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IHHOACHUTEJIbBHASA 3AIINCKA

[IporpamMma Mo XUMHM Ha YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs COCTAaBJIEHA Ha OCHOBE
TpeOOBaHUIl K pe3yibTaTaM OCBOSHHS OCHOBHON 0Opa3oBaTeibHOIl MPOrpaMMbl OCHOBHOTO OOILEro
obpazoBanms, mpexacraBieHHbix B PI'OC OO0, a Takke Ha ocHOBe (denepanpHO pabodeit
IpPOrpaMMbl BOCIIUTaHHUS M C y4ETOM KOHIICMLMHU MPEroJaBaHus y4yeOHOro mpeamera «XUMHUS» B
oOpasoBartenbHbIX opranu3aiusiax Poccuiickoit deaepanum.

[Iporpamma no XuMuu JaéT MpeCTaBICHUE O LENAX, O0IIel CTpaTeruu 00yYeHHs, BOCIIUTAHUS
W pa3BUTHs OOydYarOIIMXCs CpeACTBaMM Y4eOHOTO IpelMeTa, YCTaHaBIMBaeT o00s3aTelbHOe
IIPEIMETHOE COZEpKAHME, ITPEyCMATPUBAET PACIIPEAEIEHUE €TI0 10 KilaccaM U CTPYKTYPUPOBAHUE T10
pazgenaM M TeMaM TMpOorpaMMbl [0 XHWMHUH, OTMpEJeNseT KOJMYECTBEHHbIE M KaueCTBEHHbIE
XapaKTEpUCTUKU COJEP)KAaHUSA, PEKOMEHIYEMYIO IOCIEIOBATEIbHOCTh HU3YYEHMS] XUMUU C YUYETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€M, JIOTMKM Y4eOHOro mpoliecca, BO3PacTHBIX
ocoOeHHOCTe 00yyaromuxcs, OnpeenseT BO3MOKHOCTH MpeaMeTa JUlsl pealu3aluud TpeOoBaHUN K
pe3ysibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeNbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOI'O OOIIETo
o0Opa3oBaHMs, a Takke TpeOOBaHUI K pe3yiabTaraM OOyueHHs XMMHUHU Ha YPOBHE LeJed H3ydeHUs
MperMeTa U OCHOBHBIX BUJOB Y4eOHO-TI0O3HABATEIbHON JEATEIBHOCTH O0YYaIOLIErocsi Mo OCBOEHUIO
y4eOHOTro coziepKaHHs.

3HaHWE XUMHUHU CIYKUT OCHOBOH Uis (OPMHUPOBAaHHS MHPOBO33pPEHHsI OOydarollerocs, ero
NPEICTaBICHUNA O MaTepHaJbHOM €IMHCTBE MHUpA, BAXKHYIO POJIb UTparoT (hopMupyemble XUMHEH
MIPE/ICTAaBICHHUS] O B3aMMOIPEBPAIICHUAX SHEPTUUM U 00 SBONIOIMH BELIECTB B MPUPOJE, O MyTIX
pereHust r1o0anbHBIX NMPoOJIeM YCTOHYMBOTO Pa3BUTHs YEJIOBEUECTBA — CHIPHEBOM, SHEPIeTUUECKOIA,
MUIIEBON U 3KOJIOTUYECKOM O0€30IacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenue xumumu:

CIOCOOCTBYET peanu3ali BO3MOXKHOCTEH [Uis caMopa3BUTHUA U (POPMHPOBAHUS KYJIBTYpPHI
JUYHOCTH, €€ 001Ieil U GyHKIMOHATBLHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHHME MBIIIJICHUS M TBOPUECKUX CIOCOOHOCTEH 0O0ydarommxcs,
HaBBIKOB MX CaMOCTOSATENIbHON yueOHOU AeATeNbHOCTH, SKCIEPUMEHTAIbHBIX M HCCIIEI0BATEIbCKUX
YMEHHH, HeOOXOJUMBIX KaK B [TIOBCEHEBHOM )KU3HH, TaK U B IPO(ECCUOHATILHON e TEIbHOCTH;

3HAaKOMHT CO CHEIM(PUKON HAyYHOIO MBILUIEHUS, 3aKJa/(bIBA€T OCHOBBI LIEJIOCTHOTO B3IJIs/1a HA
€MHCTBO MPUPOJbl U YEIOBEKA, SBJISETCS OTBETCTBEHHBIM ATAlloM B (POPMUPOBAHUU E€CTECTBEHHO-
Hay4YHOH IPaMOTHOCTH 00YyYaroIIuXCs;

croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOUIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
MIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTHUECKOE 00pa30BaHUE 00yYaOLIHXCS.

JlanHble HampaBiieHUss B OOYy4YeHMM XUMHUHU OOECHeuMBAIOTCS CHEHM(PUKON copepix aHus
yu4eOHOro mnpeaMeTa, KOTOPbIM SBJISEeTCS IMeAarorMuecKd aJalnTUPOBAaHHBIM OTpa)keHHeM O0a30BOH
HayKU XMMHUU Ha OINpeIeIEHHOM JTare €€ pa3BUTHSL.

Kypc XxuMuum Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OPHUEHTHPOBAH Ha OCBOEHHUE
00y4arolMMHUCSl CUCTEMBbl MEPBOHAYAIBHBIX IMOHATHH XHWMHHU, OCHOB HEOPraHMYECKON XHWMHUU U
HEKOTOPBIX OTJEJIBHBIX 3HAUUMBIX IIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa coaepxaHus IporpaMmbl IO XUMUHU CPOPMUPOBAaHA HA OCHOBE CUCTEMHOT'0O MOAX0Aa
Kk e€ m3ydeHuro. CopepaHMe CKJIAAbIBAETCSI U3 CUCTEMBI IMOHATHM O XMMHMYECKOM JJIEMEHTE H
BEIIECTBE U CUCTEMbI MOHATUH 0 XUMUYeCcKol peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OpPraHU30BaHbI
[0 TPUHIUITY T[OCIEA0BAaTEIbHOIO PA3BUTUS 3HAHUH Ha OCHOBE TEOPETHUUECKUX MpPEeICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akoHa /. 1. MeHnneneeBa kKak OCHOBHOIO 3aKOHA XUMHH;

— Y4EHHUS O CTPOCHUH aTOMa U XUMHUECKOM CBA3H;

— IpeJCTaBIECHUN 00 3JIEKTPOIUTHUECKON AUCCOLMAIIMM BELLIECTB B PaCTBOPAX.

Teopernueckne 3HaHMS paccCMaTPUBAIOTCS HA OCHOBE OHMIMPHUYECKH TONYYEHHBIX H
OCMBICTICHHBIX (DaKTOB, Pa3BHBAIOTCS IIOCIIEAOBATENFHO OT OJHOTO YPOBHS K JAPYTOMY, BBITTOJHSS



(GyHKIMH OOBSICHEHHS W MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U TIOJTyUYEHUsI U3y4aeMbIX BELIECTB.

OcBoeHnue nporpaMmsl 0 XUMHUH CIIOCOOCTBYET (HOPMUPOBAHMIO MPEJICTABICHHUS O XUMHUECKOM
COCTaBJISIONIEH HAyUYHOM KapTHHBI MHUpA B JIOTHKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOT'O OTHOIIEHUS
K HAQyYHOMY 3HAHHUIO U METOJaM IMO3HAaHUS B Hayke. M3ydueHne XuMHUM MPOUCXOAUT C MPUBICYEHUEM
3HAHUN U3 paHee U3yUEHHBIX yueOHbIX nMpeaMeToB: «OKpyxkaroumii Mmup», «bruonorus. 57 kiaaccs» u
«Pu3uka. 7 Kiaccey».

[Ipyn w3yyeHUM XUMHUH TPOUCXOIUT (HOPMUPOBAHHE 3HAHUNM OCHOB XMMHYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKON AEATENbHOCTH YeJIOBEKa U KaK OJHOIo M3
KOMITOHEHTOB MUPOBOM KYJIBTYpPHI. 3ajaya yueOHOro mpeaMera COCTOUT B ()OPMUPOBAHUU CHUCTEMBI
XUMHYECKUX 3HAHUM — BaKHEUIIMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETHYECKHUX IOJOXKEHHH,
JOCTYIHBIX 00O0OIIEHUI MHPOBO33PEHUECKOIO XapaKTepa, S3bIka HayKd, B MPUOOIIEHUH K HAyYHBIM
METOJIaM TO3HaHUs MPU W3YYCHHUU BEIIECTB U XUMUYECKUX peakiuii, B (POPMUPOBAHUU U PA3BUTHH
MM03HABATENIbHBIX YMEHHUH U X IPUMEHEHUH B Y4eOHO-I103HABATEIbHON U Y4eOHO-HCCIIe10BATEIbCKOM
NesITeIbHOCTH, OCBOCHUH MPABUII O€30IIaCHOT0 OOpAIlEHUs C BEIIECTBAMH B ITOBCETHEBHOM JKU3HU.

[Ipy u3ydyeHMH XUMUU Ha YpOBHE OCHOBHOIO O0OIEro o0pa3oBaHHsS Ba)XKHOE 3HAYEHUE
npuoOpenu Takue e, Kak:

— (opMUpOBaHHE HHTEJUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K CamMo00pa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIICHHH, CIIOCOOHOHM amganTupoBaTbcs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHHMs Ha CHCTeMaTH4Yeckoe MpuoOlieHne oOyyaromuxcs K
CaMOCTOSITENIbHOM TO3HABATENbHOM N€ATEIbHOCTH, HayYHBIM METOJaM I03HaHUs, (HOPMHUPYIOIIUM
MOTHBAIUIO U Pa3BUTHE CLIOCOOHOCTEH K XMMMUU;

— obecnieyeHHEe YCJIOBHM, CHOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYyYalOIMMHUCS  OTBITa
pa3HOOOpa3HOW NeATENbHOCTH, MO3HAHUS W CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE ISl Pa3IMUHbIX BUJOB JI€ATEIbHOCTH;

— ¢opmupoBaHue o01el (yHKIMOHATBHON U €CTECTBEHHO-HAyYHOU IPaMOTHOCTH, B TOM YHUCIIE
YMEHUM OOBACHATh U OLIEHHWBATh SIBJICHUS OKPYXKAIOIIErO0 MHUpPA, HUCHOJb3Yys 3HAHUS U OIBIT,
MOJTy4YEHHBIE TIPU U3YYEHUH XUMHHU, IPUMEHSITH UX TPU PEIICHUN MPOoOIeM B MOBCEAHEBHON KU3HU U
TPYIOBOH JESATEIBHOCTH;

— (dopmupoBaHre y OO0yyaroumxcs TyMaHHUCTUYECKUX OTHOIICHUN, MOHMUMAHUS IIEHHOCTH
XAMHAYECKUX 3HAHUH JUTSI BBIPAOOTKH SKOJIOTUIECKH LIEIecO00pa3HOTO MOBEIEHUS B OBITY U TPYIOBOU
JEeSATEIbHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 30POBbS U OKPYKAIOIIEH MPUPOJAHON CPEMbL;

— pa3BUTHE MOTHBALUU K OOYUYEHHIO, CTIOCOOHOCTEW K CAMOKOHTPOJIIO MU CAMOBOCIIUTAHHUIO Ha
OCHOBE YCBOEHUS O0IIEYENIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY mpoduis u
HaIpPaBJIEHHOCTH JaJIbHEHIIEr0 00yUYeHUsI.

OOmiee 4mMcnoO 4YacoB, OTBEACHHBIX [UIsl M3yYEHUS XHMHHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpasoBanusi, coctapisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezieno), B 9 kitacce — 68 yacoB
(2 yaca B HenenIO).



COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHauYa/IbHbIE XMMHYECKHE TOHATHUS

[Ipenmer xumuu. Posib XMMHM B KM3HH 4eloBeKa. XUMHA B CHCTEME HayK. Terna W BeniecTna.
@du3nueckre CBONCTBA BELIECTB. ArperaTHoe coctosiHue BeuiecTB. [loHATHE O MeTOAaxX MO3HaHUS B
xumun. Yuctele BemecTBa U cmecu. CriocoObl pa3esieHusi CMeceil.

ATOMBI U MOJIEKyJbl. XUMUYECKUE 3JIEMEHTbl. CHUMBOJBI XMMHUYECKHX 3JIEeMEHTOB. lIpocTeie u
CJIO’KHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi popmyina. BaneHTHOCT, aTOMOB XMMHUYECKUX IJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BeuiectB. OTHocuTenbHas aToMHas Macca. OTHOcuTeNlbHas MOJIEKYJsipHas Macca. MaccoBasg Jois
XUMHUYECKOTO JIEMEHTA B COCIMHEHHH.

KomnyectBo BemectBa. Moisb. MonsipHas macca. B3auMOCBSA3b KOJIMYECTBA, MacChl M 4HCIA
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacu€Tol mo hopMynaM XUMHUUECKHX COSTUHEHHI.

dusznueckre U XUMUYECKHE SIBJICHUs. XUMHUYECKas peakius U e€ MpU3HaKU. 3aKOH COXpaHEHUS
Macchl BeHIecTB. XHUMHUYecKkHe ypaBHeHus. Kiaccudukamuss XUMHUECKMX peakluuid (COeAMHEHUs,
pasioKeHus, 3aMEeIIeHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHYECKOH MOCYI0H, MpaBUiIaMH padOThI B JTA0OpaTOPUU U IpUEMaMu OOpaIICHHUS C
1abopaTopHBIM 000pYyIOBaHUEM, U3YUYEHHE U ONMHcaHue GU3NYECKUX CBOMCTB 00pa3I[0B HEOPTaHUYECKHX
BEIIECTB, HaOdroseHue ¢u3nueckux (IJIaBlieHHWE BOCKA, TasHHUE JbJa, PACTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCAIMsl BOJABI) MU XUMHUYECKHX (TOpEHHE CBEYH, MPOKAIMBAaHWE MEIHOW IPOBOJIOKH,
B3aMMOJICHICTBHE MeJa C KHCJIOTOM) SIBJICHWH, HaONIONEHWE U ONHCAaHHE TPU3HAKOB NPOTEKAHUS
XUMHUYECKHUX peakluil (pas3iokeHHe caxapa, B3aUMOJCHUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus,
paznoxxenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMOJCHCTBHUE Kelie3a C PAaCTBOPOM COJU MEIU
(IT), m3ydyenue cnocoOOB pa3ieneHUs] CMecel: C TMOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BbIMIAPUBAHUE,
JUCTWIISIMS, XpoMaTorpadusi, MpPOBEIEHHE OYHCTKA IOBAapEHHOW COJIM, HAaOJIOJEHHWE U OIHCaHHE
pe3yabTaTOB MPOBEICHUS OINbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHHsS MAacChl, CO3/IaHHE MOJENIeH
MOJIEKY (IIapOCTEPHKHEBBIX ).

Ba:xueiinue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — aneMeHT u mpocroe BemiectBo. HaxoxaeHue
KHCIIOpOJia B IIpHUpojie, GU3NYecKue U XuMuieckue cBoictBa (peakuuu ropenus). Okcuasl. [Ipumenenue
kuciopona. CrocoObl MmoiydeHHsl KHCIopoJa B JA0OpaTOpUM M MPOMBIIUICHHOCTH. Kpyrosopot
Kucaoposa B mpupojie. O30H — aJuioTpoIiHas MOIU(pUKALNS KHCIOPO/a.

TennoBoit A3 PeKT XUMUUECKOHN peakIuy, TEPMOXUMHUYECKHAE YPABHEHHS, K30~ M HJOTEPMUYECKHE
peakuuu. ToOMIMBO: Yrojb U MeTaH. 3arps3HeHHe BO3/AyXa, YCUICHUE MapHUKOBOro 3 deKra, pa3pylieHue
030HOBOTO CJIOS.

Bogopon — snemeHT u mpocroe BemiecTBO. HaxoxneHue Bojgopona B mpHupoje, (usnueckue u
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI osyueHus. Kuciotsl u comnu.

Mousipablii 00bEM Ta30B. Pacu€Thl Mo XUMUYECKUM YPaBHEHUSM.

dusnueckue cBoicTBa BoJAbl. Bona kak pactBopuresns. PacTBopbl. HachlllieHHBIE U HEHACHILICHHBIE
pactBopbl. PacTBOpUMOCTB BelIecTB B Bojie. MaccoBas 10715 BEIIECTBa B pacTBOpe. XMMUUYECKHE CBOMCTBA
BoAbl. OcHoBaHudA. Ponb pacTBOpOB B MpHUPOJE W B KU3HMU 4YesnoBeka. KpyroBopoT BOJbI B MPHUPO/IE.
3arpsi3sHEeHuE IPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BOJI.

Knaccudukanuss ~ Heopranmueckux — coenuHeHuid.  Oxcuapl.  Kiaccudukanms — OKCHAOB:
cosieoOpasyrorire (OCHOBHBIE, KUCIOTHBIE, aM(pOTEpHBIE) U HecoseoOpasyromue. HoMeHkmaTypa OKCHUI0B.
PuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [loiryueHne okCuaos.

OcnoBanus. Kmaccudukamnuss ocHOBaHM: MIENOYM U HEPACTBOPUMBIE OCHOBaHUs. HomeHkiatypa
OCHOBaHMI. PU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBaHM. [loryueHre OCHOBaHUM.



5

Kucnotel. Knaccudukamus kucnor. Homenknarypa kuciaor. Ou3ndeckue U XMMHUYECKHE CBOWMCTBA
kucnot. Psan akruBnoctu metamioB H. H. bekerosa. IlosyueHnue kucnor.

Conu. Homenknarypa coseid. @u3nueckue 1 XuMU4YecKue cBoicTBa cosieid. [lomyyenue comneit.

['eneTndeckas CBsI3b MEXKIYy KiIacCaMU HEOPTraHUYECKUX COCJIMHEHUM.

Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE ONpENIeJICHUE COJIEpKaHUsl KHUCIOpoJa B BO3JAyXe, IMOIy4YeHHe, CoOupaHue,
pacro3HaBaHHe ¥ U3y4YE€HHE CBOMCTB KHCIOpPO/a, HaOI0IeHNE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOAOM U
YCIIOBUSI BOSHUKHOBEHHSI W TPEKpAIlleHUs ropeHus (Mokapa), O3HaKOMIJIEHHE C 00pasliaMu OKCHIIOB U
OIHCaHUE WX CBOMICTB, MOJyUYeHHE, COOMpaHue, paclio3HaBaHUEe U U3yUyeHHe CBOMCTB BoAopoa (TopeHue),
B3aumojeiictBue Bopopoga ¢ okcugom wmeau (II) (BO3MOXKHO HCIIONIB30BaHHE BHUAEOMATEPUATIOB),
HaOmoleHue 00paslioB BEIIECTB KOJUYECTBOM | MOIb, HCCIENOBaHUE OCOOEHHOCTEH pacTBOpPEHUs
BEIIECTB C PA3JIMYHON PAaCTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHONM MAacCOBOU AOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C MeTaUlaMH (HaTpUeM M KaibliieM) (BO3MOXHO
UCIIOJIb30BaHNE BUJCOMATEPHANIOB), HCCICIOBAaHUE OOPA3IOB HEOPTaHWYCCKUX BEIIECTB Pa3IMYHBIX
KJIAaCCOB, HAOIIOJIEHUE HM3MEHEHMsSI OKPACKHM HMHIUKATOPOB B pPAcTBOpAxX KHCIOT U IIEIOYel, u3ydyeHue
B3auMmoeiicTBuss okcuga meau (II) ¢ pactBopoMm cepHOM KHUCIOTBI, KHUCIOT C METAJJIaMHU, PEAKIUN
HEWTpalM3aluy, MOJYyYEHHE HEPacTBOPUMBIX OCHOBAaHUMW, BBITECHEHHE OJHOTO MeTajula JPYTuM U3
pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7au Mo TeMe «BakHeillne kiacchl HEOPraHUYECKHX
COETUHEHUIY.

Hepuoauveckuii 3axkoH u Ilepuoamueckass cucrema xumuuyeckux »3jemedHtos JI. M.
MenpeseeBa. CtpoeHue aToM0oB. XuUMu4ecKas ¢Bsi3b. OKHUCIUTEIbHO-BOCCTAHOBHTEIbHbIEC PeAKIHMU

[lepBple TOMBITKH KJIACCU(UKAIIMM XUMHUYECKUX JJIEMEHTOB. [loHATHE O Tpymnmax CXOJHBIX
AJIEMEHTOB (ILIE€JI0YHbIE U IIEIOYHO3EMEIbHbIE METAILIbI, TAJIOT€HbI, HHEPTHBIE T'a3bl). DJIEMEHTbI, KOTOPbIE
00pa3yroT aM(pOTEPHBIC OKCHUJIBI U THIIPOKCH/IBI.

[Tepuonnueckuii 3akoH. llepmogmyeckas cucrema xumudeckux sinementoB [[. M. Menneneena.
Kopotkonepuonnas u qunaHonepuoanas popmsl Ilepuoandeckoil cucteMbl XuMHUECKUX dy1eMeHToB /1. U.
MenneneeBa. Ilepuoasl U rpynnbl. OU3MYECKUI CMBICH MOPSAIKOBOTO HOMEpa, HOMEPOB MEpHOAa U
TPYIIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTomMHbIX snuep. M3zorombl. DnexkTpoHbl. CTpo€HHE 3JIEKTPOHHBIX
obomodek atomMoB TepBbIX 20 XuMmuueckux 31eMeHTOB llepuommueckoit cuctemsr JI. . Menpaeneesna.
XapakTepucTUKa XUMHYECKOrO 7JJeMeHTa 1o ero mnosoxkenuto B Ilepuommueckoint cucreme J[. U.
Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paauyca aTOMOB XHMHYECKMX JJIEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIINaM U MEPUOAaM.

3nauenue I[lepuommueckoro 3akoHa W Ilepuoanyeckol CUCTEMBl XHUMHUYECKHX HJIEMEHTOB ISt
pa3BuTHUA HayKu U npakTuku. [[. 1. MenneneeB — yd€HbIN U TpaXkJaHUH.

Xumunyeckass cBsizb. KoBajeHTHas (HOJsipHAsT U HEMOJSIpHasl) CBSA3b. JEKTPOOTPHULATEIHHOCTH
XUMUYECKUX 3JIeMEHTOB. IOHHas CBS3b.

Crenenp okucinenus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccsl OKHCIEHHS W
BOCCTaHOBJIEHUsI. OKUCIUTENU U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIIECTB METAUIOB M HEMETAIIOB, B3aWMOJCWCTBHUE THUAPOKCHIA IMHKA C
pacTBOpamMu KHCJIOT W WIEJIOYEH, MPOBEACHUE OMNBITOB, WUIIOCTPUPYIOUIUX MPUMEPBl OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEaKLMi (rOpeHre, peakliuy pa3oKeHHs], COSTUHEHNUS ).

Meostcnpeomemnwie ceasu

Peanuzanus MeXnpeaIMeTHbIX CBsI3ed NMPU M3YyUYEHUM XUMHUU B 8 KJACCE OCYLIECTBISIETCS 4depe3
UCIOJIb30BaHNE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U MOHSATHUH, SBISIOMIMXCS CUCTEMHBIMU
JUISL OTJIETIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.
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OO01ue ecTecTBEHHO-HAYyYHbIE MOHATHUS: HAYYHBIN (akT, TUNoTe3a, TEOpusl, 3aKOH, aHAIHU3, CUHTE3,
KjIaccu(uKanus, MepHOANYHOCTh, HAOIIOACHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHUE, MOJEIb,
SIBIICHUE.

®dusuka: MaTepus, aToM, EKTPOH, IPOTOH, HEUTPOH, MOH, HYKIUJA, U30TOIbI, PAJIUOAKTUBHOCTb,
MOJIeKYJa, AJIEKTPUYECKUN 3apsiji, BEIIeCTBO, TeJO, OO0BEM, arperaTHOE COCTOSIHHE BEIEeCTBa, Tras,
¢bu3nveckre BEIIMYUHBI, €AMHUIIBI H3MEPEHHsI, KOCMOC, ITaHEeTHI, 3BE3/1b1, COoJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusa: armocdepa, ruapocdepa, MUHEpANbl, TOPHBIE IOPOJABI, TOJE3HBIE HCKOIMAEMBbIE,
TOIIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYecKasl peaKiusi

Ilepnonnueckuin 3akoH. Ilepuogmueckas cucrema xumudeckux snemeHToB /J[. M. MeHnneneesa.
CrtpoeHue aromMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOWCTB XHMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
NEpPUOJOB, Kaius, KadblUs M UX COCIUHEHUI B COOTBETCTBUM C IIOJOKEHHUEM 3JIEMEHTOB B
[leproanueckoit cucTreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJbl XUMUYECKOW CBSI3U. THIBI KPUCTANIMYECKUX PEUIETOK, 3aBUCUMOCTH
CBOMCTB BEI[ECTBA OT THMA KPUCTAUTNYECKON PEIIETKY U BUAA XUMUYECKON CBA3H.

Krnaccudukanus M HOMEHKJIATypa HEOPTaHMYECKHUX BEIISCTB. XHMMHUYECKHE CBOWCTBA BEIICCTB,
OTHOCSIIUXCS K PAa3TUYHBIM KJIacCaM HEOPTaHUYECKUX COCAMHEHUN, TeHETUYECKasl CBSI3b HEOPTaHMUECKUX
BELIECTB.

Knaccudukanus XuMUYECKMX peakUuid IO pa3lIuyHbIM MpU3HakaMm (MO0 YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3((}eKTy, MO H3MEHEHHUIO CTEIEHEH OKHCICHHS
XUMHUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, IO Y4YaCTUIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE
peakuuy, TEepPMOXUMUUECKUE YPABHEHMUS.

[TonsTre o ckopocTn XuMH4Yeckoil peakiuu. [lonstue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakuusx. IloHATHE O TOMOIEHHBIX M TIeTEpOreHHbIX peakuusax. [lonstue o kartanuze. [lonsTue o
XUMHUYECKOM paBHOBecHU. DaKTOphl, BIUAIONIME HA CKOPOCTh XHMMHUYECKOM peaklUd U IMOJIOKEHHE
XUMHUYECKOTO PaBHOBECHS.

OKHCANTENHEHO-BOCCTAHOBUTEIILHBIC peaxuuu, AIEKTPOHHBIN OanaHc OKHCJIUTEIHHO-
BOCCTAaHOBUTENNBbHON peakiuu. CocTaBleHHE YPAaBHEHMHM OKHMCIUTEIBHO-BOCCTAHOBHUTENBHBIX PEaKLUN C
MCIOJIb30BaHNEM METO/Ia JIEKTPOHHOT0 OanaHca.

Teopust AJIEKTPOIUTUYECKONW JUCCOLMALUU. DIEKTPONUTHI U HEJIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M UCCOLMAlMK BEUIECTB C Pa3IMYHBIMHM BHJIAMU XUMUYECKOM cBsi3u. CTeneHb IUCCOLMALINU.
CunbHbIe U crabble AIeKTPOIHTHI.

Peakiun wmoHHOro oOMeHa. VYCIIOBUS TPOTEKAaHWS pEaKIWid HMOHHOTO OOMEHa, TIOJIHBIE |
COKpalI€HHbIE MOHHBIE ypaBHEHHUs peakiuil. CBOHCTBAa KUCIOT, OCHOBAHMW U COJEH B CBETE
MIPEACTABICHUN 00 JJIEKTPOIUTHYECKON aucconnanuu. KadecTBeHHBIE peakinuu Ha HWOHBL. [loHsTHE O
TUAPOJIN3E COJICH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOJENISIMU KPUCTAITIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAIIOB U
HeMeTa/uloB (rpadura M anmasa), CIOKHBIX BEHIECTB (XJIOPHAA HATPHs), MCCIEIOBAHHE 3aBUCUMOCTHU
CKOPOCTM  XMMHMYECKOW  peakIuu OT  BO3JCHCTBHA  pasiaMuHBIX  (DAaKTOpOB,  HCCIEIOBaHHE
ANIEKTPONPOBOIHOCTH PACTBOPOB BEILECTB, MpoIecca AUCCOLUAIINY KUCIIOT, IIieJouel U cosel (BO3MOXKHO
UCIIONIb30BaHUE BHJIEO MATEPUAJIOB), MPOBEICHUE OMBITOB, WJUTIOCTPUPYIONINX MPU3HAKH MPOTEKAHUS
peaknuii moHHOro oOMeHa (oOpa3oBaHWE OCaJKa, BBIJCICHHUE Ta3a, OOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ NPUMEPbl  OKUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX  peakuuid (ropeHue, peaxkuuu
pa3joKeHUsl, COEIMHEHUs), pPACllO3HABaHWE HEOPraHMYECKHX BEIIECTB C MOMOUIbI KaueCTBEHHBIX
peaKklMil Ha MOHBI, pEeLICHUE YKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTajuibl u MX coeJUHEHUSA
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OOmiass xapakTepucTHKa rajoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB, XapaKTepHbIE CTENEHU
okuciienus. CTpoeHre U (PU3UIEeCKe CBOMCTBA MPOCTHIX BEIIESCTB — TaJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha
npuMepe xjiopa (B3auMOJAEHCTBHE C MeTalllaMu, HeMeTalaMu, mienodamu). Xjopoogopon. ComnsiHas
KHCJIOTa, XUMHYECKHE CBOWCTBA, IOJNy4YeHHE, NpUMeHeHue. JleiicTBue xyopa W XJIOpPOBOJOpOAA Ha
OpraHu3M uesnoBeka. BakHelre XJI0puIbl U UX HaXOXKACHHUE B IPUPOJIE.

Oobmas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
crenenn okucieHus. CTpoeHHe M (PHU3MYECKHE CBOWCTBAa MPOCTHIX BEHIECTB — KHCIOPOAA U CEpHI.
AnmoTpornHble MOAU(UKAIIMN KUCIOPOAa M cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOJOPOI, CTPOCHHE,
dbuznyeckue U XUMHUYECKHe cBOicTBa. OKCHUIBI Cepbl KaK MPEJCTaBUTENN KUCIOTHBIX OKcuIoB. CepHas
KHACIIOTa, (U3MYECKHe H XUMHUYECKHME CBOWCTBa (0OIIMe Kak MpPEACTaBUTENS Kilacca KHUCIOT U
cnenuduueckre). XUMHUECKHE PEaKIUH, JEKAIIUe B OCHOBE MPOMBIIUIEHHOTO CIMOCo0a MOIyYeHUS
cepHoil KuCHOTHI. [IpumeHeHne cepHod KHUCIOTHL. COJM CEPHOM KHUCIOTHI, KAYECTBEHHAs pEaKIus Ha
cynbgar-uoH. Haxoxnenue cepbl u €€ coelrHEeHUN B mpupojie. XMMHUECKOe 3arpsa3HeHHE OKpY>Karolei
Cpedbl COEIMHEHHUSMHU cepbl (KHUCIOTHBIE NOXAM, 3arps3HEHHE BO3JIyXa W BOJOEMOB), CIIOCOOBI €ro
MPeI0TBPALLCHUS.

OOmrast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTETNIEHU OKHCIEHUS. A30T, paclpocTpaHeHHe B TMpHpojae, (PHU3MUecKre U XHUMHYECKHE CBOWCTBA.
KpyroBopor azora B mpupoje. AMMHaK, e€ro (U3WUeCKHe W XUMHUYECKHE CBOWCTBA, MOJyYCHUE U
npuMmenenue. Conu aMMOHMSI, WX (U3MYECKHE M XUMHUYECKHE CBOWCTBa, mMpuMeHeHue. KauecTBeHHas
peakiusi Ha WOHBI aMMOHUS. A30THAas KUCJIOTa, €€ IMonydeHHe, PU3NYECKUe M XMMHUYECKHUE CBOWCTBA
(obmue Kak mOpeacTaBUTeNs Kiacca KUCIOT M cnenuduyeckue). Vcmonp3oBaHMe HUTPATOB M COJEl
aMMOHHS B Ka4eCTBE MHUHEPAIbHBIX YAOOpeHHi. XHMHUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH Ccpeubl
COCIUHEHUSAMH a30Ta (KUCJIOTHBIE JOXKIW, 3arps3HEHUE BO3JyXa, MOouBbl U BojxoéMoOB). Docdop,
ainotpornuble Momudukarmu docdopa, dpuzmueckue u xummueckue cpoiictBa. Oxcuna docdopa (V) u
dbochoprHas kuciora, GU3MYECKUE M XUMUYECKHE CBOWCTBa, monydeHue. Mcmomb3oBanue ¢ocdaToB B
KaueCTBE MUHEPATBHBIX YI0OpEHUH.

OO6mrast xapakrepuctuka 35eMeHTOB [VA-rpymnmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC
CTCTICHH OKHUCIICHUS. YTJIEepPOJ, aJUIOTPOIHbIE MOAU(DHUKAIINY, pAaCIPOCTPAHEHUE B IPUPOC, PUINICCKUE U
XUMUYEeCKue cBoiicTBa. Ajcopomus. Kpyrosopot yriepona B mpupoae. OKCusl yriiepoaa, ux Gpu3nIecKkue
U XMMUYECKUE CBOWCTBA, JICHCTBUE HA KUBBIC OPTaHU3MBI, TIOJyYEeHUE U MPUMEHEHHE. DKOJIOTHYECKUE
npoOnemMbl, cBs3aHHble ¢ okcuaom yraepoga (IV), rumore3a rao0ambHOTO TOTEIUICHUS KIWMAaTa,
NapHUKOBBIN AP PEKT. YToapbHas KUCI0Ta U €€ CONH, UX (U3NYECKHUE U XMMUYECKHE CBOICTBA, MOTyYeHHE
u npuMmeHeHue. KauecTBeHHass peakuus Ha KapOoHar-MOHBI. Mcrmonb3oBaHue KapOOHATOB B OBITY,
MEHUIIMHE, TPOMBIIUICHHOCTH U CETHCKOM XO3SHCTBE.

[lepBoHayanbHbIe MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KAaK O COEAMHEHHUAX yriepoia (MeTaH,
9TaH, YTHIIEH, alleTUJICH, ITAHOJ, TIUIEPUH, YKCYCHAs! KUCIIOTa). [IpupoiHbIe HCTOYHUKU YTIEBOJOPOIOB
(yromb, mnpUpOAHBIA Ta3, HEPTH), MNPOAYKTHI HUX TmepepadoTku (OEH3WH), WX poOJib B OBITY U
MPOMBINIICHHOCTH. [IOHSATHE O OMONOTMYECKH BAKHBIX BEIIECTBAX: JKHUpaX, OeNKax, YrJieBoAaX — M HX
POJIU B )KU3HM YesoBeka. MaTepraibHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COSIUHEHUM.

Kpemuuii, ero ¢usmueckue U XUMUYECKHE CBOWCTBA, MOnydeHHe W THpuMeHeHue. CoenuHeHUs
KkpeMmHus B ipupoze. Obmue npeacraineHus o0 okcuae kpemuus (IV) u kpemuueBoi kucinore. CUITUKATHI,
WX HCIIOJIb30BaHHE B OBITY, B TMPOMBIIUICHHOCTH. BakHeilne CTpOUTENbHbIE MaTepHalbl: KepaMUKa,
CTEKJI0, IIeMEHT, OeToH, kene300eToH. I[IpobGnembl 0€30macHOTO HCMOJIB30BAHUS  CTPOUTEIIBHBIX
MaTEpUaJIOB B MOBCEAHEBHON KHU3HU.

Xumuueckuii Ikcnepumenm:

u3ydeHne O0Opa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIOTHI, IPOBEACHUE
KAUeCTBEHHBIX pEakUuid Ha XJIOPUI-UOHBI W HAONIOACHHE NPU3HAKOB HX MPOTEKAHMSI, OIBITHI,
oTpakawmue (U3NYECKUe U XUMHUYECKHUE CBOWCTBA TallOTEHOB M WX COCAMHECHHH (BO3MOXKHO
HCIIOJIb30BaHNUE BHICOMATEPHAJIOB), 03HAKOMJICHHE C 00pa3liaMy XJIOPUIOB (TaJIOTeHHUIOB), O3HAKOMJICHUE
c oOpasmamu cepbl B €€ COeAMHEHHSMH (BO3MOXKHO HCIIOJIb30BAHHE BUICOMATEPHANIOB), HAOIIOICHUE
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mpouecca OOyTrJIMBaHUS caxapa IOJA JIeHCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIOTHI, H3y4eHHE
XUMHYECKUX CBOWCTB pa30aBICHHON CEPHOUN KHCIIOTHI, MPOBEJICHUE KAYCCTBCHHON PEaKIK Ha Cyibdat-
MOH U HAOII0/IeHUE MPU3HaKa €€ MPOTEKaHus, O3HAKOMIIEHUE ¢ (PU3NUECKIMH CBOMCTBaMU a30Ta, hocdopa
U WX COCIWHEHUH (BO3MOXXHO HWCIOJH30BaHUE BHICOMATECPHANIOB), 00pa3lamMu a30THBIX U (HOCHOPHBIX
yA0OpeHu#, MoJlyueHue, coOMpaHue, paclo3HaBaHWE M HW3y4YeHHE CBOMCTB aMMHuaka, IMPOBEACHUE
KAUeCTBEHHBIX pEaKIHWii Ha WOH aMMOHHUs W (GocdaT-HOH M H3yYeHUE NPU3HAKOB WX MPOTEKAHUS,
B3aMMOJICIICTBIE KOHILIEHTPUPOBAHHOW a30THOM KHUCJIOTHI € MeAbl0 (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), M3yYCHHE MOJeNell KPHUCTAUIMISCKUX pemeToK anmasza, rpadura, (Qyiuiepena,
O3HAKOMIIEHHUE C MPOLIECCOM aICOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM M YCTPOWCTBOM
MPOTHUBOTa3a, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHME W HW3YYEHHE CBOWMCTB YIJIEKUCIOTO Tasa,
MPOBEJICHUE KAueCTBEHHBIX peakluuid Ha KapOOHAT W CHUJIMKAT-MOHBI W M3y4YeHUE MPHU3HAKOB HX
MPOTEKAHUsl,  O3HAKOMJICHME C  NPOAYKIMEH  CHUJIMKATHOW  MPOMBIIUJICHHOCTH,  peIIeHue
AKCIIEPUMEHTAIIBHBIX 3a/a4 10 TeMe «BaxxHelnme HeMeTaibl U UX COETUHEHUS.

MeTa/uibl M UX COeTMHEHUSI

OOmiasi xapaKTepUCTHKAa XMMHUYECKHUX JJIEMEHTOB — METa/VIOB HA OCHOBAaHWUU HUX TMOJOXKEHHUS B
[lepuoanueckoii cucreme xumuueckux anemeHToB [[. M. MengeneeBa u ctpoenuss atomoB. CTpoeHue
MeTaJuI0B. MeTanyeckas CBA3b U METAIMYECKAsk KPUCTAININYECKAs PEIIETKA. DIEKTPOXUMUYECKUN Pl
HanpsDKeHUH MetaioB. OU3MUECKHe M XUMHUYECKHE CBOiicTBa MeTayuioB. OOmue crocoObl NOTydYeHHUs
MeTaiioB. [loHsATHE 0 KOPPO3UHN METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CruiaBsl (CTalb,
9yT'YH, TIOPATIOMUHUHN, OPOH3a) U X IPUMEHEHHUE B OBITY U IPOMBIIUICHHOCTH.

[[lenounble MeTamibl: nojoxeHue B Ilepuomumueckoil cucreme xumuyeckux snemeHtoB J[. .
MeneneeBa, CTpOEHUE MX aTOMOB, HaxoKJieHHe B mpupojae. DPusnueckue U XMMUYECKHE CBOWMCTBa (Ha
npuMmepe HaTpus U Kajiaus). OKCUABI U THAPOKCUABI HATpUA U Kanus. [IpuMeHeHue menouHbIX METaaioB U
HX COEIUHEHHI.

[[lenouyHo3eMenbHbBIE METAIBI MAarHUl M KaublMi: monoxkeHue B Ilepumoandeckoi cucreme
xuMHuecKkux 31eMeHToB Jl. 1. MenneneeBa, CTpOEHUE UX aTOMOB, HaXx0AeHUe B npupojie. dusnyeckue u
XMMHUYECKHUE CBOICTBA MarHus W Kaiblius. BaxHeimue coequHeHus Kaublus (OKCHI, TUIPOKCUI, COJIH).
JKécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHUS.

Amomunuii: nonoxenue B Ilepuonnueckoit cucreme xummudeckux sineMeHtoB [[. M. MeHnneneena,
CTPOCHHE aTOMa, HaXOXACHHE B Mpupoae. PU3NYECKUE M XUMUIECKIE CBOWCTBA AMFOMUHMS. AM(OTEpHbIE
CBOMCTBA OKCHJIA U TUIPOKCU/IA AITFOMUHUSA.

Keneszo: nonoxenue B Ilepuoamueckoit cucreme xumudeckux snaemeHToB J[. M. MeHnneneesa,
CTPOEHHE aToMa, HAaXOXJIEeHHe B mnpupoje. duznyeckne M XUMHUYECKHE CBOMCTBA xkene3a. OKcunupl,
ruapokcu bl v cou xxenesa (1) u sxenesa (I1), ux coctas, CBOMCTBA U MOJIyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMIIEHHE C o0pasllaMH METaUIOB M CIUIAaBOB, UX (U3UYECKUMHU CBONCTBAMU, U3YyYCHHUE
pEe3yIbTATOB KOPPO3WU METAIOB (BO3MOYKHO HCIIOJB30BAHHE BHJIEOMATEPHAIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJIAa KaJbLIMSI U HATpHUsl C BOAOW (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBaHNE CBOMCTB KECTKOM BOABI, IMpollecca TOpPEeHUs >Keie3a B KUCIOpoJe (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), MPU3HAKOB MPOTEKAHHUS KaYECTBEHHBIX pPEaKIMi Ha MOHbBI: MarHusi,
KaJIbIIMsI, AJTFOMUHUS, 1TMHKa, kene3a (II) u xenesza (I11), meau (II), HabmromeHne u oNMMCcaHUE MPOIECCOB
OKpalllMBaHUs MJIaMEHU MOHAMU HATpPHsl, KK U KaJdblus (BO3MOXHO HCIOJb30BaHUE BUCOMATEPUAIIOB),
uccienoBaHre amM(OTEpHBIX CBOWCTB THUIAPOKCHIA AaIOMUHUS M THAPOKCHAA IMHKA, pEIIeHHe
AKCIMEPUMEHTAJIbHBIX 3a/a4 10 TeMe «BaxxHelme MeTauibl 1 UX COSAMHEHUS.

XMMHUA U OKPYKAKIIAS cpeaa

BemectBa 1 Marepuaibl B TOBCETHEBHOM >KM3HU YEJIOBEKa. be3onacHoe UCIOIb30BaHUE BEILIECTB U
XUMHUYECKUX peakluii B ObITy. [lepBas moMOIIb MPU XUMUYECKUX 0KOTaX U OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYIKarolIeil cpebl (peneiabHasi JOMyCTUMAasi KOHIIEHTPAIUs BEIIeCTB,
nanee — [1/IK). Ponbs xumun B penieHny SKOJIOTHIECKUX TTPOOIEM.

Xumuueckuii 3xcnepumenm:
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u3ydyeHre o0pas3loB MaTepHajIoB (CTEKIIO, CIIIABBI METAJIOB, TIOJIMMEPHBIC MaTEPHAIIbI).

Mescnpeomemnunie ceasu

Peanu3zanusi MeXIpeAMETHBIX CBA3€H NpPU HM3yYECHHHM XMMHUHU B 9 Kiacce OCYLIECTBISETCS uepes
HUCIIOJIB30BaHHUEC KaK O6IIH/IX CCTCCTBCHHO-HAYYHBIX HOHSITHﬁ, TakK U HOHSITI/If/'I, ABJIAOITUXCA CUCTCMHBIMU
JUISL OT/IENIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTecTBEeHHO-HAYYHbIE MMOHSATHUS: HAYIHBIN (aKT, TUTIOTE3a, 3aKOH, TCOPHs], aHAIHN3, CUHTE3,
KJIacCU(UKAIUS, NePHOANIHOCTh, HAOIIONEHHE, SKCIEPHUMEHT, MOJAEIHPOBAHHE, W3MEPEHHE, MOJIEINb,
SIBJICHHE, TTAPHUKOBBIHN 3 (EKT, TEXHOJIOTUS, MATEPUAIIBI.

®usnka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIWA, U30TOMbI, PaANOAKTUBHOCTD,
MOJIEKYyJla, JJIEKTPHUYECKUIN 3apsia, TPOBOJHHUKH, TMOJYNPOBOJHUKH, TUIJIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJO0, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBA, TIa3, pacTBOP, PacTBOPUMOCTb,
KpuCTallIN4YCCKasg peméTKa, CIIJIaBBhI, (1)I/ISI/I‘~ICCKI/IG BCJIMYHHBI, CAWMHUIBI HN3MCPCHUSA, KOCMHUYCCKOC
IPOCTPAHCTBO, TUIAHETHI, 3BE3/161, ComHIIe.

buonorusi:  ¢ortocunTe3, apixanume, Ouocdepa, IKOCUCTEMA, MHHEpPAIbHBIE  yIOOpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

['eorpadusa: armocdepa, ruapocdepa, MUHEpANIbl, TOPHBIE IOPOABI, MOJE3HBIE HCKOIMAEMBbIE,
TOILUTMBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHMs JTOCTUTAIOTCS B
XoJie OOy4YeHHs] XMMHH B €IMHCTBE Y4Ye€OHOW M BOCHHUTATEIbHOW JAEATEIbHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMA ~ POCCUUCKHUMH  COIIMOKYJBTYPHBIMH W  JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
MPUHATHIMU B O0OIIECTBE MpaBUIaMH 1 HOPMaMH IMOBEJEHUS U CIIOCOOCTBYIOT IPOIECCaM CaMOIMO3HAHMUS,
CaMOpPa3BHUTHUS U COLUATH3AIUHN 00YYaIOIIIXCS.

JIM4HOCTHBIE Pe3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTUBHBIX [EHHOCTHBIX OPUEHTAIIMI M PACIIUPEHHUE OTbITA ACSTEIHLHOCTH Ha €€ OCHOBE, B TOM YHCJIC B
YacTH:

1) IaTPHOTHYECKOT0 BOCTIUTAHUSA:

LIEHHOCTHOTO OTHOILIEHUSI K OTE€YECTBEHHOMY KYyJIbTYpPHOMY, HCTOPUYECKOMY W HAyYHOMY
HACJICINIO, TTIOHMMAHUS 3HAYCHUSI XMMHUYECKOH HAayKH B KM3HH COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH
BJIAJIeTh JOCTOBEpPHON uHOpManueii O TMepelAOBbIX JTOCTHKEHUSX U OTKPBITUSAX MHPOBOM H
OTEUYECTBEHHOW XMMHH, 3aNHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOUCTBE MHpa U O0IIIECTBa;

2) rpaaaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUS O COIMAIBHBIX HOPMaxX M MpaBUiIaX MEXJIUYHOCTHBIX OTHOILIEHUM B KOJUICKTHBE,
KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IOJIE3HOM, Y4eOHOHMCCIIEN0BATENbCKOM,
TBOPYECKOH M JIPYTUX BUAAX NEATEIHHOCTH, TOTOBHOCTU K PAa3HOOOPAa3HOW COBMECTHOH IESATEIEHOCTH
IIpU  BBINIOJTHEHUH Yy4eOHBIX, MO3HABATENIbHBIX 3aJ]]a4, BBIMOJHEHUH XUMUYECKHUX JKCIEPUMEHTOB,
CO3JJaHUU Y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHUIO M B3aWMOIIOMOIIU B MPOIECCE ITOU
y4eOHOW NeATeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHHE U MOCTYNKH CBOUX TOBApHUIIEH C
MO3UIIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MUPOBO33PEHUYECKHUE MPEJCTABICHUSI O BEIIECTBE U XHUMHUYECKON peakKIMh, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U COCTABJISIIOLIME OCHOBY JJI IOHUMAHUS CYIIHOCTH HAay4YHOU
KapTUHBl MHpPA, MPEACTABJICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJIBI, B3aUMOCBS3IX
YeJI0BeKa C IPUPOAHOU CPEAOH, O POJIM XMMHUHU B MIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MM03HABATEIHHBIC MOTHBBI, HAIIPABJICHHBIC HA MMOJIYYCHHE HOBBIX 3HAHUU MO XMUMHH, HEOOXOMMBIE
JUIs  OObSICHEHHS HAONIOaeMbIX TMPOLIECCOB U SABJICHUHM, IO3HABATENbHOW, HMH(DOPMALIMOHHOW H
YUTATEIbCKON KyJbTYpPbl, B TOM YHCJE HABBIKOB CaMOCTOSITEILHOM pabOThl C y4eOHBIMU TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHUUECKUMHU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

uHTEpeC K OOyYEeHHI0O W TIO3HAHWIO, JFO003HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa3oBaHUIO, MPOEKTHOM U HCCIEAOBATEIbCKOM JEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpPaBJICHHOCTH U YPOBHS O0YUYEHUS B TajbHEHUIIIEM;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

OCO3HaHUE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBbIO, YCTAaHOBKHU Ha
3I0pOBBIM 00pa3 >KU3HH, OCO3HAHWE TOCIEJICTBUN M HENpPUATHE BPEIHBIX MPUBBIUEK (YMOTpeOIeHUS
QJIKOTOJIsI, HAPKOTHKOB, KYPEHHS ), HEOOXOIUMOCTH COOIIOACHUS TIPAaBII 0€30MAaCHOCTH MPU OOpaIeHIH
C XUMUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) Tpy10BOr0 BOCIIUTAHUSA:

MHTEpEC K MPAKTHUYECKOMY M3Yy4EHHUIO Tpodeccuil U TpyJa pa3iuyHOro poja, yBaXeHHE K TPYLy U
pe3yabpTaTaM TPYIOBOM NEATENbHOCTH, B TOM YHKCIE HA OCHOBE NMPUMEHEHMs MPEIMETHBIX 3HAHUU MO
XUMHH, OCO3HAaHHBIM BHIOOP WHAMBHUIYAJIbHON TPAeKTOPUHU MPOJOJKEHHs 00pa3oBaHUS C Y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH,
yCHEIHON MpodeccCuOHANbHON JAEATeIbHOCTH U  Pa3BUTHS HEOOXOAMMBIX YMEHHiIl, TOTOBHOCTb
aJIanTUPOBAThCA B MpodecCHoHabHOM cpeie;

6) IK0JI0rM4eCKOro BOCIIMTAHUS:
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9KOJIOTMUYECKHU 11eJIecO00pa3HOe OTHOIIEHUE K MPUPOJAE KaK MCTOUHUKY KU3HU Ha 3eMiie, OCHOBE
e€ CyIIeCTBOBaHUS, MMOHUMAHUE IICHHOCTH 3JI0POBOr0 M Oe30macHOro obpasza >KW3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (DU3MUECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHHME IIEHHOCTH
COONIOZICHHUST TIPAaBHJI OE30IMAaCHOTO TOBEACHUS TpHU PAdOTE€ C BEMIECTBAMH, a TAKXKE B CHUTyaIUsX,
YIPOXKAKOUIUX 30POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, TOJy4aeMble NMPU W3YUYEHUU XUMHUH, JIS pEelIeHUs 3ajaad,
CBSA3aHHBIX C OKPY’KAIOIIEH MPUPOJHON CpenoM, JJIsl MOBBIIIEHUS YPOBHS SKOJOTMUYECKOW KYJbTYpHI,
OCO3HaHUs TJIOOATLHOTO XapaKTepa SKOJOTHYECKHX MpOoOJieM M IMyTeH WX pPEIICHUs IOCPEICTBOM
METOJOB XHWMHH, SKOJOTMYECKOIO MBIIUICHUS, YMEHHUS PYKOBOACTBOBATbCS WM B I103HABATEIbHOM,
KOMMYHHMKATUBHOM U COLIMAJIBHOM ITPaKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTampeAMETHBIX PE3yJIbTATOB BBIACISIOT 3HAYUMbIe I (hopMHpOBaHUS
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATHUS (3aKOH, TEOPHsl, MPUHIUI, TUIIOTE3a, (PaKT, CHCTeMa, MPOLEecC,
SKCIIEPUMEHT W JAPYTOe€.), KOTOPhIE HUCIOIB3YIOTCS B E€CTECTBCHHO-HAYYHBIX YUYEOHBIX TpeaMeTax H
MO3BOJISIIOT HA OCHOBE 3HAHMUN U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LIEJITOCTHON HAYyYHOU
KapTUHE MHpa, U YHUBEpcajbHble YyueOHBbIC JEWCTBUS (TO3HABATENbHbIE, KOMMYHUKATHUBHBIC,
peryisITUBHBIE), KOTOpbIe oOecrneynBaloT (HopMHpOBaHHE TOTOBHOCTH K  CaMOCTOATEIHLHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHHUIO YICOHOH IeATEThHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJbHbIE yUeOHbIe 1eCTBHS

ba3oBble Jlornyeckue a1eiicTBUA:

YMEHHUSI HMCHOJIb30BaTh MPUEMBI JIOTMYECKOIO MBIIIJICHUS NPU OCBOCHHMM 3HAHMI: PacCKpbIBaTh
CMBICJI XMMUYECKUX MOHATHM (BBIACNATH MX XapaKTepHbIEC MPU3HAKH, YCTAHABIMBATH B3aHUMOCBS3b C
JOPYTMMH TOHSATHSMH), HCIOJIB30BaTh MOHATUA Ui OOBACHEHHUS OTIENbHBIX (PAKTOB U SBIICHUH,
BBEIOMPATh OCHOBAHUSI U KPUTCPUU I KIACCU(PUKANNYA XUMHUUECKHX BEIICCTB M XUMUYECKUX PEaKIui,
yCTaHABIMBaTh MPUYMHHO-CICICTBEHHBIE CBSI3U MEXIYy OOBEKTaMHM H3YYEHHUS, CTPOHUTH JIOTHYECKHE
paccyxaenust (MHIyKTUBHbIC, JIEAYKTUBHBIC, 10 aHAJIOTUH), 1€7IaTh BHIBOJBI U 3aKIIOUYCHUS;

yMEHHE TMPHUMEHSTh B TMPOLECCe IO3HAHUSA TOHATUA (TPEeIMETHbIE M MeTalpeIMeTHbIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, HCIIOJIb3yEeMbIE B XHMHH, TPEOOPA30BHIBATH MIUPOKO MPUMEHSIEMBIC
B XMMHH MOJIETIbHBIC MPE/ICTABICHUSI — XUMUYECKUI 3HAK (CUMBOJI AJIEMEHTA), XUMHUYecKast popmyra u
ypaBHCHHE XUMHUYECKOW peakluu — MpH PEHICHHH Y4YeOHO-TIO3HABATENBHBIX 3a/la4, ¢ Y4ETOM ITUX
MOJEJIbHBIX TPEJACTABICHUN BBISBIATE M XapaKTEPU30BaTh CYIIECTBEHHbIE NPHU3HAKH H3Y4aeMBbIX
O0OBEKTOB — XHMHYECKHX BEIIECTB W XUMHUYECKHX PEAKIMi, BBISBIATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYNMHHO-CIIEACTBEHHBIE CBS3H U POTUBOPEUHNS B U3y4Ya€MbIX MPOLECCAX U SIBICHUSAX.

basoBble ucciienoBare/ibCKie AeHCTBUSA:

YMEHHUE HCIONb30BaTh MOCTABJIEHHBIE BOIPOCHI B KAa4ECTBE MHCTPYMEHTA MO3HAHHUA, a TAKXKE B
KauecTBE OCHOBBI il (OPMHUPOBAHHSI THUIIOTE3bI IO TPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX
CYXICHUN;

MpUOOpEeTEeHHe OMbITa M0 IUIAHUPOBAHUIO, OPTaHM3AllMM W TPOBEJACHHUIO YYCHHUECKHX
9KCIIEPUMEHTOB, yMEHHE HaONI0AaTh 3a XOJOM IIPOLIecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro
pe3ynbrar, GOopMyIHpoBaTh OOOOIIEHHS ¥ BBIBOJABI IO pe3ylbTaTaM TMPOBEACHHOTO OIBITA,
HCCIIeIOBaHMs, COCTABIISTh OTUET O MPOJIEIaHHOM padoTe.

Paborta ¢ nndopmanmeii:

yMeHHE BbIOHpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIUIO PA3IUYHBIX BUJIOB U POpM
MpEeACTaBICHUS, MOJYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAY4YHO-MOMYJISIpHAs JUTEpaTypa XUMUUYECKOIrO
coJlep’KaHusl, CIpaBOYHbIE MTOCOOUs, pecypchl IHTepHeTa), KpUTHUECKHU OLEHUBATh MPOTHUBOPEUHUBYIO U
HEI0CTOBEPHYIO HH(OPMAIIHIO;

yMEHHE MPUMEHSITh pa3IUYHbIe METOAbl W 3alpoChl NMPHU TMOUCKE U oTOOpe uHboOpMauuu u
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJMMBIX JUISI BBITIOJHEHUS Y4YEOHBIX W TIO3HABATENbHBIX 3a]a4
OTpeNeIEHHOTO THUMA, NPHOOPETEeHHE OmbITa B O0JaCTH  HMCHOJb30BaHUS  WH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOTUW, OBJIAJIEHUE KYJIbTYpOl AaKTUBHOTO HCIOJIb30BAHUSA PA3IHUYHBIX
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MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BBIOUpATh ONTUMATIbHYIO (hOpMY IMpeacTaBieHUs WHGOpMALUU U
WUTIOCTPUPOBATh pelIacMble 3a7add HECIIOKHBIMH CXEMaMH, JuarpamMmamu, JIpyruMe (hopmamu
rpauKu U UX KOMOMHAIUSIMU;
yMEHHUE UCIOJIb30BaTh U aHAJIM3UPOBAThH B Mpollecce YUeOHON U MCCIeA0BATEIbCKON NI TEIbHOCTH
nH(OPMALIMI0O O BIUSHUU TPOMBIIIJIECHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAHCIOpPTAa HA COCTOSIHHE
OKpYKarolleil NPUPOIHON CPEbI.
KoMMyHMKaTHBHBIE YHHUBEPCAJIbHbIE yYeOHbIe JeiicCTBUS:
YMEHHsI 33J]aBaTh BOIPOCHI (B XOJle auaiora M (WIM) TUCKYCCHH) 1O CYIIECTBY OO0CYXmIaeMoit
TeMBI, (HOPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHIMIOJIHEHUS IPEATIOKEHHOM 3a/1a4H;
YMEHHUS TPEACTABIATh TOJYyYEHHBIE PE3YJIbTaThl MO3HABATENILHOW MACSTENHHOCTH B YCTHBIX U
MMMCBMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAIUI0 PE3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO JKCIIEpUMEHTa
(JtabopaTopHOrO OIBITa, JIA0OPATOPHOW padOThI TO WCCIICOBAHUIO CBOKMCTB BEIHIECTB, y4eOHOTO
MIPOCKTA);
YMEHHSI y4eOHOrO0 COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW TIO3HABATENHHOM U
HCCIIEIOBATEeNIbCKON ACSTENbHOCTH TMPH PEUICHUH BO3HHUKAIOUIMX MPOOJeM Ha OCHOBE ydéTa 0OIuX
UHTEPECOB M COIVIACOBAaHUS MO3uULUN (00CYyXJIeHusi, OOMEH MHEHMSIMM, «MO3IOBBIE IITYPMBI»,
KOOpJUHAIIMSI COBMECTHBIX JCUCTBUN, OMpPENEICHHE KPUTEPUEB IO OICHKE KauecTBa BBIIOJIHEHHOU
paboThI U ApyTHUE).
PeryasiTuBHble yHHMBepcaJbHbIe yUeOHbIE 1eliCTBUS:
YMEHUE CaMOCTOSITEIbHO OMNpPENENsTh LEIN JESITeIbHOCTH, IUIAaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBaTh M HpU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO AESITENBbHOCTb, BBHIOMpATh Hambosee
s dexkTrBHBIE CIOCOOBI pENICHNs YUYeOHBIX U MO3HABATENIBHBIX 337]a4, CAMOCTOSTEIILHO COCTABIIATh WIIH
KOPPEKTUPOBATh MPEUIOKEHHBIN alrOpUTM ACHCTBHUI MPU BHINOJHEHUH 3aJaHUM C YYETOM MOIYYCHUS
HOBBIX 3HAHUH 00 WH3y4aeMbIX OOBEKTaX — BEHIECTBAX MW PEAKIHIX, OIECHUBATH COOTBETCTBHE
MOJIyYeHHOTO pe3yJibTaTa 3asBJIICHHOM eI, YMEHHE HCIOJIb30BaTh U AaHAJIU3UPOBATH KOHTEKCTHI,
npejJiaraeMble B yCJIOBUU 3a/IaHUM.
NPEAMETHBIE PE3YJIBTATHBI
B cocraBe mpeMETHBIX Pe3yJIbTaTOB [0 OCBOCHHUIO 00S3aTEIILHOTO COICPIKAHUS, YCTAHOBJICHHOTO
JTAHHOU (pepepanbHON pabodeil MporpaMMON, BBIICTISIOT: OCBOSHHBIE O0yYarOIIMMUCS HayYHbIE 3HAHUS,
YMEHHSI ¥ CTIOCOOBI IEHCTBUH, cienudrueckue Ui MPeAMETHON 00macTu «XUMHsD), BUIBI JEATSIbHOCTH
[0 TOJYYEHUI0 HOBOTO 3HAHMSI, €r0 MHTEPHpEeTaly, NMpeoOpa3oBaHUI0 U NMPUMEHEHUIO B Pa3IUYHbBIX
y4eO0HBIX ¥ HOBBIX CUTYaIUsX.
K xoniuy oOyuenusi B 8 kjacce npeaMeTHble pe3ysIbTaThl Ha 0a30BOM ypOBHE JOJKHBI OTpaXKaTh
c(OPMUPOBAHHOCTH Y 00yYAIOIIUXCSI YMEHUI:
®  pacKpbIBAaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHUN: aTOM, MOJIEKYJa, XUMUYECKUN DIIEMEHT,
MIPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, CMECh (OJIHOPOJHASI U HEOJIHOPOHAs1), BaJICHTHOCTD,
OTHOCHUTEJNIbHAsl aTOMHasi M MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIIeCTBa, MOJb, MOJSpHAs
Macca, MaccoBasl JOJS XUMHYECKOTO 3JIeMEHTa B COCIUHEHHH, MOJSPHBIH 00BEM, OKCHUI,
KHUCJIOTA, OCHOBAHME, COJb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCICHHUS, XHUMHUYECKas
peakuus, KiacCUpUKalUsi peakluuid: peakliu COCIUHEHUS, PEAKINH Pa3JIOKEHUs, PEaKIuu
3aMEIIeHHs], peaKIuu 00MeHa, YK30- U SHAOTCPMUUYECKHE PEAKIUH, TEIUIOBOM d(PPEeKT peakiumu,
SIIPO aTOMa, AJIEKTPOHHBIN CIIOM aTOMa, aTOMHAasi OpOUTalb, PAJANYC aTOMa, XUMUYECKasi CBS3b,
HOJISIpHAsl U HENoJIsipHasi KOBAJCHTHAsl CBsI3b, MOHHAsI CBS3b, MOH, KAaTHOH, aHHOH, PacTBOD,
MaccoBasi JI0JIS BEIIECTBA (MPOLIEHTHAS! KOHIICHTPAIHs) B PaCTBOPE;

®  WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX IMOHATHH M MPUMEHSATH STH MOHSITUS
MIPY OMUCAHUH BEIIECTB U MX MPEBPAICHHIA;

®  UCHOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBiieHUS (POPMYJ BELIECTB U YypaBHEHHM
XUMHYECKUX PEAKIIU;

® ONpefeNATh BAJICHTHOCTb aTOMOB 3JE€MEHTOB B OMHAPHBIX COCAMHEHUSX, CTENEHb OKUCICHUS
JJIEMEHTOB B OMHAPHBIX COCAMHECHUSX, MPUHAMICIKHOCTh BEIIECTB K OMPENEIEHHOMY KIIAcCy
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coequHEHU 1o ¢opMynaM, BHJ XUMHYECKOH CBs3W (KOBaJeHTHas M HMOHHAas) B
HEOPraHUYECKUX COEAMHEHUSX;

packpbiBaTh cMbici Ilepuonnueckoro 3akona JI. WM. MengeneeBa: 1eMOHCTpUPOBATh
NOHMMAaHHE NEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XMMHMUECKHUX 3JIEMEHTOB OT UX IOJIOXKEHUS
B Ilepumonnueckoid cucteMe, 3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJIIPHOTO YY€HHUs, 3aKOHa ABOTajpo;

OMMCHIBATh M XapaKTepu3oBaTh TaOnuuHyio ¢opmy llepnoanyeckoil cucTeMbl XHMHUYECKUX
9JIEMEHTOB: Pa3NUuaTh MOHATHS «TJaBHAas moArpynmna (A-rpynma)y U «mnoOo4yHasi MOJrpyrma
(b-rpymnma)», manble U OoNbLINE MEPHOIbI, COOTHOCUTH 0003HAYEHMSI, KOTOpPbIE HMEIOTCS B
tabnuie «lleproauyeckas cuctema xumuyeckux saemMeHToB [[. . MenneneeBa» ¢ 4ucioBEIMU
XapaKTepUCTHUKAMU CTPOCHUS aTOMOB XMMHYECKUX SJIEMEHTOB (COCTaB W 3apsn sjapa, odinee
YHCJIO 3JIEKTPOHOB U PACHPECIIEHNE UX 10 3JIEKTPOHHBIM CII0SAM);

KJIaCCU(UIIMPOBATH XUMUYECKHE AJIEMEHThI, HEOPTaHUYECKUE BEIECTBA, XUMHUUECKHE PEaKIIHH
(TI0 UMCITy ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEUIECTB, IO TEIIIOBOMY 3P PeKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMUYHBIX KJIACCOB,
NOJATBEPXKJasi ONMCAaHUE IpPUMEPAMU  MOJIEKYJSIPHBIX  yYPaBHEHHUH  COOTBETCTBYIOLIUX
XUMUYECKUX PEAKLUI;

IIPOTHO3UPOBATh CBOMCTBA BEINECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHUECKUX NPEBPALICHUIN B Pa3IUYHbIX YCIOBUSAX;

BBIYUCIIATh OTHOCUTEIBHYK0 MOJIEKYJSIPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMEHTa Mo (opmysie COeAMHEHHs, MAcCOBYIO JIOJIO BEIIECTBAa B PacTBOpE,
IIPOBOJIUTB PACUETHI 110 YPAaBHEHHUIO XUMHUECKOU pEaKIHy;

IIPUMEHSATHh OCHOBHBIE OIIE€PAI[MU MBICIIMTEIBHON JIEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHUE,
00o01IeHne, CUCTEeMaTH3aIHIO, KIacCU(UKAINIO, BBISIBICHUE TPUYNHHO-CIICICTBEHHBIX CBSI3Ei
— s U3YyYEHMs] CBOWCTB BEIIECTB M XMMHMUYECKHX DPEAKLUN, €CTECTBEHHO-HAYYHBIE METOMbI
NO3HaHUsI — HAOJIIOJEHUE, W3MEPEHHUE, MOJICIMPOBAHUE, OKCIEPUMEHT (pEalibHbI MU
MBICJICHHBIN );

CJIeZIOBATh MPaBUJIaM TOJIb30BAHUS XMMHUYECKON MOCYA0H U J1a00paTOpHBIM 000pYIOBaHUEM, a
Tak)Ke IpaBuiiaM o0pallleHus ¢ BEUIeCTBAMH B COOTBETCTBUH C MHCTPYKIMSIMU 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYEHUIO M COOMpAHHIO Ta3000pa3HBIX BEIIECTB
(Bo{OpoJiIa M KHCIOpOJAA), MPUTOTOBIECHHUIO PACTBOPOB C OIPEACIEHHOW MAacCOBOW JOJICH
pacTBOPEHHOrO BEIECTBA, IUIAHUPOBaTb M IPOBOJUTH XUMHYECKHE DSKCIEPUMEHTHI 110
pacmo3HaBaHUIO pPACTBOPOB IIeJIoYed W KUCIOT C TIOMOIIbI0 HMHAMWKATOPOB (JIaKMYC,
(beHoaPTaNeHH, METUIOPAHXK U APYTHE).

K xoniy oOyuyenus B 9 Kiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIINUXCS YMEHUH:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHUX MOHATUN: XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJIa,
MOH, KAaTHOH, AaHHWOH, TIPOCTOE€  BEIIECTBO, CIOXXHOE  BEMIECTBO, BAaJEHTHOCTH,
IEKTPOOTPHULIATENBHOCTb, CTENEHb OKHCICHMs, XMUMHYECKas peaklus, XUMHUYecKas CBs3b,
TETI0BON 3()(heKT peakIiu, MOJb, MOJIAPHBIA 00BEM, pacTBOP, IEKTPOJIUTHI, HEAIEKTPOIIUTHI,
UIEKTPOIUTUYECKAs AUCCOLMALMS, PEAKUUd HMOHHOTO OOMEHa, KaTajlu3aTop, XMMUYECKOoe
paBHOBecue, o0OpaTHMble W HEOOpaTHUMbIE pEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC
peaKkIyy, OKHUCIUTENb, BOCCTAaHOBUTENb, OKHUCIEHHE M BOCCTAHOBJEHHE, aJUIOTPONMS,
aM(pOTEpHOCTh, XUMHUYECKasl CBA3b (KOBaJICHTHAs, HOHHAsI, METAJUIMYECKast), KPUCTAIITMYECKAs
peléTka, KOppo3usi METAJUIOB, CIUIaBbl, CKOPOCTb XHMHYECKOH pEaKkLUMH, NpPeAesbHO
nonyctumas koHenTpauus 11K BemecTsa;

WITIOCTPUPOBATh B3aHMMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHHA M IPUMEHSATh 3TU HOHATHUS
IIPU ONMCAHHUH BEIIECTB U UX MPEBPAICHUH;

UCIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY AJISI COCTaBJIE€HUS (DOpPMyJl BELIECTB M YpaBHEHUH
XUMHYECKUX PEAKIIUH;
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OTpEeNATh BaJCHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHX JJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOIO COCTaBa, NMPHUHAJJIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJIacCy COEIMHEHUH 110
(dhopMynamM, BUJ XMUMUYECKOH CBSI3U (KOBaJCHTHAs, MOHHASI, METAININYECKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3aps] MOHA M0 XUMHYECKOW (opMyIie, XapakTep cpelbl B BOJHBIX PacTBOPAx
HEOPraHUYECKUX COCAMHEHUMN, TUIT KPUCTAIITUYECKON PeIIETKY KOHKPETHOTO BEIIECTBA;
packpeiBaTth cMbica Ilepuonnueckoro 3akona J[. M. MenpneneeBa M JIEeMOHCTPUPOBATH €r0
NMOHMMAaHUE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyio (opmy I[lepromuueckoil cucTeMsbl
XMMHUYECKHX DJIEMEHTOB: pa3jinyarh MOHATHUS «IJIaBHAs moArpymnmna (A-rpymnmna)» u «rmodoyHas
nonrpynna (b-rpynma)», mansie u OoNblMe MEPUONBI, COOTHOCHTH 0003HAYEHHs, KOTOpHIE
UMEIOTCA B TEPUOIAMYECKONW TaONUIe, ¢ YHCIOBBIMH XapaKTEPHUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] Aapa, 00Ilee YUCIIO JIEKTPOHOB U paclpeesieHne ux
[0 DJIGKTPOHHBIM CIJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHWH CBOWCTB
JJIEMEHTOB M UX COEAMHEHUU B MpeJesiax MalblX MEepUOJOB M TIIABHBIX MOATPYII C Y4ETOM
CTPOCHUS X aTOMOB;

KJIaCCU(UIIMPOBATH XUMUYECKHE AJIEMEHThI, HEOPTaHUYECKUE BEIECTBA, XUMHUUECKHE PEaKIINH
(mo 4Ymcy W COCTaBy Y4YacTBYIOLIMX B pEaKIMM BEUIECTB, MO TeIuioBoMy 3¢ddekry, mo
U3MEHEHUIO CTENeHEeH OKUCICHHSI XUMHUYECKHIX AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIMIME W cHenu(uyeckrne XUMHUYECKHE CBOWCTBA MPOCTHIX U
CJIOHBIX BEIIECTB, MOATBEPKAAsi ONHUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKITHIA;

COCTaBIISITh YPaBHEHUS 3JEKTPOIUTUYECKOM TUCCOLMALUU KUCIOT, EN04Yei U cojeil, MoIHbIe
U COKpaméHHBIE ypaBHEHUS  pEakuid HWOHHOTO OOMEHa, YypaBHEHUS  PEaKIIHii,
MOJITBEPXKJAIOLINX CYIIECTBOBAaHME T'€HETHMYECKON CBSI3M MEXIy BELIECTBAMHU Pa3IUYHbBIX
KJIACCOB;

pacKpbiBaTh  CYIIHOCTh  OKHCIUTEJIBbHO-BOCCTAHOBUTENBHBIX  pEaKUUd  MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OallaHCa ITHX PeaKiuii;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOKHOCTH IPOTEKAHUS
XUMHUYECKHUX MPEBPALICHUN B PA3IMUHBIX YCIOBUSIX;

BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOTO 3JeMEHTa 1Mo (opMyjie COCTUHEHHUS, MAaCCOBYIO JIOJIO BEIECTBA B pacTBOpE,
POBOAUTH PACUETHI MO0 YPABHEHUIO XUMUYECKON PeaKIuy;

coOIIro1aTh MpaBUiIa MOJIb30BAHMS XMMHUYECKON MOCYI0U M TabOpaTOPHBIM 000pYAOBaHHEM, a
Tak)Ke MpaBuja oOpalieHus ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKUHUSMHU O BBITOTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYEHUIO M COOMpAHHIO Tra3000pa3HBIX BEIIECTB
(aMMUaka # yriIeKUCIIOro rasa);

NPOBOJUTH PEAKIMH, TOATBEPXKIAIOIINE KAYeCTBEHHBI COCTaB PAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMUI-, HOIU-, KapOoHaT-, docdar-, CUIUKAT-,
cynb(har-, THIPOKCHI-UOHBI, KAaTHOHBl AaMMOHHUS M HWOHBI H3YYCHHBIX METAIJIOB,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

INPUMEHSITh OCHOBHBIE ONIEpAIlH MBICIUTEILHON JEeSITeIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
0000111eHIe, CUCTEeMATHU3allMIO0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3Y4YECHUS
CBOWCTB BEIIECTB M XUMHUYCCKUX pPEAKIUH, €CTECTBEHHO-HAyYHBIC METOJAbl TO3HAHHUS —
HaOJIOZICHUE, U3MEPEHUE, MOJICTTUPOBAHHUE, SKCIIEPUMEHT (peabHbIN ¥ MBICICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Koan4yecTBO 4acoB JlesiTeILHOCTH

HanmenoBanmue YUYHMTEJIA € y4eTOM

Ne ni/m a3/1eJIOB M TeM K 1 JJICKTPOHHEIE (1HPPOBLIC) aboueit
° OHTPOJIbHbIE aKTHYeCKue
P Bcero p P o0pa3oBaTe/ibHbIE PeCypChl P
IporpamMmel padoTbl padoTbI NPOrpamMMbl
BOCIIMTAHUS
Pa3pnea 1. IlepBoHayaibHble XUMHYECKHE IOHATHS
BOCIIUTAHUE

CTPEMJICHUS K
MIO3HAHUIO IIPUPOABI U

oOmiecTBa, K
XUMHUS — BayKHas m ’

00J1aCTh €CTECTBO3HAHUSA U TIOTYHCHHIO SHAHMH,
1.1 5 2 https://m.edsoo.ru/YNVIX660G | kauecTBEHHOTO

NPAKTHECKOIH o0pa3oBaHUs ¢
NeSITETTHHOCTH YeJIOBEKa

YUE€TOM JIMYHOCTHBIX
HUHTEPECOB U
00IIIECTBEHHBIX
MOTpeOHOCTEH.

nojJiepKaHue
MOTHBAIIH ACTEH K
MOJIYYEHUIO 3HAHUH,
HaJla)KUBaHHIO
MMO3UTHBHBIX
BemecTBa u xXuMuueckue 15 1 https-//m.edsoor/ONNXR 1 VEQ MC)KJ'II/I‘IHOSTHBIX
peaxkiuu OTHOIIICHUI;
pa3BUTHE
TPYIOIO0us,
CIIOCOOHOCTH K
PEOI0JICHUIO
TPYXHOCTEMN.

1.2

Hroro no paszneny 20



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0

16

Pasznen 2. BaxxHelimue NMPECACTABUTEC/IN HECOPraHMICCKHUX BECIIECCTB

Bo3znyx. Kucnopog.

2.1
[Touste 06 oxcumax

https://m.edsoo.ru/D5SBORTY30

(dopmupoBaHue
3KOJIOTUYECKOMN
KYJbTYPBI,
OTBETCTBEHHOTO,
OepeKHOTO
OTHOIIEHUS K
MpUpo/IE,
OKpY>Karlolleu cpene
Ha OCHOBE
POCCUICKUX
TPaAUIIMOHHBIX
JTyXOBHBIX IIEHHOCTEH,
HaBBIKOB OXPaHbl,
3aIlUTHI,
BOCCTaHOBJICHUS
TIPUPO/IBI,
OKPY’KaloIleH Cpeibl.

Bonopon. Ilonsarue o
KHCJIOTaxX U COJISX

2.2

https://m.edsoo.ru/5D61JZ6PS

o0y k1eHue
coOII0AaTh MPUHIIUIIBI
yueOHOM TUCIUIUIUHBI
Y CaMOOpPTaHU3AIIH
MIPH BBITIOJIHEHU U
CaMOCTOSITEIIBHON
paboThI UK
MPaKTUYECKOMN
paboTHLI.

Bopa. PactBopsl. [lonsitne

2.3
00 OCHOBaHUAX

https://m.edsoo.ru/M1315KJBM

(hopmupoBaHue
3KOJIOTUYECKOMN
KYJbTYDBI,
OTBETCTBEHHOTO,
OEpEIKHOTO
OTHOIIICHUS K



https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
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pUpoe,
OKpY>Kalolien cpeae;
noOy>KaeHue
COOJIIOIATh TPHHIIUTIBI
y4eOHON AUCIUTUTNHBI
¥ CaMOOpraHH3aIuu
TIPY BBITIOJIHEHU U
CaMOCTOSITEIIbHOM
paboThI WK
MPAKTUYECKOM
pabOThI.

OCHOBHEI€E KJIaCCEI

noOy>KaeHue
co0JTr0/1aTh MPUHITUTIBI
y4eOHOM JUCIUILTUHBI
Y CaMOOpTaHU3aIIH

24 HEOPraHMYECKUX 11 https://m.eds00.ru/OTSASMOWT | mpu BBIOJIHEHUH
COeIUHEHUN CaMOCTOSITEIILHON
paboThI UK
MPAKTUYECKOMN
paboTBhL.
Hroro no pazgeny 30

Paznen 3. Ilepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaemMeHToB JI. . MenaeneeBa. CTpoenne aToMOB. XUMHYECKas

cBi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDIE Pe€aKIuu

3.1

[lepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
XHMUYECKHX DJIEMEHTOB
J1. 1. Menpeneena.
Crpoenune atoma

https://m.edsoo.ru/TCBJIBVWEFZ

BOCIIUTAHHE
CTPEeMJICHUS K
MIO3HAHUIO TIPUPOJIBI U
o011ecTBa, K
TIOJTYYCHHUIO 3HAHUH,
Ka4yeCTBEHHOTO
00pazoBaHMsI C
Y9eTOM JTMTHOCTHBIX
UHTEPECOB U
00I11eCTBEHHBIX



https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
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MOTpeOHOCTEH.

BOCIIUTAaHUE
CTPEMJICHUS K
[IO3HAHUIO IIPUPOABI U

XumMu4decKkas CBA3b. obmecTsa, K .
o MOJTyYCHUIO 3HAHUH,
32 8 https://m.edsoo.ru/F6AOASDPF | kauecTBEHHOTO
BOCCTAHOBUTEJILHBIE
o0Opa3oBaHUs C
peakiun
YYeTOM JIMIHOCTHBIX
WHTEPECOB U
00IIECTBEHHBIX
MOTpeOHOCTEH.
Hroro no pazueny 15 https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68

110 ITPOTPAMME



https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIACC
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KoJsn4yecTBo 4acoB JIeKTPOHHbBbIE
Ne HanmenoBanmue pa3zjiesion K I (uudposBbie) JesiTeJIbHOCTH YUUTEJISI C Y4ETOM
HTPOJIbHBI aKTHY .
n/n U TeM IPOrpaMMbl Bcero OHTPO ¢ P ¢ oOpa3oBarte/ibHbIe | pado4eil MPOrpaMMbl BOCIIMTAHUS
padoThbI KHe padoThbl
pecypchl
Pa3znea 1. BelecTBo M XUMHYECKHE PeaKIIHNA
BOCIIUTAHHE CTPEMJICHUS K TO3HAHUIO
MIPUPOJIBI U OOIIECTBA, K MOTYUYEHHUIO
[ToBTOpEeHME U yrioyoneHue 3HAHUU, KAYECTBEHHOTO 00pa30BaHUs
o https://m.edsoo.ru/
1.1 3HAHUW OCHOBHBIX Pa3J/IeJIOB 5 2 EQETUT35Z C YYE€TOM JINYHOCTHBIX UHTEPECOB U
Kypca 8 Kkiacca OO0IIECTBEHHBIX TOTPEOHOCTEIH;
pa3BUTHE TPYI0JIOOUSI, CIIOCOOHOCTH K
MPEOJIOJICHUIO TPYAHOCTEM.
pa3BUTHE TPYAOIIOOUS, CIIOCOOHOCTH K
MPEOJOJICHUIO TPYAHOCTEH;
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/ ng6 KICHIE COEJ}'IIIOILEITB n’ —
' XUMHUUYECKUX PeaKiui AFN4LWG7U YA p
y4eOHOU TUCIUTIIIMHBI U
caMoOpraHu3aluu
o0y kJIeHue COOII0IaTh TPUHLIUTIBI
DIIEKTPOTUTHIECKAS 4eOHOM TUCITUTUTHHBI 1
P https:/m.edsoo.rw/ | ¥
1.3 auccormanysg. XuMA4YECKUe 8 1 1 KODURS0VV CaMOOpPTraHu3aIuH MPH BBIMOJTHEHUHN
peaKkiny B pacTBOpax I CaMOCTOSITEIILHON paOOThI UITH
MPAKTUYECKON pabOTHI.
Nroro no pazgeny 17
Pa3nen 2. HeMeTa/ibl M MX COeTMHEHHS
(hopMUPOBaHHE IKOIOTHUECKON
OO1as xapakTepucTUKa
https://m.edsoo.ru/ | KyabTyphl, OTBETCTBEHHOTO,
2.1 XUMHUYECKHUX AJIIEMEHTOB 4 1
ZTNI1F700I1 OepeKHOT0 OTHOIICHHUS K IPUPOJIE,
VIIA-rpynnel. I'anorensi N
OKpYy’Karollen cpene.
29 OO6mrast xapakTepucTUKa 6 https://m.edsoo.ru/ | BocmuTaHue CTPEMIICHHS K TTO3HAHUIO
) XUMHUUYECKHUX DIIEMEHTOB P3DHMFB09 MIPUPOABL, K MOJYYEHUIO 3HAHUM,



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/P3DHMFB09
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VIA-rpynmnsl. Cepa u e
COCIMHECHHUS

Ka4eCTBCHHOI'0 00pa30BaHMs C YYETOM
JIMYHOCTHBIX HHTEPECOB U
OOIIECTBEHHBIX MOTPEOHOCTEH.

OO11ast xapakTepucTHKa
XUMHUYECKUX 3JIEMEHTOB

https://m.edsoo.ru/

BOCIIUTAHUE CTPEMIICHUS K TO3HAHUIO
MIPUPO/IBI, K MOTYYSHHIO 3HAHUH,

2.3 7 1 Ka4eCTBEHHOI'0 00pa3s0BaHUA C YYETOM
VA-rpynmnsl. A3ot, hocdop VOXDOUX2S p Y
JTUYHOCTHBIX HHTEPECOB U
U UX COEIUHEHUS N
0OIIECTBEHHBIX NOTPEOHOCTEH.
OO1as xapakTepucTUKa (hopMHpOBaHHE YKOJIOTHUECKOMN
XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/] | KyabTYpbI, OTBETCTBEHHOTO,
2.4 8 2
IVA-rpynmnel. Yraepon u PJ200VIJX Oepe’KHOr0 OTHOILIEHHS K IPUPO/IE,
KPEMHUH M UX COSAMHCHHUS OKPY’KaIOIIEH cpeie.
Htoro no pasneny 25
Paznen 3. Merasiibl M X COeTHHEHH S
BOCITUTAHHUE CTPEMIICHHS K TTO3HAHHUIO
MIPUPOLEL, K ITOJIYUEHHUIO 3HAHUI
3.1 OO01me cBOMCTBAa METAJLIOB 4 htps://m.edsoo.rmy/ KEHSCTBC;IHOFO (})]6 a30BaHUs C ,‘IeTOM
' GHV2L6NIS p y
JUYHOCTHBIX HHTEPECOB U
0OIIIECTBEHHBIX MOTPEOHOCTEH.
BOCITUTAHUE CTPEMIICHHS K TTO3HAHUIO
. OPUPOAELL, K IIOJYUEHUIO 3HAHUU
39 BaxHuelimnre MeTamisl 1 UX 16 ) https://m.edsoo.ru/ Kgqé)csae;moro 316 ASOBAHIS ’quOM
' Coe/THHeH s EFKQWYHZI p y
JTUYHOCTHBIX HHTEPECOB U
0OIIIECTBEHHBIX MOTPEOHOCTEH.
Wroro no pazneny 20
Pa3nen 4. Xumusi M oKkpy:kaomas cpeaa
OPMHUPOBAHUE DKOJIOTHYECKON
Bermecrsa ATeDHa https://m.edsoo.ru/ (bopmup O TBCTCTBEHHONO
TBAa U MaTepUaJIbl B KYJIBTYDPBI, OTBETCTBEHHOT'
4.1 “I p 3 TENBWEF7Y YIBTYPEL, >

JKHM3HHU 4YCJIOBCKA

OepeKHOT0 OTHOIICHHUS K IPUPOJIE,
OKpY>KalolleH cpee.

Hroro no paszueny

Pe3epBHOE Bpemst

https://m.edsoo.ru/



https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9
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FYSRY75R9

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68



https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IINTAHUPOBAHHUE
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8 KNIACC
K
Ne Tema vooka OﬂnquTBI(z 1acop I Hara DJIeKTPOHHBbIE HU(PPOBHIE
n/n yp Beero OHTPOJIbHBIE PAKTHICCKHE |\ avyenns | 00pasoBaTebHbIE pecypebl
padoThI padoThbI

[Ipenmer xumuu. Pons xumun B

1 JKU3HU denoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEIIECTBA

2 TonsTne 0 MeToNaX NO3HAHWs 1 https://m.edsoo.ru/9ZJAEW050
B XHUMHUHU
[TpakTnyeckas padora Ne 1
«IIpaBuna paboThl B

3 nabopatopuu U MpUEMBI 1 1 https://m.edsoo.ru/LSEW4353D
oOpaitieHus ¢ 1abopaTOPHBIM
000pyTIOBaHUEM»

4 *IMCTEIC BEMECTBA U CMECH. . 1 https://m.edsoo.ru/6TME21FW8
Cnioco0bl pa3jieeHus cMecei
[TpakTnueckas padora Ne 2

5 «Pasjenenne cyeceid (Ha . 1 1 https://m.edsoo.ru/K3LSSMCRY
pUMepe OYUCTKHU MOBAPESHHON
COJIN)»

6 ATOMBI M MOJICKYJIBI 1 https://m.edsoo.ru/BLS04WTBS
XUMUYECKUE dIIEMEHTHI. 3HAKH

7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
HIIEMEHTOB

8 ITpocThie U CIIOXKHBIC BEIIECTBA 1 https://m.edsoo.ru/DXJBSTJ95

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH MOCTOSHCTBA COCTaBa

10 BCICCTB. RMMITCOKA 1 https:/m.eds00.ru/IMC496FX6

dbopmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHUX JIEMEHTOB



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
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OrtHOCUTENbHAY aTOMHAs

11 Macca. OTHOCUTEIbHAS https://m.edsoo.ru/PIZPCIMDX
MOJICKYJISIpHAs Macca

12 Maccopas 0115 XHMHECKOro https://m.edsoo.ru/GHV58QMVE
9JICMEHTA B COCAUHCHHUH

13 Komaecrso semectsa. Mos. https://m.edsoo.ru/368UNLSY?2
MonsipHas macca

14 PH3MUCCKUE M XHMUIECKHE https://m.edsoo.ru/YZM8ES6ATH
siBIICHUsI. XMMHYSCKAasl PCaKITus
IIpu3Haku u ycinosus

15 MIPOTEKAHUS XUMUYCCKUX https://m.edsoo0.ru/N6DVNJKQS
peaxkuuii
3aK0oH COXpaHEHUsI MaCChl

16 BELIECTB. XUMUAYECKHUE https://m.edsoo.ru/M8DS4IHVM
ypaBHEHUS
BrrunciieHust KOJIU4ecTBa,

17 MACCRI BEILECTBA 11O https://m.edsoo.ru/LUY9U3EQE
YPaBHEHUSM XUMHYECKHX
peakuuii
Knaccudukanmst xumuueckux

18 peaxuuii (coepuHeHus, https://m.edsoo.ru/[L4807LAGB
pa3JIoKeHUs, 3aMEIICHUS,
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIi-

19 sHimkiIoneauct. O6o0menue u https://m.edsoo.ru/PIWARH3AB
CHCTeMaTH3alusl 3HAHHUI
Kontponbnas padora Nel mo

20 TeMme «BelecTBa 1 XUMHUYECKHE https://m.edsoo.ru/ON62SNERU
PEaKIIMI
Bo3nyx — cmecsk razos. Coctas

21 Bo3ayxa. Kucimopog — snement https://m.edsoo.rt/XONONRNI1P

H IIPpOCTOC BCHICCTBO. O30H



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P

24

22

duznyeckre 1 XUMUUECKHS
CBOMCTBA KUCJIOPOia (peaKIuu
OKucJeHus, ropenue). [lonsatue
00 okcumax

https://m.edsoo.ru/FBS1JRKMB

23

Cnioco0bI TToTydeHust
KHCJIOpO/ia B JIAOOPATOPUH U
MPOMBIIIIIEHHOCTH.
[IpuMeHeHne Kucaopoaa

https://m.edsoo0.ru/VIWB6A2RD

24

TennoBoii 3¢ ekt xumuueckoit
pEaKIHu, TIOHSITHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- U HJOTEPMUIECKHX
peaKuusax

https://m.edsoo.ru/PNMKJZHK X

25

Tonnugo (HedTh, yroib U
MeTaH). 3arpsi3HeHUE BO3/1yXa,
CHOCOOBI €ro NpeI0TBPAIIECHUS

https://m.edsoo.ru/USNYSUUW?2

26

[TpaxTrueckas padota Ne 3 mo
teme «llomydenue u cobupanme
KHUCIIOPO/Ia, U3yUEHUE €T0
CBOMCTBY»

https://m.edsoo.ru/5516UHX3R

27

Bonopon — anemeHT u
MIPOCTOE BEILIECTBO.
HaxoxjaeHue B IpupoJie

https://m.edsoo.ru/WD392ACWB

28

dusnueckue 1 XUMUYECKHE
CBOIICTBa BOJIOPO/IA.
[Ipumenenue Bogopoaa

https://m.eds00.ru/0SZ28459R

29

ITousTre 0 KMCIOTaX M COJIAX

https://m.edsoo.ru/TMWNIVC43

30

Cnioco0sI ToTy4deHus: BOJ0pOaa
B 1aboparopuu

https://m.edsoo.ru/COTO9UCIP

31

[TpakTrueckas padora Ne 4 o
teme «llomydenue u cobupanme
BOJIOPO/1a, U3YUYEHHUE E€T0

https://m.edso0o0.ru/SS3IWAX33K



https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K

25

CBOUCTB)

32

MossipHbiii 00bEM Ta30B. 3aKOH
ABoraapo

https://m.edsoo0.ru/M3KSO10QDQ

33

Brruucienus o0béma,
KOJINYECTBA BEILIECTBA ra3a 110
€r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA MU 00BEMY

https://m.edso0.ru/MXGOY304M

34

Breruncienus o0bEMOB ra3os IO
YPaBHEHUIO PEAKIIMA HA OCHOBE
3aKOHA 00BEMHBIX OTHOIIIECHUI
ra3oB

https://m.edsoo.ru/9TQ8AXABY

35

Dusnyeckie 1 XUMUYECKHUE
CBOMCTBA BOJIBI

https://m.edsoo.ru/7AOGFZK4R

36

CocrtaB ocHoBauuii. Iloasarue
00 MHJIMKaTOpax

https://m.edsoo.ru/IXB2W6IVL

37

Boga xak pacTBOpuUTEb.
Hacpinennsie u
HCHACBIIICHHBIC paCTBOpBI.
MaccoBas qoJisI BEIecTBa B
pacTBope

https://m.edsoo.ru/MKHXPOFH4

38

[TpakTuyeckas padora Ne 5 o
teMme «lIpurorosienue
PacTBOPOB C OIPENEIEHHON
MacCOBOM JoJieH
pacTBOPEHHOIO BELIECTBA

https://m.edsoo.ru/ WXUKPAUOA

39

Konrponsnas padora Ne2 no
teme «Kucnopoa. Bogopon.
Boga»

https://m.edsoo.ru/IM7935DRY

40

OKcuabl: cocTas,
KJIacCU(UKaIMsi, HOMCHKJIATypa

https://m.edsoo.ru/STFSJINAY

41

[TonydyeHue nu XuMH4YECKHE
CBOIMCTBA KUCJIOTHBIX,

https://m.eds00.ru/8JAZ9YWS2



https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2

26

OCHOBHBIX U aM(OTEPHBIX
OKCHJI0B

42

OcHOBaHHUS: COCTaB,
KJlaccu(UKaIys, HOMEHKIIATypa

https://m.edsoo.ru/SU397HUSC

43

[Tonyuenue u xuMU4eCcKue
CBOMCTBA OCHOBAaHUM

https://m.edso0.ru/GD9A28ROE

44

KwucmoTsl: cocras,
KJaccudukanys, HOMEHKIIATypa

https://m.edsoo.ru/Q6U4WEBK7

45

[TonyueHnue u xumMu4ecKue
CBOMCTBA KUCJIOT

https://m.edsoo0.ru/Z2GCRN45W

46

Conu (cpenuue):
HOMEHKJIaTypa, CITIOCOObI
MOJTyYeHUs, XUMUICCKUE
CBOMCTBA

https://m.edso0o0.ru/JISNUIM9TJ

47

[TpaxTuueckas padota Ne 6.
Perenne skcriepUMEHTAIBHBIX
3aga4 1mo reMe «OCHOBHEIE
KJIACChl HEOPTAHUYECKUX
COECIUHEHUIN

https://m.edsoo.ru/58D13JF7V

48

FeHeTI/I‘—IeCKaSI CBi3b Me>1<11y
KJIACCaMU HEOPTraHUYECKUX
COEIMHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O00011eHNEe U CUCTEMATU3ALMS
3HAaHUHU

https://m.edsoo.ru/STBUOEEYN

50

KonTponbnas pabota Ne3 mo
TeMe "OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

[TepBbie MOMBITKA
KJIACCU(PUKAIIUY XUMUYECKUX
aneMeHToB. [ToHsATHE O TpyIHax
CXOOHBIX 2JICMCHTOB

https://m.edsoo.ru/COV3ICC214

52

[Tepuoguueckuil 3aKOH U

https://m.edsoo.ru/X9F1NR3U8



https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8

27

Ilepnonnueckas cucrema
XUMUYECKHX dj1eMeHToB []. 1.
Meupeneena

53

[Teprofpl, TPYyMIIbI, MOATPYIIIBI

https://m.edso0.ru/NOMWWJRXN

54

Ctpoenne atomoB. CocTaB
aToMHBIX siaep. M3oronsl

https://m.edsoo.ru/IMUDOMRSH

55

CtpoeHue 2IIeKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB
Ilepunonnueckoii cucremst . 1.
Menneneena

https://m.edsoo.ru/T95SYNV&B2

56

XapakTepucTuka XMMHIECKOTO
3JIEMEHTA M0 €TI0 MOJIOKCHHUIO B
IIepnonnueckoni cucreme /1. U.
MenneneeBa

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [lepuoandeckoro
3aKOHa JJI Pa3BUTHUS HAYKU U
npaktuku. J[. 1. MenaeneeB —
YUEHBIN, IEJIaror U rpaKJaHuH

https://m.edsoo.ru/SZD8XEOOP

58

O06o01IeHre U CHCTeMAaTH3aIINS
3HaHuil / [IpomexxyTouHas
arrecranus. Becepocculickas
poBepovHas pabora

https://m.edsoo.ru/ZCQTRPO8Y

59

Kontponbnas pabora Ne4 mo
teMe «CTpoeHue aroma.
XuMuyeckas cBsizb» /
Bceepoccuiickas mpoBepoyHas
pabora

https://m.edsoo.ru/FTIZF99WF

60

DIIEeKTPOOTPULIATETLHOCTh
ATOMOB XMMHYECKUX
DIIEMEHTOB

https://m.edsoo.ru/HZA110EDS

61

HNonnag xumMuueckas cBsI3b

https://m.edsoo.ru/3SY1RJKVI

62

KoBanenTtHas nossipHas

https://m.edsoo.ru/EOL3IMT2AE



https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE

28

XUMHNUYCCKas CBA3b

KoBaneHnrtHas HenossspHas

63 1 https://m.eds00.ru/9Y VR3FUXI
XUMHUYECKAS CBA3b

64 CrerneHup OKHUCICHUA 1 https://m.edsoo.ru/RA6CVXM66

65 OKuCIHTENEHO- 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAaHOBHUTEJIbHBIC PECAKIIHU

66 OKucIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46725PU
O00011IeHNE U CUCTEMATH3AIHS

67 3HaHui o TeMe «CTpoeHue 1 https://m.edsoo.ru/4ARH7M35NF
aTtoMa. XUMHUYECKAS CBA3bY»

68 O6O6IHGHH6 1 cHeTeMaTH3atuA 1 https://m.edsoo.ru/7DNRBZ948
3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME



https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIACC

29

KoanuecTBO 4acoB

Ne Jara JIeKTpOHHBbIE N (poBbHIE
n/n Tema ypoka Bcero Kontpoapueie | Ipaxruueckue u3ydeHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoTbI padoThI

IIeproanueckuii 3aK0H.

1 Hepnozuieckas cucrema 1 https://m.edsoo.ru/ECRKA90OAY
XUMHYECKHX d1eMeHToB /1. H.
Meunpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOHCTE XHMITACCKHUX 1 https://m.edsoo.ru/GNJPEROFB
3JIEMEHTOB TIEPBBIX TPEX
10570)5 (00 (O):!
Knaccudukanus u

3 HOMEHIIIatypa 1 1 https://m.edsoo.rt/ WTO1WRA2Q
HEOPraHUYECKUX BEILECTB.
BxojHast KOHTpoJIbHas paboTa.
Bunasl xumMudeckoil cBs3U 1

4 THITBI KPUCTATUTMYECKHIX 1 https://m.edsoo0.ru/UI4YSCFRV
pPEETOK
KonTtponsnas padora Nel mo

5 reme «IlosTop CHHE 1 1 1 https://m.edsoo.ru/J4X87ZN212
yrayOIeHre 3HaHUH OCHOBHBIX
pa3ziesioB Kypca 8 Kiaccay
Knaccudukanus XuMruueckux

6 peaxiuii Mo pa3IMyHbIM 1 https://m.edsoo.rw/X8XAE7E2J
npU3HaKaM
[TonsiTHE O CKOPOCTH

7 XHUMHHCCKON pCaKiih. 1 https://m.eds00.ru/6 VLXCYY7N
[ToHsITHE O TOMOTCHHBIX U
TeTePOTreHHBIX PEaKIMIX

8 [ToHsTHE 0 XUMHUYECKOM 1 https://m.edsoo.ru/H4FH7NZNM



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM

30

paBHOBecuu. DaKkTOpHI,
BIIUSIIOLIAE HA CKOPOCTh
XUMHYECKOW PEaKUU U
MOJIOKECHUE XUMHYSCKOT0
paBHOBECHSI

OKHUCIIUTETBHO-
BOCCTAHOBUTEJIbHBIC PEAKITMH

https://m.eds00.ru/648V11026

10

Teopust 31EKTPOIUTUYECKOMN
nucconuanuy. CUIbHbBIE U
ci1a0ble ANEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHMS peaKLui

https://m.edsoo.ru/VN2SBINIR

12

XHUMHYECKHE CBOMCTBA KHUCIIOT
W OCHOBAHUH B CBETE
MpeICTaBICHU 00
ANEKTPOIUTUYECKOMN
JIMCCOIAIIH

https://m.edsoo.ru/SHH81YVXI

13

XuMu4decKre CBOMCTBA CoIeH
B CBETE MPECTAaBICHUNA 00
AJIEKTPOJIUTUYECKON
JIUCCOIHAITIN

https://m.edsoo.ru/ETD5QTS4G

14

ITonsTHE O TUAPOIU3E CONEH

https://m.edsoo.ru/9JFRAVESW

15

O000meHue n
CUCTEMAaTHU3alus 3HaHUN

https://m.edsoo.ru/FEEIZRMBG

16

[IpakTuueckas padora Ne 1.
«Pemenne
9KCIEPUMEHTATIbHBIX 3371a4»

https://m.edsoo.ru/7VXTFHIT4

17

Konrponsnas padora Ne2 o
TeMe «DNEKTPOIUTUIECKAs
aucconuanys. XUMHUYECKHE
peakluu B pacTBOpax»

https://m.edsoo.ru/9RKLZDNUX

18

OO61as xapakTepuCcTHKa
rajoreHoB. XUMHUYECKHE

https://m.edsoo.ru/NNYKYZF12



https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
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CBOMCTBA HAa MPUMEPE XJIOpa

19

XnopoBogopoa. ConsiHas
KHCJIOTa, XUMUYECKUE
CBOMCTBA, IIOJIyYCHHE,
IPUMEHEHHE

https://m.edsoo.ru/CWVSHCD2M

20

[TpaxTrueckas pabora Ne 2 o
teme «lloyuenune conssHOU
KHUCJIOTBI, U3y4EHHE €€
CBOMCTBY»

https://m.edsoo.ru/PVEXTYWEG

21

Brriuucnenus no ypaBHeHUSIM
XMMHYECKHX PEaKIUi, €CIIn
OJIMH U3 PEAreHTOB JaH B
U30BITKE

https://m.edsoo.ru/4BISHO70F

22

OO61as xapakTepuCcTHKa
sneMeHTOB VIA-rpynmsl

https://m.edsoo.ru/ VMWKERSEP

23

AnnoTtponHsie MoIU(pUKALIMU
cepbl. Haxoxnenue cepol 1 €€
COEIMHEHUI B IPUPOJIE.
XUMHYECKHE CBOMCTBA CEPhI

https://m.edsoo.ru/CX10EUSPO

24

CepoBoaopoji, CTpOeHHUE,
buznyecKkue 1 XuMHUYECKHe
CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcuppl cepsl. CepHas

KHCJI0Ta, PU3NYECKUE U
XHUMHUYECKHE CBOMCTBRA,

pUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEAKIUH,
JeXxalire B OCHOBE
IPOMBIIIEHHOT O cloco0a
MOJIyYEHUS] CEPHOU KUCIOTHI.
XUMUYECKOE 3arpsiI3HEHNE
OKPY’KaIOIIEeH cpe/ibl

https://m.edsoo.ru/H7FT3NON4



https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4

32

COCAMHCHUAMU CCPbI

27

Brluncienue MaccoBor 10U
BBIXO/JIa TTPOJIYKTA PEAKIIUU

https://m.edsoo.ru/HSJE186WN

28

OO61mas xapakTepucTHKa
2J1EMEHTOB V A-rpynisl. A30T,
pacnpocTpaHeHue B PUPOJIE,
du3nueckrue 1 XUMUYECKHUE
CBOMCTBA

https://m.edsoo.ru/ WAHRMB976

29

AMMuak, ero ¢puznyeckue u
XMMHYECKHE CBOICTBA,
NOJIyYEHHUE U IPUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

[IpakTuueckas pad6ora Ne 3 o
teMe «llonyyenue ammuaka,
W3YUYEHHUE E€ro CBOMCTB)

https://m.edsoo.ru/JORP64IF]

31

A3oTHas KHCIO0Ta, €€
bu3NYeCKre U XUMHICCKUE
CBOMCTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBanue HUTPATOB U
COJIE aMMOHHS B KAYECTBE
MHUHEPAJIbHBIX YA0OPEHUH.
XUMHUYECKOE 3arpsi3HEHNE
OKpYXKaIOIIEeH Cpeabl
COEIMHEHMSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®ochop. Okeun pocdopa (V)
u ¢ocdopHas KUCIoTa,
bu3ryecKre 1 XUMUYECKHE
CBOMCTBA, MMOJYYCHHUE

https://m.eds00.ru/GDQJSO3WP

34

Hcnonb3oBanue pocdatos B
Ka4eCcTBE MHHEPAIBHBIX
yaoOpeHuit. 3arps3HeHne
IpUPOJIHOM cpeabl hochaTamu

https://m.edsoo.ru/UAZ3IHU65V

35

Yrnepon, pacipocTpaHEHUE B

https://m.edsoo.ru/DWOM6SUUL



https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL

33

npupoze, Gpu3ndecKue u
XMMHYECKHE CBOWCTBA

36

Okcunpl yriaepoaa, ux
¢u3nueckre 1 XUMHYECKUE
CBOMCTBA. DKOJIOTMYECKUE
npo0JIeMbl, CBA3aHHBIE C
okcuaom yriaepoxa (IV)

https://m.eds00.ru/OXQAPGNCF

37

VYroapHasg KUCIOTa U €€ COJIN

https://m.edsoo.ru/OHQHDG6IPA

38

[IpaxkTuueckas padora Ne 4 o
teme "[lonyuenue
YTJIIEKUCIIOrO rasa.
KauecTBeHHas peakuus Ha
KapOoHaAT-HOH"

https://m.edso00.ru/G2HZXQGCS8

39

HepBOHa‘IaJ'IBHLIe MIOHATHS 00
OpTraHUYCCKUX BCIICCTBAX KaK
0 COCAMHCHUAX yIjIiepoaa

https://m.eds00.ru/30TIZ109Z

40

Kpemuuii u ero coeguHeHUst

https://m.edsoo.ru/75JXNHOI&

41

[IpakTuyeckas padora Ne 5.
Pemienune skcnepuMeHTAIbHBIX
3a7a4 1o TeMe «Bakneime
HEMETAJIJIBI M X COCTUHCHUS

https://m.edsoo.ru/O7E8D0D7Z

42

KonTtponbnas padora Ne3 mo
TeMe «BaxkHelmne HeMeTaIbl
U UX COCTUHEHUI»

https://m.edsoo.ru/S85J9UGH3

43

OO61mas xapakTepucTHKa
XAUMUYCCKHX DJIEMEHTOB —
MeTauioB. Merannndueckas
CBSI3b U METAININYECKAs
KPUCTAJUINYECKasl PELIETKA.
dusnyeckue CBOMCTBA
METAJII0B

https://m.edso00.ru/XK1GYPCO1

44

XUMHYECKUE CBOUCTBA

https://m.edsoo.ru/Z7YRNPAEW



https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW

34

METAaJIJIOB.
DIIEKTPOXUMHUYECKUH P
HalpsKEHUM METAJIOB

O6111e crocoObl MOTyYSHHS
MeTauioB. CIUiaBbl.
Brruucnenus 1o ypaBHeHUSIM

45 . https://m.eds00.1u/G54GDQI2D
XUMHUYECKHX PEAKIIHH, eCITH
OJIUH U3 PEarcHTOB COACPIKUT
MPUMECH

46 Homsrie o kopposum https://m.edsoo.ru/4FIGDOWOW
METAJIOB

47 IlemouHbIe METAILITBI https://m.edsoo.ru/X1B4BPUW?2

48 OKCHab! 1 THAPOKCHB! https://m.edsoo0.ru/Q4DX0G3U9
HATPUs U KaJIus

49 HlenquovaeMeanHUe METaJUIbL https://m.edsoo.ru/REOCDYO0K 6
— KaJIbIMHA U Marauit

50 Baxnelimme coeaunenus https://m.edsoo.ru/CJIR96CMZA
KaJIbLIUAS
0O0001eHue 1

51 N https://m.eds00.ru/O5SPXGGIBE
CHCTEMAaTU3aLMs 3HAaHUHN

52 JKEcTKOCTE BOMLI | CTIOCOOET https:/m.edsoo.r/ WFMBFTTTP
e ycTpaHeHus
[IpakTuueckas pabora Ne 6 o

53 TeMe "JKECTKOCTH BOABI U https://m.edsoo.ru/NF1ROKB&J
MeTOJIbl €€ ycTpaHeHus"

54 AnroMuHAR https://m.edsoo0.ru/9ZJ8RD1TV

55 AmQoTepHbIC CBOHCTE https:/m.edsoo.r/NISKIIOJ5
OKCHJIa U THIPOKCH/IA

56 Keneso https://m.edsoo.ru/F20NJR5SR

57 OKCHIBI, THAPOKCHIIL! ¥ CONA https://m.edsoo.ru/IRTUBLAMP

xenesa (II) u xenesa (I1I)



https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
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58

O060061IEHE U
CHCTEMATU3ALMS 3HAHUN

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTrueckas padota Ne 7.
Pewienne skciepUMeEHTAIBHBIX
3a7ad4 mo reMe «Baxneine
METaJIJTBI U UX COCTUHEHUS)

https://m.edso00.ru/ZN7G0QSMX

60

Brruucnenust no ypaBHeHUSIM
XMMHYECKHUX PEAKIUi, €CIn
OJIMH U3 PEAreHTOB JaH B
U30BITKE WU COICPKUT
npumecu. Berancienus
MacCOBOH JIOJIM BBIXOJIa
MPOAYKTa peaKIuu

https://m.edsoo.ru/AYD2HESIY

61

O06o0611IEHNE U
CUCTeMaTHu3alus 3HaHUN

https://m.edso00.ru/BITOVTKOP

62

KonTponbnas padora Ne4 o
teme «Baxuelme Metamisl 1
UX COCIMHEHUS»

https://m.eds00.ru/703C804GN

63

BemecrBa u matepuaisl B
IIOBCEIHEBHOM KU3HU
4eJI0BeKa

https://m.edsoo.ru/OFI32JMTO

64

XUMHUYECKOE 3arpsI3HEHNE
OKPYXAaIOIIEeH cpeapl

https://m.eds00.ru/9ANGYEYQI

65

Ponp xumuu B perieHnn
9KOJIOTHYECKUX MPOoOIieM

https://m.eds00.ru/18Q203Y28

66

O06o0611IEHNE U
cUCTeMaTHu3aus 3HaHUuN

https://m.edsoo.ru/DT1BAS5U4

67

O06o0061IEHE U
CHCTEMATU3ALMS 3HAHUI

https://m.edsoo.ru/P52TIJZNXV

68

O00011eHue 1
cUCTeMaTU3alus 3HaHu

https://m.edsoo.ru/TMK36TIZG

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG
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IPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KVIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€r0 00pa3oBaHus

1

ITo Teme: ((HCpBOHa‘IaJ'II)HBIG XHUMHUYCCKUE ITOHATHA

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TMIOHSATHW: aroM, MOJIEKYyJa,
XUMUYECKAU 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAST W HEOTHOPOAHAsS), BAJCHTHOCTh, OTHOCUTEIbHAS aTOMHAas W
MOJIEKYJISIpHAass Macca, KOJWYECTBO BEHIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IO XUMHYECKOTO JJIEMEHTa B COCJUHEHUHW, MOJIIPHBIA OOBEM,
XUMHYECKass peakius, KiIacCUpUKalUs peaKlHii: peakiuu COeIUHEHUS,
peaKkuy Pa3oKEHHs, pEaKlMH 3aMEIICHHs, peakuuu OoOMeHa, JK30- |
SHAOTEPMUYECKUE PEAKIMH, TEIUIOBON 3(deKT peakuuu, pacTBOp, MaccoBas
JIOJISI BEIIeCTBa (MPOIIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHSATHHA U MIPUMCHATH
OTHU IIOHATHA IIPU OIIMCAHHWU BCIICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

MCIOJIb30BaTh XUMUYECKYI0 CUMBOJIHKY Ui COCTaBIECHUS (JOPMYJT BEILIECTB U
YPaBHEHUN XMMHYECKUX PEAKIUU

1.4

PaCKpbIBaATH CMBICII 3aKOHOB COXpPAaHCHUA MACChl BCHICCTB, IMOCTOAHCTBA
COCTaBad, aTOMHO-MOJICKYJIAPHOI'O YYCHHA, 3aKOHA ABoraz[po

1.5

onpeac/IAThL BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHI>IX COCAUHCHHUAX

1.6

KJIaCCU(PUIIMPOBATH XMMHUYECKHE PeaKuu (110 YUCIy U COCTaBy YYacTBYIOIIUX
B PEAKLIMHU BELIECTB, IO TEIJIOBOMY YPQEKTY)

1.7

BBIYHCJIATb OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MaCChI BCIICCTB

1.8

BBIUHUCIATH MAaCCOBYIO JIOJNII0 XHUMHYECKOTO JJIeMEHTa 1o Qopmyne
COCAUHCHMS,

1.9

BBEIYHCJIATE MACCOBYIO OOJIIO BEIICCTBA B paCTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAYYHBIE METOJbI TIO3HAHHUS — HaOJIOJICHUE,
U3MepeHne, MOICTUPOBaHUE, SKCIIEPUMEHT (PEaJIbHbII U MBICIICHHBIH )

ITo Teme: «BaxkHeillue npeACTaBUTEIN HEOPTaHUYECKUX BEILIECTBY»

2.1

PaCKpheIBaATG CMBICIT OCHOBHBIX XHWMHYCCKUX MMOHSATHH: OKCHJ, KHUCJIOTa,
OCHOBAHHUEC, COJIb

2.2

OTpEeNeNATh MPUHAIIC)KHOCTD BEIIECTB K ONPEACIEHHOMY KJIacCy COeIMHEHHM
o popmynam

23

KJIaCCI/I(bI/IHI/IpOBaTI) HCOPTraHN4YCCKUC BCUICCTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOMIME XWMHUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIacCOB, IMOATBEP)KJAs OIMNHCAHME NPUMEPAMH MOJEKYJSIPHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUI

2.5

MMPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX Kay€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAICHUNA B Pa3TUYHBIX
YCJIOBUSIX

2.6

ClieoBaTh TMpaBWJIaM TOJB30BaHUS XUMHUYECKON MOCYI0M M J1ab0paTOpHBIM
o0Opy/IOBaHHMEM, a TaKke TpaBWiIaM oOpamieHusi C BellecTBaMU B
COOTBETCTBUU C MHCTPYKIHUSMHU TIO BBHIMIOTHEHHUIO TaOOPATOPHBIX XUMHUYECKUX
OTBITOB MO TIOJIYYCHUIO U COOMPAHHMIO Ta3000pa3HBIX BEHIECTB (BOAOPOJA U
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KHCJIOPOJIa), MPUTOTOBJICHUIO PACTBOPOB C OMpPENENEHHON MaccoBOM JoJiei
pacTBOpPEHHOTO  BEUIECTBA, IUIAHUPOBATh M TPOBOJWTH  XUMHUYECKHUE
HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOUEH M KUCIIOT C MOMOIIBIO
WHJIUKATOPOB (J1TakMyc, heHoadTaaeut, METHIOPAHX U JIPYTHe)

2.7

MIPOBOAMTDH PACUETHI [0 YPABHEHHIO XUMUYECKOM peakiuu

ITo teme: «Ilepmoanueckuii 3akoH u Ilepronnueckas cucreMa XUMHYECKHX
sanementoB JI. W. Menneneea. CrpoeHue aTomMoB. XHUMHUYECKas CBS3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIAM))

3.1

PaCKpbeIBaTb CMBICII  OCHOBHBIX XHUMHYCCKUX TTOHATHH: AApO  aTroma,
BHeKTpOHHLIP’I () (0)71 aToMa, aTOMHasx 0p6I/ITaJ'IL, paanyc atromMa, XUMHUYCCKaA
CBA3b, MOJISIPHAA U HCTIOJIAPHAA KOBAJICHTHAA CBA3b, 3JICKTPOOTPULATCIIBHOCTD,
HOHHAas CBsA3b, MOH, KATUOH, aHHMOH, CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(i)I/II_II/IpOBaTB XUMHNUYCCKHEC 3JICMCHTBI

33

OIKCHIBATh M XapaKTEePHU30BaTh TaOIM4HYI0 Gopmy [leproauueckoil CUCTEMBI
XAMHYECKUX  OJJIEMEHTOB: pa3jHyaTh T[OHATUS  «IJIABHAS  MOATPYyIIa
(Arpynma)» u «mobounas moarpynma (brpymnma)y, «manbie» U «OOIbIIHE)
TIEPHOIBI

34

packpbiBaTh  cMmbica  Ilepmommueckoro  3axonma J[.MI.  Menneneesa:
JEMOHCTPUPOBAaTh OHMMAaHHE NEPUOJUYECKON  3aBHCHMOCTH  CBOMCTB
XMMHMUYECKHX 3JIEMEHTOB OT UX NojoxeHus B Ilepuoanyeckoii cucreme

3.5

COOTHOCHUTh 00O3HauYeHUs, KOTOpble mMerorcs B Tabmuie «[lepumomudeckas
cucrtemMa xuMuueckux oanemeHtoB J[.M. MengeneeBa» ¢ YUCIOBBIMHU
XapaKTepUCTHUKaMH CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsi
a11pa, o0lIee YUCIIO 3JIEKTPOHOB U PaCIpeIeIeHHE UX M0 3JIEKTPOHHBIM CIIOSIM)

3.6

OonpeaAcC/IsATbL CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAMHCHUAX

3.7

ONpeAeNnsaTh BHUJ XHUMHUYECKOHM CBsA3M (KOBaJEHTHAass M HMOHHas1) B
HEOPraHUYECKUX COCANHEHUAX

9 KJIACC

Kon
MPOBEPsAEMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: ((BGH_IGCTBO U XUMHYCCKasd pCaKus»

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUECKUX MOHSATHI: PacTBOp, 3JIEKTPOIUTHI,
HEDJICKTPOJIUTBI, DJEKTPOJUTHUYECKAs] JUCCOLMALMs, pPEAaKUUH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMHUYECKOe paBHOBECHE, OOpaTUMbIe U HEOOpaTUMBbIe
pEaKIMK,  OKHUCIMTEIbHOBOCCTAHOBUTEIBHBIE  pEaKUUH,  OKHUCIUTEIb,
BOCCTAHOBUTEJIb, OKUCICHUE U BOCCTAHOBJIICHHE, aJUIOTPOMNHs, aM(pOTEpHOCTb,
XMUMHYECKasl CBA3b (KOBAJIEHTHAsI, HOHHAsI, METAIIIMYECKas), KPUCTAIIMYECKast
pelETKa, CIJIaBbl, CKOPOCTh XMMHUYECKON PEAKIIUU

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHU U NPpUMCHATH
9TH MOHATHS IIPHU ONMMCAHWH BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISITh YPABHEHUS SJIEKTPOJIUTUUECKON TUCCOIMALINN KUCIIOT, MEJI0ueh U
COJIeH, MOTHbBIE M COKpAIIEHHbIE YPaBHEHHsI pEaKklliii HOHHOTO OOMeHa

1.4

pacKpblBaTh  CYIIHOCTh  OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
MIOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuil

1.5

MIPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peakLiMu
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ITo Temam: «HemeTaiuisl M UX coeAUHEHUS» U «MeTauIbl ¥ UX COEIUHEHUS))

2.1

XapakTepu3oBaTh (OMHCHIBATH) OOmMMUEe U crnenuduuecKkue XUMHUYECKUE
CBOICTBA MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi OMUCAHUE IPUMEpaMH
MOJICKYJISIPHBIX ¥ HOHHBIX YPaBHEHHM COOTBETCTBYIOIIMX XHWMHUYECKHX
peakuun

2.2

COCTaBJIATH YpaBHCHUA peaKHHﬁ, MOATBCPKAAIOIIUX CYHI€CTBOBAHUC
TeHETHYECKOM CBS3U MCXKAY BCIICCTBAMM PA3JIUMYHBIX KJIACCOB

23

MMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHMU,
BO3MOXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIOBHAX

24

CJIEZIOBATh TMpPaBHJIAM TIOJH30BAHUS XMMHUYECKOH MOCYAOH M 1a00paTOpHBIM
o0opysoBaHMEM, a TaKKe IMpaBWwIaM oOOpalleHHs C BElIeCTBAMU B
COOTBCTCTBUH C MHCTPYKUHUAMU 11O BBIITOJHCHHIO J'Ia60paT0pHBIX XUMHNYCCKUX
OIBITOB IO TIOJIYYSHHUIO W COOMPAHUIO Ia3000pa3HBIX BEUIECTB (aMMHAKa U
YTJIEKUCIIOro ras3a)

2.5

MPOBOAUTH PEAKIIMHU, MOATBEPKAAOIINE KAYECTBEHHBIM COCTAB Pa3IUYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUI-, OPOMU, KO, KapOOHaT,
dochar, cumukar, cynbhar, THIPOKCHIUOHBI, KATHOHBI aMMOHHS, HWOHBI
W3yYEHHBIX  META/UIOB,  NPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHUYECKUX BELIECTB

[To Teme: «XuUMHSI M OKpY>Karolas Cpeia»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMuueckux mnonsatui: [IJIK BemecTsa;
KOppO3Hs METAJUIOB

3.2

IPUMEHSTh OCHOBHBIE OIEpAallMM MBICIUTENIbHON JEsTeNbHOCTH — aHalu3 M
CHHTE3, CpaBHEHHE, 000O0IIeHHE, CHCTEMaTHU3allUIO, BBIIBICHUE MPUYHMHHO-
CJIEJICTBEHHBIX CBSI3€d — JUIsl M3Y4YEHHs] CBOWCTB BEIIECTB U XMMHYECKUX
peaKIMii; eCTeCTBEHHOHAYYHbIE METO/Ibl IO3HAHUS — HAOII0IeHUE, U3MEPEHUE,
MOJIETIMPOBAaHUE, SKCIIEPUMEHT (PEaJIbHbIA U MBICICHHBIN)

INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KJIACC
Kon ITpoBepsieMblii 3JIEMEHT COJePKAHUS

1 [TepBoHaYaIbHBIC XUMUYECKUE TTOHSITHS

11 [Ipenmer xumuu. Ponp XMMHM B KM3HM 4eloBeKa. XMMHUSA B CHUCTEME Hayk. Tema u

' BenecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB

12 [lonstne o MeTO,E[aX Mmo3HaHug B XuMuH. Ywuctele BemectBa M cMecH. CriocoObl
pa3feseHusi cMecen

13 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 31eMEHThl. CHUMBOJIBI XUMUYECKUX JIIEMEHTOB.
[TpocTeie U ca0KHbIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE
Xumuueckass (opmyna. BalleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB. 3aKOH

1.4 IMOCTOSHCTBA cocTaBa BemecTB. OTHOcHUTEeNbHAs aToMHas Macca. OTHOCHTEIbHAS
MOJIEKYJIApHAas Macca. MaccoBas 107151 XUMHUYECKOTO JIEMEHTA B COEIMHEHUH
KommuectBo BemecrBa. Moiib. MossipHast macca. B3anmocBsA3b KOJIMYECTBA, MacChl U

1.5 yyclia CTPYKTYPHBIX €IMHUI[ BemiecTBa. Pacuérel mo QopmyiaaM XHUMHYECKUX
COCIUHCHHI
dusnyeckue U XUMHUYECKUE SIBICHMS. XUMHUYECKass peakuus U €€ NpU3HaKu. 3aKOH

1.6 COXpaHEHHUsI MacChl BEIIECTB. XUMHUYECKUE ypaBHeHHS. Knaccuduraius XUMHUYECKUX

peakiuii (CoeMHEHUS, Pa3I0KEHHUS, 3aMCIICHMS, OOMEHA)
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1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0H, C MpaBUiIaMHu paboThI
B J1abopaTtopuu U npuémMaMu oOpalieHus ¢ J1abopaTopHbIM 000pPYI0BAHNEM, U3YUECHUE U
onucaHue (U3NYECKUX CBOHCTB 00pa3IOB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHHE
¢u3nyeckux (MIaBlIeHUE BOCKaA, TassHUE JIbJla, PACTUPAHUE caxapa B CTyIKE, KUIICHUE U
KOHJEHCAllUd BOJAbI) M XUMHUYECKMX (TOpEHUE CBEUYHM, IPOKAJIMBAHUE MEIHOMN
IIPOBOJIOKH, B3aUMOJEHUCTBUE MeJla ¢ KHCIOTOW) sBICHMH, HAOIIOACHUE U OMNMCaHUE
IIPU3HAKOB IPOTEKAHUS XMMHUYECKUX peaklui (pas3jloKeHHE caxapa, B3auMOJIECHCTBUE
CEepHOM KHCIOTBI C XJopuaoMm Oapus, pasznoxkenue ruapokcuga wmeau(ll) mnpu
HarpeBaHuu, B3auMOJIEHCTBHUE Xkeie3a ¢ pacTBopoM conu Meau(1l), uzydyenne cnoco0oB
pasgeneHus cMeced (C  NOMOINBIO MarHura, (WIbTPOBaHHE, BbINAPHBAHMUE,
IUCTUIUISIMS, XpoMaTorpadusi), IpOBEACHUE OYUCTKU MOBAPEHHOW COJH, HAOIIO/IeHUEe
U ONMCAHUE PEe3yJbTaTOB NMPOBEJECHUS OIbITA, UIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS
MacChl, CO3/IaHMe MO/IEeil MOJIEKYJI (IIapOCTEPKHEBDIX )

Baxuerme npeicTaBuTesd HEOPraHMYECKUX BELECTB

2.1

Bozngyx — cmechk razos. CocraB Bo3ayxa. Kucinopon — 37J€MEHT U IPOCTOE BELIECTBO.
Haxoxnenue kucimopona B npupoje, pu3NYecKue U XUMHUYECKUE CBOMCTBA (peakiuu
ropenusi). Oxcunpl. Ilpumenenue kucimopoga. CrocoObl MOTy4YeHHS KHUCIOPOJA B
nabopaTopud M INpoMblluleHHOCTH. KpyroBopor kucnoposa B mnpupone. O30H —
AJUIOTPONHAs MOJU(PHUKAIMS KUCIOPOAA

2.2

TernnoBoil >pdexT XUMUUecKoil peakuuu, TEePMOXMMHUYECKHE YPAaBHEHHUS, 3K30- H
SHAOTEpPMUYECKUE peakuu. TOIIMBO: Yyroib U MeTaH. 3arps3HeHHUEe BO3/1yXa, YCUIICHUE
ApPHUKOBOIO 3P deKTa, pa3pylIeHHe 030HOBOT'O CJIOsI

2.3

Bonopon — anemeHT u npoctoe BemecTBo. HaxokaeHne Boiopoia B mpupoe, (hu3ndecKue
1 XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ojTyueHus. KucinoTel u conu

24

Mounsipablii 00BEM ra3oB. Pacu€Thl M0 XMMUYECKUM YPaBHEHUSM

2.5

®usnueckue cBoycTBa BoAbl. Boma kak pactBoputens. PactBopsl. HacwleHHble u
HEHACBIIICHHbIE PACTBOPBI. PacTBOpUMOCTH BeliecTB B BoAe. MaccoBas 0J1s1 BELIECTBA
B pacTBOpe. XMMHUUYECKHE CBOMCTBa BOJIbl. OcHOBaHMs. Poib pacTBOpoB B MpHUpOJE U B
YKW3HU 4YesioBeka. KpyroBopoT BojAbI B MpUpOJIE. 3arpsi3sHEHUE NPUPOAHBIX BoA. OxpaHa
Y OYMCTKA IPUPOJHBIX BOJ

2.6

Knaccudukanus nHeopranmueckux coeauHeHuil. Oxcuasl. Knaccupukanus OKCHIIOB:
cojeoOpasyromue (OCHOBHBbIEC, KHUCIOTHBIE, aM(OTEpHbIE) U HecoIeo0pasyrolue.
Howmenknarypa okcunoB. dusnyeckre U XUMHUYECKUE CBOMcTBa OkcuzioB. [lomyudenue
OKCH OB

2.7

OcHoBanms. Kiaccupukanus OCHOBaHMIN: MIENIOYM W HEPACTBOPHMBIE OCHOBAHWUSI.
Homenkmarypa ocHoBaHuii. @Pu3nyecKMe M XHUMHUYECKHE CBOMCTBA OCHOBAHUM.
[TonydyeHue OCHOBaHMI

2.8

Kucnotsl. Knaccuduxanus kucinor. Homenknatypa kuciot. @uznyeckue 1 XUMUYECKUE
cBoricTBa Kuciot. Psa aktuBHoctu MetasuioB H.H. bekerosa. [losyyenue Kuciaot

2.9

Conu. Homenknatypa cosneid. @u3ndyeckue U XUMUYECKHE CBOMCTBa cojied. [lonyuenue
coJIeH

2.10

I'eneTnyeckas CBA3b MCXAY KJIaCCaMH HCOPIraHUYCCKUX COGIII/IHGHI/Iﬁ

2.11

XUMHUYECKUH DKCTIEPUMEHT: KaueCTBEHHOE OMpeeNieHue COACpKAHMs KHCIOopoaa B
BO3/yXe, MOJydyeHHe, coOMpaHue, paclo3HaBaHHE M HM3yYCHHE CBOICTB KHCIOpOJA,
HaAOIIO/IEHUE B3aMMOJCHCTBHSI BEIIECTB C KUCIOPOJIOM M YCJIOBHUS BO3SHHUKHOBEHHS U
MIPEeKpaIeHus TopeHus (TIoXkapa), 03HaKOMJICHHE ¢ 00pa3IiaMi OKCHJIOB M OIMCAaHUE UX
CBOMCTB, TONMy4YeHHUE, coOWMpaHHe, paclo3HABaHWE M WU3YyYECHHE CBOWCTB BOAOpPOAA
(ropenmue), B3aumoaecTBue Boaopoaa ¢ okcuaoM meau(ll) (Bo3sMokHO MCTIOIb30BaHUE
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BHUJICOMATEPHAIIOB), HAONOJIEHUE OO0pa3loB BEHIECTB KOJUYECTBOM |  MOIb,
UCCIeIOBaHNE OCOOEHHOCTEH pPacTBOPEHHUS BEIIECTB C Pa3IMYHONW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENECIEHHOW MacCOBOM JI0JI€ PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTalylaMH (HATpHUEM U KajblueM) (BO3MOXKHO
HCIIOJIb30BaHUE BHUAEOMATEPUAJIOB), OIPENEICHUE PACTBOPOB KHUCIOT M IIENOYEH C
MOMOUIbI0 MHAMKATOPOB, HCCIEIOBAaHUE OOPa3lOB HEOPraHUYECKHMX  BEIIECTB
pa3NUYHBIX KJIAcCOB, HAOJIOJAEHWE W3MEHEHHsSI OKPAaCKd HHIUKATOPOB B PacTBOPAx
KHCJIOT W IIEeJoue, udyuyeHue B3aumojerncTus okcuaa meau(Il) ¢ pactBopom cepHoi
KHCJIOTHI, KUCIIOT C METAJUIaMH, PEaKLIUi HEUTpaJu3aluy, TOITy4eHHE HEPAaCTBOPUMBIX
OCHOBaHUH, BBITECHEHHWE OJHOTO MeTajjla JPYyrMM M3 pacTBopa COJH, pELICHHE
OKCHEPUMEHTANBHBIX 3a7ady 1o TeMe «BaxHeimme Kiacchl HEOPraHWYECKUX
COCTUHEHUI

[Tepuonuueckuii 3akoH u [lepuoanueckasi cuctrema XuMu4eckux snemeHTon .M.
MenaeneeBa. CtpoeHue aToMOB. XUMHUUYECKas CBA3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIINU

3.1

[lepBrie TOMBITKM KiIaccH(UKALMM XUMHUYECKUX 3JeMeHTOB. l[loHsATue o rpymnmax
CXOAHBIX 2JIEMEHTOB (LIEJIOYHBIE U IIEJI0YHO3EMENIBHBIE METAIUIbI, TaJIOTE€HbI, UHEPTHBIE
raspl). JJI€MEHTbI, KOTOpble 00pa3ytoT aM(pOTEpHbIE OKCUABI U TUAPOKCUIbI

3.2

Ilepnonnueckuit 3akoH. Ilepmoanueckas cuctema XUMHYECKMX 3ieMeHToB J[.U.
MenneneeBa. Koporkonepuoanas u piauHHOmepuoaHas ¢opwmbl Ilepuonuydeckoit
cucteMbl xumudeckux ieMeHToB .M. Menneneesa. [lepnoas! u rpynmnsl. Pusndeckuit
CMBICJI IOPSIAKOBOIO HOMEpA, HOMEPOB NEPHOA U IPYIIIBI DJIEMEHTA
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Crpoenne aromoB. CoctaB aroMHbIX saep. WM3otombl. OnekTpoHbl. CTpoeHHE
ANEKTPOHHBIX 000JI0YEK aTOMOB IepBbIX 20 XMMHUECKUX 31eMeHTOB llepnoanueckoit
cucrembl J[.MI. MeHnneneeBa. XapakTepuCTUKa XMMHYECKOTO »DJIEMEHTa IO €ro
nosjoxxeHuro B [lepuoamueckoii cucreme /.M. Menaeneena

3.4

3aKOHOMEPHOCTU U3MEHEHHUS pajuyca aTOMOB XUMHUYECKHUX JIEMEHTOB, METANIMYECKUX
U HEMETaJUIMYECKUX CBOICTB IO rpynmnam u mnepuojaaM. 3HaueHue llepuoanueckoro
3akoHa U [leproguyeckoil cucTeMbl XMMUYECKHX 3JIEMEHTOB /Il Pa3BUTUS HAYKU U
npakTuku. J[.M. MengeneeB — yu€HbIi ¥ rpaKJaHUH

3.5

Xumuyeckass  cBs3b.  KoBanmenTHas ~ (mojsipHass W HEMOJISIpHAsi)  CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHAas CBSA3b

3.6

Cremnenb OKHMCJICHUA. OKHCIUTEITFHOBOCCTAHOBUTEIBHBIC pCaKknuu. Hpoueccm
OKHCJICHMS U BOCCTaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUI SKCHEPUMEHT: U3ydeHHe oOpa3loB BEIIECTB META/NIOB M HEMETaJlIOB,
B3aMMOJICIICTBIE TUIPOKCHIA LIMHKA C PAacTBOPAMU KHUCIOT U WIENIOYel, MPOBEICHUE
OTBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUI
(ropeHue, peakluy pa3noKeHHsI, COeTMHEHUS)

9 KJIACC

Kon

HpOBepﬂeMbIﬁ JIEMECHT COACPKAaHUSA

1

BemectBo u xummnueckas peakuus. [lopropenue

1.1

Ilepnonnueckuit 3akoH. Ilepuonmueckas cucrema XuMHUeckux diemeHToB J[.H.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWCTB XUMHUYECKUX
AJIEMEHTOB IEPBBIX TPEX MEPUOIOB, KaJIN, KAIbLM U UX COEAMHEHUN B COOTBETCTBUU C
MIOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpPOEHHUEM UX aTOMOB

1.2

Crpoenue BeniecTBa: BHIbl XUMHUYECKOM CBSA3M. THIIBI KPUCTANIMYECKHUX PEIIETOK,
3aBHCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKM U BUJA XUMHYECKOU
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cBs3u. Knaccudukanuss 1 HOMEHKIIATypa HEOPTraHWYECKHX BEHIECTB (MEXIyHApOaHas U
TpUBHAJIbHAsA). XUMHUYECKUE CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kilaccam
HEOPraHWYECKUX COCAMHEHUM, TEHETUYECKAsl CBSI3b HEOPIAHUMYECKUX BEILECTB

1.3

Knaccudukanus XUMHYECKUX PEAKIMH M0 Pa3IMYHbIM MpHU3HAKaM (TI0 YUCIIY ¥ COCTaBy
YYaCTBYIOIIUX B PEAKIMM BEIIECTB, IO TEIUIOBOMY 3(PdEKTy, 0 MU3MEHEHHUIO CTETCHEH
OKHCJICHUS XUMUYECKHX JJIEMEHTOB, IO 00OpAaTUMOCTH, TI0 YYACTHIO KaTalu3aropa). DK30-
U DHAOTEPMHYECKHE PEAKIMU, TEPMOXHUMHUYECKHE ypaBHEHHsS. [loHsATHE O CKOpOCTH
XUMHUYECKOU peakiuu

1.4

[Tousatue 0060 O6paTI/IMBIX n HeO6paTI/IMLIX XUMHYCCKUX pPCaAKIUAX. Ilonsatue o
TOMOT'CHHBIX U IT'€TCPOrCHHBIX PCAKIUAX. IlonsTHE 0 XUMHYECKOM PaBHOBCCHHU. q)aKTOpI)I,
BJIMAIOOIMC HA CKOPOCTb XHUMHYECKOMN pPC€aKIu U NOJOKCHUEC XUMHWYCCKOI'O PaBHOBCCHUA

1.5

OKHUCTUTENbHO-BOCCTAHOBUTENFHBIE PEAKIUU, DIEKTPOHHBIM OajaHC OKHCIUTEIbHO-
BOCCTAaHOBUTEIBHOU pEaKIUH. CocraBnenue YpaBHEHUU OKHCIIUTEIBHO-
BOCCTAaHOBUTENIBHBIX PEAKIIUH C HCIIOJIb30BAHUEM METO/1a DJIEKTPOHHOTO OamaHca

1.6

Teopust AIEKTPONIUTUYECKON AUCCOIMAIMH. DIEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
AHUOHBI. MeXaHU3M JTUCCOIMAIIMU BEIIECTB C PA3IUYHBIMU BUIAMU XUMUYECKOW CBSI3H.
Crenenp auccouuanui. CuibHbIE U Clla0ble 3IEKTPONUTHI. Peakium MOHHOTO oOMeHa.
YcnoBus TPOTEKAaHUS PEAKIMH MOHHOTO OOMEHA, IMOJHBIE W COKPAIIEHHBIC WOHHBIC
ypaBHeHUs peakuuii. CBONCTBa KUCIOT, OCHOBAaHUI M COJIei B CBETE MpeAcTaBlIeHUI 00
ANEKTPOJIUTHYECKON nucconmanuu. KadecTBeHHble peakuuu Ha HOHBL [loHsite O
TUAPOJIU3E colieit

1.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMU KPHCTALUTMYECKUX PEIETOK
HEOPraHMYECKUX BEIIECTB — METAIJIOB M HEMETAUIOB (rpaduTa M anmasa), CIOKHBIX
BEIICCTB (XJIOpU/Ia HATPHs); UCCIICTOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUECKOW PEaKIIHU
OT BO3JCHCTBHUS Pa3TUYHBIX (DaKTOPOB; MCCICIOBAHKE AJICKTPOIPOBOJIHOCTH PACTBOPOB
BEIIECTB, MpoIecca TUCCOIUAIIMN KUCIIOT, MEIoUei U cosiel (BO3MOXKHO HCITOJIb30BaHHE
BUJICOMATEpPHUAIIOB); IPOBEIEHUE OIBITOB, WIIIOCTPUPYIOIIUX IMPU3HAKK IPOTEKAHUS
peaknuii HoHHOro oOMeHa (oOpa3oBaHME OcCajika, BBIJCIICHHUE Ta3a, 00pa3oBaHHUE BOJIbI);
OIBITOB, HWJUIIOCTPUPYIOIIHUX MPUMCPBI OKUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/IfI
(ropeHHe, peakiuy pa3iokKeHUs, COSIMHEHHNS); PACIIO3HABAHNE HEOPTAaHMYECKUX BEIICCTB
C IOMOIIIBKO KAYCCTBCHHBIX peaKLII/Iﬁ Ha MOHBI; PCHICHHUC OKCIICPUMCHTAJIbHBIX 3aJa4

HemeTamnsl u ux COCIUHCHMUA

2.1

OO0mas xapakTepucThka rajaoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIC
crenenu okucieHus. CTpoeHne u GU3NIECKUe CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOTCHOB.
XUMHUECKUE CBOMCTBA HA MPUMeEpPE XJIopa (B3aUMOJEHCTBUE C METAJIIIaMU, HEMETaJIaMH,
nienoyamu). Xnoposogopod. ConsiHas KHCIOTa, XUMHUYECKHE CBOMCTBa, MOJIy4YEHHE,
npuMeHeHue. JleiicTBue xjiopa ¥ XJIOpPOBOJOPOJA HA OpPraHM3M 4YesoBeka. BakHeliiue
XJIOPHUIBI U UX HAXOXKJICHHUE B IPUPOJIC

2.2

O6mas xapakrepuctuka 3jeMeHTOB VIA-rpynmel. OcCoOE€HHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHH okuciaeHus. CTpoeHue u (pu3nyeckre CBOMCTBA MPOCTHIX BEIECTB
— KHCJIOpO/Aa W cepbl. AIUIOTPONHbIE MOAM(HUKAINN KHCIOPOAA M CEpbl. XMMHUYECKHUE
cBoiicTBa cepbl. CepoBOJOPO/, CTpOEHHUE, PU3MUECKUE U XUMUYECKHe cBOMCTBA. OKCHUIbI
Cepbl KakK IPEJCTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas KHUCIIOTa, (U3HYECKUE W
XMMHUYECKHE CBOMcTBa (00ILIMe Kak MpeACTaBUTENS Kilacca KUCIOT U creuu(pUuecKue).
XUMHYECKUE PEAKINH, JIeXKAILE B OCHOBE IIPOMBILIIEHHOTO CII0co0a MOIy4YeHUs] CEpHON
kucnoTsl. [lpumenenne. Conu cepHOM KUCIOThI, KAUECTBEHHAs PeaklMs Ha CyJb(aT-HOH.
Haxoxnenue cepbl ¥ €€ COEIMHEHNH B IPpUpOie. XUMHUECKOE 3arpsA3HEHUE OKPYIKAOIIEH
Cpelbl COeMHEHHUSIMU cepbl (KUCIOTHBIE MO, 3arpsA3HEHUE BO3AyXa U BOJOEMOB),
CHOCO0bI €ro NpeA0TBpallECHUs
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OOmast xapakTepucTuka 3i1eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIIECHHSA. A30T, pacHpocTpaHEHHE B MpUpoje, pusndeckue u
XUMHUYecKHe cBoicTBa. KpyroBopor asora B mpupoae. AMMHAK, €ro (u3ndecKue H
XMMHUYECKHE CBOWCTBA, MONydeHHe W mnpuMeHeHue. Conm aMMoOHUS, WX (usndeckue u
XMMHUYECKHE CBOWCTBa, NpuMeHeHue. KayecTBeHHass peakmus Ha HMOHBI aMMOHHSL.
A3oTHas kucioTa, €€ mosydyeHue, (pU3NYecCKHe W XUMHYECKHE CBOMcTBa (00IIMe Kak
NpeCTaBUTENsl Kjacca KUCIOT U cnenuduyeckue). Vcrnonp3oBaHHe HUTPATOB U COJEH
aMMOHHS B Ka4e€CTBE MUHEPAJBHBIX YA00peHN. XUMHYECKOE 3arps3HEHHE OKpYKaromen
Cpelbl COEAMHEHHMSIMH a30Ta (KUCIOTHBIE MHOXKIM, 3arpsS3HEHHE BO3/1yXa, IOYBBI U
BOJI0EMOB)

24

®docdop, ammorponHsie Moaudukanuu pochopa, puznyeckne U XUMUYECKHE CBOWCTBA.
Oxcun docdopa(V) u dochopHas kucnora, (GuU3MUECKHMe W XUMUYECKUE CBOICTBA,
nosrydenue. Mcnonb3oBanue ¢hochaToB B KaUeCTBE MUHEPAIBHBIX Y100peHUH

2.5

O6mas xapakrepuctuka 3jemMeHTOB [VA-rpynmel. OcoOeHHOCTH CTpOEHHSI aTOMOB,
XapakTepHble  CTENEHM  OKHCICHHMA.  YTJepoJ,  aUIOTPONHble  MOAM(DUKALUY,
pacmpocTpaHeHue B Hpupone, (PHU3MUECKHMEe U XUMHYECKHe CBoilcTBa. AjacopOuus.
Kpyrosopot yrnepona B mpupone. OKcuabl yriepoaa, ux (U3MUecKue U XUMUYECKHE
CBOICTBa, IEHCTBUE HA KUBBIE OPraHU3MBbI, MOJYyYEHUE U MPUMEHEHUE. JKOJIOTrHYECKHe
npoOiembl, CBsA3aHHBIE ¢ okcuaoMm yriaepona(lV); rumoresa rino6anbHOTO MOTEMJICHUS
KJIMMaTa; TapHUKOBBIM 3(@eKxT. YrompHas KuCIOTa U €€ coiM, uX (PU3NUECKHE U
XMMHUYECKHE CBOMCTBA, MOIy4YeHUE U MpuMeHeHne. KauecTBeHHas peakius Ha KapOOHaT-
noHbl. Mcnonb3oBaHnue kapOOHATOB B OBITY, MEIULIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35UCTBE

2.6

[TepBoHayanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHUAX yriepoia
(MeTaH, 3TaH, TWICH, allETWICH, 3TaHOJ, TJIMLIEPUH, YKCycHas kuciota). Ux coctaB u
xuMu4eckoe crpoeHue. [loHATHe 0 OMOJOTHYECKH BaXKHBIX BEIIECTBAX: JKHUpax, OClKax,
YIJIEBOJAX — U UX POJIM B JKU3HHU 4eJOBeKa. MaTepualibHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKHX COCAMHCHUI

2.7

Kpemuuii, ero Qusnueckue M XUMHUECKHUE CBOWCTBA, IOJIyY€HHE M IPUMEHEHHE.
Coenunenus kpemMHus B npupojge. OOmme npencraBieHust o6 oxcune kpemausa(IV) u
KpeMHHUeBOM  kuciore. CHIMKaThl, HUX HCHOJIb30BaHME B  OBbITY, MEIUIMHE,
IIPOMBIIIIEHHOCTH. BakHelne cTpouTenbHble MaTepUabl: KEpaMUKa, CTEKIIO, LIEMEHT,
O6eroH, kene300eToH. IIpoOmembl  0e30MaCHOrO  HCHOJIB30BAHUS  CTPOMTEIBHBIX
MaTepUaJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMHUECKUH SKCIIEPUMEHT: H3y4YeHHE 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, CBOMCTB
COJISTHOM KHCJIOTHI; IPOBEJCHHE KaUyeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOII0eHIE
MPU3HAKOB UX MPOTEKAHHUS;, OMBITHI, OTpaKatomue GU3NIECKUe U XUMUUYECKHUE CBOMCTBA
TQJIOT€HOB M MX COEAUMHEHMH (BO3MOXHO HCIOJb30BaHUE BUIECOMATEPHAIIOB);
O3HAKOMJICHHE ¢ 00pa3laMu XJIOPUIOB (TaJIOT€HUI0B); O3HAKOMIIEHHE C 00pa3laMH Cephl
u e€ coeaWHEHUSIMH (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HAOJIOCHNE
npoliecca OOyrJUBaHHs caxapa MoJ JEeHCTBHEM KOHLIEHTPUPOBAHHON CEpPHOM KHCIOTHI;
W3y4eHHE XUMHUYECKHX CBOWCTB pa30aBIEHHONW CEpPHOM KHCIOTBHI, TPOBEICHUE
KaueCTBEHHOW peaklMu Ha Cylb(arT-uoH U HAONIOJCHHE TMpHU3HAKAa €€ MPOTCKAHWS,
O3HaKOMJICHHE C (U3UYECKUMH CBOMCTBaMHM a30Ta, (ochopa W HX COCTUHEHUU
(BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEPHUAIOB), OOpa3laMu a30THBIX M (ochOopHBIX
yno0peHuit; moiaydeHue, coOuMpaHHe, paclio3HAaBaHWE M H3Y4YEHHE CBOICTB aMMMHaKa;
MPOBEJICHNE KAaYeCTBCHHBIX peakluid Ha WOH aMMoHUsA U (ocharT-MOH U H3yUYCHHE
MIPU3HAKOB WX MPOTEKAHMS, B3aUMOJICHCTBUE KOHLUEHTPHUPOBAHHON a30THOM KHCIIOTHI C
MeIbl0  (BO3MOXHO  KCIIOJIb30BAaHHE  BHUJEOMATEpHANIOB);  W3yYeHHE  Mojelel
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KPUCTAUTMYECKUX PEMETOK anMmasa, rpaduta, QyjuiepeHa; 03HaKOMIIEHHE C MPOLECCOM
aJcopOIMKU  PAaCTBOPEHHBIX  BEIISCTB AKTUBUPOBAHHBIM YINIEM W YCTPOWCTBOM
NPOTHBOTa3a; NOJy4YeHUEe, COOMpaHue, Paclo3HABAHUE U U3YyYCHHE CBOMCTB YIIEKHCIOTO
ra3a; MpoBEJCHHE Ka4eCTBEHHBIX PEaKIMii Ha KapOOHAT- U CHJIMKAT-UOHBI M U3yYCHHUE
NPU3HAKOB ~ MX  MNPOTEKaHWs;  O3HAKOMJICHME C  NPOAYKIHEH  CHIMKATHOU
NPOMBIIIICHHOCTH; PEIICHHE OKCIEPUMEHTAIBHBIX 3a7ad 1o Teme «BaxHelme
HEMETAJIIbl U MX COSIMHEHHSD)

MeTtaminl 1 ux COCIMHCHUA

3.1

OO0mass XapakTepUCTHKa XWMHUYECKUX DJJIEMEHTOB — META/NIOB HAa OCHOBAHMHU UX
nonoxkeHuss B Ilepuonnueckoi cucreme xumuyeckux sinemeHToB [[.M. MennpeneeBa u
ctpoeHust aroMoB. CTpoeHue MeTaluioB. MeTamnuyeckas CBSI3b U METaUIMYecKas
KpUCTAJUTHUECKasl peméTKa. DIEKTPOXUMUYECKHUH Pl HATPSKEHUH METaJJIOB

3.2

®dusnueckue U XMMHUYECKHE CBOMCTBA MeTa/IoB. OO0IIME CrIocOObI MOTYyUYeHUsS] METaJIOB.
[ToHsiTHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uH. CIuiaBbl
(cTanb, YyryH, JIOPAJIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH
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[I{erounble MeTAUIBL: MOJOKEHHE B llepuonnueckoll cucreMe XMMHYECKUX JJIEMEHTOB
JA.1. Menneneesa; CTpoeHHE HMX aTOMOB; HaxoKiaeHue B mpupone. Pusndeckue U
XUMHUUYECKHE CBOMCTBA (Ha mpumMepe HaTpus U Kayius). OKCUAbl U TUAPOKCUABI HATPUS U
kanus. [I[puMeHenne menoYHbIX METAIOB U UX COCAUHEHUN
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[[lenoyHo3emMenbHbIE METAUIBl MarHuid M KajublUi: nojoxeHue B Ilepuoanueckoi
cucTemMe XuMHu4deckux 3ieMeHToB .M. MeHneneeBa; CTpoeHHE UX aTOMOB; HAXOXK/JCHHUE B
npupoae. Pu3MYecKMe M XUMHUUYECKHME CBOMCTBA MarHusi M Kaiblud. BakhHeimue
COCIIMHEHUS Kalblus (OKCUI, TUAPOKCHI, coiin). JKECTKOCTH BOJBI U CIOCOOBI €€
YCTpaHECHUS

3.5

Amomunuii: nonoxkenue B Ilepuomuueckod cucteMe Xumudeckux sieMeHtoB .M.
MenzeneeBa; CTpOEHHE aroma; HaxXOkJIeHHe B mpupoje. DPU3MUecKkue U XUMHUYECKHE
CBOCTBA amrOMUHMSL. AMDOTEpHBIC CBOMCTBA OKCHJIA M THAPOKCH 1A ATFOMUHHUS

3.6

Kenezo: mnomoxenue B llepmoamveckoid cucreme XuMHYeCKuUX diaemeHToB J[.U.
MenieneeBa; CTpOGHUE aToMa; HaxoXJeHHe B mpupoje. PU3HUEcCKue M XUMHYECKHE
cBoiicTBa »xene3a. Okcuppl, ruapokcuabl U conu sxenesa(ll) m xenesa(Ill), ux cocras,
CBOWCTBA U MOJyYCHHE

3.7

XVUMUYECKUN HKCIIEPUMEHT: O3HAKOMIIEHHE C 00pasllaMd METajulOB M CIUIAaBOB, HUX
(U3HYECKUMHU CBOWCTBAMH; H3yYEHUE PE3yJIbTAaTOB KOPPO3WU METaUIOB (BO3MOXKHO
HCIIONIb30BaHUE BUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U
HATpUs C BOAOHM (BO3MOXKHO HCIIOJIb30BAaHNWE BHUACOMATEPHAJIOB); UCCIIEIOBAaHUE CBOWCTB
KECTKON BOJIBI; TMpoIlecca TOPEHHsS JKejie3a B KUCIOopone (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAUYECTBEHHBIX pEaKIUii Ha WOHBI (MarHwsl,
Kanplmsi, amoMmuHMS, nuHKa, skeneza(ll) m xenesa(Ill), memu(Il); HaOmromenue wu
ONHMCAHUE TMPOIIECCOB OKPAIIMBAHUS TUIAMEHU HWOHAMH HATpHUsS, Kallusid W KaJIbIHS
(BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUANIOB); HCCIICAOBaHUE aM(pOTEPHBIX CBOWCTB
THIPOKCHUIA ATFOMHUHUS U THIPOKCH[A IIMHKA; PEIICHUE dKCIEPUMEHTAIBHBIX 33]1a4 10
TeMe «BakHeHIIMe MeTaluTbl U KX COSJIMHEHHSD

XUMHUS U OKpY’Karolas cpena

4.1

HoBble Marepuansl u TexHoOJoOruu. BemiectBa M Marepuaibl B MOBCEIHEBHOM KHU3HU
yesoBeka. XUMHUSL M 3/10poBbe. be3zomacHoe HCIONIb30BaHUE BELIECTB U XUMUUYECKHX
peaxiuii B ObITy. [lepBasi momMolIs Ipyu XUMHUYECKHUX 0XKOTaX U OTPaBJICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. XHMMHUYECKOE 3arps3HEHUE OKPY>KaloIIeH Cpelibl
I[IJIK. Ponp XuMUM B pEIICHUH DJKOJOTHYECKUX MpodOsieM. [IpupojHble HCTOYHHKHU
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yTIEBOAOPOAOB (YroJib, IPUPOAHBINA Ta3, HEPTH), MPOIYKTHl HX MEPepabOTKH, UX POJb B
OBITY ¥ IPOMBILIIEHHOCTH

4.3

XUMUYECKUH HKCIIEPUMEHT: U3yueHHe 00pa3I[0B MaTepuaoB (CTEKJIO, CIIaBbl METAIIIOB,
MOJIMMEPHBIE MaTEPHAJIbI)
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ITPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJBHOM MPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBAHUS K MPEAMETHBIM pe3yJbTaTaM 0a30BOro ypOBHS
NMPoBePSIEMOro O0CBOEHHUS OCHOBHOII 00pa30BaTe/ILHOI NPOrpaMMbl OCHOBHOTI'0 00111er0
TpeOOBaAHUS oOpa3oBanus Ha ocHoBe PI'OC

1

[Ipencrasienue:

1.1

O TNO3HABAaEMOCTHU SIBJICHUN NPUPOJIbI, TOHUMaHUE OOBEKTHUBHOW 3HAYMMOCTHU
OCHOB XHMHYECKOH HAyKH KakK o00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
KOMIIOHEHTa OOIIe KyJIbTYpbl M NPAKTUYECKOM JIEeSATENIbHOCTH 4YellOBEeKa B
YCIIOBUSIX COBPEMEHHOTO OOIIECTBAa; MOHUMAHUE MECTa XUMHH CpPeAH JIPYTHX
€CTECTBEHHBIX HAYK

1.2

O HAY4YHbIX MCTOJAaX IIO0O3HAHHA, B TOM YHCJIC OKCICPUMCHTAJIBbHBIX U
TCOPCTUYUCCKUX MCTOAAX MCCICAOBAaHUA BCHICCTB W H3YUCHUA XHUMHYCCKUX
peaKuHﬁ; YMCHHUEC HCIIOJIB30BATh MOJACIIN IJIA 00BACHEHUS CTPOCHUA aTOMOB U
MOJICKYJI

1.3

0 cdepax mnpohecCHOHATLHON ICSITEIbHOCTH, CBS3aHHBIX C XUMHEH W
COBPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMHU Ha OOCTHIKCHUAX XUMHUYECKOU
HAYKH, YTO MO3BOJHUT O0YYAIOIINMCS PacCMaTpUBaTh XMMHUIO Kak cepy cBoei
Oynymieil mpoQecCHOHATBHOM NEsATeIBHOCTH M CeNaTh OCO3HAHHBIA BBIOOD
XHUMHUHM KakK MpOQHIBHOTO MpeAMeTa MpU TMEepPexoie Ha YPOBEHb CPEIHETO
o0rmiero o0pa3oBaHus

BianeHne cucteMoil XMMHYECKMX 3HAHMM W YMEHHE IPUMEHATH CUCTEMY
XMMHMYECKHUX 3HAHUI, KOTOpask BKJIIOYAET:

2.1

BaXHEWIINE XUMHUYECKHE TMOHATUS: XHUMHUYECKHH DSJIEMEHT, aToM, MOJeKyJa,
BELIECTBO, ITPOCTOE U CIIOXKHOE BEIIECTBO, OJHOPOJHAS. U HEOJHOPOAHAS CMECH,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJISIpHAsi MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHast Macca, MOJISIpHBIN 00BEM, OKCHT, KMCIIOTa, OCHOBAHUE, COMb (CPEeIHsIs),
XUMHUYECKasl peaklysi, PeaKklUHd COENWHEHMS, PEaKIMHM Pa3IOKEHHS, PEeaKIHH
3aMEIeHMs, peakuuu oOMeHa, TeroBoM dS(dekr peakiuu, -5K30- U
SHIOTEPMHUYECKUE PEAKILIMU, PacTBOP, MaccoBas JA0JII XUMHUECKOTO JIEMEHTa B
COEIMHEHUH, MacCcoBasl J0JIs U MIPOLIEHTHAs! KOHILIEHTPALUs BEILIECTBA B pacTBOPE,
SAIpO aroMa, 3JEKTPOHHBIM CJIOM aTroMa, aToMHas OpOWTallb, pajnyc aToMa,
BaJICHTHOCTD, CTENIEHb OKUCJIEHUS, XUMUYECKAsl CBS3b, 3JIEKTPOOTPULATEIBHOCTD,
MOJISIpHAsE M HETOJIApHasi KOBAJICHTHAs CBsSI3b, MOHHAS CBSI3b, METAJUIMYECKas
CBSI3b, KpHUCTA/LIM4eCKas peléTka (aToMHas, HWOHHAs, MeTauIMn4ecKas,
MOJIEKYJISIpHAsi), WOH, KAaTHOH, aHUOH, OJJIEKTPOJIUT U  HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT TUCCOLMAINS, PEAKIUU HOHHOTO OOMEHA, OKHCIMTEIIBLHO-
BOCCTAHOBUTENbHbBIE PEAKIMH, OKHCIUTEIb M BOCCTAHOBUTEIb, OKUCIECHHE H
BOCCTAHOBJICHHE, OJIEKTPOJM3, XUMHYECKOE pPaBHOBECHE, OOpaTUMble U
HeoOpaTHMbIE PEaKIMU, CKOPOCTh XMMHUYECKOW peakmmu, karanmuzarop, 1K,
KOPpO3Hsl METAJLIOB, CILJIaBbI

2.2

OCHOBOIIOJIAraloiMe  3aKOHbl ~ XMMHHU:  3aKOH  COXpaHEHUsT  MaccChl,
nepuoanyeckuii 3akon J[.M. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH
ABoraapo

23

TCOpUU XHUMHUH: ATOMHO-MOJICKYJIApHASA TEOpUA, TCOpPUA BHCKTpOHHTH‘IeCKOP’I
JUCCOMaII1
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Brnanenue ocCHOBaMM XMMHMYECKON IPpaMOTHOCTH, BKJIFOYAOIIEH:

3.1

YMEHHUE MPABWIBHO HCIIOJIBb30BAaTh M3YyUEHHBIE BEIIECTBA U MaTepHaisl (B TOM
qyciie MUHEPaJIbHbIE YJOOPEHUs, METAJIbl U CIUIABBl, IPOAYKTHI NepepaboTKH
NPUPOIHBIX MCTOUYHUKOB YTIEBOAOPOAOB (YIJsl, HPUPOAHOTO Tras3a, HeQTH) B
OBITY, CEIbCKOM XO3sIMCTBE, Ha NMPOU3BOACTBE U NOHUMAaHHUE 3HAYEHUS KHUPOB,
OenKOB, YIJIEBOJOB Ui OpraHu3Ma 4YeloBeKa, yMEHHE MPOrHO3UPOBAThH
BIUSIHUE BEIIECTB M XMMHMYECKHMX IIPOLIECCOB HA OpPraHW3M 4YelOBEeKa U
OKPY’KaIOIIYIO IPUPOJHYIO Cpeny

3.2

YMEHUE WHTETPUPOBATH XUMHUYECKHE 3HAHUS CO 3HAHUAMH JAPYTUX Y4eOHBIX
MIPEAMETOB

33

HAJIMYHE OTBITa PabOTHI C PA3TUYHBIMA MCTOYHUKAMHU MH()OPMAIIUHU 110 XUMHUH
(HayyHass ¥ Hay4yHO-NIONyJsipHas JIMTEpaTypa, CJIOBapH, CIPABOYHHKH,
HMHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaIII/IIO 0 BCHICCTBAX, UX NPCBpALICHUAX
U TPAKTHYECKOM TNPUMEHEHHHM W YMEHHE HCIIONIb30BaTh €€ sl peIleHHs
y4eOHO-I103HaBaTEIbHbBIX 3a/1a4

Bnianenue ocHoBaMU MOHSATUHHOTO ammapara U CUMBOJIMYECKOTO A3bIKA XUMHUHU
Ui cocTaBieHusl (OpMyJl HEOPTaHUYECKUX BEIIECTB, YPABHEHUN XUMHUYECKHX
peakiuii; ocnoBamu xumuueckod HomeHkIatypsl (IUPAC u TpuBHaibHOMN)

YMmenue oOBSCHATH CBS3b MOJIOKEHUs dneMeHTa B [leproaudeckoil cucreme ¢
YUCJIOBBIMH XapAKTEPUCTUKAMHU CTPOECHHUS aTOMOB XHWMHYECKHX 3JIEMEHTOB
(cocTaB u 3apsa s1apa, o01ee YUCI0 AMEKTPOHOB), pacIpeieICHUEM dJIEKTPOHOB
10 SHEPreTUYECKUM YPOBHIM aTOMOB MEPBBIX TPEX NEPUOIOB, KU U KAJIbLIHUS

[IpencraBienne O MNEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XMMHYECKHUX
AJIEMEHTOB (paJuyc aTroma, 3JEKTPOOTPULATENBHOCTh), MPOCTBIX U CIIOKHBIX
BELIECTB OT MOJOXEHUs 3JeMeHToB B Ilepuomnueckoit cucreme (B MalbIX
NepUOAaX U IIaBHBIX MOATPYIIAX) U MIEKTPOHHOIO CTPOEHUS aToMa

YMmenue knaccuuIrupoBaTh:

7.1

XUMHNUYCCKHEC 3JICMCHTHI

7.2

HCOPraHUMYCCKUC BCIICCTBA

7.3

XUMHYECKUEC pCaKIINn

YMeHue onpeaensiTh:

8.1

BAJICHTHOCTD M CTCIICHDb OKHUCJICHHUA XUMUUYCCKHUX 3JICMCHTOB, 3apsiaa HOHA

8.2

BHJI XUMUYECKOM CBSA3U M TUIl KPUCTAILIMYECKON CTPYKTYPBI B COEIMHEHUAX

8.3

XapakTep Cpe/ibl B BOJHBIX PACTBOpaxX BEIIECTB (KUCIOT, OCHOBAHHI)

8.4

OKHMCJIHMTCIb 1 BOCCTAHOBUTCIIb

YMeHue xapakTepu3oBath (PU3MUECKHe U XUMUYECKHUE CBOMCTBA:

9.1

MPOCTHIX BELIECTB (KUCIOPOA, 030H, BOAOPOA, IpaduT, aamas, KpeMHUH, a3orT,
dbocdop, cepa, XJI0p, HATPUA, KaJIUil, MAarHUM, KaJblUi, ATIOMUHUH, JKEJIe30)

9.2

CIIO)KHBIX BEIIECTB, B TOM YHCIIE WX BOJTHBIX pPacTBOPOB (BO/Aa, aMMHAaK,
XJIOPOBOJIOPOJ, CEPOBOAOPO/I, OKCUABI U THAPOKCUAbl MeTaiuioB [-IIA rpymm,
amomunust, meau (II), nunka, xenesa (II u III), okcuner yraepoga (II u IV),
kpemuus (IV), azota u dpocdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30TucTas, a30THas, hochopHasi, yrojibHasi, KPDeMHHEBAsE KUCJIOTA U UX COJIH)

9.3

IMPOTrHO3UPOBATH U XAPAKTCPU30BATH CBOMCTBA B€IICCTB B 3aBUCUMOCTH OT HUX
COCTaBa M CTpPOCHMA, IPHUMCHCHUC BCIICCTB B 3dBUCHUMOCTH OT HX CBOI>'ICTB,
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BO3MOXHOCTb NPOTCKAHHA XUMHUYCCKHUX HpeBpameHm”I B Pa3JIMYHBIX YCJIOBHUAX

YMEHHE COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHMS DPEAKLM, B TOM

10
qHclIe:
10.1 peakiuii HFOHHOro OOMeHa
10.2 OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHI
103 WUTIOCTPUPYIOIIUX ~XMMHYECKHE CBOMCTBA W3YUYEHHBIX KJIAcCOB (TPYIII)
HEOPraHMYECKUX BEILECTB
10.4 MOITBEPKIAIOIIUX TEHETUYECKYIO B3aMMOCBSA3h MKy HUMHU
11 YMeHue BBIYUCIATH (IPOBOIUTH PACUEThI):
1.1 OTHOCHUTENbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO 0O
XUMHUYECKOT'0 JIEMEHTa B COCIMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00beM Ia30B
11.4 [0 YpPaBHEHMSIM XUMHYECKHX DPEaKIHi U HAXOAUTh KOJUYECTBO BEIIECTBA,
00BEM B MacCy peareHTOB WM IPOAYKTOB PEAKITHH
12 Brnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJaMH HAy4YHOTO TO3HaHUS (HAOmIOJeHHe, W3MEpEeHHe,
12.1 AKCIIEPUMEHT, MOJCIUPOBAHNE) TPU HW3YUYEHHWU BEIIECTB W XUMHYECKUX
SIBIICHUH; YMEHUE C(HOPMYJIUPOBATH MIPOOJIEMY U MPETIOKUTh yTH €€ pelIeHHsI
122 0e30macHOil paboOThl ¢ XMMHUYECKUMH BEIIECTBAMU, XMMHUYECKOH TOCYA0H U
71a00paTOPHBIM 000PYyI0BAaHUEM
nmpaBujaMyd  0€301acHOTO OOpalieHuss C BEIIECTBAMH, WCIOIb3YEeMbIMUA B
MOBCETHEBHOM KU3HU, IPABIJIAMU MOBEACHUS B LENIIX COCPEKEHUS 3J0POBBS U
12.3 OKPY’KaIOIIIEeH MPUPOTHON Cpelibl; TOHMMaHUE Bpena (OmacHOCTH) BO3ICUCTBHS
Ha JKMBBIC OpPraHU3MBbI OMpPEIEIEHHBIX BEIIEeCTB, CIHOCOOOB YMEHBIICHUS U
MPEAOTBPAIIEHHUS UX BPEIHOTO BO3JICUCTBUS
13 Hanuume mpakTHyeckMX  HAaBBIKOB  IJIAHUPOBAHUST W OCYIICCTBICHHS
CJIEIYIOIINUX XUMUYECKUX IKCIIEPHUMEHTOB:
U3y4YeHHEe W omnucaHue (U3NYECKUX CBONCTB BEIIECTB; O3HAKOMJICHHE C
13.1 GU3MYECKUMU ¥ XUMHUYECKHUMH SIBIICHUSIMHU; OIIBITHI, HJUTFOCTPUPYIOIIUE
MIPU3HAKY IPOTEKAHUSI XMMUYECKUX peaklui
13.2 M3y4YeHHue Croco00B pa3JieleHus] cMecer
MOJIyYeHHUE KHCIOpOJa M M3yYEHUE €ro CBOMCTB; IOJIy4eHHE BOJOpoJa U
13.3 U3Yy4YEHHUE €r0 CBOMCTB; MOJIYYEHHE YIJIIEKUCIIOrO ra3a U U3y4eHHe €ro CBONCTB;
MOJIy4eHHE aMMHUaKa U U3yYeHHUE ero CBOMCTB
13.4 MPUTOTOBJIEHUE PACTBOPOB C OMNPEIACIEHHOW MAacCCOBOW NOJEH pacTBOPEHHOTO
BEILIECTBA
135 MPUMEHEHHE WHANKATOPOB (JTaKMyca, METWJIOpaHka M (I)eH(inq)TaneHHa) TUISE
OTpe/IeTICHUs] XapaKTepa Cpeibl B paCTBOPaX KHUCIIOT U IIEI0UeH
WCCIICZIOBAHUE M OINKCAHHE CBOMCTB HEOPraHMYECKUX BEILECTB PA3IUUYHBIX
KJIACCOB; M3Y4YE€HHE B3aUMOJEHCTBUS KHCJIOT C METajlslaMH, OKCHJaMU METaJUIOB,
13.6 pacTBOPHUMBIMM UM HEPAaCTBOPUMBIMM  OCHOBAaHUSIMHM, COJISIMH; IIOJy4YEHUE
HEPAaCTBOPUMBIX OCHOBaHUIl; BEITECHEHHE OJIHOTO METaljia APYTUM U3 pacTBOpa
COJIU; MiCCIieZIOBaHNEe aM()OTEPHBIX CBOMCTB THAPOKCUIOB ATFOMUHUS M IIMHKA
13.7 pelIeHue HAKCIEePUMEHTANbHBIX 3a7ady 1o TemaM: «OCHOBHBIE KJIAcChl

HCOPTraHNM4YCCKUX COGHHH@HHﬁ)); <<9J'I€KTpOJ'II/ITI/I‘IeCKaH JUCCOIMALTHS)
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«BaxHelnmne HeMETaUTbI M MX COCHUHCHUS», «BakHeHIIne MeTaUIbl M HX
COEIMHEHU

XUMUYECKHE HKCIIEPUMEHTHI, WUIIOCTPUPYIOIINE MPU3HAKK  MPOTEKAHUS
peakuuii MOHHOrO OOMEHa; KAueCTBEHHBIC pPEaKIMd Ha NPUCYTCTBYIOIIUE B

13.8 BOJHBIX PACTBOpPAaxX HOHBI XJIOPHA-, OpOMUI-, HOAuA-, cyibdat-, docdar-,
KapOOHAT-, CUJIMKAT-aHUOHBI, THIPOKCHI-UOHBI, KATHOHbI aMMOHUS, MarHusi,
KaJIBIIMsI, ATFOMUHUS, JKee3a (2+) u xenesa (3+), meau (2+), nMHKA

14 YMenue:

14.1 MIPEJICTABIATh PE3yJbTaThl SKCIIEPUMEHTa B (OpME BBIBOJIOB, JOKA3aTCIIbCTB,

' rpaduKoB U TAOIUIL M BBISBISTH IMIHPUIECKUE 3aKOHOMEPHOCTH

yCTaHABIMBAaTh CBS3M MEXIy peaabHO HAOMIOAAEMbIMH XMUMHYECKUMU

14.2 SIBJICHUSIMM W TPOLIECCaMH, NPOUCXOJAIIMMH B MaKpO- WU MHUKPOMHPE,

OOBSACHATH IMPUYHHBI MHOFOO6paSI/I${ BCIICCTB
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HEPEYEHbB 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUH

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

HepBOHaLIaJ'II)HBIe XUMHNYCCKUC ITOHATHUSA

1.1

UucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMecei

1.2

AToMEI M MOJICKYJIBL. Xumunueckue daeMeHTBE. CHMBOJNBI  XUMHYCCKUX
QJICMCHTOB. HpOCTBIC M CJIOKHBIC BCIICCTBA.

1.3

Xumudeckast popmyna. BaaeHTHOCTh aTOMOB XMMUYECKUX d1eMeHTOB. CTeneHb
OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OtHocuTenpbHas aTOMHAs Macca.
OTHOCHUTENbHAS MOJICKYJIsIpHad macca. Maccosas J0JI1 XUMHUYECKOI'o 3JIEMEHTA
B COCOMHCHNU

1.5

KomnuyectBo BemiectBa. Monb. MomsipHas Macca. MosipHblE 00bEM ra30B.
B3anMOCBsI3b KOJIMYECTBA, MACCHI M YMCJIA CTPYKTYPHBIX €AMHUI] BELIECTBA

1.6

du3znuecknue M XUMHYCCKHE SBIICHHSA. XUMHUYCCKAs pcakuus n e€ IIPU3HAKH.
3aKoH COXpaHCHHA MACCHI BCIICCTB. XHUMHYECKHE YPaBHCHUA

[Teproanueckuii 3akoH u Ilepuoguyeckas cucTeMa XHMHYECKHX DJIEMEHTOB
J.N. Menneneea. CTpoeHre aTOMOB

2.1

ITepnonnueckunt 3akoH. Ilepuonnueckas cucrema xumuyeckux eMenros /.M.
MenneneeBa. [lepuoasl u rpynmnbl. @U3HUECKU CMBICI TOPSAKOBOTO HOMEDPA,
HOMEPOB [1€pHO/1a ¥ TPYIIIBI 3JIEMEHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX saep. M3orombl. DnexkTponbl. CTpoeHue
UIEKTPOHHBIX 000JI04eK aTOMOB IepBbIX 20 XHMMHYECKHX 3JIEMEHTOB
Ilepuoauueckoit cucremol JI.1. MeHieneesa

23

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kalusl, Kaiubldsa (paguyca aTOMOB, 3JEKTPOOTPUIIATEIHLHOCTH,
METAIMYECKNX W HEMETAUIMYECKMX CBOMCTB) M HUX COCJUHEHHA B
COOTBETCTBUU C TMIOJOKEHHEM JJIeMeHTOB B Ilepuommdeckoit cucreme u
CTPOECHHUEM UX aTOMOB

CTpOCHI/IC BCIICCTBA

3.1

Xumuyeckass cBsi3b. KoBaneHTHast (monsipHass M HEMOJIApHAsi)  CBSI3b.
DNEeKTPOOTPULIATETHLHOCTh ~ XUMUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.
Mertannuueckas cBs3b

3.2

Tunbl KpucTamIMueckux pemérok (aTomMHas, WOHHAsA, MeTaJUIM4yecKasi),
3aBUCHMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKH U BUIA
XMMHYECKOU CBSI3H

Baxwueiiime mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemertaibl U ux
COCIUHCHUA. MeTaJIJII:I 1 UX COCANHCHUA

4.1

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX COEJAMHEHHH: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, am(OoTepHBIE) U
HecoseoOpa3yrolye; OCHOBaHMK (IIETOYM M HEPACTBOPUMBIE OCHOBAHMS);
KUCIOT  (KHCIOpOAcoAepXkaliue ¢ OECKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJI€H (CPEIHUX U KUCIIBIX)

4.2

Oduznueckue W XUMHYECKHE CBOWCTBA TIPOCTHIX  BEIIECTB-HEMETAIUIOB!
BOJIOPO/Ia, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

du3pyecke W XUMHYECKHE CBOMCTBA OPOCThIX BCIICCTB-MCTAJIOB: JIMTHA,
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HaTpusd, Kajlus, Marivusa W KaJIbOWsA, aJJlOMUHUSA, JKCIIC3a. SHGKTPOXI/IMI/I‘IGCKI/Iﬁ
pan HaHpH)KCHI/Iﬁ MCTAIJI0B

44

dusznuecKkue ¥ XUMHUYECKUE CBOMCTBA BOJOPOIHBIX COCAMHEHUIH HEMETAIUIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBa OKCHI0B HemeramuioB: cepbl (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, IV), kpemausa(IV). Ilonydenne
OKCH/JIOB HEMETAJLIOB

4.6

Xumunyeckue cpoiictBa okcujoB: MetawioB [A-IIIA rpymn, uuuka, menu(ll) u
xenesa(ll, D). IToydyeHne oOKCHUI0B METAIIIOB

4.7

XHWMHYECKUE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpE
TUAPOKCHIIOB ~ QJIIOMUHUSA, Kene3a, muHKa). [lomyueHue ocHOBaHuil U
aM(OTEepHBIX THIPOKCHU]IOB

4.8

OO0mue XUMHUYECKUE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOM,
CEpHHUCTOM, CepHOM, a30THOU, (hochopHOU, KpeMHHEBOH, yrompHOU. Ocobbie
XUMUYECKHE CBOWMCTBA KOHLUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.
[TosnyuyeHue kucaoT

4.9

OO01mme XUMHYECKHE CBOMCTBA CpelHUX coJiel. [Tomyuenue conei

4.10

[Tonyyenue, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHaKa,
YIJIEKUCIIOTO Ta3a B JabopaTopru

4.11

[Nomyuenne amMMuaka, CEpHOH M Aa30THOM KMCIIOT B MPOMBIIIIEHHOCTH. O01me
crocoObl NOJYYEHHS METAJUIOB

4.12

I'eneTmueckas cBSI3b MCXKAY KilaCCaMU HCOPraHMYCCKUX COGI[I/IHCHI/Iﬁ

XUMHUYECKUE PEAKIIUU

5.1

Knaccudukanys XuMHUUecKUX peakluuid Mo pa3iuyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢ddekry, 1o
VU3MEHEHUIO CTEIICHEW OKHUCICHHsI XUMUYECKUX JJIEMEHTOB
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TernoBoit 3G heKT XUMUYECKON peaKIiy, TEPMOXUMUYECKHE YPaBHEHUS. JK30-
Y DHJI0TepMUYECKUE peakunu. TepMOXUMUYECKUE YPABHEHMS
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OKUCINTEIEHOBOCCTAHOBUTENbHBIE peakui. OKHCIUTEIN U BOCCTAHOBHUTEIM.
[Ipouecchl  OkMcneHUSs W BOCCTAHOBJIEHMS.  OJEKTPOHHBIM  OaylaHC
OKHCIIUTEIbHOBOCCTAHOBUTEIILHONM peakuu

54

Teopust 2JIEKTPOIUTUYECKON AUCconani. KaTuoHbl, aHMOHBI. DJIEKTPOJIUTHI U
HCOJICKTPOJIMUTEL. CunbHEIE U cna61;1e OJICKTPOJIHUTEIL. CreneHb Jucconuanmmn

5.5

Peakuuy moHHOro OOMEHa. YCIIOBHS NMPOTEKAHUS peakiuii MOHHOro oOMeHa,
IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XHMHMS M OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM >KM3HM 4elloBeKa. be3zomacHoe
UCIOJIb30BaHUE BELIECTB M XUMHMUYECKUX peakuui B JabopaTopuu U OBITY.
HepBaﬂ IMOMOIIb ITPHU XUMHUYCCKUX OKOrax MU OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHHE OKpY)Kawomiel cpeabl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3[yXa MU BOJOEMOB), CIIOCOOBI €ro MPeIOoTBpAILICHUS
[Ipenenbnas gomyctumas konmeHTtpauust BemiecTB (IIJK). Ponp xumun B
pEeIIeHUH DHKOJIOTMYECKUX TMpolieM. YcuieHue MNapHUKOBOTO dddekra,
pa3pylLIeHHe 030HOBOIO CJI0sI

6.3

[Ipumenenue cepsl, azora, ocdopa, yriepoaa, KpeMHUS U UX COCAMHEHUH B
ObITy, MEAMIMHE, NPOMBIIUICHHOCTH M CEIbCKOM Xo3stiicTBe. IlpumMeHenne
METAJIOB M CIUIAaBOB (CTalb, YYTyH, IIOPATIOMHUHUN, OpoH3a) B OBITY U
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IMPOMBIIIJICHHOCTH HUX CO@HHHCHHﬁ. ITousTue o KOppO3ruHn MCTALJIOB, OCHOBHBLIC
CITIOCOOBI 3alIUTBI UX OT KOPPO3HUHU

[IpupogHble MCTOYHUKH YTIJIEBOAOPOAOB (Yrojib, MNPHUPOIHBIA Tra3, He(dTh),

64 OPOAYKTHI UX NepepaboTKU (OEH3HMH), X POJIb B ObITY U MPOMBIIUIEHHOCTH
[lepBoHayanbHble MOHATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COEIUHEHUSIX

6.5 yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJI, TIUIEPUH, YKCYCHAs! KHCIIOTA).
[onsiTne 0 OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaxX, OeNKax, yriieBogax — U UX
POJIH B KU3HH YeJIOBEKa

7 Pacuérsr:

7.1 1o popMyaM XUMHYECKUX COSTUHEHUHN

7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3 10 XUMHUYECKUM YPaBHEHUSIM
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YYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O
NPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

» Xumust: 8-if kimacc: 0a30BbIi ypOBEHb: yUeOHHUK; 5-€ u3ganue, nepepadorantoe ["'abpuensx
0.C., Octpoymos WN.T"., Cnagkos C.A. AkimonepHoe o0miecTBo «3aaTeascTBO
«ITpocsemienuey

» Xumusi: 9-i kmacc: 6a30BbIi YPOBEHB: YUeOHUK; S-€ u3anue, nepepadborannoe ['abpuensH
0.C., Octpoymos WN.T"., Cnagkos C.A. AkmmonepHoe o0miecTBo «31aTenscTBO
«IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA
Y4eOHO-MeTOAMYECKUN KOMIUIEKC 10 XUMUU AJis 8-9 KkiaccoB (0a30BbIil ypOBEHB)

HHUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

DeepajbHbII HEHTP HH(POPMAITMOHHO-00PA30BaTEIbHBIX PECYPCOB
(®LHUOP) : http:/fcior.edu.ru

®enepaibHblii 00pa3oBaTeabHbII mopTan http:/www.edu.ru/

®DenepanbHas nHGopManHoHHAs cucTeMa «EIMHOE OKHO 10CTyNna K 00pa3oBaTe/bHbBIM
pecypcam»: http://window.edu.ru/

https://m.edsoo.ru/
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