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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XMMuUU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJieHa Ha
OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEeIbHON MPOTPAMMBI
OCHOBHOTO 00111eT0 00pazoBanus, npeacTaBieHHbXx B PI'OC OO0, a Takke Ha OCHOBE
benepanbHOI pabouei MPorpaMMbl BOCIIUTAHUS U ¢ YIETOM KOHIEIIIMH MPENOoIaBaHus
yuebHOro mpenMera «Xumus» B 00Opa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma no XxuMuu Aa€T MpeACTaBlICHUE O LENAX, 00IIel cTpaTteruu oOy4eHus,
BOCIIUTAHUSI W  Pa3BUTUA  OOYYAIOIMXCS  CPEICTBAMH  y4eOHOro MpeaMmeTa,
yCTaHABIMBAET  00s3aTelbHOE  MPEAMETHOE  COJepKaHWe,  MpeaycMaTpuBaeT
pacupenesnieHue ero Io KijaccaM U CTPYKTYPUPOBAaHHME IO pas3jieliaM U TeMaM
porpaMmMbl MO  XMMHH, ONpEACNSIeT  KOJWYECTBEHHbIE W KAYECTBEHHBIC
XapaKTEPUCTHKHU CONECPKAHUSA, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI XUMUU
C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO MpoIiecca,
BO3PACTHBIX OCOOEHHOCTEH OOydarolIuXCsl, ONpeIesieT BO3MOXKHOCTU IMpeaMeTa Jis
peanu3anuMyd TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelIbHOU
IporpaMmbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsA, a Takke TPeOOBaHHM K
pe3ynbTaTaM OOy4Y€HHs XUMHUU Ha YPOBHE IIeJell M3ydeHHs MpeaMeTa U OCHOBHBIX
BHJIOB YYEOHO-TI03HABATEIbHON JESTEIIbBHOCTH 00Y4YaroIIEerocs 0 OCBOEHUIO y4eOHOTO
coJiep KaHusl.

3HaHWEe XUMHH CIY>)KUT OCHOBOM Uit  (OPMHUPOBAHUS  MHPOBO33PEHUS
oOydaromierocsi, €ro NnpeACTaBICHU 0 MaTepuaIbHOM €IUHCTBE MUPA, BAKHYIO POJIb
UrparoT GopMHUpyeMbIe XMMUEH MPEACTaBICHUS O B3aUMOIIPEBPAILICHUSX SHEPTHH U 00
HBOJIIOIIMHU BEIIECTB B MPUPOJIC, O MYTIX PEIICHUS TJI00ATBHBIX MPOOJIEM YCTOWIUBOTO
pPa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOM, IHEPrE€TUUECKOW, MUIIEBOM M 3KOJOTHYECKOU
0€30IacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3yuyenne xumun:

CIOCOOCTBYET pealii3allii BO3MOXHOCTEM il caMOopa3BUTHS U (HOPMHUPOBAHUS
KyJbTYPBI TUYHOCTHU, €€ 00IIeH 1 GYyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJaronmxcsi,  HaBBIKOB ~ HMX  CAMOCTOSITEJIbBHOW  y4eOHOW  JESTEIHHOCTH,
OKCIEPUMEHTAJIBHBIX UM HCCIIEIOBATEIbCKUX  YMEHUM, HEOOXOAUMBIX Kak B
NOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eATeIbHOCTH;

3HAKOMUT CO CHEeU(UKON HAYYHOTO MBIIIJICHUS, 3aK1a/IbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIAJIa HA EJAWMHCTBO TPUPOJBI W 4YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM JTalioM B
(bopMHpPOBaHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;

croco6cTByeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJl B DKOJIOTHUYECKOE 00pa30oBaHUE
00yJaroImMXcs.



JlanHple HampaBieHHsT B OOYYEHHMM XUMHH OOECIEUUBAIOTCA CHEIUPUKOIM
CoJiepyKaHusl yueOHOro MpeIMeTa, KOTOPBIN SBJISETCS Me1aroruuecky aJanTUPOBaHHBIM
OTpakeHHEM 0a30BOM HAyKH XMMUU Ha ONPEEIEHHOM 3Talle €€ pa3BUTH.

Kypc xumuM Ha ypoBHE OCHOBHOIO O0IIero oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYyYaIOIIMMUCS CHUCTEMbl NEPBOHAYAJIBHBIX MOHATHUA XUMHH, OCHOB
HEOPraHWYEeCKOM XMMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYMMbBIX MOHSATUH OpPraHUYeCKOn
XUMUH.

CtpykTypa coaep)kaHUsi TpOrpaMMbl MO XUMHUH CHOPMUPOBaHA Ha OCHOBE
CUCTEMHOT0 moaxoaa K €€ wusydeHuro. CoaepkaHue CKIAAbIBACTCS M3 CHCTEMBI
HNOHATUM O XMMHMYECKOM JJIEMEHTE M BELICCTBE M CHUCTEMBI IOHATUH O XMMHYECKOU
peakuuu. O0e 3TU  CHCTEMbl CTPYKTYpHO OpPraHM30BaHbl [0  IPHUHILHUILY
[IOCJIEOBATEIBHOTO PA3BUTUS 3HAHWW HAa OCHOBE TEOPETHUYECKUX IPEACTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— ITepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOMU CBSI3H;

— MPEACTABJICHUH 00 3JIEKTPOIUTHUECKON TUCCOLMAIINU BEIECTB B pACTBOPAX.

Teopernyeckre 3HaHUs PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU ITOIYYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEIOBATEILHO OT OJHOTO YPOBHS K JPYyTromy,
BBIMIOJIHSISL  (DYHKUMU OOBSICHEHMS] M TMPOTHO3UPOBAHMSI CBOWMCTB, CTPOEHUS U
BO3MO>KHOCTEN IPAKTUYECKOTO MPUMEHEHUS U MTOIYYEHHS U3Yy4aEMbIX BEILIECTB.

OcBoeHue nporpaMmbl 10 XMMHUU CIIOCOOCTBYET (HOPMUPOBAHUIO MPEICTABIECHUS O
XUMHAYECKOM COCTABIISIIOIIEH HAYYHOM KApTHHBI MHpa B JIOTHKE €€ CHUCTEMHOU
OPUPOABI, LIEHHOCTHOTO OTHOLIEHHS K HAay4HOMY 3HAHUIO M METOJaM IIO3HAHUS B
Hayke. VM3ydeHne XMMHM MPOUCXOAMT C NPUBIICYEHUEM 3HAHUN U3 pPaHEE M3YYECHHBIX
yueOHbIX TpenMeToB: «Okpyxaromuid Mupy, «buonorusi. 5—7 knacce» u «dusmka. 7
KJIACC».

[Ipy M3y4eHUM XUMHUHM MPOUCXOAUT (POPMUPOBAHUE 3HAHHM OCHOB XMUMHUYECKOM
HayKd Kak OOJIACTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKOW JESITeNIbHOCTH
YeloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3ajaya y4dyeOHOro
npeaMeTa COCTOMT B (DOPMHPOBAHMM CUCTEMbl XMMHUECKMX 3HAHUA — Ba)KHEHIIHUX
(bakToB, MOHATHN, 3aKOHOB W TEOPETHUYECKUX TOJOKECHUM, TOCTYIHBIX O0000IIeHUN
MHUPOBO33PEHYECKOT0 XapaKTepa, A3blka HAyKd, B MPUOOIICHUH K HAyYHBIM METOJaM
MO3HAHUS TPU H3YYCHHM BEIIECTB U XUMHYECKHX peakiuii, B (GOpPMUPOBAHUU U
Pa3BUTHM TMO3HABATEIbHBIX YMEHHUW M MX MPUMEHEHHH B y4eOHO-TIO3HABATEIbHOM U
y4eOHO-UCCIIEIOBATENbCKON  JIESITEIbHOCTH, OCBOGHHMM  TpaBWil  0€30MacHOTo
oOpalieHus ¢ BeIIeCTBaMHU B MOBCEHEBHOM KU3HHU.

[Ipy wu3yyeHHMH XUMHUM HAa YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHMsI Ba)KHOE
3HaYeHHUe MPUOOPENN TaKue 1eJH, KakK:

— (opmupoBaHHME  MHTEJUIEKTyaJbHO  Pa3BUTOW  JMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO PEIICHUMH,
CIIOCOOHOM alalTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU;



— HaIpaBJICHHOCTh OOy4Y€HHUS Ha CHUCTEMaTHUeCKOe MPHOOIIeHHEe O0YyYaroIIuXcs K
CaMOCTOSITENIbHOM MO3HABATENIbHON JEATEIbHOCTH, HAYYHBIM METO/IaM MO3HaHUS,
(bopMHUPYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— o0ecrneyeHue yciaoBHi, CIOCOOCTBYIOMUX MPUOOPETEHUIO O0YUYaIOIIUMHUCS OIbITa
pPa3HOOOpa3HON JEeATEIBbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KITFOUEBBIX KOMITETECHIIUH), UMEIOIUX YHUBEPCAIbHOE 3HAYCHUE MJI PA3TUYHBIX
BUJIOB JIESITEIHOCTH;

~ ¢opmupoBanue o0mel HyHKIIMOHATHFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B
TOM YHUCJI€ YMEHHI OOBSCHATH M OICHHUBATH SBICHUSI OKPYXKAIOIIEro MUpa,
UCIIOJIb3Yys 3HAHUS U ONBIT, MOJTYYEHHBIE MPU U3YYEHUU XUMUU, TPUMEHSTh UX
IIPU pelIeHUH poOJieM B MOBCETHEBHOM KU3HU U TPYIOBOM JESITEIbHOCTH;

— (¢opMupoBaHuEe y OOyYarOUUXCsi TYMaHUCTHMYECKHX OTHOIICHUM, MOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUM JJIsi BBIPAOOTKH SKOJIOTHYECKH 11€71eCO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM ACATEILHOCTH B IEISAX COXPAHEHUSI CBOETO
3I0POBBS M OKPYKAIOIIEH TPUPOTHON CPELBL,

— pa3BUTHE MOTHUBAIlMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOdUIIs U HAMPABICHHOCTH JNaJbHEUIIErO
00yueHus.

OO0miee 4KCiIO 4acoB, OTBEACHHBIX ISl M3YYEHUS XMMHUU Ha YPOBHE OCHOBHOTO
oO1iero oOpazoBanus, cocrapisieT 136 yacoB: B 8 kiiacce — 68 yacoB (2 yaca B HEJIEINIO),
B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUASA

8 KJIACC

IlepBoHayajibHbIE XUMUYECKHE TOHATHUS

[Ipenmer xumun. Posib XUMuM B )KU3HU YETOBEKA. XUMUA B CUCTEME HayK. Tena u
BellecTBa. OU3NYecKue CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BemecTB. [lonsTue
0 MeTojax IMO3HaHWA B XuMUU. UYucTele BemecTBa u cMecH. CrocoObl pas3zeiieHus
CMECEH.

ATOMBI U MOJIEKYJIbI. XUMUUYECKUE AIEMEHThI. CUMMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
IIpocTbie U CIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUYCHHE.

Xumudeckas ¢dopmyna. BaleHTHOCT, aTOMOB XHUMHUUYECKHX DSJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass aTtoMHass Macca. OTHocCHTeNIbHas
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUYECKOT0 2JIEMEHTA B COSTUHECHUH.

KomunuectBo BemectBa. Mouib. MossipHast Mmacca. B3auMOCBsA3b KOJIMYECTBA, MACCHI
U 4YHCJIa CTPYKTYPHBIX €IMHHI[ BemecTBa. Pacu€rel mo ¢opMmyiaM XUMHYECKUX
COCIMHCHUU.

DU3NYECKUE U XUMHUYECKHUE SIBJICHUSA. XUMHUUYECKasl pEaKlUs U €€ MpU3HaAKU. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XUMHYECKHE ypaBHeHUs. Kiaccudukanus XUMHAYECKUX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOM TOCYJIOM, TMpaBwiaMu pabOTbl B JiabopaTopuu u
npuéMaMu oOpalieHuss ¢ J1abopaTOpHBIM 00O0pYyJAOBaHUEM, H3YYEHHE W OIHMCAHUE
(bU3UIECKUX CBOMCTB 0Opa3IlOB HEOPTraHMUECKUX BEIIECTB, HAOMIOJCHUE (PHU3UICCKUX
(nnaBieHUWE BOCKa, TasHUE Jibjla, pPacTUpPaHME caxapa B CTYNKe, KHUIIEHHE U
KOHJICHCAIIUsl BOABI) M XHUMHYECKUX (FOPEHHE CBEUH, TNPOKAJIMBAHHE MEIHOU
MIPOBOJIOKH, B3aUMOJICUCTBUE Mejla C KUCJIOTOW) SIBIICHHUM, HAOJIOJEHUE U OINMUCAHUE
MPU3HAKOB MPOTEKAHUSI XMMUYECKUX PEakiuil (pas3ioKeHUe caxapa, B3auMOJICHCTBUE
CEpHON KHUCIOTBI C XJIOpUAOM Oapusi, pasznoxkenue ruapokcuaa wmeau (ll) mpu
HarpeBaHuM, B3aUMOJICHCTBUE kele3a ¢ pacTBopoM conu Menu (1), uzydenune cnocobon
pa3jelicHusl cMeceli: ¢ TIOMOINbI0 MarHuTta, (QUiIbTPOBaHWE, BHIIAPUBAHME,
TUCTAJUIAIINS, XpoMaTorpadus, MpOBEICHUE OYUCTKH IMOBAPCHHOM COJIM, HAOIIOJCHUE
U OMHCaHUE PE3yJIbTATOB MPOBEACHUS OIbITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHUs
Macchl, CO3/IJaHUE MOJIeNiel MOJIEKYJI (IIIapOCTEePKHEBBIX ).

Ba:xHeiimue npeacTaBuTe I HEOPraHUYECKUX BelECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — d3J€MEHT M TIPOCTOE
BelecTBO. Haxoxenue kuciopoaa B npupoje, Gu3ndeckrue U XuMUUECKHUEe CBOMCTBA
(peakuu  ropenwus). Oxcupapl. [Ipumenenue xucimopoma. CrocoObl MONyYSHUS
KHCJIOpOJia B JJaOOpaTOpUU M MPOMBIIUICHHOCTH. KpyroBopoT KHCIOpoJa B MPUPO/IE.
O30H — ayuI0TpONHAsS MOIU(PHUKAINSA KHCIOPO/Ia.

TernoBoit 3(eKT XMMHUYECKONH peaklnu, TEPMOXUMUYECKUE YpaBHEHUS, 9K30- U
SHJO0TEPMUYECKHE peaKluu. TOIINBO: yrojib U METaH. 3arps3HeHUe BO3yXa, YCUIICHHE
NapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CJIOS.



Bopopon — snemeHT m mpocroe BemecTBO. Haxoxaenue Bomopona B HPUPOJE,
du3nyueckue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI monyyeHuss. Kuciorsl u
COJIH.

MonsipHbIil 00BEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM.

dusnyeckre CBOKWCTBa BOAbl. Boma kak pactBoputelb. PactBopbl. HackllieHHbIE U
HEHACBIIICHHBIE PACTBOPBI. PacTBOpUMOCTH BelecTB B BoAE. MaccoBasi 10715 BEIIECTBA
B pacTBope. XUMHYECKUE cBOWCcTBa BOAbL. OcHOBaHuUA. Poiib pacTBOPOB B MPUPOJE U B
KU3HU 4yesnoBeka. KpyroBopoT BOJbI B IpUpPOJIE. 3arpsi3sHEHHE MPUPOAHBIX Boj. OxpaHa
Y OYHMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmyeckux coenuHenuid. Oxcunpl.  Knaccudukanmys
OKCH/JIOB: coJieoOpasyroiue (OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIC) u
HecosieoOpasyromue. Homenknarypa okcunoB. dusnyeckne U XUMHUYECKHE CBOMCTBA
okcuaoB. [lomydeHrne OKCHIOB.

OcHoBanusi. Knaccudukaiys OCHOBaHUHN: MIENOUM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknatypa ocHoBaHuii. @PU3MYECKME W XHUMHUYECKHE CBOWCTBA OCHOBAHUM.
[Tommyyenne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiatypa kucinor. dusmyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. P aktuBHocTn MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkimarypa coisieil. PU3MYECKHE M XUMHYECKHME CBOMCTBA COJIEH.
[Tonydenue coien.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumenm:

KAUE€CTBEHHOE OINPENEIICHUE COJEpkKaHUA KUCIOpOoJa B BO3MIYyXE, MOJIy4YECHHE,
coOupaHue, pacro3HaBaHWE W HW3YYEHHWE CBOMCTB KHUCJIOPOJa, HAOJIOJCHHE
B3aUMOJICHCTBUS BEUIECTB C KUCIOPOJAOM U YCIIOBHUSI BO3HUKHOBEHHUS U MPEKpaIICHUs
ropenus (Tokapa), 03HaKOMJICHHE C 00OpasllaMu OKCHJIOB W OIKMCAHHE HMX CBOMCTB,
MoJyyeHue, coOupaHue, pacro3HaBaHWE M M3YYEHHUE CBOMCTB BOAopoja (rOpeHue),
B3auMojieiicTBue Bojopona ¢ okcuaom Menu (Il) (Bo3MOXHO HCHOJSb30BaHUE
BUJICOMATEPUANIOB), HAOIIOJICHUE OOpa3lOB BEIIECTB KOJIUYECTBOM |  MOJIb,
UCCJIEIOBAHUE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTEHIO,
IIPUTOTOBIICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, B3aMMOJICUCTBHE BOABLI C MeTajulaMH (HaTpUeM U KajablKeM) (BO3MOXHO
WCIIOJIb30BAaHNWE BHUJICOMATEPUATIOB), HCCIEIOBAHHWE OOpa3I0OB HEOPTaHUYECKHUX
BEILIECTB PA3JUYHBIX KJIACCOB, HAOJIOJEHHWE HW3MEHEHHS OKpPacKd HHAUKATOPOB B
pacTBopax KHCJIOT W IIeJodel, u3ydeHue B3aumojerctBusi okcuaa meau (1) c
pPacTBOPOM CEPHOM KHUCIIOTBI, KHCJIOT C METAUIAMU, PEAKUUN HEUTpaIU3aliu,
MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO METaia JIPYTHUM U3
pacTBOpa COJM, PEIICHHE 3KCIIEPUMEHTANbHBIX 3a7a4 Mo TeMme «Baxuelue Kiaccel
HEOPraHUYECKUX COEAUHEHUID.



Hepunoauyeckuii 3akoH u Ilepuoanyeckas cucreMa XUuMHYECKHX dj1eMeHTOB /1.
N. MengeseeBa. Crpoenume aroMoB. XuMHYecKasi CBfA3b. OKHCJIUTENbHO-
BOCCTAHOBHUTEJIbHbIC PEaAKIIUH

[lepBble MOMBITKH KiIacCUPUKAIMK XUMHUYECKHX 3JieMeHToB. [loHsTHe o rpymnmax
CXOJHBIX JJIEMEHTOB (IEJIOYHbIE U IIEJTOYHO3EMENIbHbIE METaIbl, TaJOTeHBI,
WHEPTHBIE ra3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT aM()OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnogmueckuit 3akoH. llepuonnueckas cucrema xumudeckux snemeHtos /I, WM.
MenneneeBa. Kopotkomepuomnas u amuHHONEpuwomHas ¢opmbl [lepuomnyaeckoi
cucreMbl xumudeckux diemeHToB [J[. WM. Menneneesa. llepumoasl W rpymisl.
PU3NYECKHN CMBICII TOPSAIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctaB aTtoMHbIX suep. M3oromel. Onektponbl. CtpoeHue
AJIIEKTPOHHBIX 000JI04YEK aTOMOB MEpBBIX 20 XUMHUECKUX AeMeHTOB [lepuonnyeckoit
cucrembl JI. W. Menneneea. XapakTEpUCTUKA XUMHYECKOTO 3JJIEMEHTA IO €ro
nonoxxenuto B [leprnonnueckoit cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTM  M3MEHEHUS paauyca aTOMOB XHMHYECKHX  JJIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U MEPUOIAM.

3nauenue llepmoanueckoro 3akoHa U Ilepmomnuyeckoll CHCTEMBI XMMHYECKHUX
3JIEMEHTOB U pa3BuUTUs Hayku U npaktuku. J[. M. MenaeneeB — yd€HbIM U
IPaKJaHUH.

Xumuueckass — cBsi3b. KoBanmeHTHas  (MojsipHass W HENOJISIpHAs)  CBSA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenp oxucieHus. OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponecchbl
OKHCIICHHS] U BOCCTAHOBJICHHS. OKHCIIMTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3yuyeHrue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJCHCTBUE
TMAPOKCHA IMHKA C pPacTBOPAMHM KHCJIOT U WIEJNOYEH, IPOBEJEHUE OIbITOB,
WUTIOCTPUPYIOIINX TPHUMEPBI OKHUCIUTEIBbHO-BOCCTAHOBUTENBHBIX pEAKUUN (TOpEHHUE,
peaKIuu pa3noKeHUs, COSTUHEHHUS).

Mesicnpeomemmuoie cea3u

Peasmzannst MeXNpeIMETHBIX CBA3CH NpPH H3YyYEHHMM XUMHM B 8§ Kiacce
OCYILIECTBIISIETCS. Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX MOHSATHUMH,
TaK U MOHATUMN, SIBISIIOLIUXCS CUCTEMHBIMU ISl OTAEJBHBIX MPEAMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO0111e ecTeCTBEHHO-HAYYHbIE TIOHATHUS: HAyYHBIM (PakT, rumoresa, TeOpusi, 3aKOH,
aHalIu3, CHUHTE3, KiacCU(UKaIMs, TEepUOJAUYHOCTh, HAOIIOIEHUE, JKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHNUE.

®u3uka: Marepus, aToM, BJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, H30TOIIbI,
pPaIMOaKTUBHOCTb, MOJIEKYJa, JJEKTPUUECKUN 3apsii, BEIIECTBO, TeI0, OOBEM,
arperatHoe COCTOSIHME BEIIECTBA, a3, (pU3MUeCKHe BETUYMHBI, €IUHHUIIBI U3MEPEHMUS,
KOCMOC, IIJIaHETHI, 3B&37161, COJIHIIE.

buonorus: dporocunres, npixanue, onocdepa.



['eorpadus: atmocdepa, ruapocdepa, MHHEpaIbl, TOPHbIE MOPOJbI, MOJIE3HBIE
MICKONIaeMbIe, TOILIIMBO, BOJHBIC PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKus

Ilepnogmueckunt 3akoH. llepuonnueckas cucrema xumudeckux snemeHtos /I, W.
MenpneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKHX
3JIEMEHTOB TEPBBIX TPEX MEPHUOJIOB, KaIus, KAIbIUA U UX COCIUHEHUN B COOTBETCTBUU
C TIOJIOKEHHUEM DJIEMEHTOB B [leprnoanueckont cucrteMe U CTpOCHUEM X AaTOMOB.

CrpoeHune BemecTBa: BUAbI XUMUUECKON CBA3U. THUIIBI KPUCTATUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOWMCTB BEHIECTBA OT THMNA KPUCTAUIMYECKON PpEETKM M BHJA
XUMHYECKOU CBSI3H.

Knaccudukanuss uw HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKHUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K PA3JIMYHBIM  KJjaccaM HEOPTaHWYECKUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HECOPTaHMYECKUX BEILECTB.

Knaccudukanuss XUMHUYECKUX pEaklUil MO pa3UuyHbIM MpU3HAKaM (10 YHUCIY U
COCTaBy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3D(DEKTY, MO0 U3MEHEHHUIO
CTENEHEH OKHUCJICHHs] XWMHUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, MO Y4YacTHUIO
KaTanu3aropa). IK30- U SHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPaBHEHUSI.

[lonsiTue o0 ckopocTh XuUMHUYeckod peakuuu. IloHstne 00 00paTUMBIX H
HEOOpaTUMBIX XHUMHUYECKUX peakuusx. [IoHsATHE O TOMOTEHHBIX MU Te€TEPOTCHHBIX
peakuusax. llonarue o karammsze. [loHsTHE O XMMHYECKOM paBHOBecHMU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTh XUMHUYECKOW PEaKUUM W TOJO0XKEHHUE XUMHYECKOTO
pPaBHOBECHSL.

OKUCANTETbHO-BOCCTAHOBUTENBHBIC peaxkuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBlIeHHE YPaBHEHUIN OKUCIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUH C HCTIOIB30BAHIEM METO/1a AIEKTPOHHOTO OasiaHca.

Teopust SHAEKTPONUTHYECKONM TUCCOLMALMU. OJIEKTPOJIUTBI W HEDJIEKTPOJIUTEHI.
Katnonsl, aHuoHbl. MexaHW3M JUCCOLIMALIMM BEUIECTB C PA3JIMYHBIMUA BHUJIAMU
xuMuueckoi cBsa3u. Crenenp aucconuanuu. CUabHbIE U C1a0ble dJIEKTPOIUTHI.

Peakiuu woHHoro oOMeHa. YCJIOBHUS MPOTEKAHMWsS] PEAKIM HOHHOTO OOMeEHa,
MOJIHBIE U COKPAIIEHHBIE HOHHBIE YpaBHEHHS peakiuii. CBOCTBa KUCIOT, OCHOBaHUM U
CoJIell B CBETE MPEICTaBICHUN 00 AIEKTPOTUTHIECCKON nuccorumaiuu. KadecTBeHHbIC
peakunu Ha UOoHBL. [IoHSATHE O THIpPOIN3E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHUE C MOJESMHU KPUCTAIIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB
— METaJUIOB M HeMeTaJuioB (TpaduTa U ajiMasa), CIOKHBIX BEIIECTB (XJIOpUIa HATPHs),
HCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM pPEaKUuh OT BO3JIECUCTBUSA
pasIUYHBIX (DAKTOPOB, HCCIEAOBAHHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
MpoIecca IUCCOUMAIMU KUCIIOT, MIeJI04Yeil U cojel (BO3MOKHO MCIIOJIb30BAHUE BHUJIECO
MaTepUaJiOB), MPOBEJCHUE OINbITOB, WLTIOCTPUPYIOIIUX MPU3HAKHA MPOTEKAHUS PEAKIIUMA
MOHHOTO0 oOMeHa (00pa3oBaHUE OCa/iKa, BbIJEICHHUE T'a3a, 00pa30BaHKE BOJIbl), ONBITOB,



WJUTFOCTPUPYIOLIIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUuil (FrOpeHHue,
peaKlMKu pa3lIoKeHUs, COCIUHEHHUs), pPACIO3HABAHUE HEOPTraHWYECKUX BELIECTB C
MOMOIIIbIO KAYECTBEHHBIX PEAKIINI HA MOHBI, PELIEHNUE SKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTausbl 1 X coeIMHEHUS

OO6m1as xapakTepucTika rajoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
crenieHn okucieHus. CTpoeHHe H (PHU3UUYECKHE CBOWCTBA MPOCTHIX BEHIECTB —
raJIoreHoB. XMMHUYECKHE CBOWCTBA HA MPHUMEPE XJIOpa (B3aUMOJIEHCTBHE C METAJNIAMHU,
HEMETaJUIaMH, LIejao4aMu). XiaopoBoaopos. CossiHass KACI0Ta, XUMUYECKHAE CBOWCTBA,
MoJIy4eHue, NpuMeHeHue. JleficTBue XJIopa M XJIOPOBOAOPOIa Ha OPraHU3M YEJIOBEKa.
Baxnelimue XJI0puapl U UX HAXO0KAECHUE B IPUPOJIE.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne U (U3MYECKHME CBOWCTBA MPOCTHIX
BEILIECTB — KHCIOPOAAa MU Cepbl. AIIOTPONHBbIE MOJU(PHUKALKUUA KHUCIOPOAA U CEPBHI.
Xumuueckue cBoiicTBa cepbl. CepoBOIOPOA, CTPOCHHE, (PU3NYECKUE U XUMHUYECKUE
cBorictBa. OKCUABI CEpbl KaK IPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHas KHUCIOTa,
dbu3nYecKre U XMUMHUYECKHE CBOMCTBa (0OIIME KaK MPEACTaBUTENS Kjacca KUCIOT U
cnenuduueckue). XUMUYECKUE pEaKUuu, JEeKallde B OCHOBE IPOMBIIIEHHOTO
crocoba mosiydeHus cepHod kuciaotel. [Ipumenenue cepHoit kuciaotbl. Coiau cepHOU
KHCJIOThI, KaueCTBEHHAas peakuus Ha cyibpaT-uoH. Haxoxnenue ceppl u €€
COCAMHEHNA B Ipupoae. XHMHYECKOE 3arps3HEHUE  OKPYKAIOLIEH  Cpeabl
COEIMHEHUSIMU Cepbl (KUCIIOTHBIE TOXKIH, 3arPA3HEHUE BO3/1yXa U BOJOEMOB), CITIOCOOBI
€ro MpeaoTBpalICHUsI.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIEHUsA. A30T, paclpoCcTpaHeHUE B IpUpoJie, PU3NUECKUE U
XuMHueckue cBoictBa. KpyroBopor azora B mpupoje. AMMuak, ero (u3nyeckue U
XUMHUYECKHUE CBOMCTBA, MOIydeHHe U npumeHeHue. Coau aMMOHUS, UX (pU3NUEcKHUe U
XUMHUYECKHE CBOWCTBa, NpuMeHeHue. KadecTBeHHas peakuus Ha HOHBI aMMOHMS.
A3oTHas Kuciora, e€ mojlydeHue, (puandyeckue M XMMUYECKUEe CBOMCTBa (0OIIue Kak
MPEACTABUTEINS KJIacca KUCIOT U crnenuduyeckue). Mcnonb30BaHrue HUTPATOB U COJIEH
aMMOHHUSI B KayeCTBE MHHEpAJbHBIX YyJI0OpeHui. XUMHUYECKOe 3arpsi3HeHHeE
OKpY>KaroIlllel cpelibl COeAMHEHUIMHU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/AyXa,
nmouBsl M BojoéMOB). Docdop, ammoTponusie Moaudukanuu docdopa, puzndeckue u
xumudeckue cpoiictBa. Okcua docdopa (V) u dochopHas kucnora, GusnuecKue u
XUMHUYECKHE CBOMCTBa, mosiyueHue. Mcnonp3oBanue ¢ocdaroB B KayecTBe
MUHEpaIbHBIX YI0OpEHUN.

O6mas xapakrepuctuka 31emMeHToB IV A-rpynmnbel. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEpHbIE CTEMEHU  OKUCIEHUA. YTJIEpoJ, aUIOTPONMHbIe  MOJU(UKaAIH,
pacrnpocTpaHeHre B Tpupoje, (u3NYecKue M XHUMHUYECKHE CBOMCTBa. AcopOuus.
Kpyrosopot yriepona B npupoze. Okcuabl yriaepoaa, ux (Gu3nueckue U XuMUYECKUe
CBOMCTBA, JACICTBUE HA KUBbIE OPraHU3MBbI, [I0Jy4YEHHUE U IPUMEHEHNE. DKOJIOTHYECKHE
po0JIeMBbl, CBsi3aHHbBIE ¢ okcuaoM yrieponaa (1V), rumoresa rio0aabHOTO MOTETUICHUS
KJIMMaTta, MapHUKOBBIA 3PdeKT. YronbHas KUCIOTa U €€ CONM, X (PU3NYECKHEe U



XUMUYECKUE CBOWMCTBa, IOJydeHHME U npuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHkbl. VMcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBILIIEHHOCTU U
CEJIbCKOM XO3SIICTBE.

[lepBoHavasibHbIE MOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COEIUHEHUSX
yriaepoja (MeTaH, 9TaH, 3THJIEH, aleTUJICH, TaHOJ, TJIMLEPUH, YKCYCHasl KHUCJIOTA).
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB (Yrojib, IPUPOAHBIN Ta3, HEPTH), MPOIYKTHI UX
nepepaboTku (O€H3MH), HMX poJib B OBITY M NOPOMBIIUIEHHOCTH. [loHsATHE O
OHMOJOTHMYECKH Ba)KHBIX BEIIECTBAaX: KUpPaxX, O€IKax, yriaeBoJax — U X POJH B JKU3HH
YyeJioBeKa. MaTtepruanbHOE €IMHCTBO OPraHUYECKUX U HEOPIraHUYECKUX COCIUHEHUM.

Kpemnuuii, ero gusznyeckne U XMMUYECKUE CBOWCTBA, MOJTYYEHUE U TPUMEHEHUE.
Coenunenust kpeMHus B npupoje. O6mue npeacrasieHus 06 okcuae kpemuus (1V) u
KpeMHueBoU kuciore. CUIMKAThl, UX UCIOJIb30BAaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxneiiline CcTpOUTENbHBIE MaTEpHANIbl: KepaMuKa, CTEKJIO, IEMEHT, O€TOH,
xene300eToH. [[pobieMbl 0€30MacHOro MCIONIb30BAHUS CTPOUTEIBHBIX MATEPHAIOB B
ITIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3yuyeHUEe O00pa3lloB HEOPraHMYECKHX BEILIECTB, CBOICTB COJITHOM KHCIOTHI,
IPOBEJCHUE KAUYECTBEHHBIX pEaKklUi Ha XJIOPHUJ-UOHBI M HAOJIOJIEHUE NMPU3HAKOB UX
IPOTEKaHUs, OMBITHI, OTpaXxkaroure (Gpu3nueckrue 1 XUMUYECKUE CBOWCTBA TaJIOTEHOB U
UX COEIUWHEHUU (BO3MOXHO HCIOJIb30BAHME BHUAEOMATEPUATIOB), O3HAKOMJIEHUE C
oOpa3uamMu XJOpUIOB (TaJOr€HUJ0B), O3HAKOMJIEHHME C oOpa3laMH cepbl U €€
COEIMHEHUSIMU (BO3MOXHO MCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB), HAOIIOEHUE Mpoliecca
oOyIJIMBaHMs caxapa MoJl IeWCTBUEM KOHLEHTPUPOBAHHOW CEPHOU KUCIOTHI, U3yUEHUE
XUMUYECKUX CBOMCTB pa30aBIEHHON CEpHOW KHCIOTHI, MPOBEIACHUE KauyeCTBEHHOMN
peakuuu Ha cyiab(paT-uoH U HaOJM0JeHUe MpHU3HaKa €€ MPOTEKaHUs, 03HAKOMJIEHHE C
¢u3nueckuMu  CBOMCTBaMHM a30Ta, ¢ochopa U HX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJICOMATEPHUAIOB), Oo0Opa3iiaMu a30THBIX M (HOCHOPHBIX yAOOpEHHA,
NoJlydeHue, coOupaHue, pacro3HaBaHWE M U3YUYEHHE CBOMCTB aMMHaKa, MPOBEICHUE
KAueCTBEHHBIX PEAKIUN HAa MOH aMMOHHMS U (pocdaT-MOH U M3ydEeHUE MPHU3HAKOB HMX
MIPOTEKAHUS, B3aWMOJCHCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOHO MCIOJIb30BAHUE BHUECOMATEPHUAIIOB), U3YUEHUE MOAEIICH KPUCTAIUIMYECKUX
pem€Tok anMasa, rpadura, QysuiepeHa, O03HAKOMJIEHHE C TMPOIECCOM aacopOLuu
PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOrasa,
MoJIlyueHue, coOupaHue, pacro3HaBaHHE W HU3YyYEHHE CBOWMCTB YIJIEKUCIIOrO Tasa,
IPOBE/ICHUE KAYECTBEHHBIX pEaKIMi Ha KapOOHAT W CHJIMKAT-UOHBI M HW3Y4YEHUE
OPU3HAKOB  HMX  NPOTEKaHWs, O3HAKOMJIEHHWE C  MOPOAYKIUEH  CHUIMKATHOU
POMBIIIEHHOCTH, pEUIEHUE 3KCIEPUMEHTAIbHBIX 33Jad 1o TeMe «Baxuenmme
HEMETAJUIBl U UX COCAUHEHUS.

MeTa/lIbl M MX COCAUHEHMS

OOmasi XapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METa/VIOB Ha OCHOBAaHUM HUX
noJioxkeHus B Ilepuoanueckont cucteme xumudeckux snemeHToB /. M. Menneneesa u
cTpoeHusi aTtoMoB. CTpoeHHE MeTaUIOB. MeTamnueckas CBSI3b W METAJUIMYECKAs



KpUCTAJUIMUECKasi peIIETKA. OJIEKTPOXUMUYECKUN pAJl  HANOpSKEHUd METaJlIoB.
dusznyeckue M XHUMHYECKHE CBOMCTBa MeTaioB. OOmuMe CcrnocoObl MOJydeHUs
MeTaiioB. [loHsITHE O KOPpPO3MM METAIOB, OCHOBHBIE CIOCOOBI 3alUTHI UX OT
Koppo3uu. CruiaBsl (CTallb, YyT'YH, TIOPATIOMUHHIHN, OpOH3a) U UX IPUMEHEHHE B OBITY U
MPOMBIIIJIEHHOCTH.

[[lenounsle MeTaIBL: TOJOXKEHHWE B llepuonnyeckor CHUCTEME XUMHUYECKHUX
anemeHToB J[. M. MenneneeBa, CTpoeHHE HX aTOMOB, HAaXO0XJICHUE B MPUPOJE.
du3znyeckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kanus). OKCuabsl U
TUIPOKCUABI HATPUA U Kalusl. [[puMeHeHne menouHbIX METAIVIOB U UX COCTUHEHUN.

[IlemoyHO3EMENBHBIE METAJIBI MArHUM W KaJlblMii: MoJiokeHue B [lepuoauueckoit
cucteMe XxuMmMuueckux osneMeHToB J[. WM. MeHaeneeBa, CTpO€HHE UX aTOMOB,
HaxoXxJaeHue B mpupojaec. dusznueckrue M XUMUYECKHE CBOMCTBA MAarHUs M KaJbIIUS.
Baxueilime coenuHeHus Kaublus (OKCHA, THAPOKCHA, coyi). JKECTKOCTh BOJBI U
CHOCOOBI €€ YCTpaHEHHUS.

AroMUHHAN: TTON0KEeHKE B llepuonndeckon cucrteme XuMuieckux 3imeMeHToB [1. 1.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJECHUE B mpuponae. Ou3ndyecKkue U XUMUUYECKUE
CBOMCTBA aTFOMHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIa M THIPOKCHJIa aJTFOMUHUS.

Kenezo: nonoxenue B Ilepuommueckoit cucreme XxumMuueckux snemMeHToB [I. U.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXJIeHUE B mnpupone. duznueckue U XUMUYECKUE
cBoMcTBa xene3a. Oxcupl, rugapokcuanl u conu xkenesa (1) u xenesza (111), ux cocras,
CBOWCTBA U MOJyYCHHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C 00pa3laMi METAJIJIOB U CILJIaBOB, UX (DM3NYECKUMU CBOMCTBaMH,
U3YYEHHUE  pEe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BUIEOMATEPUATIOB), 0OCOOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KAIBIMS U HATPHsI C BOJION
(BO3MO’KHO HCIIOJIb30BAHUE BUIECOMATEPUAIIOB), UCCIEA0OBAHUE CBOMCTB KECTKOM BOABI,
mpoliecca  TOpeHHUs  JKelne3a B Kuciaopoae  (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUSI KaY€CTBEHHBIX PEaKIIM Ha MOHBI: MarHus,
KaJbliMsl, antoMuHud, 1uHka, xeneza (1) u xeneza (1), menu (1), Habnrogenue u
ONMCAHUE TMPOLIECCOB OKPAIIMBAHUS TUIAMEHUM HOHAMHU HATpHUs, Kaldus M KaJbLHs
(BO3MOHO HCIIOJIB30BAaHUE BHUIEOMATEPHAIOB), UCCIEI0BaHNE aM(pOTEPHBIX CBOWCTB
TUJPOKCHUIA ATFOMUHUS U THIPOKCHUIA ITMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 10
Teme « BaxHeHIme MeTaJuIbl U UX COCTMHCHUS.

XuMHS M OKPYKAKOLIAA cpela

BemectBa u wMarepuanbl B IIOBCEIHEBHOM JKU3HU 4eJoBeka. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. IlepBasi momorns mnpu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYyKawmoumeh cpeapl (MmpelaenbHas JAOoMycTUMas
KoHIeHTpausi Beuiects, aanee — [I[JIK). Ponp XxumMum B pemieHUH 3KOJIOTHYECKHUX
mpo0em.

Xumuueckuii IKChepumenm:



n3ydeHue oOpasloB MaTepuangoB (CTEKJIO, CIUIaBbl METALIOB, TIOJWMEPHBIC
MaTepualbl).

Mesxcnpeomemmnuwie ceasu

Peanuzanusi MeXNpeAMETHBIX CBsI3ed MpU M3yYeHUH XUMHM B 9 Kiacce
OCYUIECTBJISICTCS Yepe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK W TOHATHH, SBJSIONIUXCS CUCTEMHBIMU IS OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC TTOHATHS: HAY4YHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHSI,
aHaIM3, CHUHTE3, KilacCU(UKAIMA, TEePUOANIHOCTh, HAOIIOECHNEe, JKCIIEPUMEHT,
MOJITMPOBaHUE, U3MEpPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIA A(DQEeKT, TeXHOJIOTHS,
MaTepHaIbl.

®duzuka: Marepusi, aroM, dSJIEKTPOH, MPOTOH, HEHUTPOH, WMOH, HYKJIHJ], H3O0TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYA, JJICKTPUICCKUN 3apsl, MPOBOAHUKHU, TOTYIPOBOIHUKH,
IUDIIEKTPUKH, OTORIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTAUIMUECKass pemeTka, CIUIaBbl, (QU3UYECKUC
BEIIMYUHBI, €AUHUIIBI HW3MEPECHHS, KOCMHYECKOE IPOCTPAHCTBO, IUTAHETHI, 3BE3BI,
Connue.

buonorusa: ¢orocunTes, napixanue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIC
yI00pEeHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MuHepasnabl, TOPHBIC MOPOJBI, IOJIE3HBIC
HCKOITaeMbI€, TOIIJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA HIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIMIHOCTHBIE PEe3yNbTaThl OCBOSHUS MPOTPAMMBI OCHOBHOTO OOIETO 00pa3oBaHUS
JOCTUTAIOTCSI B XOJIe OOy4YeHUsT XMMHUU B €IUHCTBE Y4YEOHONW M BOCIUTATEIBHOU
NEATEeIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMM IIEHHOCTSMH, NPUHATHIMA B OOIECTBE IMpaBUJIaMU U
HOpPMaMH TOBEJICHUSI U CIOCOOCTBYIOT MpPOLIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHUS U
COIMAIIA3AIIU 00yYaIOIIHUXCS.

JInyHOCTHBIE pe3yabTaThl OTPAKAIOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJICTBOBATbCA CUCTEMOU MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIIMN M PACIIUPECHUE
OTbITA JEATEILHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

EHHOCTHOTO OTHOLIEHHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY H
HAyYHOMY HACJEOUI0, TOHUMAaHHS 3HAYEHUS XUMUYECKOW HAyKh B JKH3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHON uHMOpMaIuein o
NEPENOBbIX JIOCTHKEHHSIX M OTKPBITHUSIX MHPOBOM U OTEYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABIICHUS O COIMANIBHBIX HOPMax U MpaBUIaX MEXIMYHOCTHBIX OTHOIIEHUN B
KOJUIEKTUBE, KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4eOHOUCCIIeI0BATEILCKON, TBOPUECKON U IPYTUX BUAAX JIEITEIbHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JEATEIBHOCTH  TPU  BBIOJIHEHHH  Y4E€OHBIX,
MO3HABATEIbHBIX 337a4, BBINOJHEHHUH XHUMHUYECKUX JKCIIEPUMEHTOB, CO3JaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOMIOHUMAHHUIO U B3aUMOIIOMOIIM B MpOLIECCe
ATON y4eOHOW JEeATEeIbHOCTH, TOTOBHOCTH OIICHHMBAaTh CBOE TOBEICHHE M TOCTYINKHU
CBOUX TOBApHUILEH C MO3UIIMKM HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEJCTABICHUSI O BEIIECTBE U XHMHUYECKOW PEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIIOIINE OCHOBY
JUIST TIOHUMAaHMS CYIIHOCTH HAyYHOW KapTHUHBI MHUpPa, MPEICTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3X UYEJIOBEKA C MPUPOTHOM CpelioH, O
POJI XUMHH B TTIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HaBaTEIbHbIE MOTHBBI, HAIIPABJICHHBIC HA MOJIyYeHHUE HOBBIX 3HAHUH 10 XUMUH,
HEOOXoaMMBbIE  NJii  OOBSCHEHUS  HAOMIOaeMbIX  TPOIECCOB W SIBJICHUH,
MMO3HABATENIbHON, MH(POPMAITMOHHOW U YUTATEIHCKON KYJIbTYpPHI, B TOM YHCJIC€ HABBIKOB
CaMOCTOSTENIbHON paboThl C YYEOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATypOH,
JOCTYIHBIMU TEXHUYECKUMH CPEICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHI;



MHTEpPEC K 00YyUYEHHIO U MO3HAHUIO, JTI0O03HATEIBHOCTh, TOTOBHOCTh U CHOCOOHOCTH
K caM0o00pa30BaHUI0, IPOEKTHOM U HUCCIIEI0BATENILCKON JEATEIBHOCTH, K OCO3HAHHOMY
BbIOOpPY HANPABIECHHOCTU U YPOBHS 00yY€HHUS B JaJIbHENIIEM;

4) hopMuUpOBaHUS KYyJbTYPHI 3/10POBbA;

OCO3HaHHUE LICHHOCTH YXW3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 310POBBIO,
YCTaHOBKH Ha 370POBBII 00pa3 »KU3HHU, OCO3HAHUE MOCIEACTBUN U HENIPUATUE BPEIHBIX
NpUBBIYEK (YHNOTpPEOJNEHUST alKOrojsl, HApKOTUKOB, KYypEHHUs), HEO0OXOIUMOCTH
COOMIOICHUS TIPaBMJI OE30MACHOCTH MPH OOpalIeHUH ¢ XMMUYECKUMHU BEIIECTBAMU B
OBITY M peaTbHOM KU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K NPAKTUYECKOMY H3Y4YEHHIO Npodeccuil M Tpylda pasiIuyHOro poja,
yBaXEHUE K TPyAY M pe3yibTaTaM TPYAOBOH ACATEIBHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUsI MPEIMETHBIX 3HAHUM [0 XMMUHU, OCO3HAHHBIM BHIOOP MHAMBUIYATbHON
TPAaEKTOPUHU TPOJOLKEHHS] 00pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB U
CHOCOOHOCTH K XHMHH, OOUIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCIEUIHOM
MpO(PECCUOHAIBHON JIEATEIbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh
aJIalTHPOBATHCA B MPO(ECCUOHATIBHON cperie;

6) IK0JIOrHYeCKOro BOCIIMTAHHSA:

HKOJIOTMUYECKHU 11eJIeCO00pa3HOe OTHOUIEHHE K MPUPOJE KaK MCTOYHUKY JKU3HHM Ha
3emile, OCHOBE €€ CyIIECTBOBaHHUS, MOHUMAHUE LEHHOCTH 30POBOTO M 0E30MacHOro
oOpaza JKHM3HU, OTBETCTBEHHOE OTHONIEHHWE K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIIOACHUS MpaBUil 0€3011acCHOTO
MOBEJEHUS MpU pabOTe ¢ BELUIECTBAMHU, a TAK)KE B CUTYaLUSIX, YITPOKAIOLIUX 310POBbIO
1 KU3HU JII0JICH;

CHIOCOOHOCTH TNPUMEHSATh 3HaHUS, MOJy4yaeMble MNP HM3YUYEHUU XUMHUH, JIs
pelIeHusl 3a/a4, CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOJHOU CPEIOM, ISl IOBBIIICHUSA
YPOBHS 3KOJIOTMYECKON KYJIbTYPhl, OCO3HAHUS INI00ATBLHOTO XapaKTepa SKOJIOTHUECKUX
npoOjeM W MyTed HX peleHUs MOCPEICTBOM METOAOB XWUMHH, HKOJIOTHYECKOTO
MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS UM B MO3HABATEIIbHOM, KOMMYHUKATUBHON U
COLMAJIbHOM ITPAKTHKE.

METAIIPEJAMETHBIE PE3YJIBbTATBI

B cocraBe MeranpeaMETHBIX ~ PE3YJbTATOB  BBIACISAIOT  3HAYMMBIE A
dbopMHUpOBaHUS MUPOBO33PEHUST OOIICHAYYHBIC TOHATHUS (3aKOH, TEOPHsl, MPHUHIIHII,
rumnoTe3a, pakt, CUCTEMa, IIPOIIECC, IKCIIEPUMEHT U APYTOE. ), KOTOPbIE UCIIOIB3YIOTCS B
€CTEeCTBEHHO-HAYUHBIX YYCOHBIX MpeAMETaxX U MO3BOJSIOT Ha OCHOBE 3HAHUU M3 ITHX
npeaMeToB (popMHUPOBaTh MPEJACTABICHUE O IEIOCTHOM HAay4YHOM KapTUHE MUpa, U
VHUBEpCaJbHbIe  y4eOHbIE  JeHCTBUA  (ITO3HABATENIbHBIE, KOMMYHHUKATUBHBIC,
pPETyJSTUBHBIE),  KOTOpble  obOecrmeunBarOT  (OpPMHpPOBAHHWE  TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TUITAHUPOBAHHUIO U OCYIIIECTBICHUIO YIEOHOU e TETLHOCTH.
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jijornyeckue AeicTBHA:



YMEHUS HCTOJB30BaTh MPHUEMBI JIOTUUECKOTO MBINIJICHUSI MPU OCBOCHUW 3HAHWM:
pPacKphIBaTh CMBICT XWMUYECKUX MOHSATHHA (BBIACTATh MX XapaKTEepHbIE MPU3HAKH,
yCTaHABIUBATh B3aWMOCBSI3b C JAPYTUMHU TIOHATHSMH), HCIIOJIB30BATh TOHSITHS IS
OOBSICHEHUSI OTJENBHBIX (PAKTOB W SIBIICHWH, BHIOMpATh OCHOBAHUS U KPUTCPHUH IS
KJIaCCU(PHUKAIUU XUMHUYECKUX BEIIECTB M XUMHYECKHX pPEaKIUi, YCTaHABJINBATh
MIPUYMHHO-CJICACTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3YYCHHS, CTPOUTH JIOTUICCKUE
paccyxneHus (MHIYKTHBHBIC, JCTyKTUBHBIC, 110 aHAJOTWH), JENaTh BHIBOABI U
3aKITIOYCHUS;

YyMEHHE TPUMEHSATh B TpOlecce TO3HAHUA TOHATHUSA  (TPEIMETHBIE W
METanpeaMETHBIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJCIH, HCIOIb3yeMble B XHMHH,
npeoOpa3oBhIBaTh IMMPOKO MPHUMEHSIEMbIE B XHMHH MOJCIbHBIC TMPEACTABICHUS —
XUMHYECKUNA 3HAK (CHMMBOJ DJIeMEHTa), XHMHUYeckas QopMmyna © ypaBHCHHE
XUMUYCCKON peaKIuy — IPH PEIICHUH YIeOHO-TI03HABATEIBHBIX 33/1a4, ¢ YI6TOM ITHX
MOJICIIBHBIX TIPEICTABIICHUNA BBISABIATH M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKU
M3y4aeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB M XUMHUYCCKUX PEAKIIUHA, BBISIBISATH
o0mue 3aKOHOMEPHOCTH, NPHYUHHO-CJICIACTBCHHBIC CBSI3M W TPOTUBOpPEUHS B
U3y4aeMbIX IIPOIIECCax U SIBJICHUSX.
ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

yYMEHHUE UCIO0JIb30BaTh MOCTABJICHHBIE BOIIPOCH! B KAU€CTBE MHCTPYMEHTA TTO3HAHUS,
a TaK’Ke B Ka4E€CTBE OCHOBHI I (POPMUPOBAHUS TUTIOTE3BI TI0 MPOBEPKE MPABIIEHOCTH
BBICKA3bIBAEMBIX CYXKJICHUN;

MpUOOpETEHUE OIbITa 10 TUIAHUPOBAHWIO, OpPTaHU3AMH W  TPOBEICHUIO
VYCHHYECKUX  DKCIIEPUMEHTOB, yMEHHE HaOIogaTh 3a  XOJOM  Iporiecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH OOOOIIEHUS W
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OIbITa, MUCCIIENOBAHUS, COCTABIATh OTUYET O
poJieTIaHHON paboTe.

Pabora c nndopmanueii:

yMEHHUE BhIOMpATh, AHATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO Pa3TMIHBIX
BUIOB W (OpPM TIPEACTABIICHUS, IOIy4aeMyl0 W3 pPa3HBIX HCTOYHHKOB (HAyYHO-
MOMyJISIpHAsT JTUTEpaTypa XUMHUYECKOTO COJEP)KaHMsI, CIIPABOYHBIC IMOCOOMS, PeCypChl
WNuTtepHera), KPUTUYECKHM  OILCGHUBATh MPOTUBOPEUYMBYIDO U  HEJOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHUE TPUMEHSATHh PAa3IMYHbIE METOJbl M 3alpoChl MPU TOUCKE U OTOOpE
nH(}OpPMAIUU ¥ COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX ISl BHITOTHEHUS YICOHBIX
W TIO3HABATEIbHBIX 3aJlad OMPEICIEHHOTO THITA, MPHOOPETCHHE OIbITa B 00JaCTH
UCIIOJIB30BaHUSI ~ MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJOTHH,  OBJIQJICHUE
KyJTbTYpOW  aKTUBHOTO  HWCIIOJB30BaHMSI  PA3IMYHBIX  IMOMCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTHUMANBbHYIO (OpMY TMpencTaBieHrus HHOOPMAIMH U
WJUTIOCTPUPOBATH pellaeMble 3aJ]a4il HECJIOKHBIMU CXE€MaMH, TharpaMMamMu, JpyruMu
dbopmamu rpadKu 1 UX KOMOUHAITUSIMU;



YyMEHHE  HCIONb30BaTh W  aHaJU3UpOBaThb B  Ipolecce  y4yeOHOH U
UCCIIEIOBATEIbCKON AESITENbHOCTH HMH(MOPMALMI0 O BIMSHUM IPOMBILIUIEHHOCTH,
CEJIBCKOT0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH TPUPOJHOU CPEbl.
KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHMsI 3aJaBaTh BOIPOCHI (B XO0J€ AMaiora U (Wiau) AUCKYCCHUH) IO CYILECTBY
00cCyX/1aeMoi TeMbI, POPMYJIHMPOBATH CBOW MPEMJIOKEHHSI OTHOCUTEIBHO BBITOJIHEHHUS
MPEUTOKEHHON 3a/1a4u;

YMEHUS NPEJCTaBIATh MOJYyYEHHBIE PE3YNIbTaThl MO3HABATEIBHON AESTEIBHOCTU B
YCTHBIX WM TMHCbMEHHBIX TEKCTaX; JeJaTh IPE3CHTALUI0 PE3YJIbTATOB BBINOJHEHUS
XUMHUYECKOTO 3KCrepuMeHTa (1abopaTOpHOro OImbITa, JabOpaTopHON padOThl 1O
HCCJIEJOBAaHUIO CBOMCTB BELIECTB, yU€OHOIO MPOEKTA);

YMEHHUsSI  y4eOHOro  COTPYyJHHMYECTBA CO CBEPCTHUKAaMU B  COBMECTHOM
MMO3HABATEJIbHOM W MCCIEI0OBATEIbCKOM AEATENBHOCTH MPU PELICHUH BO3HUKAIOIIMX
po0JIeM Ha OCHOBE Y4Y€Ta OOLIMX MHTEPECOB M COIIACOBAHUS MO3ULIMNA (00CYXKIACHHUS,
OOMEH MHEHMSIMH, «MO3TOBBI€ IUTYpPMbI», KOOPJAHMHALMS COBMECTHBIX JIEHCTBHIA,
OTpe/ICJICHUE KPUTEPHUEB IO OIEHKE KaueCTBa BHITIOJIHEHHOUN pabOThI U Apyrue).
PeryisiTuBHBIC YHMBEPCAJIbHbIC YYeOHbIC NeHCTBHA:

YMEHUE CaMOCTOATENIBHO ONPENENATh LEJIH  JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJHUPOBATb M TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeSATENbHOCTh, BBIOMpaTh HambOosee 3()(PEKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
MO3HABATENIbHBIX ~ 3a/lad, CaMOCTOSITENbHO  COCTABJISTh WM  KOPPEKTUPOBATH
MPEUVIOKEHHBIA aITOPUTM JEUCTBUM NPU BBINOJHEHUHN 3aJaHUM C YYETOM MOJy4ECHUS
HOBBIX 3HaHUM 00 Hu3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKUUAX, OLICHUBATh
COOTBETCTBHUE IIOJIYYEHHOIO pe3yjbTaTa 3asBJICHHON L€, YMEHHE HCIIOJIb30BaTh U
aHAJIU3UPOBATh KOHTEKCTBHI, PEUIAraéMble€ B YCIOBUU 33IaHUN.

HPEAMETHBIE PE3YJIBTATBI
B cocrtaBe mpeaMETHBIX pe3ysibTaTOB IO OCBOEHHUIO 00SA3aTEIBHOIO COAEpIKaHUS,
YCTaHOBJIEHHOI'O JaHHOW (penepanbHOM pabodeil mporpaMmon, BBIIEISAIOT: OCBOCHHBIE
00y4aroIMMuUCs Hay4YHbIE 3HAHUS, YMEHUS U COCOOBI JEHCTBUM, crienuuduuecKue s
npeaMeTHON o0sacTi «XUMHs», BUIbI A€ITEIbHOCTU MO MOJyYEHUIO HOBOTO 3HAHMS,
€ro UHTEpIpeTalnn, IPeoOpa30BaHUIO U MPUMEHEHHIO B PA3IUYHBIX YUYEOHBIX U HOBBIX
CUTYyaLUSX.
K xonmy oOyueHuss B 8 kJjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
e pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TOHSATHUH: aTOM, MOJIEKYJa,
XUMHUYECKHUN 3JIEMEHT, IPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMECH (OAHOPOAHAS
Y HEOJHOPOJIHAsA), BAJIGHTHOCTh, OTHOCUTENbHAS aTOMHAsl U MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MaccoBass J0JiI XHUMHYECKOIro
AJIEMEHTa B COEJAMHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJIb,
ANEKTPOOTPHULIATENIBHOCTh,  CTENEHb  OKUCJIEHUWS,  XHMHYECKas  peakis,
KJacCU(PUKALMs peaKUui: peakuuu COEIMHEHUs, PEaKIUM Pa3IoKEHUs, PeaKLuu



3aMEIEHNs, PeaKkInu OOMEHa, 3K30- M DHIOTEPMUYECKHE PEaKIMH, TEIIOBOM
ahdexT peakuuu, SAPO aTOMa, SJIEKTPOHHBIM CJIOKW aToMa, aTOMHAas OpOWTalb,
paguyc aroMa, XMMHUYECKasl CBs3b, MOJISIPHAS W HEMOJISIpHAs KOBAJIEHTHAs CBS3b,
WOHHAas CBSI3b, WOH, KaTUOH, AaHHWOH, pPAacTBOpP, MaccoBas JOJs BELIECTBA
(IpoueHTHasE KOHILIEHTpAIusi) B pacTBOPE;

WJUTIOCTPUPOBATHh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHSITUI U MPUMEHSTh 3TH
MIOHATHS TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

WCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIUKY MJI COCTaBJIC€HHSA (HOPMYN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

OMpEENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, CTEIECHb
OKHUCJICHUSI DJIEMEHTOB B OWHAPHBIX COEAMHEHUSX, MPUHAIJICKHOCTh BELIECTB K
onpenenEHHOMY KJIAcCy CO€IMHEHUU 1o ¢dopMmysiaMm, BHUJ XUMHYECKON CBS3H
(KoBaJICHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCIUHCHUSX;

packpbiBath cMbIca [lepuoauueckoro 3akona /. 1. Menneneesa: 1eMOHCTPUPOBATH
MMOHMMAaHHUE MEePUOJUIECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT UX
nosnoxeHust B llepuognyeckoil cucreMe, 3aKOHOB COXPAHEHHsSI MAacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs], 3aKOHa ABOTaapo;
OMKCHIBATh U XapaKTepu3oBaTh TabmuuHyro ¢opmy Illepuognyeckoit cucTembl
XUMHUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHATUS «TJIaBHAs MoArpyIma (A-rpymnmna)» u
«mnobounas noarpynmna (b-rpynmna)», mansie U OOJbIIME TEPHOABI, COOTHOCHUTH
o003HaueHus, KoTopble wuMeroTca B Tabmuue «llepuonnueckass cucrema
xuMmudeckux snemeHToB . WM. MeHneneeBa» C YHUCIOBBIMU XapAaKTEPHUCTUKAMU
CTPOEHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj slpa, oOllee 4Yucio
AJIIEKTPOHOB U PACTIPEICTICHUE UX IO DJIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBAaTh ~ XUMUYECKHE  DJIEMEHThl, HEOPraHWYeCKHe  BEIIEeCTBa,
XUMHUYECKUE peaKIuu (10 YUCITy U COCTaBY yYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, IO
TeroBoMy 3G hexTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME XUMHUUYECKHUE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIACCOB, TMOJATBEpXkJasi ONKHCaHUE MpPUMEPAMU  MOJICKYJISIPHBIX  YpaBHEHUI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUIA;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAYECTBEHHOI'O COCTABa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALICHUN B PA3IMYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJI0 XMMHYECKOrO 3JIEMEHTa MO (opMyJie COEAUHEHHUS, MaCcCOBYIO
JOJII0 BEIIECTBAa B PAaCTBOPE, NPOBOAUTH PACUETHl IO YPABHEHUIO XUMHUYECKOU
peaKkIuu;

MPUMEHSITH OCHOBHBIC OTIEPAIIUU MBICIIUTEILHOU AEATEIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEGHHE, O000OIICHHE, CHUCTEMATH3allhi0, KJIACCHU(PUKAIIUIO,  BBIIBICHUC
MIPUYUHHO-CJIEACTBEHHBIX CBS3EH — JJISI U3YUEHHS CBOMCTB BEIIECTB U XUMUYECKHUX
peaKkiuii, eCTeCTBEHHO-HAy4YHbIC METOJbI TO3HAHUS — HAOIIOJCHUE, MU3MEpPEHUeE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICIICHHBIN );



CJIeIOBAaTh TPABWJIAM TIOJb30BAaHUS XUMHUYECKOW TMOCYyAOW © J1abOpaTOpHBIM
o0opyI0BaHUEM, a TAKXKE MpaBUJIaM OOpaIlEHUsI C BEIIECTBAMHU B COOTBETCTBUHU C
UHCTPYKIUSIMA 110  BBIIIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYCHUIO M COOMpPAaHMIO Ta3000pa3HBIX BEHIECTB (BOIOpOJA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPENCIEHHOW MaCcCOBOW JOJIEW PACTBOPEHHOIO
BEIIECTBA, IUIAHUPOBAaTh W  NOPOBOAUTH XHUMHUYECKHUE OKCIIEPUMEHTHI 10
pPacno3HaBAHHMIO PACTBOPOB IIEJIOYEH U KUCIOT ¢ MOMOUIBIO HHAUKATOPOB (JAKMYC,
deHondTanenH, METUIIOPAHK U JPyTHE).

K xonmy oOyuenuss B 9 kJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM ypOBHE

JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PAacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKUX MOHATUN: XUMUYECKUHN 3JIEMEHT, aTOM,
MOJIEKyJa, HWOH, KAaTHOH, AaHWOH, IPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO,
BAJICHTHOCTb,  3JEKTPOOTPHUILIATENIbHOCTh, CTENEHb OKUCIEHUS, XHWMHUYECKas
peakusl, XUMUYECKask CBA3b, TEIIOBOUN 3(h(PEKT peakiuu, MOiab, MOJISIPHBIA O0BEM,
pacTBOp, AIEKTPOJUTHI, HEIJIEKTPOJIUTHI, BJIEKTPOJUTUYECKAs JUCCOLUALUS,
peaklMy MOHHOTO OOMEHA, KaTajlu3aTop, XMMHUYECKOE PaBHOBECUE, OOpaTHUMbIE U
HeoOpaTUMBbIE PEaKIUM, OKUCIUTEIIbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUU, OKUCIUTEb,
BOCCTAHOBUTENb, OKHUCJICHHE U BOCCTAHOBJIEHHE, aJUIOTPOINUs, aM(OTEPHOCTbD,
XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAs, METaJUIMYecKas), KpUCTAJUITMYecKas
pelI€TKa, KOPpO3UsS METAIUIOB, CIUIABBI, CKOPOCTh XHUMHWYECKOW PEAKIHH,
npenenpHo pomnycrtuMas konneHtpanus /1K BemecTsa;

WJUTIOCTPUPOBATHh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHSTUI U MPUMEHSTh 3TH
TIOHATHSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBlIeHHWS (POpMyINl BEIIECTB H
YPaBHEHUN XUMUUYECKUX PEAKLINM;

ONpPENENIATh BAJICHTHOCTh W CTENEHb OKHUCJIEHUA XHUMHUYECKHX 3JIEMEHTOB B
COCIMHEHMSIX PA3JIM4YHOIO COCTaBa, NMPUHAMJIEKHOCTh BELIECTB K OIPENEIEHHOMY
KJIaCCy COeMHEHUN 1o (hopMyam, BUI XUMHUUYECKON CBs3U (KOBaJCHTHAsI, MOHHAS,
METaJuIMuecKasi) B HEOPraHMYECKHX COEIUHEHUSIX, 3aps] MOHAa MO XMMHYECKOU
(dopmyre, XxapakTep cpelibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTMHEHHM, THII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh  cMmbica  Ilepuommueckoro 3akona J[. WM. MeHnaeneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHWMAHME: OMHUCHIBATH M XapaKTEPHU30BATh TAOIUYHYIO
dopmy Ileprogmdeckoil CHUCTEMBbI XUMUYECKUX DJIEMEHTOB: paszinyaTh IOHSATHUS
«raaBHas noarpynna (A-rpynmna)» u «mnobounas noarpymnmna (b-rpynmna)», manisie u
OONbIIME  TEPUOJIbl, COOTHOCUTH  OOO3HAUYEHHS, KOTOpbIE HMEIOTCS B
NEePUOJUYECKON Tabyuile, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHUX JJIEMEHTOB (COCTaB M 3apsija sjpa, OOIIee YUCIO BJIEKTPOHOB U
pacnpeziesieHue UX MO 3JIEKTPOHHBIM CJIO0SIM), OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B
W3MEHEHHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B MpeJesiax MajblX MEepUOI0B U
[JIABHBIX MOJATPYMH C YYETOM CTPOEHUS UX aTOMOB;



KJIacCUUIUPOBATh  XUMUYECKHME  DJIEMEHTBl, HEOPraHWYEeCKHE  BEILECTBa,
XUMHUYECKUE peakuu (10 YUCITY U COCTABY yYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, IO
TerioBoMy 3G eKTy, M0 M3MEHEHHMIO CTENEHEH OKHUCICHUS XHUMHYECKUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) 00IIME W crenuduueckrue XMMHUYECKHE CBOMCTBA
MIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
Y MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTABJISITh YPAaBHEHMS JJIEKTPOJIMTHUYECKOW IHCCOLUMALMU KHUCIOT, IIEJIOYed H
COJIEH, TIOJIHBIE U COKPAIIEHHBIE YPABHEHHS PEAKIM HOHHOTO OOMEHa, YpaBHEHHUS
peakiuii, TMOATBEPXKIAONIMX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3H  MEXKIY
BEIIECTBAMHU PA3IMYHBIX KIJIACCOB;

PaCKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTAaBJICHMSI JIEKTPOHHOTO OajaHca 3THX PeaKLuid;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHSI, BOZMOXHOCTH
MPOTEKaHUSI XUMUYECKUX MPEBPALICHUI B PA3JIMYHbBIX YCIOBUSIX;

BBIYMCIIITH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJII0 XMMHMUYECKOIO 3JE€MEHTa Mo (opMmyse COEIUHEHHUS, MACCOBYIO
JIOJIF0 BEILECTBA B PAcTBOPE, MPOBOAUTH PACUETHl 110 YPABHEHUIO XUMHYECKOU
peakuuu;

coON0IaTh IMpaBujia TOJb30BaHUS XHMHUYECKOW TMOCylnod U J1abopaToOpHbIM
000OpyI0OBaHUEM, a TaKXe€ IpaBuia OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIUSIMUA 10 BBINOJIHEHUIO JIAOOPATOPHBIX XWMHYECKUX OIBITOB IO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEUIECTB (AMMHUAKA U YTIIEKHUCIIOTO ra3a);
IPOBOJNTh PEAKIMU, TMOATBEPKIAIOIINE KAYECTBEHHbIA COCTaB pa3IuYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOpUI-, OpOMUI-, HOAUI-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KAaTHUOHBI AMMOHUS W HOHBI
U3YUYEHHBIX METAJUIOB, MPHUCYTCTBYIOLIME B BOJHBIX PAcTBOpPaX HEOPTaHUYECKUX
BELIECTB;

MIPUMEHSATH OCHOBHBIE ONEPALIMM MBICIUTEIBHON 1€ATeIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHUE, 000O0IEHNEe, CUCTEMATU3ALIMIO, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — I U3YYEHUSI CBOMCTB BEIIECTB MU XMMHYECKUX PEAKLHHN, €CTECTBEHHO-
HayyHble METOJbl TO3HaHUS — HaOJIOJCHUE, W3MEPEHUEe, MOJEIMPOBAHNUE,
AKCIEPUMEHT (PEabHbI U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
u(ppoBbIe
Ne n/m | HaumeHoBaHHe pa3iesioB M TeM NMPOTrPaMMBbI Kourpoabubie | IlpakTuuyeckue (mupp )
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
11 XuMHsT — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 5 bubnuorexa [{OK
' MPAKTUYECKOU IeSITEILHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bubmnoreka IIOK
12 B 15 1
CHICCTRA 1 XHMUHACCIHE peakiin https://m.edso0.ru/7f41837¢c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
bubmuorexa [JOK
2.1 B .K LI
03ayx. Kucnopon. Tlonsrue 06 oxcrnax 6 https://m.edso0.ru/7f41837c
bu6anoreka LIOK
2.2 B i 8 1
OAOPOAL. LIOHATHE O KRUCIOTax H cOX https://m.edso0.ru/7f41837¢
bu6anoreka LIOK
2.3 Bona. P il 5 1 1
ona. PactBopsl. [lonsatue 06 ocHOBaHUSAX https://m.edsoo.ru/7fA1837¢
bu6nuorexa [IOK
2.4 i 11 1 1
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSUHEHUN https://m.edsoo.ru/7f41837¢
HTroro no pasneny 30

Xumuuyeckasi cBsi3b. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuU

Pasznea 3. [lepuoanueckuii 3axon u [lepuoguveckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMoB.

[Tepuonnueckuii 3akoH u [leprnonnueckas

bubnunorexa LIOK
3.1 .. 7
CHUCTeMa XMMHYECKHX JJIEMEHTOB [] https://m.edsoo.ru/7f41837¢
MenpeneeBa. CtpoeHne aToma
Xumuueckas cBsizb. OKMCIUTEIHLHO- bubmuorexa [{OK
3.2 8 2
BOCCTAHOBHUTEJBHBIE PEAKIUN https://m.edso0.ru/7f41837c
bubnunoreka LIOK
Hroro no pasexy 15 https://m.edso0.ru/7f41837c
PeszepBHoe Bpemst 3 bubnmoreka [JOK
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9 KJIACC

KosnuuyectBo yacos DJIEKTPOHHbIE
Nen/m HammeHOBaHHe Pa3IesioB H TEM MPOrPAMMBI Kontpoabupie  IpakTuyeckue (undpossre)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
Pa3nea 1. BemecTBo U XuMH4YecKkmne peakiun
11 [ToBTOpEHME 1 yriyOJIeHUE 3HAHUH OCHOBHBIX 5 1 bubnmnoreka HOK
pazziesnoB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
peakuii https://m.edso00.ru/7f41a636
13 DIEKTPOTUTHYECKAs JUCCOHAITNS. XUMUYECKUE 8 1 1 bubnnorexa [JOK
pEaKuHuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
21 OO0m1ast XapakTepUCTHUKA XUMHUECKUX JIEMEHTOB 4 1 bubmuoreka [IOK
VIIA-rpynnst. ['anorenst https://m.edsoo.ru/7f41a636
99 OO011ast XapakTepUCTHUKA XUMHUECKUX JIEMEHTOB 5 bubmmnorexka HOK
VIA-rpynmnesl. Cepa u e€ coeJuHeHus https://m.edsoo.ru/7f41a636
53 OO0m1as XxapakTepuCcTUKa XUMHUECKUX DJIEMEHTOB 7 1 bubnmnorexa [JOK
V A-rpymisbl. A30T, pocdop 1 X COeTUHECHUS https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX IIIEMEHTOB
2.4 IVA-rpynmel. Yriaepoa 1 KpeMHHNA U UX 8 1 2 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
COCIIMHEHUS
Hroro no pasneny 25
Paszpnen 3. Merauuibl U MX COEAUHEHHS
. bubmmnorexa [JOK
3.1 | Obue croficTsa MeTanos 4 https://m.edsol_.[ru/7f41a636
3.2 Baxxueiime MeTasuibl 1 UX COSIUHEHUS 16 1 2 ﬁ;f;;ﬁf;;?ﬁ}; 412636
Hroro no pazneny 20

Pazpea 4.

XuMus M OKpyxKamouas cpeia



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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4.1 BemectBa 1 Matepuaibl B )KU3HU Y€IIOBEKA

Hroro no paszgeay

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

PesepBHOE Bpemst

bub6nmoreka [IOK
https://m.edso00.ru/7f41a636
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IHHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabusie Ilpakruyeckue
n/n Bcero U3YyYeHUS oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypcsbl
1 [Ipeamer xumuu. Posb XuMuu B ®u3HM yenoBeka. Temna 1 bubmuorexa [JOK
Y BEIIECTBA https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TTO3HAHMS B XUMUU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuia paboTsl B
3 naboparopun ¥ IpUEMBI 0OpaIeHs ¢ 1a00paTOPHBIM 1 bubmorexa [JOK
PATOPHIL T TP P patop https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UucTtsie BemecTBa u cMecu. CriocoObI pa3iesieHust 1 bubnnoreka [JOK
cMmecen https://m.edsoo.ru/ff0d26ca
5 ITpakTuyeckas pabora Ne 2 «Pa3nenenue cmeceit (Ha 1 bubnnoreka [JOK
IIpUMEpe OYUCTKH ITOBApPEHHOH COJIN)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
0 ATOMEL H MOIICKY TEL 1 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE dTIEMEHTHI. 3HAKU (CUMBOJIIBI) XMMHUECKUX 1 bubnuoteka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmorera [JOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [OK
YpHOe ¥4 https://m.edso0.ru/ff0d2d50
10 3aK0H IOCTOSHCTBA COCTaBa BEIIECTB. XUMHAYECKasI 1 bu6mmorexa [IOK
¢dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
OtHocuTenbHas aToMHast Mmacca. OTHOCHUTEbHAS bubnmoreka [JOK
11 1
MOJIEKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XUMHYECKOT'0 3JIEMEHTa B COeAMHEHUH 1 bubmmorexa LIOK
A A https://m.edsoo.ru/ff0d350c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

bubmuorexa [JOK

13 Konnuectso BemectBa. Monb. Mo ast Macca
JHCCTRO Betticetba. MOIb. MOLIpHAL M https://m.eds00.ru/ff0d5230
14 du3nuecKre 1 XUMUUECKHE SIBJICHUS. XUMUUYECKAast bubnmoreka [JOK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCIIOBUS MIPOTEKAHUS XUMHUUECKUX PEAKIUI bubmmorexa [JOK
P Y P peardt https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHHS MACChI BEIIECTB. XUMUYECKHE bubnuoreka [IOK
16
YpaBHEHUS https://m.edsoo0.ru/ff0d3b88
17 Brruncnenus konmdyecTBa, Macchl BEIIECTBa 10 bubnnoreka [JOK
YPAaBHEHUSAM XUMHUYECKUX PEAKIIAN https://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMHU4ecKUX peakiuii (CoOequHEeHHs, bubnuorexa [JOK
18
paslioKeHUs, 3aMeIeHUsI, OOMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBII-3HIIUKIIONEINCT. bubnnoreka [JOK
O06o0muIeHne 1 cucTeMaTu3aIys 3HaHUH https://m.edsoo.ru/ffod40c4
20 KontponbHas pabota Nel o teme «BermecTtBa u bubnuoreka [IOK
XUMHUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk razos. CocraB Bo3ayxa. Kucnopon — bubnuotexa [JOK
3JIEMEHT U MPOCTOoe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
29 dusnyueckrue 1 XUMUUECKHE CBOMCTBA KUCIOPOIa bubnmnoreka [JOK
(peakiuu oxucieHus, roperue). [louarue 06 okcumax https://m.edsoo.ru/ff0d4614
93 CriocoOsI moTydeHus: KUCIOPO/ia B JIA0OpaTOPUH U bubnmoreka [JOK
MPOMBINUIEHHOCTH. [IprMeHenune kuciaopoaa https://m.edsoo.ru/ff0d497a
TernnoBo# 23 PexT XUMUIECKON peaKIuu, TOHITHE O
24 | TEpMOXMMHYECKOM YpaBHEHUH, IK30- U bubmmorexa LIOK
P P ’ https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
o5 TomnuBo (HedTh, yroib u MeTaH). 3arps3HEHUE BO3TyXa, bubnmuorexa [JOK
CIOCOOBI €ro NMpeA0TBpaIleHus https://m.edsoo.ru/ff0d4c4a
26 [IpakTuyeckas padora Ne 3 o teme «llonyuenue u bu6mumoreka [IOK
coOupaHue KUCIOPO/Ia, U3YICHHE €T0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
97 Boxopon — 351eMeHT U IIPOCTOE BELECTBO. bubnuoreka [IOK

Haxoxnenue B mpupone

https://m.edsoo.ru/ff0d4dd0
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28 dusnueckre 1 XMMUYECKHE CBOMCTBAa BOIOPO/IA. bubnmoreka [JOK
[IpumeneHnue Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [IOK
2 IT
9 | Tonstie 0 KiCOTaX 1 COMIX https://m.eds00.ru/ff0d50d2
bubmuorexa [JOK
30 CriocoOsI MoJTydeHust BOJAOPOa B TabOpaTopuu https://m.edsoo.ru/F0d4ddo
31 [Tpaktuyeckas padora Ne 4 mo teme «llomyuenue u bubnuoreka [IOK
coOupaHue BOAOPOJa, U3YICHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
bubmuorexa [JOK
2 M 7 & . A
3 OJIIpHBIN 00BEM ra3oB. 3aKoH ABOrajpo https://m.edsoo.ru/ffod542e
33 Brruucinenus 00b€Ma, KOJIMYECTBA BEIICCTBA T'a3a 10 €ro bubmuorexa [JOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA UM O0BEMY https://m.edsoo.ru/ff0d55a0
34 Boruncnenus 00bEMOB ra30B M0 ypaBHEHUIO PEAKINH Ha bubmmoreka [JOK
OCHOBE 3aKOHa 00ObEMHBIX OTHOIICHUH T'a30B https://m.edsoo.ru/ff0d5708
35 du3nyeckue U XMMHUUECKHE CBOMCTBA BOJIBI bubnuorexa LIOK
g https://m.edsoo.ru/ff0d587a
bu6nmoreka [JOK
36 C i. 11 0
octaB ocHoBaHUU. [loHaTHE 00 MHAMKATOpAX https://m.edsoo.ru/ffod59e2
Bopa kak pactBopuresns. HachiieHHbie 1
37 Helfacm fHHHe paCTBO Bl MaICHCOBa;I OJisl BEIIECTBA B bubnuorexa LIOK
H P pEL- A - https://m.edsoo.ru/ff0d5b40
pacTBope
[IpakTuueckast pabora Ne 5 o reme «lIpurorosnenue
38 aCTBOPOB C ONpeIeNEHHON MacCOBOM J10yIei bubmmoreka LIOK
P p" e A https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 no teme «Kucnopos. bubnuorexa [IOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKalys, HOMEHKIIaTypa bubmiorexa LIOK
AR ’ 1, P https://m.edsoo.ru/ff0d664e
[Tonyuyenue u XuMHU4YECKHE CBOMCTBA KUCIOTHBIX, bubnmoreka [JOK
41
OCHOBHBIX U aM()OTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHUs: COCTaB, KJIacCHU(UKAIIHSI, HOMEHKIATypa bubmmorexa LIOK

https://m.edsoo.ru/ff0d67ca
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bubmuorexa [JOK

43 [Tonyyenne u XMMHUYECKHUE CBONCTBA OCHOBAHUH
ya https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, HOMEHKIaTypa bubmmorexa [JOK
’ ’ i, P https://m.edsoo.ru/ffOdfee2
45 [Tonyyenne u XMMUYECKHE CBOMCTBA KUCIIOT bubmorexa LHOK
e https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, CIOCOObI MOTy4YEHUS, bubnmoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo0.ru/00ad9474
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIICPUMEHTAJIbHBIX 3a1a4 10 TeMe «OCHOBHBIC KJIACChI bubmorexa LHOK
P ! . https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKHUX COCTMHCHHI
48 ['eHeTnueckas cBsI3b MEKy KJIACCAMU HEOPTaHUYECKUX bubnnoreka [JOK
COEAMHEHHI https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O06o01IeHre U CUCTEeMaTH3alisl 3HAHUHA
- H https://m.edsoo.ru/00ad9ch2
50 KonrtpomnbHas padora Ne3 o reme "OCHOBHBIE KIacChl bubnuoreka [IOK
HEOPTraHUYECKUX COeqMHEHUN" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKY KIACCU(PUKAIIUU XUMUYECKUX bubmuoreka [JOK
a1eMeHTOB. [IoHATHE O rpynnax CXOAHBIX HIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 [Tepuonnueckuii 3akoH u [lepuoanueckas cucrema bu6mmoreka [IOK
xuMmHuueckux snemeHnToB . . Menaeneena https://m.edsoo.ru/00ada52c
53 Ilepuoapl, TPYIIIIEL, 110 b1 bubmorexa [IOK
PHOIBL, TPYHIEL HOATPYH https://m.edsoo.ru/00ada52c
bu6mmorexa [IOK
54 Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. M30ToImb
P Aep https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000JI09€K aTOMOB JIEMEHTOB bubnmoreka [JOK
[Tepuonuueckoit cucremsl [. 1. Menneneena https://m.edsoo.ru/00ada6bc
XapakTepucTUKa XUMUIECKOTO DJIEMEHTA TI0 €ro
56 nojoxkeHuto B [leproanueckoii cucreme /. U bubmorexa HOK
pHOA o https://m.edsoo.ru/00ada824
Menneneena
57 3nauenue [lepuoguueckoro 3akoHa Jjsi pa3BUTHs HAYKH bubnnoreka [HOK

u npaktuku. . 1. MenaeneeB — y4€HbIi, I1€1aror u

https://m.edsoo.ru/00ada96e
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rpak1aHUuH

PeszepBHbIil ypok. O600IICHHE ¥ CHCTEMAaTH3 AN bubnnoreka HOK
58 8 ) 1
3HaHu# / Beepoccuiickas nmpoBepouyHas pabora https://m.edsoo.ru/00adb33c
Konrtponsnas padora Ne4 o reme «CtpoeHue aroma.
59 Xumuueckas cBa3b» / Beepoccuiickas mpoBepoyHas 1 bubmorexa HOK
p POBEP https://m.eds00.ru/00adb486
paborta
DIEeKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX bubnmoreka [JOK
60 1
DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
1 u 1
6 OHHAA XUMIHcckas cBA3b https://m.edsoo.ru/00adac34
62 KoBasienTHas OIApHAsT XUMHUYECKAsI CBI3b 1 bubnmorexa LHOK
P https://m.edsoo.ru/00adaab8
63 KoBasnieHTHAS HENONApHAS XUMUUYECKAs CBI3b 1 bubmorexa [TOK
P https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 Crenens, oxncnenns 1 https://m.edsoo.ru/00adae28
65 OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1 bubmmorexa [IOK
peakt https://m.edsoo.ru/00adb076
bu6nmoreka [JOK
66 1
OKHCIUTENH 1 BOCCTAHOBHTE M https://m.edsoo.ru/00adb076
67 PezepBHblil ypok. O600111€HHE U cCCTeMaTH3alus 1 bubnuoreka [IOK
3HaHUH 10 TeMe «CTpoeHHne aToMa. XUMUYECKas CBSA3b) https://m.edso00.ru/00ad9ch2
68 PesepBubIil ypok. O6001ICHIE U CHCTEMAaTH3aIIHS 1 bubnmuorexa [JOK
3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITIPOT'PAMME 68
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9 KJIACC

KoanuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTpoabnbie IlpakTnueckue
n/n Bcero U3y4YeHHsl 00pa3oBaTe/IbHbIC pecypchl
padoThbI padoThbI
1 [lepuonnueckuii 3akoH. [lepuonnueckas cucrema 1 bubmmoreka [JOK
XUMHUYecKuX djemMeHToB 1. Y. Menaeneena https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 1 bubmmoreka [JOK
XUMHUYECKHX JIEMEHTOB IIEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6h6
3 Krnaccudukanus u HoMEHKIATypa HEOPraHUYECKUX 1 bubnnorexa [JOK
BEIIIESCTB https://m.edsoo.ru/00adb7e2
4 Buibl XuMu4ecKkon CBSA3H U TUITBI KPUCTAILTHIECKIX 1 Bbu6motreka [JOK
peéToK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme «IloBTopenue u
5) yray0JIeHre 3HAHUI OCHOBHBIX Pa3zelioB Kypca 8 1 1
KJ1acca
6 Knaccudukanys XuMH4ecKUX peakiuii no 1 bubmuoreka [IOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
7 ITonsATHE O CKOPOCTU XUMHUYECKOM pEaKIUU. 1 bubmmnoreka HOK
IToHsATHE O TOMOTE€HHBIX U I'€TEPOTrE€HHBIX PEaKIMAX https://m.edsoo.ru/00adbe9a
[TonsTHe 0 XMMHYECKOM paBHOBecHH. DaKTOPHI,
8 BIIMSIOIINE HA CKOPOCTh XMMHUYECKON peaKIuu 1 1 bubmorexa LOK
p P https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
9 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1 bubmorexa [TOK
p https://m.edsoo.ru/00adcade
Teopus 371EKTPOIUTHYECKON JUCCOLMALINH. bu6muoreka [JOK
10 1
CuiibHBIE U CJTa0bIe DJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
bubnunorexa LIOK
11  HounHble ypaBHEHUS peakiuil 1
P peartt https://m.edsoo.ru/00add448
XHWMHYECKUE CBOMCTBA KMCIIOT U OCHOBAHMI B CBETE
12 mpexacraBieHUil 00 3IEKTPOIUTHUECKOM 1 bubmmorexa LIOK
pel P https://m.edsoo.ru/00add5d8
JUCCOLIUAIIUHI
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XUMHYECKUE CBOMCTBA COJIEU B CBETE

13 mpexacraBieHU 00 SMEKTPOIUTHUSCKON bubmmorexa LIOK
pea 8 fleRTpol https://m.edsoo.ru/00add8b2
JUCCOLMALIUU
14 | TlonsiTue o ruapoOIU3E CONCH buomorexa LIOK
AP https://m.edsoo.ru/00add9d4
. bubnuorexa [IOK
15 | O6oOmieHre u cucTeMaTr3aIs 3HaHHK https://m.edso0.ru/00addd12
[Ipaktuyeckas pabora Ne 1. «Permenune Bu6mumoteka [JOK
16
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
Kontponbnas padota No2 o teme
17 D o : rccouranus. XMuMHYECKUE bubmmorexa LIOK
FICKTPOIHTHIACCHAA A 1At https://m.edsoo.ru/00addecO
pEaKIuy B pacTBOPAX»
18 OO01as xapakTepUCTHKA raJlOreHOB. XMMHYECKHE bubnnorexa [JOK
CBOICTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. CosisiHast KHCIO0Ta, XUMUYECKHE bubmuoreka [IOK
CBONCTBA, NIOJIyYEHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpaxTnueckas padora Ne 2 o reme «llomyuenue bubmuoreka [IOK
COJISTHOM KHMCJIOTBI, U3yYEHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 Brruncnenus no ypaBHeHUSIM XUMHUECKUX PEAKIIUM, bubnnorexa [JOK
€CIIM OJIMH U3 PeareHTOB J]aH B U30BITKE https://m.edsoo.ru/00ade488
but6mmoreka [IOK
VIA-
22 | OOmas xapakTepuCTHKa 3JIEMEHTOB TpyIIIbI https://m.edsoo.ru/00ade64a
Annorponusie Moaudukanuu cepsl. Haxoxaenue
23 bl I/Ip € coe I/IHSHI;I)I?I B rIIl upo pe XHMqufKI/Ie bubnmorexa LHOK
cep . © A pHpoAe. https://m.edsoo.ru/00ade64a
CBOICTBa cephl
CepoBoaopo, cTpoeHue, Gu3ndecKue u bubnuotexa [JOK
24 .
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
o5 Oxcupsl cepbl. CepHas KHCIOTa, (U3HUECKUE U bubnmoreka [JOK
XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
26 XUMHYECKUE PEAKLINH, JIEKALUE B OCHOBE bu6nuorexa [IOK

MIPOMBIIIIJIEHHOTO CIIOCO0a MOTYYeHHs CEPHOU

https://m.edsoo.ru/00adec8a
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KHUCJIOThI. XUMUYECKOE 3arps3HEHUE OKPYKaloIen
Cpelibl COCIMHEHUSIMU CEPBI

Brrancinenune maccoBoit J0JIK BbIXO/JIa ITPOJAYKTa

bub6nmmoreka [IOK

27
peakuuu https://m.edsoo.ru/00adec8a
OO1as xapakTepucTUKa 3J1eMeHTOB V A-TpyIIIbL.

28  AB3ort, pacnpocTpaHeHHE B IPUPOJIE, GU3HMIECCKUE U bubmmorexa [JOK

» pactip p“ PHpOZE, https://m.edsoo.ru/00adeea6

XUMHUYECKHE CBOICTBA

29 AMMUak, ero Gu3HYECKrue 1 XUMHUICCKUE CBOMCTBRA, bubnunoreka LIOK
MOJIy4YeHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004

30 [IpakTuueckas padora Ne 3 o reme «llonyuenue bubnuoreka [IOK

aMMHaKa, U3y4eHUE €ro CBOMCTB https://m.edsoo.ru/00adf180

31 A3OTHAas KUCOTa, €€ (U3NUecKre U XUMUYECKUE bubmmoreka [JOK

CBOMCTBa https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHSI B
39 KaueCcTBe MUHEPATIbHBIX YA0OpeHUN. XUMUUYECKOe bubmuoreka [IOK
3arpsI3HEHUE OKPYKAIOLIEH Cpelibl COEUHEHUSIMHU https://m.edsoo.ru/00adf518
azoTa
®dochop. Oxcun pochopa (V) u dochopnas
33 | kwucnota, GU3NYECKHe U XUMHUYECKUE CBOCTBA brbmmorexa LIOK
’ ’ https://m.edso0.ru/00adf68a
MOJTyYeHUE
Ucnons3oBanue ¢pocdaTtoB B KauecTBe
34 | MHHEpaNbHBIX yIOOpeHUH. 3arps3HeHUE TPUPOTHON bubmmorexa [JOK
p YROOP - Jarp PHPOA https://m.edsoo.ru/00adfc20
cpenbl pochatamu

35 Yrnepon, pacnpocTpaHeHue B MpUpoie, Pu3ndecKue bubmmnorexa [JOK

1 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepoaa, ux Gu3uvIeckre u XHMHISCKHC
. bubnuotexa [JOK

36 | cBoiicTBa. DKOJIOTHYECKHE MTPOOIIEMBI, CBSI3aHHBIE C
https://m.edsoo.ru/00adfebe

okcuaoMm yriepoaa (1V)

37  YrombHas KHCIOTa U €€ COJIU Bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢c
bub6 OK

38 | IIpaktuueckas pabora Ne 4 mo teme "[lonyuenue noimorexa L

https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

yrIAeKUCoro ra3a. KauectsenHas peakuus Ha
KapOoHaT-MOH"

39 [TepBoHavabHBIC TOHATHS 00 OPTAHHMYECKUX bubnmnoreka HOK
BEILIECTBAX KAK O COCUHEHUAX yIiepoa https://m.edsoo.ru/00ae054e

40 | KpemHHIi 1 €0 COETUHEHNS bubnnorexa LHOK

p a https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5. Permenue
41 | bkcepMMEHTANILHBIX 3a/a4 10 TeMe «BakHelie bubnnorexa LHOK
p https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U UX COEIUHEHUI

42 KonTponbnas padota Ne3 no teme «Baxneiiue bubmmoreka [JOK
HEMETAJJIbI U UX COSTUHECHUI https://m.edsoo0.ru/00ae0el8
OO01mmas XxapakTeprucTHKa XUMUIECKIX DJIIEMEHTOB —

43 MeTajIoB. MeTajimndecKkas CBs3b U METaJLINYecKas bubnunoreka LIOK
KpUCTaJUIM4ecKas pemérka. Gusnyecknue cBONCTBa https://m.edsoo.ru/00ae103e
METAJIJIOB

44 XuUMHYECKHE CBOMCTBA METAJIJIOB. bu6nmorexa LIOK
DNEKTPOXUMHUYECKHUH Psiji HAIIPsHDKEHUH METaIIoB https://m.edsoo.ru/00ae1156
O6u1re ciocoObl osryyeHust MeTayuioB. CIiaBsl.

45 | BplunclieHus 0 YpaBHEHUAM XUMHUYECKUX pEaKIUi bubmorexa LHOK

P peaKiHH, https://m.eds00.ru/00ae1156
€CIIM OJIUH U3 PEareHTOB COAEPIKHUT MPUMECH

46  IlomsgTHe 0 KOPPO3UH METAIIIIOB bubmorexa LOK

pp https://m.edso00.ru/00ae1278
bubnunorexa LIOK

a7 €JIOYHBIE METAIbI
LH https://m.edsoo.ru/00ael4b?2

48 OxcHuabl ¥ THAPOKCUIBI HATPUS U KA bubnnorexa [JOK

g P g P https://m.edsoo.ru/00ael4b?2

49 Illenoyno3eMenbHBIE METAJIIBI — KaJIBIIUA U MarHUi buGnnorexa [IOK

https://m.edsoo.ru/00ael5e8

50 | Baxueiimme coequHEHUS KAIbIHS bubnmorexa LOK

https://m.edsoo.ru/00ael5e8

51  OO0oO1ieHKe U cUCTEMAaTH3alHs 3HAHUI

52 JK&cTkoCTh BOMBI M CIIOCOOBI €€ yCTpaHEeHUS bubnmoreka [JOK
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53 [Tpaktuyeckas padora Ne 6 o teme "YKécTkocTh Bu6mmotexa [JOK
BOJIbI U METO/IbI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
bub6nmmoreka [IOK
54 | AmomuHuH
https://m.edsoo.ru/00aelc64
55 | AmdorepHble CBOICTBAa OKCHIA U THAPOKCH/IA bubmmorexa [JOK
p P https://m.edsoo.ru/00aelc64
bubnunorexa LIOK
56  XKeneso
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, Tusipokcu sl U conu xkenesa (1) u xxenesa bubmmoreka [JOK
) https://m.edso0.ru/00ae35e6
58  OO6oOmeHue u cucTeMaTH3aIUs 3HAHUH
[IpakTuueckas pabora Ne 7. Pemenue
59  sKcmepuMEHTANIbHBIX 33]a4 110 TeMe «Baxueiinue bubmmorexa LIOK
P A https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COeTUHEHUS»
Brrurcnenus mo ypaBHEHUSIM XHMHUYSCKUAX PEAKIIAMN,
g0 | CCM OMIMH M3 PCATCHTOB JaH B M30BITKE WU bubmmnoreka HOK
COZEPKUT IPUMECH. Brruncienus MacCoBOM 10U https://m.edso0.ru/00ae1750
BBIXOJIa MMPOJIyKTa peakiuu
61  OO6oOmeHue u cucTeMaTH3aIUs 3HAHUH
62 Kontponbnas padora Ne4 o teme «Baxneiimne
METaJIJIBI U UX COSTUHEHUS
63 BeniecTBa 1 maTepuanbl B TOBCEIHEBHOW KU3HU bubnuoteka [JOK
YyesoBeKa https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arps3HeHue OKPYKAIOIIEH CpEIbI bubnmorexa LOK
p Py He ep https://m.edso0.ru/00ae4270
65  Poab XMMHM B pelIEHUH SKOJIOTHYECKUX TTPOOIeM Bubmmorexa [IOK
P P https://m.edsoo.ru/00ae4270
PesepBubIil ypok. O600IICHHE ¥ CHCTEMAaTH3 AN bubmuoreka [IOK
66 .
3HAHUU https://m.edsoo.ru/00ae0d0a
. bubmuoreka [IOK
67  PesepBHbIil ypok. O000IICHUE I CHCTEMATH3 AU mbnmotexa I1

https://m.edsoo.ru/00adb33c
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3HAHUH

68

PesepBHbIil ypok. O600IICHHE ¥ CHCTEMAaTH3 AN
3HaHUI

OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME
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bubnmorexa [IOK
https://m.edsoo.ru/00ad9ch2
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpoBepsIeMOro N
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
1 ITo Teme: «IlepBoHavYaIbHBIE XUMUYECKUE TOHATHUS»
pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IIOHATHUH: aTOM, MOJIEKYJIa,
XUMHUYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh
(omHOpOAHAs W HEOAHOPOJHAs), BaJEHTHOCTb, OTHOCUTENbHAas aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIAPHAs Macca, MaccoBas
11 J0J1s1 XMMHUYECKOTO 3JIEMEHTa B COEIMHEHHMH, MOJISIPHBIH O0BEM, XMMHYECKas
peakiysl, Kiaccu(pUKalus peakiyii: peakuy COeAMHEHMs, PEaKIMK Pa3IoKeHus,
peakuuu 3aMeIleHus, peakluuu OOMEHa, 3K30- U DHJOTEPMUYECKHE PEAKIUH,
TEIUIOBOU A(PQEKT peakiuu, PacTBOpP, MAccoBas IOJs BemecTBa (TPOLIEHTHAS
KOHLIEHTpALlKs) B pacTBOPE
12 WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKHUX MOHATUH M IPUMEHSTbH
' 9TH MOHATHUS NPU ONUCAHUY BELLECTB U X MPEBPALICHUN
13 UCIOJb30BAaTh XUMHMUYECKYIO CHUMBOJIUKY Ul COCTaBleHHsI (hOpMyJ BEIIECTB U
' ypaBHEHUH XUMUYECKUX PEAKIINHA
14 PacKpbIBaTh CMbBIC 3aKOHOB COXPAHEHHUS MacChl BEILIECTB, IIOCTOSIHCTBA COCTABa,
' aTOMHO-MOJIEKYJIIPHOI'O yU€HUs, 3aKoHa ABOraapo
1.5 OIpeJIeIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX
16 KJIacCU(UIUPOBATh XUMUYECKUE peaklnu (110 YUCIY M COCTaBYy yYacTBYIOIIMX B
' peaxkiuu BElIeCTB, 0 TEIIOBOMY 3P (DEKTY)
1.7 BBIUYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB
1.8 BBIUUCIISATH MACCOBYIO JIOJII0 XMMHUYECKOI0 3JIEMEHTA 10 (GOpMyIIe COeMHEHUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSATh €CTECTBEHHOHAYYHbIE METO/bI MO3HAHUsI — HAOJI0eHNE, U3MEPEHUE,
' MO/IIMPOBAHUE, IKCIIEPUMEHT (peasibHbI U MBICIICHHBbII)
2 ITo Teme: «Baxunenmme npeIcTaBUTENIM HEOPTaHUYECKUX BEIIECTBY
51 pacKpbIBaTb CMBICII OCHOBHBIX XMMHMYECKHX IOHSITHM: OKCHJ, KHCIOTA,
' OCHOBAHHUE, COJIb
99 OTIpeEIIATh MPUHAJUIEKHOCTD BELIECTB K ONpeIeIEHHOMY KJlacCy COeTUHEHUH 10
' hopmyaam
2.3 KJIacCU(UIUPOBATh HEOPTaHUYECKUE BEIIECTBA
XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XHWMHYECKHE CBOHCTBA  BEIIECTB
2.4 pa3IMYHBIX KJIACCOB, IOATBEPXKJas OMNMCAHME IPUMEPAMU MOJEKYISIPHBIX
YPaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIIUI
MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX KayeCTBEHHOI'O
2.5 COCTaBa, BO3MOYKHOCTH IPOTEKaHUS XUMUYECKUX IPEBPALIECHUN B pPa3IMYHBIX
YCIOBUSAX
clleIoBaTh IpaBWJIaM IIOJb30BAaHUS XHWMUYECKOM MOCyAoH H 1a00paTOpHBIM
2.6 o0opyaoBaHMEM, a TaK)Ke MPaBHJIaM OOpaIleHHs C BEIECTBAMHA B COOTBETCTBUU C

HUHCTPYKIUAMH 110 BBIIIOJIHCHUIO Ha60paT0pHBIX XHUMHUYCCKHUX OIIBITOB IIO




MOJTyYeHHUI0O U COOMpPaHUIO Ta3000pa3HBIX BeUIecTB (BOAOpPOJA M KHCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPENCIEHHOW MAacCOBOM JOJEH pacTBOPEHHOIO
BELIECTBa, I[UJIAHUPOBAaTh M MPOBOJUTH XUMHYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IMIEJIOYEH M KHUCIOT C IOMOILNBIO HHAWKATOPOB
(;makmyc, perondranenH, METUIOPAHXK U IPYTUe)

2.7 MPOBOJUTDH PACUYETHI IO YPABHEHUIO XUMUYECKON pEAKLIMU
[To teme: «Ilepuonnueckuii 3akoH u Ilepuoguueckass cucTeMa XUMHUYECKUX
3 anementoB [J[. WM. MengeneeBa. CtpoeHne aroMoB. XHMHUYECKas CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMI
pacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHATUU: AJIPO aTOMa, FJIEKTPOHHbBIN
31 CJIOW aToMa, aTOMHasi OpOUTalb, PaIuyC aToMa, XMMHYECKasi CBsI3b, MOJSApHAS U
' HEMOJIApHAs KOBAJICHTHAs! CBA3b, AJIEKTPOOTPUIIATEILHOCTb, HOHHAS CBSI3b, MOH,
KaTHOH, aHHOH, CTCIICHb OKHCIICHUS
3.2 KJIaCCU(PUITUPOBATh XUMHYECKHUE JIEMEHTHI
OMHCHIBATh W XapakTepu3oBaTh TaOmuuHyto ¢opmy llepuoauyeckoit cucreMbl
3.3 XUMHUYECKUX 3JIEMEHTOB: pa3iinyaTh MOHATUS «TJIaBHAs noArpynna (Arpyrmna)» u
«roboyHas noarpymnmna (brpynmna)y, «maibie» U «00JbIINE) NEPUOIbI
pacKpbIBaTh CMBICH Ilepuonuueckoro 3aKOHAa JI.I. Menpeneena:
3.4 JIEMOHCTPUPOBATh ~ MOHUMAHME  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT UX MojokeHus B [lepuoauueckoit cucreme
COOTHOCUTh OO0O3Ha4YeHUsS, KOTOphle HMEITCA B Tabmmie «lleprognyeckas
35 cucTeMa Xumuuyeckux onemednToB JI.M. MenzaeneeBa» ¢ YHCIIOBBIMU
' XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHYECKHX DJIEMEHTOB (COCTaB W 3apsil
s7ipa, O0IIee YHUCIIO SJIEKTPOHOB U PACIIPEICIICHHE UX T10 3JIEKTPOHHBIM CIIOSM)
3.6 OTIPEIEIATh CTENEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COCTUMHEHUSIX
3.7 OTIPEIEIATh BUJ] XUMUUYECKOW CBSA3U (KOBAJICHTHAs] U MOHHAS1) B HEOPTAHHMUECKHUX
' COEIMHEHUSIX
9 KJIACC
Kona .
IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yjabTara
1 [To Teme: «BemiecTBO ¥ XUMHUECKasT PEAKITUS
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSITHH: PacTBOpP, 3JIEKTPOJIUTHI,
HEDJIEKTPOIIUTHI, DIEKTPOTUTHYECKAS JUCCOIMAIUS, PEaKIIMd HOHHOTO OOMEHa,
KaTaan3aTop, XMMUUECKOe pPaBHOBECHE, OOpaTUMbIE M HEOOpATUMbBIC PEAKIINU,
1.1 OKHCITUTEITLbHOBOCCTAHOBUTEIIBHBIC PEAKIIUHA, OKUCIUTENh, BOCCTAHOBHUTEIb,
OKHCJIEHWE ¥ BOCCTAHOBJICHUE, AJIOTPOMHUS, aM()OTEPHOCTh, XUMUYECKasl CBS3b
(koBasieHTHAsl, MOHHAS, METAUINYECKAsI), KPUCTATNYECKAs PEmETKa, CIIIABHI,
CKOPOCTbh XUMHUYECKOU peakinu
12 WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHUYECKHX TOHITHH U MPUMEHSITH
' 9THU TIOHSTHS TIPHU OMMCAHUU BEIIECTB U UX NPEBPAIICHUNA
13 COCTaBJISITh YPaBHEHUS DJIEKTPOJIUTHUYECKOM AUCCOLMALMKM KUCIOT, IIeIoYed U
' COJIeH, MOTHBIE ¥ COKPAIIEHHBIE YPaBHEHUS PEaKIIii HOHHOTO OOMeHa
1.4 pacKpbIBaTh CYIIHOCTh OKHCJIUTELHO-BOCCTAHOBUTEIILHBIX peakuuii




MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OamaHca dTUX peakiuit

1.5

MPOBOAMTDH PACUEThI MO YPABHEHUIO XUMUYECKOM peaKkIuu

2.1

2.2

ITo Temam: «HemeTamisl U uX coeqUHEHUSI» U «MeTajuibl ¥ UX COEIUHEHUS»

XapaKTepu30BaTh (OMUCKHIBATh) 00IIKE U CHeU(PUIECKIEe XUMUYECKIE CBOMCTBA
MPOCTBIX W  CJOXKHBIX BEUIECTB, IMOATBEPXKJas ONHCAHUE MpUMEpaMHu
MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIU

COCTaBJIATHb YpaBHCHHA peaKHHﬁ, IMOATBCPKAAOIIUX CYIICCTBOBAHUC
FeHETHYSCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3UpOBAThH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.4

CJIEZIOBaTh MpPaBHJIAM II0Jh30BAHUS XUMHUYECKOW IMOCYAOH W J1abopaTOpPHBIM
000pyI0BaHKEM, a TAKXKE MTpaBUjIaM OOpalIeHus C BEIIECTBAMU B COOTBETCTBUU
C HUHCTPYKIHAMU 110 BBIITOJHCHUIO .Ha60paT0pHLIX XUMHWYCCKUX OIIBITOB IIO0
MOJyYCHUI0 W COOMPAHMIO Ta3000pa3HBIX BEHIECTB (aMMHMaKa M YTJIEKHUCIIOTO
rasa)

2.5

MPOBOJAUTH PEaKUWU, IOATBEPKIAOIIME KAYECTBEHHBIM COCTaB pPa3JIMYHbBIX
BEILIECTB: PACIO3HABATh OMBITHBIM IYTEM XJIOPUA-, OPOMUI, UOIU, KapOoHaT,
docdar, cumukar, cynbdar, THAPOKCUAMOHBI, KATHOHBI AMMOHUS, WOHBI
M3YyYECHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJAHBIX pACTBOPAX HEOPTaHUYECKUX
BEIIECTB

3.1

ITo Teme: «XuMHS U OKpYXkaroas cpeaar

PaCKpbIBaTb CMBICII OCHOBHBIX XHWUMHUUYCCKUX MMOHSITHM: HI[K BCIICCTBA,
KOPpO3usad MCTAJLJIOB

3.2

HpI/IMeHHTI) OCHOBHBIC OHepaHI/II/I MI)ICJII/ITCJH)HOI\/JI OCATCIIBHOCTU — QaAHAJIN3 U
CHUHTE3, CpaBHEHHE, OO0OOIIEHWE, CUCTEMATU3AIMIO, BBHISIBIIEHUE MPUYUHHO-
CJICACTBCHHBIX CB$I3€I\/JI — JIdA H3y‘~ICHI/I5[ CBOI\/'ICTB BCIICCTB U XUMHUUYCCKUX
peaxiuii; eCTeCTBEHHOHAYYHBIE METOJIbI MO3HAHUSI — HAOII0ICHIE, U3MEPEHUE,
MOJIETTMPOBAHUE, SKCTIEPUMEHT (PeabHbIM U MBICTICHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COePKAHUS

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

11

1.2

[Ipenmer xumuu. Posib XMMHM B JKM3HM 4eloBeKa. XUMHUS B CHCTeME Hayk. Tema u
BelecTBa. Gu3nueckue CBOMCTBA BELIECTB. ATrperaTHOE COCTOSIHUE BEILIECTB

Ilousatue o MCTOAAX IIO3HAHHA B XHMMHH. YucTelie B€IIECTBA MW CMCCH. Crioco051
pasaciICHUs cMmecent

1.3

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 31eMEHThl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
[IpocTeie 1 cnoxHbIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4

1.5

1.6

Xumudaeckas (bOpMy.]'Ia. BanenTHOCTP aTOMOB XMMHYECKMX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocurenpHas artomHas Macca. OTHOCHTEIbHas
MOJICKYJIApHas Macca. MaccoBas 10JIsI XUMHYECKOI0 3JIEMEHTa B COCTMHCHHUHI

KomuuectBo BemectBa. Moisib. MonsipHas macca. B3auMocBsi3b KOJIMUECTBA, MAcChl U
yuclia CTPYKTYPHBIX €IWHUI[ BemecTtBa. Pacdy€rel mo ¢dopMylnaM XUMHUYECKHUX
COE€IMHEHUN

Ousnyeckue U XUMHUYECKUE SBIICHUS. XUMHUYECKas peakuus U e MpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BElIeCTB. XUMHUecKHe ypaBHeHUs. Kiaccupukanus XUMHUECKUX
peakiuil (COeIMHEHNUs, Pa3JI0KEeHU, 3aMeIeHHs], 0OMeHa)

1.7

XVUMHUYECKUH 3KCIEPUMEHT: 3HAKOMCTBO C XMUMUYECKOW MOCYAOH, C MpaBuiIamMu paboThl
B abopaTopuu ¥ npuémMamu oOpamieHus ¢ 1abopaTopHBIM 000pyIOBaHUEM, U3YUEHHE U
onucaHue (U3NYECKUX CBOWCTB 00pa3l0OB HEOPraHUMYECKUX BEILECTB, HaOIIO/IEHUE
¢u3nueckux (IU1aBjIeHUE BOCKA, TasHUE JIbAA, paCTUpPAHHE caxapa B CTYIKE, KUIIEHUE U
KOHJIEHCAllUs BOJbI) U XMMHUYECKHX (TOpEeHHe CBEUH, MPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICIICTBHE MeJa C KUCIOTOM) SIBJIEHUH, HaONIOJEHUE M ONHCaHHE NPU3HAKOB
NPOTEKaHNUs XUMHUYECKMX peakuui (pas3okKeHHe caxapa, B3auMOJICHCTBUE CEPHOM
KHUCIIOTBI C XJIOpuAoM Oapus, pasnoxkeHue rujapokcuaa menu(ll) mpu HarpeBanuu,
B3aUMOJICHCTBUE kene3a ¢ pactBopoM con meau(ll), usydenue cnocoOoB pasieneHus
cmeceil (c TNOMONIIbIO MarHuTa, (QWIBTPOBAHME, BbIAPUBAHHUE, JUCTUILIALMA,
xpomaTorpadusi), IpoBEACHUE OUYMCTKA MOBAPEHHOM coJiM, HAOJIOJEHHE U OINHCaHUE
pE3yJIbTaTOB IMPOBEICHMUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl,
co3J1aHue MojieNiel MOJIeKYI (IapOCTEePKHEBBIX )

2.1

2.2

2.3

Baxwuelinme npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Bosnyx — cmech razos. CocraB Bo3nyxa. Kuciaopox — 37I€MEHT U MPOCTOE BELIECTBO.
Haxoxnaenune kuciopojga B mpupoje, (pu3nMveckre M XUMHYECKHE CBOWMCTBA (peakiuu
ropenusi). Oxcuabl. [Ipumenenue kucinopoaa. CrocoObl MOJydeHUs KHCIOpoAa B
nabopaTopur W TMPOMBINIIEHHOCTH. KpyroBopor kwucimopoga B mpupome. O30H —
AJTOTPOINHASI MOAU(PHUKAIUS KUCIOPOJa

TennoBoil 3¢ddekr XUMUYECKOH peakiud, TEPMOXMMHUYECKHUE YPAaBHEHUS, O5K30- U
OHAOTEPMUYECKUE peaklnu. TOIMBO: yroiab U MeTaH. 3arpsA3HEHHUE BO3AyXa, YCUIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIO0S

Bognopon — anemenT u npocroe BemecTBo. HaxoxkneHue Bogopoaa B npupozae, pusmyeckue
U XMMHYECKUE CBOICTBA, MPUMEHEHHE, CIIOCOOBI oydyeHus. Kucnots! u conu

2.4
2.5

Monsipablit 00BEM razoB. PacuéTel Mo XUMHUYECKUM YpaBHEHUSIM

®dusnueckue cBOMCTBAa BOAbL. Boma kak pactBopurenb. PactBopel. Hacelmennsie u




HEHACBILIEHHbIE PacTBOPHI. PacTBOpUMOCTh BellecTB B Bojie. MaccoBasi [0J1s BELIECTBA B
pactBope. XUMHUUYECKUE CBOMcTBa BOAbl. OcHOBaHMs. Poib pacTBOpoB B IpUpOJE U B
AKU3HU YesoBeka. KpyroBopoT BoAbl B IpUpoie. 3arps3HEeHrne NpUpOAHbIX Boa. OxpaHa
Y OYHCTKA IPUPOAHBIX BOJ

2.6

Knaccudpukanus neopranmdecknx coeaunenuid. Oxcunpl. Kiaccudukanus OKCHIOB:
coneoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHbIE) H HECOJIeo0pas3yromue.
Homenknarypa okcnnoB. dusnyeckue U XMMHUYECKHE CBOMCTBAa OKCUAOB. Ilosyduenue
OKCHJIOB

2.7

2.8

2.9

OcHoBanmsi. Knaccudukaiims OCHOBaHWU: IMIENOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenkiarypa ocHoBaHuil. @®U3HYECKHE W XHUMHYECKHE CBOWCTBA OCHOBAHUU.
[Tomyyenue ocHOBaHUI

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucinot. @u3ndeckue u XUMHUYECKUE
cBoiicTBa kuciot. Psg aktuBHoctn metayuioB H.H. bekerosa. [lonyyenue kucinot

Conu. Homenkiarypa coneil. @uznueckue U XuMudeckue cBoiictBa coiieid. Ilomyuenue
cojei

2.10

211

TI'enernueckas cBI3b MCXKAY KiIaCCaMH HCOPraHUYCCKUX COCIII/IHCHI/Iﬁ

XUMHUYECKUH HKCHEPUMEHT: KayeCTBEHHOE OIpe/EiCHUE COJCpkKaHMUA KHUCIOpoJia B
BO3/yXe, IOJIydeHUe, coOupaHue, paclio3HaBaHWE M M3Y4YE€HUE CBOMCTB KHCIOpOJa,
HaOJr0IeHue B3aMMOJEHCTBHS BEIIECTB C KUCIOPOAOM U YCIOBUS BO3HUKHOBEHUS U
MpeKpamieHus: ropeHus (mokapa), 03HAaKOMJICHHE ¢ 00pa3laMy OKCHUJIOB M OMHMCAHHE MX
CBOWCTB, TOJy4e€HHE, COOMpaHHe, pAaclO3HaBaHWE M W3YYEHHE CBOMCTB BOJOPOIA
(ropenue), BzaumojencTeue Bogopoaa ¢ okcugom meau(ll) (Bo3aMOXKHO HCIONB30BaHUE
BUZCOMATEPHAJIOB), HAONIONEHNE OOpa3loB BEMIECTB KOJUYECTBOM |  MOJb,
UCCIIEIOBAaHHE OCOOEHHOCTEN pacTBOPEHMs BEIIECTB C PAa3jIMYHON pPacTBOPUMOCTHIO,
IPUTOTOBJICHHE PACTBOPOB C ONpeAETIEHHON MaccoBON J10J1eil paCTBOPEHHOTO BEIIECTBa,
B3aMMO/IEIICTBHE BOJBI C METAJUIaMU (HATpUEM M KajbleM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), OINpPENIEICHUE pAacTBOPOB KHCIOT U IIEJIOYedl ¢ IMOMOIIbIO
WH/INKAaTOPOB, WCCIIEZIOBaHNE 00pa3ll0OB HEOPTAaHWYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB,
HaOJrOIeHNe W3MEHEHMs OKPAacKM WHIUKATOPOB B PACTBOpaxX KHUCIOT W IIENIOYeH,
u3zydeHue B3aumozeiictBus okcuna meau(ll) ¢ pactBopom cepHOIl KHCIOTBI, KUCIOT C
METaJUIAMM, pEaKkUWil HEeUTpanu3aluu, II0JIyYEeHUE HEPACTBOPUMBIX OCHOBAHMH,
BBITECHEHHE OJHOTO MeTaJula IpyT'MM M3 pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTAbHBIX
3aja4 1o Teme «BaxkHeiue kiiaccbl HEOPraHUYECKUX COEANHEHUI

[Iepnoanueckuit 3axoH u [lepuoandeckas cucTeMa XMMU4ECKUX 3i1eMeHToB J1.1.
MenneneeBa. CtpoeHne aTOMOB. XUMHUYECKas CBA3b. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

3.2

3.3

[lepBble MONBITKH KiIacCU(UKALMU XUMHUYECKUX »dJeMeHToB. [loHsTHe o rpymnmax
CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMENbHbIE METAJUIbI, FAJIOT€HbI, HHEPTHHIE
ra3bl). DJ€MEHTbI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCHUIBI U THIPOKCH/IBI

Ilepuonnueckuii 3akoH. Ilepuomnueckas cucrema XuMHUYECKHUX dieMeHToB J[.U.
MengeneeBa. KopoTkomepuonHas u januHHonepuogHas ¢opwmel  [lepuoandeckoit
cuctembl xumudeckux aneMeHToB /.M. MenneneeBa. llepuoasl u rpynmsl. Pusnyeckui
CMBICJT TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI JIEMEHTA

Crpoenne artomoB. CocraB aroMmHbIX snaep. M3oromsl. OnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aToMOB MepBbIX 20 XMMHUYECKHX 3JieMeHTOB llepmoauueckoii
cuctembl JI.MI. MenneneeBa. XapakTepuCTHKAa XHUMUYECKOTO DIIEMEHTa II0 €ro
nostoxkenuto B [lepuogunueckont cucreme .M. Menneneena




3.4

3aKOHOMEPHOCTU U3MEHEHHS pajuyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAINTMYECKUX
M HEMETAJUIMYECKUX CBOMCTB IO TrpynmnaM MU nepuojam. 3Hauenue lleprogmueckoro
3akoHa U [lepmonuyeckoil CUCTEMBbl XMMHUYECKUX 3JEMEHTOB JJIs PAa3BUTHS HAYKUH M
npaktuku. J[.1. MenaeneeB — yu€Hblil U TpakJaHUH

3.5

3.6

3.7

Xumuueckas CBSI3b. KoBanenTtHas (monstpHas U HEnoJisipHas) CBSI3b.
DIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

CreneHb OKHCJICHHUA. OKHUCINTEIIFHOBOCCTAHOBHUTEIILHEIC pE€aKkuu. HpOHGCCBI
OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XYUMUYECKUN SKCIIEPUMEHT: H3Y4YeHHE OOpa3IoB BEIIECTB METAIJIOB M HEMETAaJUIOB,
B3aMMOJICHCTBHE THAPOKCHAA IMHKA C PacTBOpaMU KHUCJIOT M IIEI0Yel, MpoBeacHUE
OTBITOB, WJLTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(ropeHue, peakluu pa3ioKeHHs], COeTUHEHNUS)

9 KUIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

BemectBo 1 xumunyeckas peakuus. [loBropenue

11

1.2

Ilepuonuueckuit 3akoH. llepromnyeckas cuctemMa XUMU4YECKHX »dieMmeHToB J[.HM.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOICTB XHMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIHS, KabLUI U UX COCIUHCHHUI B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B [leproinueckoi CUCTEME U CTPOCHUEM UX aTOMOB

CrpoeHue BellecTBa: BUAbl XUMHUYECKOW CBSI3U. THUIBl KPUCTAINIMYECKUX PEIIETOK,
3aBUCMMOCTh CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM pEmETKH M BUOA
XUMHYeCKON cBs3u. Kitaccupukanmuss W HOMEHKIATypa HEOPTraHWYECKHX BEIISCTB
(MexxmyHapoJHas W TpUBHaJIbHAs). XUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSAIIUXCS K
pa3IMYHBIM  KJaccaM  HEOPraHWMYeCKMX  COEJAMHEHMI,  TIeHEeTHYeCKas  CBS3b
HEOPraHWYECKUX BEILECTB

1.3

Knaccudukanus XuMHUUECKUX peakuil Mo pa3IuyHbIM MpU3HAKaM (IO YUCIYy U COCTaBY
YYacTBYIOUIMX B PEAKIMH BELIECTB, 110 TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTEIeHEH
OKHUCJIEHUS XMMHMYECKHX D3JIEMEHTOB, MO OOpaTMMOCTH, MO YYacTHUIO KaTajlu3aropa).
DK30- W DHHAOTEPMHUYECKUE pEAKIMH, TEepMOXUMHUYecKue ypaBHeHus. Ilonstue o
CKOPOCTH XMMHUYECKON PEAKLIUH

1.4

1.5

1.6

[TonsiTne 00 o0OpaTUMBIX U HEOOPATHUMBIX XHUMHUYECKHX peakuusx. [loHstue o
TOMOTEHHBIX U TeTEepPOreHHBIX peakiuax. [loHATHE O XUMHUYECKOM pPaBHOBECHH.
@DakTopHl, BIUSAIOINIME HA CKOPOCTh XMMHYECKOW PEaKIMU U TOJI0KEHHE XUMHUYECKOTO
paBHOBECHs

OKUCIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIMU, AIIEKTPOHHBINA OallaHC OKUCIUTEIhHO-
BOCCTaHOBUTEIIBHOM peakiuu. CocraBneHue ypaBHEHUH OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUi C UCIIOIb30BAaHUEM METO/Ia 3JIEKTPOHHOIO OaslaHca

Teopus 37AEKTPOIUTUYECKON JUCCOLMAIIMHN. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHoHBI,
aHUOHBL. MexaHu3M JTUCCOIMAIMU BEUIECTB C Pa3IMYHBIMUA BUJIAMU XUMUYECKOHN CBSI3H.
Crenens nucconnanuu. CUIbHBIE U clladble dIEKTPOIUTHL. Peakium noHHOro oOMeHa.
VYcnoBusi MpoTEeKaHMWsT pPeakiuii MOHHOTO OOMEHa, TOJIHBIE W COKpAIIEHHBIE HMOHHBIE
ypaBHeHHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHHWH M COJIEH B CBETE MPEACTABICHUI 00
3J'IeKTpOJ'II/ITI/I‘IeCKOI\/'I JUucCcoIuanuu. KauecTBeHHBIC p€aKkuu Ha HOHBI. ITonsTe o
TUAPOJIN3E COJIEH

1.7

XUMHAYECKUNA SKCHEPUMEHT: O3HAKOMIIECHHME C MOJECISIMU KPUCTAUIMYECKUX PEIIETOK
HEOPraHUYECKHX BEIIECTB — METANIOB M HEMETaIoB (rpaduTa W aiamasa), CIOKHBIX




BEUIECTB (XJOpuJa HATpUsA); MCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOU
peakIMyu OT BO3JACHCTBUS pa3iIM4YHBIX (PAaKTOPOB; MCCIEAOBAHHE DIEKTPONPOBOJHOCTH
pPacTBOpPOB BEIIECTB, Mpolecca IUCCOLMALMU KHUCIOT, HIeoued U cojeil (BO3MOXKHO
HCIOJIb30BaHNE BUICOMATEPHUAJIOB); MPOBEIEHUE OIBITOB, WUIIOCTPUPYIOLINX MPU3HAKU
MPOTEKaHUs peakluil HOHHOro oOMeHa (oOpa3oBaHHE OcCallKa, BBIJEICHHUE Ta3a,
oOpa3oBaHHe  BOJIbl);  OIBITOB, WJUIIOCTPUPYIOIIMX  MPUMEPHl  OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHBIX  PEAaKUMM (TOpeHue, peakluu pPasIoKEeHUs, COEAUHEHMUS);
pacrno3HaBaHH€ HEOPraHMYECKHUX BEIIECTB C IOMOIIbI0 KAYECTBEHHBIX pEaKLMii Ha HOHBI;
pelIeHrEe YKCIIEPUMEHTAIbHBIX 3a1a4

Hemeramie! 1 ux COCIUHCHUA

2.1

2.2

OOmast xapaktepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIC
CTCIICHHU OKMCJICHUA. C’I’pOCHI/Ie n (1)I/ISH‘{CCKI/I€ CBOMCTBaA IMPOCTBIX BCIICCTB — I'aJIOI'CHOB.
XUMHYecKue CBOWCTBA Ha HpuUMepe XJopa (B3aMMOJCWCTBHE C MeETalIaMHy,
HEMeTaJulaMH, Inesoyamu). XiopoBojaopos. CoinsiHas KHCIIOTa, XMMUYECKHE CBOWCTBA,
noJy4eHue, npuMeHeHnue. JleficTBue xyiopa W XJIOpOBOAOpPOJA HAa OPraHU3M YelIOBEKa.
Baxneiinme XI0puasl 1 UX HAX0XKJICHUE B IPUPOJIE

OOmas xapakrepuctuka syeMeHTOB VIA-rpymmel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHble CTeneHu okucieHus. CTpoeHue U pU3nuecKue CBOMCTBA MPOCTHIX BEILECTB
— KHUCJIOpOJia U cepbl. AJUIOTPOIIHBIE MOJAU(PHUKALUK KUCIOPOAa U cepbl. XUMUYECKHE
cBoiicTBa cepbl. CepoBOJOPO/], CTPOCHUE, PU3NUECKUE U XUMHUYECKHE cBOIcTBAa. OKCHIBI
ceppl KaK MpEACTaBUTENN KHUCIOTHBIX OKcHIOB. CepHas KHCIOTa, (QU3UUECKUE MU
XUMHUYECKHUE CBOMCTBA (00IIME Kak MpEeICTaBUTENs Kilacca KHUCIOT U CIEeUU(PUUYECKUE).
XUMUYECKHE peaklUHy, JIekalllue B OCHOBE IPOMBIIUIEHHOIO CHOC00a IOJIy4yeHUs
cepHoil kucnotbl. [Ipumenenue. Conu cepHOW KHUCIOTHI, Ka4eCTBEHHAas peakIus Ha
cynbdar-uon. Haxoxnenume ceppl W e COCOTUHEHMH B TpHUpoae. XHUMHUYECKOE
3arps3HEHUE OKpYXKarolled Ccpelapl COCTUHEHHUSMHU cepbl  (KHCIOTHBIE  JOXIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 NMPe0TBPAILEHUS

2.3

2.4

2.5

OObmiass xapakrepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKHCIEHUs. A30T, pacIpOCTpaHEHUE B MpHUpoje, PU3NYECKUE U
xumuueckue cpoictBa. KpyroBopor azora B mpupoge. AMMHak, ero (usnueckue u
XMMUYECKHE CBOWCTBA, MojydeHue U npuMeHeHue. CoiaM aMMOHUS, UX (U3NYECKHE U
XUMHMUYECKHE CBOMCTBA, IpUMEHeHHe. KauecTBeHHass peakuuss Ha HOHBI aMMOHHS.
A3oTHasg KucioTa, €€ noiiyuyeHue, (pU3NUECKHe W XUMHUYECKHE CBOMcTBa (o0mme Kak
NPEJCTaBUTENS Kiacca KUCIOT U crenuduueckue). Mcnoab3oBaHue HUTPATOB U coJiei
aMMOHHS B KaueCcTBE MMHEPAIbHBIX yn0OpeHuid. XuMHUYEcKoe 3arpsi3HEeHHe
OKpY’KaloIlllel Cpelpl COeNMHEHUSMHU a30Ta (KUCIOTHBIE JOXAM, 3arpsi3HEHHE BO3yXa,
TTOYBBI U BOJIOEMOB)

docdop, amnorponHsle Moaudukanuu pochopa, GpuHUEcCKue U XUMUYECKHE CBOWUCTBA.
Oxcun dochopa(V) u dochopnas kucinora, (u3nueckue U XUMHUUYECKHUE CBOWCTBA,
nosydenue. Mcnonb3zoBanue GocharoB B KadyecTBe MUHEPAIBbHBIX y100peHUi

Obmass xapaktepuctuka d1eMeHTOB IVA-rpymmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHble  CTEMEHM  OKHUCICHHUs.  YTJIepoJ, aUIOTPOIHbIe  Moauduxanmm,
pacmpocTpaHeHHe B Tpupoje, (uU3MUecKhe W XHUMHYECKHe CBOMCTBa. AcopOIus.
KpyroBopot yrnepoaa B mpupojge. Okcuapl yriepona, ux (pU3nM4eckue U XUMHUYECKUe
CBOﬁCTBa, HeﬁCTBHe Ha XUBBIC OPraHU3MBEI, IMOJIYYCHHUEC U IIPUMCHCHUC. DKOJIOTHYECKHE
npoOeMbl, CBs3aHHBIE ¢ okcuaoM yriaepoaa(lV); rumoresa rio0adbHOTO MOTEIIICHUS
KJIUMaTa; TapHUKOBBIM 3(dekT. YrompHas KucIoTa W €€ COMu, UX (PU3NUECKHE H
XMUMHAYECKHE CBOMCTBA, MOyYeHUE U MprMeHeHne. KadecTBeHHast peakiysi Ha KapOoHart-




noHbl. Mcnons3oBaHue kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH U CEIbCKOM
X03SIUCTBE

2.6

[lepBoHayanbHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHUSX yIiepoja
(MertaH, 3TaH, STWIEH, allETUJIEH, 3TAHOJ, TJIMLEPUH, YKCyCcHas Kuciora). X coctaB u
XUMHYecKoe crpoeHue. [ToHsITHEe 0 OMONOTHYECKH BaXKHBIX BEIIECTBAX: KHUPaAX, OCIKax,
YIJIEBOAAX — M UX POJIM B )KU3HU Ye€JOBeKa. MarepHallbHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHUN

2.7

Kpemuuii, ero ¢usuueckue M XMMHUYECKME CBOMCTBA, IOJIY4YE€HHE M IPUMEHEHHE.
Coenunenus kpemHus B npupoze. O0mue npenctasieHust o6 okcuae kpemuusa(lV) u
KpeMHHEBOH  kucinore. CHIMKAThl, MX HCIOJb30BaHHE B  OBITY, MEIUIMHE,
MPOMBIIIICHHOCTH. BaykHEeHIIne CTpOUTENbHBIE MaTepUalIbl: KEPAMUKa, CTEKIIO, IIEMEHT,
Oeron, kene300eroH. IIpobneMbl 0E30MAaCHOTO  HCIOJIB30BAaHHUS  CTPOUTEIBHBIX
MaTepHaioB B IOBCEJHEBHOM KU3HU

2.8

XUMHUYECKUN HKCHEPUMEHT: H3y4eHHEe OOpa3loB HEOPTaHMYECKUX BEIIECTB, CBOMCTB
COJISTHOM KHCJIOTBI; IPOBCACHNEC KAQYCCTBCHHBIX peaKuHﬁ Ha XJIOpUA-UOHBI U Ha6JIIOI[eHI/IG
IIPHU3HAKOB UX IMPOTCKAHMWA, OIIbITbI, OTPAKAIOIINEC (1)I/I3I/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTBA
raJJorTeHOB M WX COCJMHEHWH (BO3MOYKHO HCIIOJIb30BAaHHE BUACOMATEPHUAIIOB);
O3HaKOMJICHHE C 00pas3liaMu XJOpUIOB (TAJIOTEHUIOB); O3HAKOMIIEHHE C oOpa3uamu
cepbl U e€ COeAMHEHUAMH (BO3MOKHO HCIIOJIb30BAaHHE BHICOMATEPUANIOB); HAOIOICHUE
nporecca oOyriIMBaHMs caxapa IO JICHCTBUEM KOHIIGHTPUPOBAHHON CEPHOM KHCIOTHI;
U3y4eHHE XUMHYECKHX CBOMCTB pa30aBICHHON CEpPHOW KHCIIOTHI, MPOBEICHUE
KAueCTBEHHOW pEaKIMK Ha Cyib(paT-HOH M HAONIOJACHHE NpHU3HAKA €€ MPOTEKAHUS;
O3HAKOMJICHHE C (U3UYECKUMHU CBOMcTBaMU a30Ta, ¢ochopa M UX COEAMHEHUI
(BO3MOXXHO HCIIOJIb30BaHHE BUACOMATEPHAIIOB), OOpa3namMu a30THBIX U (ochopHBIX
yao0peHuii; MmoiaydeHue, cOOMpaHue, PAacHO3HAaBaHWE M W3YyYCHHE CBOMCTB aMMMAKa;
IIPOBE/ICHUE KAYeCTBEHHBIX peaklUii Ha WOH aMMOHHMS U (ochaT-uOH U H3ydeHHE
MPU3HAKOB UX MPOTEKAaHHUs, B3aMMOEHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIIOTHI C
Me/Ibl0  (BO3MOXKHO  MCIIOJIb30BaHME  BMJIEOMATEpUANIOB);  HM3y4eHHME  Mojenel
KPUCTANIMYECKUX PEHIETOK anMasa, rpadura, (yuiepeHa; 03HaKOMIJIEHHE C MPOLECCOM
azcopOLMU  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YINIEM U yCTPOHCTBOM
IPOTHBOTa3a; Mojy4eHne, COONpaHne, paclio3HaBaHUE U U3y4YEHHE CBOWCTB YIIIEKHCIIOTO
rasza; MpoBC€ACHHUC KAa4YCCTBCHHBIX peaKHI/II\/JI Ha Kap6OHaT- U CHUJIMKAT-UOHBI U HM3YUCHUC
IIPHU3HAKOB nux IIPOTCKAHUSA; O3HAaKOMIJICHUEC C HpO}IYKIII/IeI\/JI CHUINKATHOU
MPOMBINIJICHHOCTH,; PCHICHUC OKCICPUMCHTAJIBHBIX 3aJdad II0 TEMC «Baxueimue
HEMETaJJIbl U UX COCTUHEHUSD

3.1

3.2

Mertamisl 1 uX COCIUHCHU A

OOmiasi xapakTepUCTUKAa XUMHUYECKHUX DJJIEMEHTOB — METAIJIOB HAa OCHOBAHUU WX
nonoxxenus B llepuoauueckoit cucreme xumuueckux snemeHToB .M. MenneneeBa u
ctpoeHust atomoB. CTpoeHue MeTaioB. Meramnuyeckas CBs3b W MeTaJIMYecKas
KPUCTAJUIMYECKAs PEIIETKA. DIEKTPOXUMHYECKUH PsIJl HANIPSYKEHNH METaJUIOB

du3znueckre U XUMUYECKHE CBOMCTBA METAILIIOB. O6IJ_II/IC CIIOCOOBI MOJIYYCHUA MCTAJIJIOB.

Ilonsarue o KOppO3uun MCTAJUIOB, OCHOBHBIC CIIOCOOBI 3alUTHI UX OT KOPPO3UHU. CnnaBbl
(CTaJ'IB, YyTYH, I[IOpS.HIOMHHHfI, 6p0H3&) " X NPpUMCHCHHUC B GBITy H TPpOMBINIJICHHOCTU

3.3

[Ilemounple MeTAJIIBI: TOJOKEeHUE B lleproanyeckoi cucTeMe XUMHUUYECKHX DJIEMEHTOB
.. MenaeneeBa; CTpOCHHE HX aTOMOB; HaxoXXJAeHUE B mpupone. dusznyueckue u
XUMHYECKHE CBOWMCTBA (Ha MpuUMepe HaTpus U Kanus). OKCHIIBI U TUAPOKCUIBI HATPHS U
KaJiusl. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIJIOB U UX COGIIPIHCHI/IP'I

3.4

[IlenoyHO3eMENBHBIE METAJUIBI MAarHUd W KalblWi: ToyokeHue B llepmoamyeckoi




cucremMe Xxumuyeckux aneMeHToB .M. MenaeneeBa; cTpoeHHE UX aTOMOB; HAXOXICHUE
B npupoge. Puznueckue U XUMHUYECKHE CBOMCTBA MarHus M Kaibuus. Baxseiwue
COCIMHECHUS Kbl (OKCHA, THUAPOKCHHA, COJH). JKECTKOCTh BOJIBI M CHOCOOBI €&
YCTpaHECHUS

3.5

Amomunuii: nonoxenue B Ilepuoanueckoil cucreme Xumuueckux 3ieMmeHToB [JI.U.
MenzeneeBa; CTpoeHUE aroMma; HAaxXOXKAcHHE B npupone. Pu3nyecKue U XUMHYECKUE
CBOICTBa aMIOMUHMSA. AM(OTEpPHBIE CBOMCTBA OKCHUIA M THAPOKCH/1A AJTFOMUHHS

3.6

3.7

Kenezo: mnonoxenne B Ilepuoguueckoil cucrtemMe xumudeckux saemeHToB JI..
MeneneeBa; CTpoeHHE aToMma; HaxOoxAeHHe B mnpupoje. dusmyeckue m XUMHUECKUE
cBoiicTBa xene3a. Okeuapl, Tuapokcuapl u conu skenesa(ll) u xenesa(lll), ux cocras,
CBOMCTBA U IIOJIy4YCHUE

XUMUYECKUI SKCHEPUMEHT: O3HAaKOMJIEHHWE C o0pas3llaMH METaIOB M CIUIaBOB, HX
(bu3MYeCKUMHU CBOICTBaMH; H3y4€HHE pEe3YyIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO
WCIOJIb30BaHNE BHIEOMATEPUAIIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA KabIUs U
HATpHsI C BOJOW (BO3MOXKHO MCIIOJB30BaHUE BHICOMATEPHAIIOB); HCCIICIOBAHUE CBOHCTB
KECTKOM BOBI; MPOIIECCa TOPEHUsS Kelie3a B KHCIOpoJae (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); TIPU3HAKOB MPOTCKAHUS KaYSCTBCHHBIX PEaKIUi HAa WOHBI (MarHus,
Kablus, amroMuHus, nuHkKa, skenesa(ll) w kenesa(lll), menu(ll); waGmroneHue u
OMKCaHWE TPOIECCOB OKpAIMBAHUA IIJJAMEHM HOHAMHM HATpuUs, Kaius M Kalblus
(BO3MOXKHO HCIIOJNB30BaHHE BHUAEOMATEpUANIOB); HCCiel0BaHUE aM(pOTEPHBIX CBOMCTB
THIPOKCHIA alIOMUHUS U TUAPOKCUAA IIMHKA; PEIICHUE IKCIEPUMEHTAIbHBIX 3aa4 10
Teme «BakHeume MeTaiibl U UX COCIUHEHUSD)

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

4.3

HoBbie matepuansl u TexHoJiorMu. BelnectBa M marepuansl B MOBCEIHEBHOM >KU3HU
yernoBeKa. XHMHUS M 3JI0pOBbe. be3omacHoe HCMOb30BaHHE BEIIECTB U XHUMHUYECKHUX
peakuuii B 0bITy. [lepBasi TOMOIIH TPH XUMHUUYECKHUX 0KOTaX U OTPABJICHHSIX

OCHOBBI 9KOJIOTMYECKON I'PaMOTHOCTH. XMMHUYECKOE 3arpsi3HEHUE OKPYXKarollel cpezbl
I[IAK. Ponp XuMuM B pelIEHUH BKOJOrMdeckux mpobiem. [IpupoaHble UCTOYHUKU
YTI€BOA0POAOB (Yrojb, IPUPOAHBIN ra3, HeTh), MPOIYKTHI UX MEpepabOTKH, UX POJIb B
OBITY U IPOMBILIUIEHHOCTH

XUMHUECKUN SKCIEpPUMEHT: Hu3yuyeHHe oOpa3loB MarepuaioB (CTEKJIO, CILUIaBbl
METaJUIOB, TOJIMMEPHBIE MaTepHaIbl)




IMPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHSI OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMOBI
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NMPoBePSIEMOro
TpeOOBaHUS

1

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yabTaTaM 0a30BOr0 YPOBHS
OCBOEHHUSI OCHOBHOII 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111€r0
oOpa3zoBanusi Ha ocHoBe PI'OC

[Ipencrapnenue:

1.1

0 II03HABAa€MOCTH SIBJICHUM npupoabl, MOHUMAHUC OOBEKTUBHON 3HAYMMOCTH
OCHOB XHMMMYECKOM HAayKH Kak obiactu COBpPCMCHHOI'0 CCTCCTBO3HAHMU,
KOMIIOHCHTAa O6H.[CI>1 KYJIbTYpPblI H HpaKTHHGCKOﬁ JCATCIIBHOCTH 4YCJIIOBEKA B
YCII0OBUAX COBPEMCHHOI'O O6HI€CTBa; IIOHUMaHHUE€ MECTa XUMHHU CpEau ApYTUx
C€CTECTBCHHBIX HAYK

1.2

O Hay4dYHbIX MCTOAAX IIO3HAHWA, B TOM YHCJIC OKCICPHUMCHTAJIbBHBIX H
TCOPCTUUCCKHUX MCTOAAX HCCICAOBAHHA BCHICCTB U HU3YUYCHHA XHUMHUUYCCKUX
peaKuHﬁ; YMCEHHUE UCIIOJIB30BATh MOACIIN IJISA 0OBSICHEHUS CTPOCHHUA aTOMOB H
MOJICKYJI

1.3

0 cdepax npoheCCUOHATBLHOW JIEATEIBHOCTH, CBSI3aHHBIX C XHUMHEH W
COBPEMCHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMU Ha JOCTHIKEHHUSIX XUMHYCCKOM
HAYKH, YTO MO3BOJIUT OOYYAIOUIMMCS pacCMaTpUBaTh XUMUIO Kak chepy cBoei
Oynymiedi mpodecCHOHATBHON IESITEIbHOCTH M CHCNaTh OCO3HAHHBIH BBIOOD
XMMUU Kak MpO(WIBHOTO MpeaMeTa IMpH Iepexojie Ha YPOBEHb CPEIHEro
oOmero oopa3oBaHus

Biagenue cucTteMoll XMMHYECKMX 3HAHMM M YMEHHME IIPUMEHSATh CHCTEMY
XUMUYECKUX 3HAHUN, KOTOPast BKIIFOYAET:

2.1

2.2

BAKHEUILIMNE XUMUYECKHE TMOHATHSA: XUMUYECKHUU DJIIEMEHT, aTOM, MOJIEKYIa,
BEII[ECTBO, MIPOCTOE U CIOKHOE BELIECTBO, OJHOPOJHAS U HEOTHOPOJHASI CMECH,
OTHOCHUTCIIbHBIC aTOMHAasA WU MOJICKYJIIpHAasA MacChbl, KOJIMYCCTBO BCUICCTBA, MOJIb,
MOJISIpHAsl Macca, MOJISIpHBIA 00BbEM, OKCHJ, KMCII0Ta, OCHOBAHHE, COJb (CPEHsIs),
XUMHUYECKasl peakiys, PEeaklUH COeIUHEHUs, PEaKIMU PA3JIOKEHUs, peaKkiuu
3aMeIleHns, peakuuu OoOMeHa, TeIuIoBOM A(PQEeKT peakuuu, d5K30- HU
HHJIOTEPMHUYECKHE PEAKILIUU, PACTBOP, MAcCOBasi J0JIs XUMHUYECKOTO 3JEMEHTa B
COE€/IMHEHUH, MAacCcoBast 0JIs ¥ POLIEHTHAs! KOHIIEHTPALUs BELIECTBA B PacTBOPE,
AApPO aToMa, IEKTPOHHBIA CIIOW aroMa, aTOMHas OpOUTanb, paguyc aroMma,
BaJICHTHOCTb, CTCIICHb OKUCJICHUA, XUMHUYCCKAaA CBA3b, DJICKTPOOTPHUIATCIILHOCTD,
MoJiApHass W HEMOJIApHAasA KOBAJICHTHAsA CBA3b, MOHHAA CBA3b, MCTAJJIMYCCKAasA
CBSI3b, KpHUCTAJUIMYECKas pemérka (aToMHas, MOHHAs, MeTajinuecKkas,
MOJIEKYJISIpHAsI), HMOH, KaTHOH, AaHHWOH, DOJEKTPOJIUT U  HEIJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT JUCCOLMAINS, PEaKIMd HOHHOTO OOMEHa, OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIMU, OKUCIUTENb W BOCCTAHOBUTEJb, OKHUCIECHUE U
BOCCTAHOBJICHHE, DJEKTPOJM3, XHWMHUECKOE paBHOBECHE, O0OpaTumble U
HeoOpaTUMble peakIMu, CKOPOCTh XMMHUYECKOH peakimu, karamuzartop, [TIK,
KOPPO3HUS METAIJIOB, CIIIABBI

OCHOBONOJAralolIue  3aKOHBI  XUMHHU: 3aKOH  COXpaHEHUsi  MaccChl,
nepuoanueckuii 3akon J[.MI. MenaeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH
ABoraapo

2.3

TEOpUU XUMHUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHs, TEOpUs SIEKTPOITUTHUECKON




JAucCconranu

3 Branenne ocHOBaMu XMMHYECKOM IPaMOTHOCTH, BKITKOYAOLIEH:
YMEHHE TPABHILHO HCIOJIB30BaTh M3yUYEHHBIC BEIIECTBA M MaTepHUaibl (B TOM
YHClie MUHEPAIbHBIC YIOOPEHHSI, METAJUTBI U CIUIaBBI, IPOIYKTHI MEepepadOTKH
MPUPOJHBIX UCTOYHUKOB YIJIEBOAOPOAOB (yIJis, MPUPOAHOrO Trasza, HedTH) B
3.1 OBITY, CEIbCKOM XO031CTBE, HA MPOU3BOJICTBE U MOHUMAHUE 3HAYCHUS >KUPOB,
OenKOB, YIJIEBOJOB ISl OpraHu3Ma YellOBEKa; yMEHHE MPOTHO3UPOBAThH BIMSIHUE
BEIIECTB U XUMHYECKHX IPOLIECCOB HAa OPraHU3M YEIOBEKa M OKPYKAIOUIYIO
NPUPOHYIO Cpeny
39 YMEHHE WHTETPUPOBATh XMUMUYECKHE 3HAHUS CO 3HAHUSMHU JIPYTHX y4eOHBIX
' IpeIMETOB
HAJIMYUE OMBITa PadOThI ¢ PA3TUYHBIMU UCTOYHHKAMH HH(POPMAIMH 110 XHMHH
3.3 (HaydHass © HAYYHO-TIOMYJISIpHAsE JUTEpaTypa, CJIOBapH, CIPABOYHUKH,
UHTEPHET-PECYPCHI)
YMEHHE O0OBEKTUBHO OIICHUBATh MH(POPMAITUIO O BEIISCTBAX, UX IMPEBPAIICHUIX
34 U TPAKTUYCCKOM MPHMEHEHWM W YMCHHE WCIOJIb30BaTh €€ I PCHICHHS
yueOHO-T03HaBaTENbHbBIX 3a/1a4
Brnanenue ocHOBaMU MOHATHIHOTO amnmapara ¥ CUMBOJIMYECKOTO SI3bIKa XUMHUHU
4 JUTsL cocTaBleHHs (JOpMYJI HEOPTaHUYECKUX BEIIECTB, YPABHEHHH XMMHUYECKUX
peakumii; ocHoBamu XxuMuieckoit Homenknatypsl (IUPAC u tpuBranbHOi)
YMmeHne oOBSACHATH CBSI3b MOJIOKEHUS diieMeHTa B [lepuonnyeckoil cucreme c
5 YHCIOBBIMUA XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XHMHYECKHX JJIEMEHTOB
(cocTaB u 3apsa siipa, o01Iee YUCIo SJIEKTPOHOB), PACHPEIEIICHUEM IIEKTPOHOB
10 SHEPreTUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPUOIOB, KAJIUS U KATbIIH
[IpencraBienue O MNEPUOJUYECKONM 3aBUCUMOCTH CBOMCTB  XHMHYECKHX
5 AIIEMEHTOB (paJlyC aTroma, SJIEKTPOOTPUIATENLHOCTD), MPOCTBIX U CIOXHBIX
BEIIECTB OT MOJOXEHHUS 31IeMeHToB B Ilepuoauueckoil cucreme (B MalbIX
nepuoaax U rIaBHBIX MOATPYIINAX) U AJIEKTPOHHOTO CTPOSHUS aToMa
7 YMenue kinaccupuuupoBarh:
7.1 XUMUYECKUE 3TIEMEHTHI
7.2 HEOpraHMYeCcKre BellecTBa
7.3 XUMHUUYECKHE PEaKIUN
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTH M CTEIICHb OKHMCIICHUSI XUMUYECKUX JICMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpPaX BEMIECTB (KHCIOT, OCHOBAHHUH )
8.4 OKUCITUTENb U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHYECKHAE CBOMCTBA:
01 MPOCTBIX BEIIECTB (KUCIOPOJ, 030H, BOJIOPOA, TpaduT, aiMas, KpeMHHUM, a30T,
docdop, cepa, XJI0p, HATPUIA, K1, MATHHUH, KabIIUH, aTIOMUHUH, JKeJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO, CEPOBOAOPOI, OKCHUIBI M TUAPOKCUABI MeTamuioB |-IIA rpymm,
9.2 amomunusi, meau (I), munka, xenesa (Il u 1), okcunsr yrmepona (Il u 1V),
kpemuus (1V), azora u gocdopa (1l u V), cepst (IV u VI), cepuucras, cepHas,
a30TUCTast, a30THAA, pochopHasi, yroapHas, KpEMHHUEBAsE KUCIOTA U X COJIN)
9.3 MIPOrHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEILIECTB B 3aBHCHUMOCTH OT UX




COCTaBa U CTPOCHUSA, NMPUMCHCHHUC BCHICCTB B 3aBUCUMOCTU OT HUX CBOI>'ICTB,
BO3MOXHOCTb MPOTCKAHUA XUMHNYCCKUX HpeBpaH_leHI/II\/'I B PA3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBsATh MOJIEKYJISIpHbIE M WOHHBIE ypaBHEHHUs peakuuid, B TOM

10 )
quce:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
10.3 WUTIOCTPUPYIOIIMX ~XMMHYECKHE CBOMCTBA HW3YYEHHBIX KJIACCOB (TPYyIIN)
' HEOPraHUYECKUX BEIIECTB
10.4 MOJTBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBS3b MEXK/1y HUMHU
11 YMeHre BBIYUCIATH (IIPOBOIUTH PACUYETHI):
111 OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJTIO
' XUMHYECKOT'0 JIEMEHTA B COSMHEHUH
11.2 MaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 ypaBHEHHUSAM XHMHUYECKHX PEaKIMid W HAXOJUTh KOJWYECTBO BEIIECTBA,
' 00BEM U MacCy peareHTOB WU MPOYKTOB PEAKIHH
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH METO/IaMH HAy4YHOTO TMO3HaHWs (HaOJIofeHUE, W3MEpEeHHe,
121 9KCIIEPUMEHT, MOJEIUPOBAHME) IMPU HU3YUYEHUU BEIIECTB U XHMMHUYECKUX
ABIIEHUH; yMeHue chOpMyTUPOBATH IPOOIEMY U MPEATIOKUTE MYTH €€ PEIICHUS
12.2 06e3omacHO pabOThl C XMMHYECKUMHU BEIIECTBAMH, XMMHYECKOW TOCYI0M U
' 71ab0paTOPHBIM 0O0PYIOBAHHEM
npaBWiiaMd 0€30MacHOr0 OOpalleHHus C BElIeCTBAMHU, HCIHOIb3YEMbIMU B
MOBCEHEBHOM ’KM3HHU, IPABUJIAMU MTOBEJICHUS B LENAX COepeKEHHs 30POBbS U
12.3 OKpYXaroliel MpUpoaAHOHN cpesbl; TOHMMaHNUE Bpena (OMacHOCTH) BO3AEHCTBUS
Ha JKMBBIE OPTaHM3MBI OMpPENENEHHBIX BEHIECTB, CIOCOOOB YMEHBIICHHS W
NPEOTBPALICHNS UX BPETHOTO BO3ACHUCTBUS
13 Hanuume mpakTHYeCKMX  HABBIKOB  IUTAHUPOBAHUA U OCYIIECTBICHUS
CJIEAYIOUIMX XUMUYECKUX IKCIIEPUMEHTOB:
U3ydeHHEe W OIHUCaHWe (U3NYECKUX CBOWCTB BEIIECTB, O3HAKOMIICHHE C
13.1 GU3MYECKUMH ¥ XUMHUYECKHUMH SIBICHUSMHU; OIMBITHL, HIUTIOCTPUPYIOIIHE
MPU3HAKY POTEKAHUS XUMUYECKUX PEaKIUit
13.2 U3Y4YEHHE CIIOCOOOB pa3fiesieHus: cMeceit
MOJydeHHEe KHUCIOPOAa M M3YYEHHE €ro CBOWCTB; MOJY4YeHHE BOJOpOJa M
13.3 U3y4eHHE €ro CBOMCTB; MOJIy4YE€HHUE YIIIEKHCIIOro ra3a U U3y4eHue ero CBOWCTB;
MOJIy4YeHHEe aMMHUaKa U U3y4eHHUE ero CBOWCTB
13.4 [IPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOW MAacCOBOW JOJEH PacTBOPEHHOIO
' BEIECTBA
135 NIPUMEHEHNE WHIUKATOPOB (JakMyca, MeTwiopaHxka u (eHondranenHa) s
' OTIpeNIeNIeHUs XapaKTepa Cpelbl B paCTBOPAX KUCIIOT U IIEI0YeH
UCCIIEIOBAHNE UM ONHMCaHWE CBOWCTB HEOPraHMYECKUX BEIIECTB Pa3IMuHbIX
KJIaCCOB; M3Y4Y€HHE B3aUMOJICHCTBUS KHCIIOT ¢ METaJIaMH, OKCHJAaMH METAaJLIOB,
13.6 pPacTBOPUMBIMH M HEPACTBOPUMBIMU  OCHOBAHHWSIMH, COJISIMH;, IIOJTyYeHHE

HEPaCTBOPHUMBIX OCHOBAHHUM; BRITECHEHHE OJTHOTO METaJljla PYTHUM W3 pacTBOpa
COJIM; HCCIIeIOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHUIOB ATFOMUHHUS M ITTHKA




13.7

pemeHI/Ie BKCHepI/IMeHTaHLHBIX 3a1a4 110 TEMaM: «OCHOBHBIG KJIACChI
HEOPraHWYECKUX  COCAMHEHUI»; «DNEKTPOIUTUYECKAs  JIUCCOLUALIU;
«BakHelme HeMeTallabl U MX COCOUHEHMA», «BakHeWmme MeTalulbl U UX
COEIMHEHMS

13.8

XMMHAYECKHE OSKCIICPUMEHTBI, WLIIOCTPUPYIOIIUE MPU3HAKK POTCKAHUS
peakiuii MOHHOrO0 OOMEHa; KAueCTBEHHBbIC PEaKIMd Ha TPHUCYTCTBYIOIIUE B
BOJHBIX PacTBOpax HWOHBI: XJOpPUA-, OpoMmuI-, HOAWI-, cyibdar-, ¢ocdar-,
KapOOHAT-, CHJIMKAT-aHWOHBI, TUAPOKCHII-MOHBI, KATHOHBI aMMOHUS, MAarHWHs,
KaJIbIIMS, AIFOMUHUS, Jkene3a (2+) u xkenesa (3+), meau (2+), muHKa

14

141

VYMmenue:

MNpEACTABIATE PE3YIbTATHI 3KCIICPHUMCHTA B (bOpMe BBIBOJOB, A0Ka3aTcCJIbCTB,
l"pa(bI/IKOB n Ta6J'II/IH W BBIABJIATD OMIIMPUYCCKHUE 3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATh CBA3U  MCXKAY PCAJIbHO Ha6JIIOI[aeMbIMI/I XHUMHUYCCKUMH
SABJICHUAMU W IIpoHeCCaMH, IIPOUCXOIAINMMH B MAKpO- H MHKPOMHPCE,
00BACHATH IIPpUYUHBI MHOFOO6paSI/I${ BCIICCTB




HEPEYEHb DJJIEMEHTOB COIAEPKXAHUS, ITIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kox IIpoBepsiemblii 31eMeHT COAEPKAHUS
1 IlepBoHayasIbHbIE XUMUYECKUE TOHATHUS
1.1  Ywucrsle BemecTBa U cMecu. CIOCOOBI pa3zieiieHus: cMecei
12 ATOMBI U MOJIEKYJIBI. XMMHUYECKHE MIEMEHThl. CUMBOJIBI XUMHUYECKHUX 2JIEMEHTOB. [IpocThie
' U CJIO’KHBIE BEILECTBA.
1.3  Xwumwnueckas Gpopmyia. BareHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. CTETIeHb OKUCIICHUS
14 3aKOH IOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHass aToMHas Macca. OTHOCHUTENbHAs
' MOJIEKYJIsIpHas Macca. MaccoBasi 10J1s1 XMMUYECKOTO JIEMEHTA B COCIMHEHUHU
15 KomnyectBo BemectBa. Monbs. MomnsipHass macca. MoJsipHblii 00bEM Ta30B. B3anmocBsizb
' KOJIMYECTBA, MACChI M YUCJIa CTPYKTYPHBIX €AMHMUIL BELIECTBA
16 dusnyeckue MW XHUMUYECKUE SBJICHUSA. XHMMMUYECKas peakuuss U e€ NpU3HAKU. 3aKOH
' COXPAHEHHUS MacChl BEIECTB. XUMUYECKUE YpaBHEHUS
5 Ilepuognueckuit 3akoH u Ilepmonmyeckas cucrema xumudeckux oanemeHtos J[.M.
MenpeneeBa. CTpoeHHE aTOMOB
[lepnonnueckuit  3akoH. Ilepmommueckas cucrema XuMHYecKux anemeHtoB .M.
2.1 | Menneneesa. Ilepuonsr u rpynmbl. OU3HUECKUI CMBICT MOPSAKOBOIO HOMEpa, HOMEPOB
IIepuoJa U rpyImibl AJIEMEHTa
Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX
2.2 | obomouek aTtoMoB mepBbIX 20 XMMUYecKHX 3JeMeHToB llepmoamueckorr cucrtemsr J[.M.
Meneneena
3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB,
9g |KaWAA, KambIuA (paguyca aToMOB, 3JEKTPOOTPULIATENBHOCTH, METANIMYECKUX H
' HEMETAJJTNYECKUX CBOMCTB) M MX COEAMHEHUN B COOTBETCTBUHU C MOJIOXKEHUEM 3JIEMEHTOB B
[lepuoanueckoit cucTteMe U CTPOEHHEM UX aTOMOB
3 CrpoeHue BemecTsa
31 Xumuyeckas CBSI3b. KoBanenrnas (monsipHas U HEMnoJIsipHast) CBSI3b.
' DNEeKTPOOTPULIATEIbHOCTh XUMUYECKHX AJIeMeHTOB. VloHHast cBsi3b. MeTainueckas cB3b
3.9 Tunbel KpHUCTaNIMUECKUX peIETOK (aTOMHas, HOHHAs, MeTa/NIM4ecKas), 3aBHCHUMOCTb
' CBOMCTB BEILIECTBA OT THIA KPUCTAIUNINYECKON PEIIETKN U BUJA XUMUYECKOU CBSI3H
4 Baxkneimme npenctaBUTENM HEOPraHWYECKUX BelecTB. HemeTambl M MX COEIMHEHUS.
Mertaiasl 1 MX COEIUHEHUS
Knaccupukanys w  HOMEHKJIATypa  HEOPraHMYECKHMX  COEIMHEHUIH:  OKCHJIOB
41 (coneobOpasyrolue: OCHOBHBIE, KHCIOTHBIE, aM{@pOTepHbIE) U HeCcoIeo0pa3yrolue;
' OCHOBaHMHU (IIENOYM M HEPACTBOPUMBIE OCHOBAHHS); KUCIOT (KHCIOPOACOAEpKAIINe WU
0eCKUCIOPOAHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEHUX M KUCIBIX )
49 dusnyeckue M XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAJUIOB: BOJOPOJA, XJIOpA,
' KHCJIOPO/Ia, CEPHI, a30Ta, pocdopa, yriaepoaa, KpeMHUS
43 @u3nYecKue U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JINTUS, HATPUS, Kallus,
' Mar"ysi ¥ Kajablus, AIFOMUHHUS, XKelle3a. DIEKTPOXUMUUECKUN Pl HAIIPSDKEHUH METAIIIOB
44 dusnyeckue U XMMHUYECKHME CBOWCTBA BOJOPOAHBIX COCIMHEHUN  HEMETAJUIOB:
' XJIOPOBOAOPOJA, CEPOBOAOPOIA, AMMHAKA
45  ®dwusnueckne U XMMHUYECKHE CBOWCTBa OokcunoB HemeTaywioB: cepbl (1V, VI), azora(ll, 1V,




V), dochopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). [TonyueHrne oKCHI0B HEMETAIIOB

46 Xumuueckre cBorcTBa okcuaoB: MetauioB |A-IIIA rpynm, nuaka, mexu(ll) u xenesa(ll, 111).
[Tonyuyenue okcUI0B METAIIIOB
47 XUMHUYECKHE CBOMCTBA OCHOBAHHUM U aM(pOTEPHBIX TUAPOKCHIIOB (Ha IPUMEPE THAPOKCUIOB
' AIIOMHHMS, Kene3a, HuHKa). [loaydenne ocHoBaHM U aM(OTEPHBIX THIPOKCHUIOB
OO0mue XMMUYECKHE CBOWMCTBA KHCIIOT: XJIOPOBOJOPOIHON, CEPOBOIOPOIHON, CEPHUCTOMH,
4.8 | cepHoO#, a3oTHOH, (ochopHO#l, KpeMHUEBOH, yrompbHOW. OcoOble XMMHUYECKHE CBOMCTBA
KOHILICHTPUPOBAHHOM CEpPHOM U a30THOM KUCIOT. [losrydenue kucior
49  OOmue XMMHUYECKHUE CBOWCTBA cpeaHux cotiei. [Tomydenue comneit
4.10 [Tonyyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KUCIOPOJAa, aMMHaKa, YIIIEKHCIOrO
rasza B JlabopaTopuu
411 [Tonyyenne amMmmaka, CEpHOM M A30THOM KHCIOT B HPOMBIILIICHHOCTH. OOIIue crocoOb!
' MOJTyYCHUSI METAJLIOB
4.12 | T'eneTnueckasi CBSI3b MEXY KJIacCaMU HEOPTaHUYECKUX COSAMHEHUN
) XHWMHMYECKUE PEAKLUN
Krnaccudukanus XuMHUYECKHX pPEaKUil MO Pa3IMYHbIM MpPU3HAKAM: MO YUCIY U COCTaBy
5.1  ydYacTBYIOIIMX B PEaKUUU BEIIECTB, MO TEIIOBOMY 3(QeKTy, M0 M3MEHEHHUIO CTEIeHeH
OKHCJIEHUS XMMHUYECKUX JIEMEHTOB
5.9 TemnoBoit »¢¢deKkT XUMUYECKOW peakIul, TEePMOXMMHUYECKHE YpaBHEHHS. OK30- U
' SHAOTEPMHUUYECKUE PEeaKIHH. TepMOXUMHUECKHUE YPAaBHEHUS
OKHCIUTETHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIN UM BOcCTaHOBUTENH. [Iporecch
5.3 | OKHMCIIEHHS ¥ BOCCTAHOBJICHHS. DJIEKTPOHHBIA OalaHC OKHCIUTEIbHOBOCCTAHOBUTEIHHOM
peakuuu
5.4 Teopust snexTponuTHueckodl aucconuanuu. KaTuoHb, aHHOHBL. OJIEKTPOIUTHl U
' HeIEeKTPoNInThl. CUITbHBIE U clla0ble 371eKTPoJauThl. CTeneHb AUCCOIUAaINU
55 Peakiiun moHHOro obMeHa. YcCOBUS NMPOTEKaHWs peakluil MOHHOro oOMeHa, IMOJIHbIE U
' COKpaIllEHHbIE HIOHHBIE YPABHEHUS peaKIUii
6 XuUMHS ¥ OKpyXKaromias cpeaa
BemectBa u MaTtepuansl B IMOBCEJHEBHOW JKM3HM uelloBeKa. be3omacHoe MCIob30BaHUE
6.1 | BemiecTB W XHMMHYECKHX peaknuid B Jabopatopum u ObiTy. IlepBas momompb mpu
XUMHUYECKHUX 0KOTax U OTPaBICHUSIX
XUMHUECKOe 3arpsi3HEHHE OKPYXKAIoLIeH cpeabl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE TOYBHI,
o  BosAyxa u BOJIOEMOB), CIOCOOBI ero nmnpenorspaiieHus IlpenensHas gomyctumast
' koHneHrpauus BemectB (IIJIK). Pomp Xxumum B pelieHHMM SKOJOTHYECKUX MPOOIEM.
VYcunenue napHIKoBOro Y (PexTa, pa3pylieHue 030HOBOTO CIIOS
IIpumenenue cepsl, azora, (ocdopa, yriaepona, KpeMHHUS U HX COEIMHEHUHA B OBITY,
g.3 | MEMMLHHE, NPOMEINIIEHHOCTH M CENBCKOM xo3siicTBe. IIpuMeHeHne MeTauioB U CIUIaBOB
' (cramp, 4yryH, TIOpaJlOMUHHNA, OpOH3a) B OBITY W HPOMBIIIICHHOCTH WX COEIWHEHHH.
IToHATHE O KOPPO3UHU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [IpupoaHble WCTOYHUKU YTIIEBOAOPOJOB (Yrojb, MPUPOAHBIN ra3, HedTh), MPOIYKTHI UX
nepepaboTku (0€H31H), UX POJIb B OBITY U IPOMBIIIIIEHHOCTH
[lepBoHavabHBIE TOHATHSA 00 OPraHWYECKUX BEIIECTBAX KAK O COEIUHEHUSX yriieposa (MeTaH,
6.5 | 9TaH, STWIEH, alleTWIICH, 3TaHOJ, TJMIEPHH, YKCycHas kuciora). [loHsTHe O OMoIormyeckn
Ba)KHBIX BEIIECTBAX: KUpax, OesIkax, YIiIeBoiaX — M UX POJIM B KHU3HU YEJIOBEKa
7 Pacuérsr:
7.1 | mo dbopmynaM XMMUYECKUX COCTUHCHHMA




7.2

Macchl (MacCOBOM) IOJIM PAaCTBOPEHHOTO BEIIECTBA B PaCTBOPE

7.3

10 XUMHUYCCKUM YPaBHCHHUAM




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET
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