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1.IIOACHUTEJIbBHASA 3AITMCKA

O0mas xapakTepucTuKa y4eOHOro npeamera «XuMus»
[Tporpamma 1o XMMuUM Ha YpOBHE OCHOBHOT'0 0011ero oopa3oBaHus (8 Ki1acc) coCTaBlieHa Ha OCHOBE

TpeOoBaHUIl K pe3yibTaTaM OCBOCHMsI OCHOBHOW 00pa3oBaTeNbHOI MpOorpaMmbl OCHOBHOTO OOIIETo
oOpaszoBanusi, npexacraBieHHbelx B PI'OC OOO, a Takke Ha OCHOBE pabodeld MporpamMmbl
Bociutanuss MAQY boranaunackoir COII Nel u ¢ yuéroMm KOHIENIMM MPENoJaBaHUsl y4eOHOTO
npeaMeTa «XUMHs» B 00pa3oBaTeIbHBIX opranu3anusax Poccuiickoit deneparumn.

[TporpaMmma 1o XuMHUM Ja€T TPEACTABICHHWE O MeJsAX, oOmel crpareruu oOydeHus,
BOCIIUTAaHUSI M Pa3BUTHA OOYYAIOMIMXCS CpPEIACTBAMH YYE€OHOTrO MpenMeTa, yCTaHABIUBACT
o0s3aTeNbHOEe PEIMETHOE COJEp)KaHUE, MpelycCMaTpUBaeT paclpeielieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jieliaM U TeMaM MPOTrpaMMbl M0 XUMUH, ONIPEAEIseT KOJIMUYEeCTBEHHBIE
Y KaYeCTBEHHbIC XapaKTEPUCTUKHU COJIEpKaHMs, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh M3YyYEHUS XUMHUU C YYETOM MEXKIPEIAMETHBIX M BHYTPHUIPEIMETHBIX
CBS3€H, JIOTMKH y4eOHOIro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH O0YyYaromMXcs, OMpeeseT
BO3MOXXHOCTH TpeaMeTa Juis peaiu3aiuu TpeOoBaHUN K pe3yabTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHONM MpOrpaMMbl Ha YypPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUsA, a TakKkKe
TpeOOBaHU K pe3yibTaTaM 00y4eHHs XMMHUH Ha YPOBHE 1Li€JIel U3y4eHUs IpeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEILHOW JIEATEIHPHOCTH OOYydJalomerocss IO OCBOCHHIO y4eOHOTO
COJIepKaHUA.

3HaHUE XUMHUH CITY)KHUT OCHOBOU JUIsI (POPMHUPOBAHUS MHUPOBO33PEHHS 00YJAIOIIETOCS, €r0
NPECTaBICHUN O MAaTEepUAILHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POpMUPYEMBIE XUMHUEH
MPEJICTABICHUS O B3aUMONPEBPAIICHUSIX SHEPTUU U 00 IBOJIIOIMH BEIIECTB B MPHUPOJIE, O MYTSIX
pelieHuss TriI00anbHBIX MPOOJIeM YCTOWYMBOTO pPa3BUTHSL UEJIOBEYECTBA — CHIPbEBOM,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuyenue XxumMuu:

CIOCOOCTBYET pealn3aliu BO3MOYKHOCTEM JUIICAaMOPa3BUTHS U

(dbopMUpOBaHUS KYIBTYpPbI IHYHOCTH, €€ 00111el U PYHKIIMOHAIBHON rPaMOTHOCTH; BHOCUT

BKJIaJ| B (POPMHUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00y4aromuxcs,
HaBBIKOB UX CAMOCTOSITENIbHOW  y4eOHOU AeATeNbHOCTH,
AKCIIEPUMEHTAIIbHBIX U HCCIEeN0BATENbCKIX YMEHUH, HEOOXOTUMBIX Kak B

MMOBCEAHEBHOM KHW3HHU, TaK U B HpO(i)GCCPIOH&J'ILHOI’I JACATCIIbHOCTH,

3HAaKOMUT CO CHGHH(l)I/IKOfI HAaYy4YHOI'O0 MBINIJICHHA, 3aKJIaAbIBACT OCHOBLI LCJIOCTHOI'O
B3IV Aa Ha €AUHCTBO MIPHUPOABLI U UCIIOBEKA, ABJIACTCA OTBCTCTBCHHBIM 3TAallOM B (l)OpMI/IpOBaHI/II/I
CCTGCTBCHHO'Hay‘lHOﬁ rpaMOTHOCTH O6y‘IaIOIJ_II/IXC}I;



CHOCOOCTBYeT (OPMHPOBAHUIO LIEHHOCTHOIO OTHOLICHHS K €CTECTBEHHO- Hay4HBIM
3HAHUSAM, K TPHUPOJAE, K UEJIOBEKY, BHOCHT CBOW BKJIaJ] B DKOJIOTMYECKOE 0Opa3oBaHuE
o0yyJaroumxcs.

Jlannble HampaBiieHHs B OOY4YEHHHM XUMHUHU 00€CIeYMBaIOTCS crelu(UKON coaepKaHus
yueOHOro mpeaMeTa, KOTOPBIA SBISIETCA TENaroruiyeckd aJalTHPOBAHHBIM  OTpPaKEHHEM
0a30BOI HAyKU XMMHUU Ha ONPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIEro oOpa3oBaHHs OPHEHTHUPOBAaH HAa OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI MIEpPBOHAYATIBHBIX MOHATUN XUMUHU, OCHOB HEOPraHUYECKOW XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOU XUMHUH.

CrtpykTypa coaep:kaHHs MPOrpaMMbl IO XUMHUHU cPOpMHpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ msyuyenuro. ConepskaHue CKIIAIbIBACTCS M3 CHUCTEMbl MOHSTUH O XUMHUYECKOM
DJIEMEHTE M BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKoW peakuuu. O0Oe 3TH CHUCTEMBI
CTPYKTYpPHO OpraHM30BaHbl 110 IPUHLUIY IOCJIEJOBATEIbHOIO PAa3BUTHUs 3HAHUM Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOI'O YYEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— Y4YE€HUS O CTPOEHHH aTOMa U XUMUYECKOU CBS3H;

—  MpeAcTaBICHHM 00 3JIEKTPOIUTUYECKOM TMCCOLMAlMU BEIIECTB B pACTBOPAX.

TeopeTnueckre 3HAaHUS pPAcCMaTPUBAIOTCA HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX H
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOTO YpPOBHS K JApPYromy,
BBIMOJHSAS (PYHKIMH OOBSCHEHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U MOJTYYSHHS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl O XHUMHUHU CHOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIIONIEH HAydyHOW KapTUHBI MHpa B JIOTHKE €€ CHUCTEeMHOW MPHUPOJIbI,
LIEHHOCTHOTO OTHOIIIEHUS K HAYYHOMY 3HAaHUIO U METO/aM I03HaHUA B Hayke. M3yuenue xummun
OPOMCXOMUT C TPHUBICYEHUEM 3HAHMW W3 paHee H3YYEHHBIX Y4eOHBIX IpPEJAMETOB:
«Oxpyxaromuii  Mup»,«buonorus. 5—7 kinaccel» U «dusnka. 7 Kiace.

[Tpu n3yueHnHn XUMHUU TPOUCXOIUT (HOPMUPOBAHHME 3HAHUI OCHOB XMMUYECKOM HayKH Kak
00JaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JIEATEIbHOCTH YeIOBEKa U KaK OJHOIO
13 KOMIIOHEHTOB MHMPOBOW KyJbTYpbl. 3a/ladya y4eOHOro IMpeiMeTa COCTOUT B (POPMUPOBAHUU
CHUCTEMBbl XUMHMUYECKUX 3HAHUNH — BaXHEWIIMX (DaKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, TOCTYITHBIX 000OIIEHUIH MHUPOBO33PEHUYECKOTO XapakTepa, sA3blka HAyKH, B



NprOOIICHNN K HAYYHBIM METOJIaM MMO3HAHMS [TPH N3YYEHUH BEIECTB U XUMUYECKUX PEaKIuii, B
GbopMUPOBAaHUM U Pa3BUTUU I[I03HABATENbHBIX YMEHUW M UX NPUMEHEHUH B Yy4eOHO-
MIO3HABATEIBHOM U yueOHO-HCCIIEI0BATEIBCKOM IEATEIbHOCTH, OCBOCHUN NPAaBUI 0€30IacHOTO
oOpaleHus ¢ BeIeCTBAMH B MIOBCEIHEBHOM JKU3HMU.

ey u3yvennsi yueOHOro npeamMera « XuMus»

[Ipy uM3ydyeHUM XMMUU Ha ypOBHE OCHOBHOTO 00IEro oOpa3oBaHUS Ba)XKHOE 3HAUYCHUE
IPUOOPETH TaKUE LIETH, KaK:

— (opMUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTOM JINYHOCTH, TOTOBOM K cCaM0OO0Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IMPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HamnpaBlIeHHOCTh OOYyYEHHS Ha CHUCTEMAaTHYeCKOe MNPUOOIIEeHHE OO0y4aroumxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEIbHOW  JEATEIbHOCTH, HAay4YHBIM  METOJaM  IO3HaHWS,
(bOopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrniedyeHre YCJIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYArOIIMMHUCS OITBITa
pa3HooOpa3HON NesATeNTbHOCTH, TIO3HAHUS W CaMOIIO3HAHMS, KITFOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETEHIIHIT ), IMEIOIINX YHHUBEPCATIbHOE 3HAYCHUE JIJISl Pa3IMYHBIX BUJIOB JACATEIBHOCTH;

—  ¢opmupoBanue o0meld (YHKIMOHAIHHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B
TOM YHCIIE YMEHUI OOBSCHATH M OLIEHUBATD SBICHHUS OKPYKAIOMIETO MHUPA, UCIIONB3Ys 3HAHUS
OMBIT, TIOJNYYECHHBIE TPH H3YYCHUH XUMHH, NPUMEHATH HMX TPH PEIICHUH TMpodiieM B
MOBCE/IHEBHOM JKU3HU U TPYAOBOI 1€ATEIbHOCTH;

—  ¢dopmupoBanue y o0O0y4arOImUXcs TYMAaHUCTHYECKHUX OTHOUICHWH, TOHUMAaHHS
[EHHOCTH XUMHUYECKUX 3HAHUHU I BBIPAOOTKH HKOJIOTHYECKHU LIEIecO00pa3HOrO TMOBEACHUS B
OBITY U TPYIOBOM MAESITENPHOCTH B LEISIX COXPAHEHHSI CBOETO 3/I0pPOBbS U OKpYKaroIlen
MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAallUM K OOY4YEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOJI H
CaMOBOCIIUTAHWIO HA OCHOBE YCBOGHHUS OOIICUEIIOBEUYECKUX [EHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY NPOQMIIS U HAIPABICHHOCTU JaJbHENUIIEro 00yUeHusI.

MecTto yyeOHOro npeamera « XuMus» B y4eOHOM IJIaHe
OO0miee 4YKCIIO 4YacoB, OTBEAEHHBIX MJisi HM3y4YE€HUS XHUMHUH Ha YPOBHE OCHOBHOTO OOIIETro

oOpa3oBanus, coctaBisgeT 136 yacos: B 8 kacce — 68 yacoB (2 yaca B HEJIETIO).



2.COJIEP’)KAHME YYEBHOTI'O ITPEJMETA «XUMHSI» 8 KJIACC (68 YACOB) (BA3OBBII1
YPOBEHD)

IlepBoHayajibHbIEe XUMUYECKHE IOHATHUS

[Ipenmer xumuu. Poiib XMMUK B KU3HU 4YE€JIOBEKa. XHMHS B CUCTEME Hayk. Tema u
BenecTBa. dusnueckue CBOWCTBAa BeEIIECTB. ArperaTHoe cOCTosHHUE BemlecTB. IlonsTue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa u cMecu. CriocoObl pa3ielieHus cMecei.

ATOMBI U MOJEKYyJIbl. XHUMHYECKHE 31eMEHTbl. CHMBOJIBI XHUMHUYECKHUX JJIEMEHTOB.
[IpocThie u clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuyeckasi ¢dopmyna. BaleHTHOCTP aTOMOB XHWMHUYECKHMX JJIEMEHTOB.  3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTENbHASI aTOMHAst Macca. OTHOCUTENIbHAs MOJICKYJIIpHAst
Macca. MaccoBasi J10J11 XUMUYECKOT0 3JIeMEHTa B COCTUHEHUU.

KonuuectBo BemectBa. Monb. MonspHas macca. B3anMmocBsi3p KoiMyecTBa, MacChl U
YHclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacuérel mo hopMynaM XUMHUUECKUX COCTUHEHHI.

Ou3nyeckue W XUMHYCCKHE SIBJICHHS. XWUMHUYECKas peaknus U € MpU3HaKh. 3aKOH
COXPAHCHHS MACChI BEIIECTB. XUMUYeCcKUe ypaBHeHUs. Kiaccudukanus XUMUYECKUX peakiuii
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCNEPUMEHM .

3HAaKOMCTBO C XHMHYECKOW MOCYI0#, MmpaBuiamMu paboOThl B JaOOpaTopuu U MpUEMaMH
oOpareHusi ¢ 1abOpaTOpHBIM OO0OpPYAOBaHUEM, U3YYCHHE M ONHUCAHHE (PU3MUYECKUX CBOWCTB
00pa3110B HEOPTaHUYECKUX BEIECTB, HAOMIOAeHHE (PU3NUecKuX (TIaBJIeHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHHWE U KOHJACHCAIUS BOJAbI) U XUMUYECKHUX (TOpEeHHE CBEYH,
MPOKATMBAaHNWE METHOUN MPOBOJIOKH, B3aUMOJICHCTBHUE MeJia C KUCIIOTON) SIBJICHUH, HAOII0ICHHE
W ONHWCAaHME TPU3HAKOB TMPOTEKAHUs XUMHUUYECKHX peakuuid (pas3lokKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHCIOTHI C XJOPUAOM Oapusi, pasnoxkenue ruapokcuna meau (1) mpu
HarpeBaHUU, B3aMMOJeicTBHE kene3a ¢ pactBopoMm conu meau (II), m3yuenme cmoco6oB
pa3zieneHus CMeceil: C TOMOINbI0 MarHuTa, (QUIBTPOBAHHE, BBIMAPUBAHHUE, IUCTUILISAINA,
xpoMmarorpadusi, TPOBEACHHUE OYMCTKH TIOBAPEHHON CoyM, HAOMIOJCHHE U OIHCAaHUue
pe3yNbTaTOB MPOBEEHUSI OIBITA, HILTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUS MacChl, CO3JaHHe
MoJieIe MOJIeKyYI (IIIapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucimopoma B mpupone, (usmueckne W XUMHUYECKHE CBOMCTBa  (peakuuu
ropenus). Oxcuzasl. Ilpumenenune xucnopoga. CrocoObl



MOJTy4eHUsT KHUCIOpoAa B Jaboparopud W MPOMBINUICHHOCTH. KpyroBopoT Kuciopoja B
npupoje. O30H — alIoTpoIiHas Mo (pUKAIIHS KUCIOPOAA.

TernnoBoil 3¢ (eKkT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuUU. TOIIMBO: Yrosb M MeTaH. 3arpsi3HEHHUE BO3AYyXa, YCHJIEHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »smeMeHT UM mpocroe BewmecTBO. HaxokaeHue Boxopoga B IPUPOJE,
buznyeckue 1 XuMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOObI osydeHus. KucioTsl u comnu.

MonsipHblii 006EM ra3oB. PacuéTsl Mo XUMHYECKUM YPaBHEHHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBILIEHHbIE pacTBOpbl. PacTBOopuMOCTbH BellecTB B Boje. MaccoBas 110y BELIECTBA B
pacTBope. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHMSA. Poiib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpoAe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOTHBIX BOJI.

Knaccudukanus nHeopranuvecknx coeauHeHnd. Okcunbl. Kimaccupukamuss OKCHIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKCUJI0B. DU3NUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcnoBanms. Kiaccudukarusi OCHOBaHMH: HIENOYM W HEPACTBOPUMBIE OCHOBAHMA.
Homenknarypa ocHoBanmii. ®Pu3nyeckue M XMMHYECKHE CBOWMCTBAa OCHOBaHUM. llomyudeHume
OCHOBAaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucinor. Ouznyeckue U XUMUYECKHUE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. Ilosyuenue Kucior.

Comu. Homenknarypa comneit. dusnyueckne U XUMHUYECKHUE CBOMCTBA COJIEH.

[Tonyuyenue conenl.

['eneTnuyeckas CBsA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINpEIeNIEHNE COJIepKaHusl KUCIopoJia B BO3JlyXe, MOJyYeHHe, coOupaHue,
pacro3HaBaHHE M HW3YYEHHE CBOMCTB KHCIOpOJa, HAOJIO/IEHHE B3aUMOJECHCTBHUS BELIECTB C
KHCTIOPOJIOM U YCJIOBHS BO3HHMKHOBEHHS W MpEKpallleHus TOpeHus (moxkapa), 0O3HAaKOMIIEHUE C
o0pa3llaMu OKCHJIOB M OIMCAHHWE HMX CBOWCTB, MOJy4Ye€HUE, COOMpaHHE, pAcCIO3HABaHUE U
M3y4eHue CBOMCTB Bojopojaa (ropeHue), B3aumojeicTBue Bojopoaa ¢ okcumom wmeau (II)
(BO3MO>XHO HCTIOJIb30BaHUE BUJIEOMATEPHAIIOB), HAOIIOJIEHHE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHUe OCOOEHHOCTEH pacTBOPEHHUs BEIECTB C Pa3iIMYHON PacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHONM MaccOBOM JOJE€H pPACTBOPEHHOIO BEIIECTBA,
B3aUMOJICMCTBUE BOABI C MeTaulaMu (HaTpHEM u KaJbI[EM) (BO3MOKHO
UCIIOJIb30BAaHUE  BUEOMATEPUAJIOB),



uccleoBaHre 00pa3l0OB HEOPTraHWYECKHX BEIIECTB pPA3IMYHBIX KJIACCOB, HAONIOICHUE
WU3MEHEHUSI OKPACKN MHAMKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH, U3YyYEHUE B3aNMOICHCTBUSA
okcuga wmeau (II) ¢ pacTBOpOM CepHOM KHCIOTHI, KHUCIOT C MeETallaMU, pPEaKIui
HEWUTpalu3aluu, MoJy4yeHrne HEPAaCTBOPUMBIX OCHOBAHMI, BHITECHEHUE OJJHOTO METaJljia IPyrum
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAJIBHBIX 3aJad 0 TeMe «BaxHelmme Kiaccsl
HEOPraHWYECKUX COCIMHEHUIN».

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4deckux jiemenros /. U.
MenpeneeBa. CTpoenne aToMOB. XMMH4YECKasA CBSA3b. OKUCINTEIbLHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[lepBble TOMBITKA KJIACCUPUKALMU XUMHYECKHX dyieMeHTOB. [loHsaTne o rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIC U HIEIOYHO3EMEIbHbBIE METAJLIbI, TaJIOTE€HbI, HHEPTHBIC T'a3bl).
DIEMEHTBI, KOTOPBhIE 00pa3yroT aM()OTEPHBIC OKCHUIBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuogmueckass cucrema xumuyeckux odjgemeHToB JI. U.
MenneneeBa. Koporkonepuonnas u anmuHHomnepuogHas ¢opmel I[lepuonudeckoil cucTeMbl
xumuueckux snemeHToB JI. M. MennaeneeBa. Ilepuonbl u rpynmnbl. PUHYECKUI CMBICTT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIHI JIEMEHTA.

Crpoenue artomoB. CoctaB artoMHbIX saep. M3orombel. OnekTponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMUYECKUX 3eMEeHTOB lleproanyueckoil cucrtemMsl
. W. MeHnneneeBa. XapakTepUCTUKAa XHMHUYECKOIO 3JIEMEHTAa II0 €ro IOJOXKEHUIO B
Ilepnonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS pajinyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U [EPUOIAM.

3nauenue [lepuoauyeckoro 3akona u [leprmoanyueckoi cuCTeMbl XUMUYECKUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpaKIaHNH.

Xumuyeckasi cBsizb. KoBaneHTHas (mosisipHass W HEMOJSIPHAsl) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHas CBSA3b.

Crenenb  okucieHus.  OKHUCITUTEIbHO-BOCCTAHOBHUTEIBHBIE  PEaKIIUU.

[Iporeccol oOkuceHus: 1 BOcCTaHOBICHUSI. OKUCIUTENHN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

M3y4eHHE OO0pa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJIEHCTBHE THUAPOKCUAA
[IMHKA C pacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OIBITOB, WIITIOCTPUPYIOMIUX TPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENLHBIX PEAKIHMK (TOpEeHre, PEaKIluy Pa3ioKeHHs], COSTUHEHN).

Meoswcnpeomemmnuwie cea3u



Peanu3zanust MeXMIpPEIMETHBIX CBSI3€H MPU M3YYCHHHM XUMHH B 8 KIIACCE OCYIIECTBIISICTCS
yepe3 HCIONb30BaHME KAk OONIMX eCTECTBEHHO-HAYYHBIX TIOHSITHH, TaK W TOHSTHH,
SIBIISTFOIIIUXCSI CHCTEMHBIMH TSI OT/ACTBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOme ecTecTBEHHO-HAYYHBIC TIOHATHSA: HAy4YHBIH (aKT, THIIOTE3a, TEOPHs, 3aKOH,
aHaJIN3, CUHTE3, KIACCU(PUKAIUS, IEPUOIUIHOCTD, HAOTIOACHHE, YKCIIEPUMEHT, MOJICITMPOBAHHE,
U3MEpEHUE, MOJICIh, SIBJICHHC.

Odwuszmuka: Martepusi, aToM, OSJCKTPOH, TPOTOH, HEWTPOH, HWOH, HYKJIHJ, H30TOIIbI,
pPalMOaKTUBHOCTh, MOJIEKYJIa, SJCKTPUYCCKHI 3apsj, BEIIECTBO, Telo, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (GU3NYECKUE BEIWYUHBI, CIUHUIBI U3MEPEHHS, KOCMOC, TUIAHETHI,
3BE361, ComHIIE.

buonorus: dorocunTes, nprxanue, omocdepa.

[eorpadusa: armocdepa, rtuapochepa, MHUHEpaNbl, TOPHBIE TOPOMABI,  IOJIE3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

JAEATEJBHOCTb YUUTEJISA C YUETOM PABOYEM IPOI'PAMMBbI BOCIIUTAHUS
— MAaKCUMAJIbHOE WCIIOIh30BAHME BOCHUTATEIBHBIX BO3MOXKHOCTEH COJEpIKaHUS YUeOHOTO
npeamera it (pOopMHUpOBaHUS Yy OOYYAIOIIUXCS POCCHICKHX TPaJUIUOHHBIX JyXOBHO-
HPABCTBEHHBIX M COLMOKYJIBTYPHBIX LEHHOCTEH, POCCUHUCKOTO HMCTOPUYECKOIO CO3HAHUS Ha
OCHOBE HCTOPHYECKOTO TPOCBEIICHUS; MOA00pP COOTBETCTBYIOLIETO COJCPKAHUS YPOKOB,
3aJJaHUH, BCTIOMOTATEIbHBIX MaTEPHUAIIOB, MPOOIEMHBIX CUTYaLUN 11 00CYKICHU;
— YY€T LEeNEeBbIX OPUEHTUPOB PE3YIHTATOB BOCIUTAHMUS B OMNPEIEICHUU BOCIHUTATEIIbHBIX
3a71a4 YPOKOB, 3aHATHI;
— BBIOOp METO/OB, METOJIMK, TEXHOJOTUH, OKAa3bIBAIOIIMX BOCIUTATENHFHOE BO3JEHCTBHE Ha
JIMYHOCTL B COOTBETCTBHM C BOCHHUTATEIbHBIM HJEaJIOM, IEJIbI0 M 3aJadyaMH BOCIIMTAHMS,
ICJICBBIMHA OpI/IGHTI/IpaMI/I pe3YJ'II>TaTOB BOCIIMTAaHUA,

— peanu3aluio NPUOPUTETA BOCIIUTAHUS B YI€OHOM JEITEILHOCTH;

— HPHUBJICYCHNUEC BHUMAHUA 06yanOHIHXC$I K HEHHOCTHOMY AaCIICKTy H3Yy4aCMbIX Ha YpOKax

NPEeIMETOB, SBIEHUM W COOBITUH, WHUIMHPOBAHUE OOCYKICHUI,



BBICKA3bIBAaHUI CBOETO MHEHHS, BBIPAOOTKHM CBOETO JMYHOCTHOTO OTHOUICHHS K HM3y4aeMbIM
COOBITHSIM, SIBJICHUSIM, JINIAM;

— MOpUMEHEHHE  HWHTEPaKTHBHBIX  (opM  ydeOHOW  pabOTBI -  HMHTEUIEKTYalbHBIX,
CTUMYJIMPYIOIIMX MO3HABATEIbHYI0 MOTHBAILIMIO, WTPOBBIX METOJAUK, TUCKYCCHH, IarOlIUX
BO3MOXXHOCTh TPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOIO JMAJOTa; TPYNIOBON paboTHl,
KOTOpas YYHUT CTPOUTHh OTHOILICHHS M JICHCTBOBAaTH B KOMAaH/E, CHOCOOCTBYET pPa3BUTHIO
KPUTUYECKOTO MBIIIUICHHS;

— moOyXieHne oOyJaromuxcsi CoOMI0aTh HOPMBI IOBEACHUS, TIpaBHiIa OOLIEHUS CO
CBEPCTHUKAMH M TIeJJaroraMu, COOTBETCTBYIOLIHNE YKIaay o0meo0pa3oBaTenbHON OpraHu3alny,
YCTaHOBJICHHE JOOPOKENATEIBHON aTMOC]EpHI;

— OpraHM3anuio  mepcTBa  MOTHBHPOBAHHBIX  OOYYalOMIMXCS  HAJ  HEYCIEBAIOUIMMHU
OJHOKJIACCHUKAMH, B TOM YHCJIE€ C OCOOBIMH 00pa30BaTEIbHBIMU IOTPEOHOCTSAMH, IAIOIIETO
00y4aromuMCs COIMAIbHO 3HAYUMBIN OIBIT COTPYAHUYECTBA M B3aMMHOM ITOMOIIIH;

—  UHHULOMUPOBAHWE M TOAJCPKKY HCCIEIOBATEILCKONW JESTENbHOCTH O0ydYaromuxcs,
IUTAHUPOBAaHUE ¥ BBINIOJIHEHUE WHAMBHIYAIbHBIX M TPYIIOBBIX IPOEKTOB BOCIHUTATEIHHON

HaIIpaBJICHHOCTH.



3.JIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEIMETA «XUMMUS»
JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PpE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 0OIIero oOpa3oBaHuUs
JOCTUTAIOTCS B X0JIe O0YYECHHUsI XMMHUU B €IMHCTBE YU€OHOH U BOCIIUTATEIHLHOMN JCSITEIbHOCTH B
COOTBETCTBUM €  TPAJAMLHUOHHBIMU  POCCUMCKUMH  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, NMPUHSATHIMUA B OOIIECTBE MpaBWJIaMU U HOPMAaMH IOBEACHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIN3ALIUN O0YUYaOIIUXCS.

JIndHOCTHBIE pPE3YyJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM NO3WUTUBHBIX IIEHHOCTHBIX OPUEHTALMH U PACUIMPEHHE OIbITa JEATEIIbHOCTU Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoTHYeckoro BoCHUTAHMSI:

LIEHHOCTHOT'O OTHOLIEHHs K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY M HAyYHOMY
HACJIE/INI0, TIOHMMAHMSA 3HAYCHUS XMUMHYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(pOpManueil 0 MepefoBbIX JOCTUKEHHUSAX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTpOMCTBE
Mupa 1 oOIIecTBa;

2) rpaIaHcKoOro BOCHHTAHMS:

IPEACTABICHHUS O COLMAIBHBIX HOPMAaX M MPABUIAX MEKIMYHOCTHBIX OTHOLICHHH B
KOJIJICKTHUBE, KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTHU B 06H1€CTB€HHO HOJIC3HOI7I,
y4eOHOMCCIIEIOBATEIBCKOM, TBOPYECKOH M JAPY'MX BHIAX JNEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPA3HOH COBMECTHOMN JEATENBHOCTH IIPH BBINOTHEHHH yueGHBIX, TO3HABATEIBHBIX 3a/1a4,
BBHITNIOJTHGHHH XMMHYECKUX JKCIIEPHMMEHTOB, CO3JaHMM Y4eOHBIX IIPOCKTOB, CTPEMJICHHS K
B3aUMOIIOHUMAHHUK W B3aUMOIIOMOIIIU B HpOHecce 3T01>i yqe6HOﬁ ACATCIIbHOCTH, 'OTOBHOCTHU
OILICHHUBATH CBOé IIOBCIACHHUC U HOCTyHKI/I CBOHUX TOBapI/IIIIeﬁ C II03uliuu HpaBCTBeHHbIX nu
TIPABOBBIX HOPM C YUETOM OCO3HAHHS TIOCIEICTBUH OCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 IO3HAHMS:

MHpPOBO33PEHUYECKHE  IIPEICTABICHHUS O  BEIIECTBE M XHMHMYECKOM  PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAayKH M COCTAaBJSAIOIIAE OCHOBY IS
NOHMMaHMs  CYIIHOCTH HayyHOW  KapTHUHBI MHpaA, MPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUSA IIPUPOIBI, B3AMMOCBSA3IX YEJIOBEKA C IMPUPOAHOU CPENOH, O POl
XHUMUH B ITO3HAHUM 3THX 3aKOHOMEPHOCTEM;

[IO3HABATEIIbHBIE MOTHUBBI, HAIPABJICHHBIE HA IIOJYyYEHHE HOBBIX 3HAHMM 10 XUMHH,
HEoOXoauMBble Ul OOBSACHEHMsS HaOJI0JJaéMbIX IPOLECCOB U SBJICHHM, IO3HABAaTEIbHOM,
MH(OPMALIMOHHON M YHUTATENbCKOW KYJIbTYpbl, B TOM YHUCJIE HaBBIKOB  CaMOCTOSITEIbHOM
paboTel ¢ y4eOHBIMM TEKCTaMH, CIPaBOYHOMN



JUTEPATypPOi, JOCTYITHBIMH TEXHUYECKUMHU CPEACTBAMH UH()OPMAITMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEHMIO M IIO3HAHUIO, J1I0003HATENbHOCTh, FOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHONW M HCCIIEI0BATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HANpaBJICHHOCTH M YPOBHs 00yUeHHs B JTabHEUIIIEM;

4) dpopMHUpOBAHHS KYJIbTYPbI 310POBbS:

OCO3HAHHME IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 >KU3HU, OCO3HAHHE TOCJICACTBUNA M HENPHATHE BPEIHBIX
MPUBBIYEK (YMOTpeOJCHUs aJIKOrojsl, HApPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIOICHUS
npaBusl 0€30MacHOCTH TpH OOpalleHWd ¢ XUMHYECKHMMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TpynoBoro BocnuTaHmusi:

UHTEpeC K NPAaKTUYECKOMY U3YUYEHHUIO MPpodeccuil 1 Tpyaa pa3IuyHOro pojia, yBaXeHHe K
TPpyLy M pe3ylabTaTaM TpPYAOBOHW JAEATEIBHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMCHEHUS
OPEIMETHBIX 3HAaHUM 1O XHMMHUHM, OCO3HAHHBIH BbIOOp WHAMBUIYAIBHOM TpaeKTOpUU
IPOJOJDKEHUs 00pa3oBaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycnemHol MmpodecCHOHATBbHON AEATENbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHH, TOTOBHOCTh aIalTHPOBATHCS B IPOPECCHOHATIBHON cperie;

6) sKos10rHYEcKOro BOCIUTAHMUS:

9KOJIOTHYECKH 11e1ecO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHHS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 M 0€30MacHOro odpasa »KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TICHUXHYECKOMY 3/I0POBBIO,
OCO3HAHME IIEHHOCTH COOJIOIEHUS MTPaBUII OE30MIACHOTO MOBEICHHS TIPU padoTe ¢ BEUIeCTBAMHU,
a TAKXKe B CUTYalHsIX, YTPOKAOIIMX 3J0POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH IPHUMEHSTHh 3HaHUS, IOJIydaeMble IPU H3YYEHUU XUMHH, IJS PELICHUS
3a71a4, CBSI3aHHBIX C OKPYKAKOLIEH NPUPOJTHON CPEIOH, ISl MOBBILICHUS! YPOBHS 3KOJIOTUYECKOMN
KYJIBTYpBl, OCO3HaHUS INI0O0ATBHOTO XapaKTepa SKOJIOTHYECKUX MPpoOiIeM M MyTel MX pelieHus
MIOCPEICTBOM METOJOB XUMUH, DKOJIOTUYECKOTO MBIIUICHHs, YMEHUs PYKOBOJACTBOBAaThCS UM B
ITO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpenMeTHBIX pPE3YyJIbTAaTOB BBIIENAIOT 3HAYMMblE I (OPMHPOBAHUS
MHUPOBO33pEHUS OOLICHAayYHbIE MOHATUS (3aKOH, TEOpHs, NMPHUHIMII, TMIOTe3a, PakT, cucTema,
Ipoliecc, SKCIEPUMEHT U JIPYroe.), KOTOPbIe UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
npeaMeTax Y MO3BOJIAIOT HAa OCHOBE 3HAHMM W3 3TUX MNpeAMEToB  (OpMUPOBATh
MPEJCTABICHUE O LEIOCTHOU



HAyYHOW KapTHHE MHUpA, © yHUBEpPCAIbHBIE YydeOHBbIe JelCcTBUSA (TO3HABaTEIbHbBIE,
KOMMYHHUKAaTHBHbIE, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOU JIEITETHHOCTH.

Ilo3HaBaTeIbHbIe  yHMBepcajibHble  yuyeOHble  JIeCTBUA

ba3oBble Jlornyeckue a1eicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUSI TPH OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICI XMUMHUYECKHUX TOHATHH (BBIOGNATH UX XapaKTepHbIe IPU3HAKH,
YCTaHaBIIMBATh B3aMMOCBS3b C JAPYTUMU MOHSTHUSIMHU), UCIIOJIH30BaTh MOHATUS ISl OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUMN, BBIOMPATh OCHOBAaHUS W KPUTEPHH IS KIACCHU(PUKALUU
XUMHUYECKHUX BEHIECTB U XUMUUYECKUX PEAKIUH, YCTaHABIMBATh PUUYMHHO-CIICJICTBEHHbBIC CBS3U
MeXy 00BEKTaMH U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHbIC, 1€JyKTHUBHbIE,
10 aHAJIOTHH), JeNIaTh BHIBOJbI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSATh B MPOIECCE MO3HAHUS TMOHATUA (IIPEAMETHBIE U METANpPEIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HCIIOIb3yeMble B XHUMHUH, MPEOOPa3OBBIBATH IIUPOKO
MPUMEHSIEMbIE B XUMHH MOJICIbHbBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJ AJIEMEHTA),
xumMu4ueckass (GopMmylia M ypaBHEHHE XUMHYECKOW peaklud — TpU pelleHHH Yy4eOHO-
MO3HABATENIBHBIX  3a/ady, ¢ Y4YETOM OTHUX MOJICTBHBIX TIPEJCTABICHUN BBISABIATH W
XapaKTepU30BaTh CYIECTBCHHBIC MPU3HAKH U3YYaeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKHX PEaKIMil, BBIABIATH OOLIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEICTBEHHBIE CBSI3U U
MIPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

ba3oBble uccienoBaTebCcKue 1eiiCTBUA:

YMEHHUE MCIOJIb30BaTh MOCTABJICHHBIE BONPOCHI B KAue€CTBE MHCTPYMEHTa IO3HAHUS, a
TakKe B Ka4eCTBE OCHOBBI JUIsi (POPMHUPOBAHMS THUIOTE3BI IO TIPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMbBIX CYK/ICHHII;

npuoOpeTeHne OmbITa MO TUIAHHUPOBAHUIO, OPTraHU3AIMH W TPOBEACHUIO YYCHUYECKUX
HKCMIEPUMEHTOB, YMEHHE HAOMIOAATh 32 XOJJOM MpoIlecca, CaMOCTOSTENbHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIIEHMS M BHIBOJBI IO pe3ylbTaTaM MPOBEIEHHOTO OIbITA,
WCCJIEIOBAHMS, COCTABIIATh OTUYET O MPOJICTaHHOM padoTe.

Pa6ora ¢ undgopmanmeii:

yMEHUE BBIOMpaTh, aHAJTU3UPOBATh M UHTEPIPETUPOBATH UHPOPMALIUIO PA3TUYHBIX BHJIOB
1 (OpM TpeICTaBICHHUSI, TTOJIy9aeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYINIApHAs JIUTEepaTypa
XUMHYECKOTO COJIep)KaHUs, CIIpaBOYHBIE TMOCOOMs, pecypchl WHTepHeTa), KpPUTHUECKU
OIICHUBATh MMPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAIIHIO;



YMEHHE TIPUMEHSATH Pa3IUYHBIE METOJIbI M 3aMPOCHI P TOUCKE U 0TOOpe HHPOpMAIHH U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX JIJIsl BBIMOJIHEHUS YUeOHBIX M MIO3HABATEIbHBIX 3a7a4
OMpeAeEHHOr0 THIMA, MPUOOPETEHHE ONbITa B OO0JIACTH HCIIOJIb30BAHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJJICHUE KYJIbTYpOil aKTHBHOTO MCIIOJIB30BAHUS PA3INIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMANbHYIO (QOpPMYy MpeACTaBlICHUS
uH(pOpMallMl U WJUIIOCTPUPOBATH pElIaeMble 33Ja4d HECJIOKHBIMH CXEMaMHM, AHarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Ipollecce y4eOHON W HCCIeI0BaTENIbCKON
JESTEIIbHOCTH HH(POPMAIIUIO O BIMSHUU IPOMBIIUICHHOCTH, CETBCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIel IPUPOAHOI Cpebl.

KoMMyHuKaTHBHBIEe YHHBEpPCAJIbHBIE YueOHbIE el cTBUA:

yMEHHUs 3aJaBaTh BOIPOCHl (B XoJe Auajiora W (Wiu) JTUCKYCCHU) TO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYTUPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIBHO BBIOJHEHHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI IPEACTABIIATh MOJyYeHHBIE PE3YNIbTAaThl I03HABATEIHLHON JESTEIIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTALMI0 PE3YIbTaTOB BBIMOJIHEHUS XUMHYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOW PAabOTHI TIO HWCCIICOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOI IMO3HABAaTEIbHOU U
HCCJIEIOBATENILCKOM NIeATEIbHOCTH MPU PELICHUH BO3HHUKAIOMIMX MpOOJIeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJIACOBaHMS NO3MIUK (0O0CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJAHHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIE KPUTEPUEB TI0 OIICHKE KauyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHUBepcaibHbIe YUeOHbIe 1eiicTBUSL:

YMEHHE CAMOCTOSTEILHO OINpPENesaTh LENU JIeATeIbHOCTH, TUIAaHUPOBATh, OCYIIECTBIIAT,
KOHTPOJIMPOBATh W TIPU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTh, BBIOUPATH
HaubOosnee dQQeKTUBHbIE CHOCOOBI pelieHHus y4eOHBIX W TO3HaBaTelIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh UM KOPPEKTHPOBATh TMPEAJIOKEHHBIM aaroOpuT™M ACUCTBUI MpHU
BBITIOJTHCHUH 33JaHUN ¢ Y4ETOM TMOJYYCHHSI HOBBIX 3HAHWA 00 HM3ydaeMbIX OOBEKTaX —
BEIIECTBAX W PEAKIUSX, OIICHUBATh COOTBETCTBHE IMOJNYYCHHOTO pe3ysbTaTa 3asBICHHOHN 1IN,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEASIaraeéMble B YCIOBUU 3aJITaHUH.

MNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pE3yNbTAaTOB IO OCBOCHHUIO O0S3aTEIBHOTO COJEPKAHMSA,
YCTAaHOBJICHHOTO JaHHOW ¢enepalbHOM pabouell MporpaMMOM, BBIJACISIIOT:  OCBOEHHBIE
00y4JaroIMMUCSl HaydyHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUH, crenuduueckue s MPeAMETHON ob0nactu «XHUMHS», BHIbI ACSITEILHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHMS, €ro HHTEPNpEeTallid, MpeoOpa3oBaHUI0O W TPUMEHEHUIO B

Pa3IMYHBIX yUYECOHBIX U HOBBIX CUTYAI[USX.
K konny oOydenus B 8 kjacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpOBHE JIOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKUX IMOHITHM: aTOM, MOJEKYJa, XUMUYECKHUM
JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMeChb (OJHOpOIHAs H
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKyJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJs XHUMHYECKOTO
JJIEMEHTAa B COCIMHEHHM, MOJISIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAHHUE, COJb,
AIIEKTPOOTPHILIATEIEHOCTh, CTENIEHh OKUCIICHUS, XUMHUECKas peaKius, Kiaccuduxanus
peakLMil: peakliMy COeIMHEHMS], PEAKLIUK PAa3JI0KEHUs, PEaKIUU 3aMELICHUsl, PEaKLIUU
o0MeHa, K30- U SHIOTEPMHUUYECKUE PEaKuu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
DIIEKTPOHHBIN CJIOH aToMa, aTOMHasi OpOUTalb, PagUyC aTroOMa, XUMHUYECKasi CBS3b,
NOJIIpHasl M HEIOJIIpHAsi KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBasi J10JIsl BellecTBa (MPOIIEHTHAS KOHIIEHTPALIKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHUX MOHSATUH U NPUMEHSTH 3TU
MOHSITHS IIPU ONTMCAHUU BELLECTB U UX IPEBPAIICHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [JIsi COCTaBJeHHS (QOpMynT BEIIECTB U
YpPaBHEHUN XMMHUUYECKUX PEAKIUK;

OTIpEeNeNIATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COCAMHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEAMHEHHUAX, INPUHAIIEKHOCTh BEIIECTB K
onpeAenéHHOMY Kjaccy COeauHeHUil 1o dopMmynaM, BHA XUMHYECKOH CBS3U
(xoBaJleHTHas M MIOHHAs) B HEOPTraHMYECKUX COCIMHEHUSX;

packpbiBaTh cMbicia llepuonuueckoro 3akona [[. M. MenpaeneeBa: 1eMOHCTpUPOBATH
[IOHMMAHHE TEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKUX 3JEMEHTOB OT HX
nosio)keHuss B llepmonnueckoil cucTeMe, 3aKOHOB COXPAaHEHHsS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO- MOJIEKYJIIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;

ONMCHIBaTh M XapakTepu3oBaTb TabnuuHyio ¢opmy Ilepuonuyeckoil cucreMsl
XUMHUYECKHX 3JIEMEHTOB: pa3ivuaTh MOHATHUSA «IJIaBHas moArpynna (A-rpymma)» u
«mmobounas noarpynna (b-rpynma)», Manble U OoJiblIME TEpUOIbI, COOTHOCHTH
0003Ha4yeHus1, KOTopele umeroTcss B Tabnuue «llepuoanyeckas cucreMa XHMHUYECKUX
anemeHToB /. 1. MenaeneeBay €  YHCIOBBIMM  XapAKTEPUCTUKAMH  CTPOCHUS
aTOMOB



XUMHUYECKHX DJJIEMEHTOB (COCTaB MW 3apsii sapa, OOIIee YHCIO DJICKTPOHOB H
pacrpeziesieHue X MO 3JIEKTPOHHBIM CIIOSIM);

e KIacCU(UIUPOBATH XUMUYECKHE JIEMEHTHI, HCOPTAaHUUYECKUE BEIICCTBA, XUMUYECCKHE
peakuuu (IO YUCIY M COCTAaBY Yy4YacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY
sbdexry);

e  XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBONCTBA BELIECTB PAa3IMYHBIX
KJIaCCOB,  IOATBEpP)KJas  ONHWCAHME MpPUMEpaMU  MOJEKYJSIPHBIX  ypaBHEHHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

e TIPOrHO3MPOBATH CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B Pa3JIUYHBIX YCIOBUSX;

e BBIUUCIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO DJIEMEHTA M0 (JOpMYJie COSTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

e [PUMEHATH OCHOBHBIE OIEpPALMU MBICIUTENIbHON AESATENbHOCTH — aHAJIN3 W CHHTE3,
cpaBHEeHHE, 0000IeHNe, CUCTeMaTU3alllI0, KIACCU(PUKALMIO, BBIIBICHUE MPUYUHHO-
CJICZICTBEHHBIX CBSI3€M — JUISl M3YYEHHUsI CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKLIHM,
€CTECTBCHHO-HAyYHbIE  METOJbI  MO3HAaHUS  —  HAOJIOJEHHWE,  HW3MEpEHHUe,
MOJICTTMPOBaHKE, SKCIICPUMEHT (pealibHbIN U MBICJICHHBIN);

e CIelOBaTh MpaBWjaM IOJIb30BAHMSI XMMHYECKOM Tmocyaod u  1ab0opaTOpHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiiaM OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU IO BBITIOJHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB IO MOTYYEHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEIMIECTB (BOJOPOAA W KHUCIOPOJA), TMPUTOTOBICHUIO
PacTBOPOB € ONpPEAEIEHHON MAacCOBOM J10J1€l paCTBOPEHHOIO BEIIECTBA, NIAHUPOBATh
U MPOBOJAUTh XUMHYECKUE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEJIOYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAICNH, METHIIOPAHXK U JPyTHE).

4 TEMATUYECKOE IINTAHUPOBAHUE
€ YKa3aHHEeM KOJIMYeCTBa aKaJeMHYeCKHX YacoB, OTBOAUMBIX HA OCBOEHHE KAXKI0ii TeMbl Y4eOHOIo
npeaMeTa, y4e0HOro Kypca, y4eOHOro MoOAYJsi U BO3MOKHOCTH MCIOJIb30BAHHUSI MO 3TOH Teme
3J1eKTPOHHBIX (HH(POBBIX) 00pPa30BaTeIbHBIX PECypPCcoB, SIBJISIOIIUXCH Y4eOHO-MeTOAnYeCKUMHU
MaTepuajamu 8 kiaacc (68uacon)



TEMATHYECKOE INTAHUPOBAHMUE 8

KJIACC
KoauuyecTBo yacoB
Ne HaumeHnoBaHue pa3aeioB U DuekTponHbIe (11U pPOBHIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavajibHble XUMHYECKHE MTOHATHUS
XuMust — BakHast 00J1acTh
€CTCCTBO3HAHUS U bubmnoreka LIOK
11 . 5 2
NPaKTHYECKOH JeATeIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BeiliectBa 1 XuMHUYeCKHE bubmnoreka LIOK
1.2 15 1
peakiuu https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 20
Pa3nen 2. Baxkuelinue npeacTaBuTe/ I HEOPraHUYeCKHX BellecTB
21 Boznayx. Kucnopon. [lonsitue 6 bubnuoteka [IOK
' 00 oKcHIax https://m.edsoo.ru/7f41837¢
Bognopon. [Tonsitue o kucnorax bub6nuoreka LIOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopstl. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChI 1 1 1 bubmuorexa [JOK
' HEOPraHUYECKUX COCIMHEHUH https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnyeckux 3jieMeHToB J[. . MenpaesneeBa. CTpoeHune aToMoB.
XHMI/I‘ICCKaH CBA3b. OKI/IC.III/ITeJII)HO-BOCCTaHOBI/ITeJII)Hble pealcum[



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepuoauueckuii 3aK0H U

31 IIepnonuueckas cucrema 7 bubnuoreka LIOK
XUMHYECKHX d1eMenToB 1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
XuMu4eckas CBs3b. BuGmorexa LIOK

3.2 OKHCITUTEIILHO- 8
BOCCTAHOBHTEIBHbIE PEAKIH https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
Hroro mo pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I1O 68

[TIPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IHOYPOYHOE IINTAHUPOBAHUE 8

KJIACC
KosauuecTBo yacoB
Ne Tema VDoKa Jlara Jara | DJieKTpOHHBbIE
M
n/n yp IUJIAH daxr | (umdposbie)
o0pa3oBaTe/ibHbIE
pecypchbl
Konrpoa | II
Beero P paKTHYeCKHUe
bHBIE padoThbI
padoThbI
1 [Ipenmer xumuu. Posib XUMUH B KU3HU 1 04.09 https://m.eds00.ru/L62D
yejoBeKa. Teja u BelecTBa ' S2CZR
2 [ToHsITHE O METO/1aX MO3HAHUS B XUMHH 1 08.09 https://m.eds00.ru/9ZJA
' EWO050
[TpakTrueckas padora Ne 1 «ITpaBuna paboTsl ttos://m.ed JLSEW
3 B J1JaOOpaTOPUH U MPUEMBI OOPAIICHHS C 1 11.09 4gg§bm'e S00.U/LS
71a00paTOPHBIM 000PYAOBAHUEM
4 UYuctele BeniecTBa U cMecu. CriocoObl 1 15.09 https://m.eds00.ru/6 TME
paszaenenus cMecen ' 21FW8
WNHceTpykTax no TeXHUKe 6€301acHOCTH.
) [IpakTnueckas padora Ne 2 «Paznenenue 1 18.09 https://m.edso0.ru/K3LS
cMecei (Ha IpuMepe OYUCTKH TTOBAPEHHOM ' SMCRY
COJIH)»
6 ATOMBI U MOJIEKYJIBI 1 29 09 https://m.edsoo.ru/BLS0
) 4AWTBS
7 XHWMHYECKHUE FIIEMEHTBI. 3HaKU (CHMBOJIBI) 1 25,09 https://m.edsoo.ru/AH3D
XUMHUYECKUX DIIEMEHTOB ' ADNAX
8 IIpoCThIE M CIIOXKHBIE BENIECTBA 1 2909 gt_lt_gzél m.edsoo.ru/DXJB
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 02.10 ?;tpszg/ m.eds00.ru/IMOB
3aKOH MTOCTOSTHCTBA COCTaBa BEIECTB. s/ ed MG
10 Xumuueckas popmyna. BaneHTHOCTh aTOMOB 1 06.10 922; 6m.e 200.11
XUMHYECKHX IJIEMEHTOB



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

11

OTHOcHuTeNnbHAsA aTOMHAas Macca.
OTtHOCHUTENbHAS MOJICKYJIsIpHas Macca

09.10

https://m.edsoo.ru/P1Z
PCIMDX




12 MaccoBas 70151 XUMAYECKOI'0 3JIEMEHTA B 13.10 https://m.edsoo.ru/GH
COCTMHEHUHT ' V58QMVE
KommuectBo BemecTBa. Moiib. MonsipHas https://m.edso0.ru/368

13 16.10
macca UNL5Y2

1 dusnyeckue 1 XUMHUYECKHE SIBIICHHA. 20.10 https://m.edsoo.ru/YZ
XuMUuecKas peakiys ' IM8S6ATH

15 [Ipu3Haky 1 yclIOBUS MPOTEKAHUS 93.10 https://m.edsoo.ru/N6D
XUMHUYECKUX PEAKLUN ' VNJIKQ5
3aKOH COXpaHEHUs MacChl BEILIECTB. https://m.edsoo.ru/M8D

16 10.11
XHUMHYECKHE YPABHEHHS S4IHVM
BrruncneHnus KoImuecTBa, Macchl BEILIECTBA https://m.edsoo.ru/LUY

17 N 13.11
10 YPaBHEHMSIM XUMHYECKHUX PEAKINN QU3EQE
Knaccudukanmss XuMHUUECKUX PeaKIIHid

18 (coearHEHUsI, pa3I0KEHUs, 3aMELICHUS 17.11 https://m.edsoo.ru/L48

A -P » JAMCIICHMA, ' O7LAGB
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- tos:/im.ed PLW
ps://m.edso0.ru

19 SHITUKJIONEIUCT. O606Hf€HI/I€ u 20.11 ARH3AB
CHCTEMAaTH3allHs 3HAHHI
KonTponbnas padota Nel o teme https://m.edso0.ru/ON6

20 24.11
«BelecTBa 1 XUMHYECKUE PEAKIHN 2SNERU
Bo3xyx — cMmech razos. Cocras Bo3ayxa.

21 Kucjaopoa — 3j1eMeHT U MPOCTOE BELIECTBO 27.11 hittps.//m.edso0.u/X0N

poa p “‘ ' ' ONRN1P
O30n
dOu3ndeckue 1 XUMHYECKUE CBOMCTBA
https://m.edsoo.ru/FBS

22 KHCIIOpo/ia (peaKuu OKUCIIEHNUS, TOPEHUE). 01.12 LIRKMB
ITonsarme 00 okcumax
CriocoOsI MoTy4eHus KHCIopo/ia B https://m.edsoo.ru/\VJW

23 04.12
J1ab0paTOPUH ¥ TPOMBITINIEHHOCTH. B6A2RD



https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/VJWB6A2RD

[Ipumenenue kucnopoaa

TemnoBoii 3G heKkT XUMUIECKON PEeaKIIny,

24 MOHSTHE O TEPMOXHUMHYECKOM YPaBHEHUHU 08.12 hitps://m.£ds00.1u/PN
P yp ’ ' MKJZHKX
9K30- ¥ SHJOTEPMHUYCCKHUX PEaKIIHSIX
TomuBo (HedTh, yroib U METaH).
25 3arpsi3HeHue BO3/lyXa, COCOObI ero 11.12 hitps://m.eds00.ru/USN
’ : Y5UUW2
MIPEIOTBPAILCHHS
[IpakTuueckas padbora Ne 3 o teme
https://m.edsoo0.ru/5516
26 «[lonydyenue u coOupanue KIUCIOpoaa, 15.12 UHX3R
W3YUYCHHE €r0 CBOHCTBY
Bonopoa — sneMeHT 1 mpocTOoe BELIECTBO. https://m.edsoo.ru/WD
27 18.12
Haxoxnenue B mpupone 392ACWB
duznyeckre 1 XUMHYECKIE CBOMCTBA https://m.edso0.ru/0SZ
28 22.12
Bogopoaa. [I[pumMeHenne Boopoaa 28459R
29 IToHsATHE O KUCIOTAX U COIAX o5 12 https://m.edso0.ru/TM
' WNIVC43
30 CriocoObI IOJTy4eHHS BOJIOPO/Ia B 99.12 https://m.eds00.ru/C9T
naboparopuu. [ToJryroaoBoii KOHTPOJIL ' O9uUCIP
IIpakTryeckas pabora Ne 4 o Teme
31 H 6 1201 https://m.edso0.ru/SS3
«[Tomy4yenne u coOMpaHue BOAOPO/Ia, . WAX33K
HU3yYEHHUE ETO CBOMCTB)
32 MomnspHblil 00bEM ra3oB. 3aKOH ABOTaIpo 15.01 https://m.eds00.ru/M3K
' SO1QDQ
Bruruncienns o0péMa, KOJIMYECTBA BEECTBA
33 rasa 1o ero M3B€CTHOMY KOJIMYECTB 19.01 hitps://m.edsgo.ru/MX
Y KOI y ' GOY304M
BEIIECTBA UITU 00bEMY
Brruncnenus 06bEMOB ra3oB M0 YpaBHEHHUIO
34 €aKIMHU Ha OCHOBE 3aKOHA 00BEMHBIX 22.01 hitps.//m.eds00.1y/9TQ
peaxi : 8AXABY
OTHOIIIEHUH Ta30B
35 dusnueckue 1 XUMUYECKUE CBOMCTBA BOABI 26.01 https://m.edso0.ru/7AQ

GFZK4R



https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/7AOGFZK4R

CocraB ocHoBaHui. [ToHsarue 00

27.01

https://m.edsoo.ru/IXB

36

HHAUKATOpAX 2W6IVL

Bopna kak pacrBoputens. HacbleHHbie u
37 HEHACBIILIEHHbIE pacTBOPBI. MaccoBas 1015 29.01 hitps://m.edsoo.ru/MK

' ' HXPOFH4

BELIECTBA B pacTBOpE

[TpakTrueckas padora Ne 5 o teme
38 I . 02.02 https://m.edsoo.ru/WX

«IIpuroToBiieHHE PACTBOPOB C ONPEACIEHHON . UKPAUOA

MacCcOBOH J0JIei paCTBOPEHHOTO BEILIECTBAY

KonTponbnas padota Ne2 o teme https://m.edsoo.ru/JM7
39 05.02

«Kucnopoa. Bogopoa. Boxa» 935DRY

Oxcunel: cocTaB, KJIacCHPUKAIuS, https://m.edsoo.ru/5TF
40 09.02

HOMEHKJIaTypa SJINAY

[TonydyeHue n XMMUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX 12.02 hitps://m.edso0.ru/8JA

’ ' Z9YWS?2

OKCH/JIOB

OcHoBaHus: COCTaB, KJacCU(UKAIA, https://m.edsoo.ru/5U3
42 16.02

HOMEHKJIaTypa 97HUSC

ITonyyenue U XUMHUYECKUE CBONCTBA https://m.edsoo.ru/GD9
43 . 19.02

OCHOBaHHUUI A28ROE

Kucnotsl: coctas, knaccudukanms, https://m.edsoo.ru/Q6U
44 26.02

HOMEHKJIaTypa AWEBKY7
45 [MonydeHre 1 XUMHUYECKHE CBOMCTBA KUCIIOT 06.04 https://m.eds00.ru/Z2G

) CRN45W

Conu (cpenHue): HOMEHKIATypa, COCOObI https://m.eds00.ru/JSN
46 . 09.04

MOJyYECHUS, XUMUUECKHE CBOMCTBA UIM9TJ

IIpakTuyeckas padota Ne 6. Perenune 13.04
47 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME https://m.edso0.ru/58D

13JF7V

«OCHOBHBIE KJIACCHI HEOPTAaHUIECKUX
COEIMHEHUN



https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/58D13JF7V

['enernueckas cBA3b MEXKY KllacCaMu https://m.edsoo.ru/YDS
48 3 16.04
HEOPraHMYECKUX COEAMHEHHM 6ZRE31
49 OG6oO0IIEHNE M CUCTEMATU3ALS 3HAHUM 20.04 https://m.edsoo.ru/S7B
' UOEEYN
Kontponbnas padota Ne3 no teme
" https://m.edsoo.ru/AFA
50 OCHOBHBIE KJIaCChl HEOPTraHUYECKUX 23.04
. 7IDULD
COCTUHEHUI
[TepBbie MOMBITKH KIacCUPUKAITUN
https://m.edsoo.ru/COV
51 XUMUYECKUX d1eMeHTOB. [IoHATHE 0 rpynmax 27.04 3CCo14
CXOJTHBIX 3JIEMEHTOB
[Iepnonnueckuit 3akoH u [lepnoanueckas
https://m.edsoo.ru/X9F
52 CHCTeMa XUMHYECKUX djeMeHToB /I. H. 30.04
1NR3U8
Menpeneesa
53 I[Tepuoabl, TPYIIIBL, TTOATPYIIIbI https://m.eds00.ru/NQ
P Py pYA 04.05 MWWJRXN
Crpoenue aromoB. COCTaB aTOMHBIX SIZIEP. https://m.edsoo.ru/IMU
54 07.05
H3oTorms! DOMR5H
CtpoeHue 3NIeKTPOHHBIX 000JI0YEeK aTOMOB
55 anemenToB [lepuonnueckoii cucremsr 1. U 11.05 hitps://m.eds00.ru/T95
T ' YNV8B2
Menneneesa
XapakTepucTUKa XUMHAYECKOT0 AJIEMEHTA 110
. https://m.edsoo.ru/YIPO
56 €ro noJioxkeHuo B [lepuonnyeckoii cucreme 14.05 4OMDX
. . MenneneeBa
3nauenue [Teproamdyeckoro 3aKoHa I 18.05
pa3BuTHUA HayKu U npaktuku. . 1. https://m.edsoo.ru/SZD
57 ..
MenpeneeB — y4€HBIN, NeAaror 1 8XEQOP
rpaX1aHUH
PesepBHbIif ypok. O600meHne n 21.05
o o https://m.eds00.ru/ZCQ
58 cucremaru3anus 3Hanui / Beepoccuiickas TRPOSY

MpoBepoyHas pabora



https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/ZCQTRP08Y

Kontponbnas padora Ne4 mo teme «Ctpoenue

https://m.edsoo.ru/FTI1Z

59 aroma. XuMuieckas cBsi3b» / Becepoccuiickast 1 25.05 FOOWE
npoBepouHas pabora
60 DIJIEKTPOOTPHUIIATEILHOCTH AaTOMOB 1 28.05 https://m.edsoo.ru/HZA
XUMHUYECKHUX DJICMEHTOB ' 110EDS8
61 HNoHHasg XuMu4ecKas CBA3b 1 https://m.eds00.ru/3SY
1RJIKVI
62 KoBaseHTHas MOJISIpHAst XAMUYECKAs CBSA3b 1 https://m.edsoo.ru/EOL
3MT2AE
63 KoBasnieHTHast HETOJSPHAS XUMUYECKAs CBSI3b 1 gt;?:su/;( nlledSOO-YU/9YV
64 CrelneHb OKUCIEHUS 1 https://m.edsoo.ru/RA6
CVXM66
65 OKMCIIUTETbHO-BOCCTAHOBUTENLHBIE PEAKIINT 1 https://m.edso0.ru/ZXN
CA7DOZ
66 OKHCIUTENN U BOCCTAHOBUTEN 1 https://m.edso0.ru/QPS
46Z5PU
PesepBublil ypok. O0001mIEHNE U
P P . https://m.edsoo.ru/4RH
67 CHCTEeMAaTH3anus 3HaHuii mo temMe «CTpoeHue 1 - MISNF
aToMa. XUMUYECKAs CBSI3b» 7
68 Pesepeublii ypok. O6001IeHHE U 1 https://m.eds00.ru/7DN
CHCTEMaTH3aINsI 3HAaHUH RBZ948
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/7DNRBZ948

MPOBEPAEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHUMSI OCHOBHOM
OBPA30BATEJILHOM ITPOIr'PAMMBI

8 KJIACC

Kon
NMpoBEPAIEMOro
pe3yabTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Ilo Teme: «HepBOHa‘IaJ'IBHBIe XHUMHUYCCKUC ITOHATHS)

11

pacKpblBaTh CMBICII OCHOBHBIX XUMHUYECKMX IIOHATHI: aTOM,
MOJIEKYJ1a, XHUMHUYECKUH JIIEMEHT, IPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOPOAHAS W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJsSIpHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas J0Ji1 XHUMHUYECKOTO
9JIEMEHTa B COCIUHEHHUH, MOJISIPHBIH O0BEM, XUMHUECKAs PEaKIIHs,
KknaccupuKalusg — peakiuil:  peakuud  COCOUHEHHS,  peakUuuu
pas3NoKeHUs, peaKkiuH 3aMeIleHUs, peaknuu OOMEHa, 5K30- W
SHAOTEPMHUUYECKUE pEaKLUH, TerIoBOM 3((eKT peakiuu, pacTBop,

MaccoBas J10JIs BellecTBa (MPOLICHTHAs! KOHIIEHTpAIlKs) B pacTBOpE

1.2

HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHLBIX XHUMHWYCCKUX MOHATUU H

MPUMCHATH OTU MMOHATUS IMTPHU OITMCAaHWUN BCIICCTB U UX HpeBpaHIGHI/II\/II

13

WCIOJIb30BAaTh XMMHUYECKYI0 CHMBOJMKY JUIsl COCTaBI€HHS (HOpMys

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKI_II/Iﬁ

14

PacCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUSA MacCcChI BCIICCTB,
IMOCTOsIHCTBA  COCTaBa, ATOMHO-MOJICKYJIAPHOIO  Y4Y€HHA, 3aKOHa

ABoraapo

15

OIIpeaCIIAATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI>IX

COEIMHEHUIX

1.6

KJIacCU(UIUPOBATh XMMHUYECKHUE pEaKIHH ([0 YHUCIY MU COCTaBY

YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB, [0 TEMIOBOMY 3P PeKTy)

1.7

BBIUUCIIAT OTHOCHUTEJIBHYIO MOJIEKYJISPHYI0 M MOJISIPHYKO MaccChl

BCHIICCTB

18

BBIUUCIIATE MACCOBYHO JOJIIO XHUMHUYCCKOI'O 3JICMCHTA I10 (bopMlee

COeTUHEHMUS,

19

BBIYUCIIATE MaCCOBYIO JOJIFO BEIICCTBA B paCTBOPC




1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIE METOJBI MTO3HAHUS — HAOIIOCHHE,
U3MEpEeHHe,  MOJCNUpPOBaHME,  OKCIHEPUMEHT  (peajbHbIi U

MBICJICHHBIH )

ITo Teme: «BaxkHeWne MPeACTABUTENIM HEOPTaHUYECKUX BELIECTBY

2.1

paCKpbIBaTb CMBICII OCHOBHBIX XHMHWYCCKHX TTOHSITHIA: OKCH,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OINpeAEATh IPHUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY Kiaccy

coeMHEeHUi 1o popmynam

2.3

KJ'IaCCI/I(l)I/IL[I/IpOBaTB HCOPraHN4YCCKUEC BCIICCTBA

24

XapakTepu3oBaTth  (ONKMCHIBaTh) OOIIME XWMHYECKHE CBOICTBa
BEIIECTB pa3IMYHBIX KJIACCOB, MOATBEp)KJasi OMMCAHUE IMpUMEpaMU

MOJIEKYJIIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI

2.5

IIPOrHO3UpPOBATH CBOIICTBA B€IICCTB B  3aBHCHUMOCTH OoT HuX
Ka4YC€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHUYCCKHUX

HpeBpameHHﬁ B pa3JIMYHBIX YCIOBHUAX

2.6

CIEAOBaTh MpABUJIAM IOJb30BAHMS XUMHUYECKOM TOCYyIOH H
nabopaTopHbIM 00OpyAOBaHHEM, a TaKKe MpaBUiaM OOpaIlEHUS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH I10 BBIMOJHEHHUIO
nabOpPaTOPHBIX XMMHUYECKHUX OIBITOB MO TONYYEHUIO M COOMpaHHIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATH U TPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PAcTBOPOB IIEIOYEH © KHUCIOT C TOMOUIBbIO

WHIUKATOPOB (JIakMycC, peHoIPTaIenH, METUIIOPAHXK U IPYTHE)

2.7

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINH

[To Teme: «llepuognueckuii 3akoH u Ilepuommueckas cucrema
xumuyeckux snemeHToB J[. M. MenneneeBa. CtpoeHue aTOMOB.

Xumuyeckas cBA3b. OKMCIUTETbHO-BOCCTAHOBUTEIbHbBIC PEAKIIAN)

3.1

PacCKpBbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IIOHATHUH: SIpO aToMa,
JNEKTPOHHBIA CJOW aToma, aTroMHas OpOWTalnb, paguyc aroma,
XUMUYECKas CBSA3b, IOJISIPHAs W HEIOJSPHAas KOBAJIIEHTHAas CBS3b,
OJICKTPOOTPUIATCIIBHOCTG, HWOHHAasA CBA3b, HWOH, KAaTHOH, daHHWOH,

CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XUMHNYECKHUEC JJIEMECHTBI




3.3

OIMCHIBATh M XapaKTepu3oBaTh TabunuHyro ¢Gopmy llepuomuueckoit
CHCTEMbl XMMUYECKHMX 3JEMEHTOB: pa3jindyaTh IOHATHUS «TJIaBHas
noarpynmna (Arpymma)y u  «mobounas mnoxarpynma (brpymma)y,

«MaJIple» U «OObIIHEY MEPUOJbI

3.4

packpeiBaTh cMbica I[lepuogmueckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBATH TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX DJJEMEHTOB OT uX mnojoxkeHus B Ilepuomuueckoit

CUCTCEMC

35

COOTHOCUTHb  00O3HAueHMs, KOTOpble HMMETCi B Tabuuie
«Ileppuoguyeckas  cucreMa  XUMUYeCKUX  dnemeHTtoB  J[.H.
MenzeneeBa» C YHUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHUS aTOMOB
XMMHUYECKHX DSJIEMEHTOB (COCTaB M 3aps] sjapa, oOliee Yucio

QJICKTPOHOB U PaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIpCACIATD CTCIICHb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCIUHCHUAX

3.7

OIIpCACIIATE BU XHUMHYECKOH CBS3U (KOBaJ'ICHTHaSI n I/IOHHaﬂ) B

HCOPraHNYCCKUX COCANMHCHUAX




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

HepBOHa‘laJIBHBIe XHUMHUYCCKUEC ITOHATHA

11

[Ipenmer xumuu. Ponb XUMUU B JKU3HHM 4ellOBeKa. XUMHS B CHCTEME HayK.
Tena u BemectBa. dusnyeckue CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSIHHE

BCIIICCTB

12

IlonsTue o METOJaxX ITO3HAHHUA B XMMMUU. YucTele BC€IIECTBA U CMECH. CnocoObl

paszaeneHust cMecen

13

ATOMBI W MOJICKYIJIBI. Xumudyeckne 3yeMeHThl. CHMBOIBI  XMMHYECKHX

351eMeHTOB. [IpocTble U Cll0KHBIE BEIEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE

14

Xumnueckas (popmyina. BaleHTHOCT aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocraBa  BemiecTB.  OTHOcUTenbHass ~ aTOMHas — Macca.
OTtHocuTenbHas MOJIEKyJIIpHas Macca. MaccoBas 10511 XMUMUYECKOIO 3JIEMEHTa

B COCIMHCHNHA

15

KommuectBo BemiecTBa. MoJib. MOJ'ISIpHaH macca. B3aumocss3b KOJIN4YCCTBA,
MacCCbl M 4YHCJIA CTPYKTYPHBIX CIWHHI[ BCLICCTBA. Pacuérer mo (bOpMy.]'IaM

XUMHNYCCKUX COCILI/IHGHI/Iﬁ

1.6

du3nuecknue M XUMHUUYCCKHE SBICHHS. XHUMUYECKas pCaKknusga nu e€ IMPU3HAKH.
3aKkoH COXPAHCHUS MACChl BCHICCTB. XHMUYECKHUE YpaBHCHMU. Knaccmbnxaum{

XUMUYECKUX PEAKIUH (COeTMHEHNUS, Pa3I0KEeHUsI, 3aMeIlIeHUsI, 0OMEHa)

1.7

XHUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYJIOH, C MpaBUIIaMH
paGotrel B saboparopur u mnpuéMamMu oOparieHuss ¢ J1abopaTOpHBIM
o0opy/noBaHUEM, M3yYEeHHE M ONHUCaHHe (PU3MYECKUX CBOMCTB 00pa3loB
HEOPraHMYeCKUX BELIeCTB, HaOIIoAeHHEe (U3NUeCKuX (IUIaBJIEHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJEHCAlMs BOJbI) U
XUMHUYECKHX  (TOpeHHe  CBeYM, NPOKAIMBAHUE  METHOW  IPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHUCJIOTOM) SIBIICHWW, HAOMIOJEHWE W OINMUCaHWe
IIPU3HAKOB IPOTEKAHHWS XHMHUYECKUX peakuuid (pa3jokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOpUAOM Oapusi, pas3iokKeHue
runpokcuaa Meau(ll) mpu HarpeBaHuu, B3aUMOJICHCTBUE Kele3a C pacTBOPOM
comu meau(Il), nzydenue cmocob6oB pazaeneHus cMecel (C TOMOIIbI0 MarHUTa,
¢GuIbTpOBaHKE, BbIMAPUBAHUE, AMCTHILUIALMS, Xpomarorpadus), MpoBeAeHUE

OYHCTKHU HOBapeHHOﬁ COJIH, Ha6J'IIOIIeHI/Ie H OIIMCAaHUC PEC3YJIbTATOB MPOBCACHUA




OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MaccChl, CO3JaHUE MOAEIEH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxnerinme rnmpeacTaBuTeIM HEOPraHMYECKUX BEILIECTB

2.1

Bo3gyx — cmech raszos. CocraB Bo3gyxa. Kuciopon — aieMeHT u mpocroe
BemlecTBo. Haxoxaenue kucinopopa B mpupoze, (pusMueckue U XMMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciaopoga. CrocoObl
MOJyYeHUs KHciIopoJa B jabopaTopuM M INpoMblluIeHHOCTH. Kpyrosopot

Kucnopoza B npupoje. O30H — auioTponHas Mogu(UKanus KUCIopoaa

2.2

TennoBoit 3¢ ekt XUMUIECKOH peakny, TEePMOXUMUYECKHE YPaBHEHHUS, 9K30-
U DHIOTEPMUYECKHUE peaklUU. TOIUIMBO: yroib U METaH. 3arpsA3HEHUE BO3yXa,

YCUIICHHE TApHUKOBOTO 3 PeKTa, pa3pylnieHue 030HOBOTO CIIOS

2.3

Bomopoa — anemeHT u mpoctoe BeniectBo. HaxoxkieHne Bogopoaa B IPHPOJIE,
busnveckue MU XMMHUYECKUE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI TOJIYYCHUS.

Kucnots! u conn

2.4

Mounsipabiii 00bEM ra3oB. Pacu€Tsl Mo XMMHUUECKUM ypaBHEHUSAM

2.5

dusnyeckue cBoiictBa Boabl. Boma kak  pactBopurenb.  PacTBopsl.
Hacplniennple 1 HEHACBIILIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg nois BellecTBa B pacTBOpPE. XUMHUYECKHE CBOMCTBA BOJBIL.
OcHoBanus. Ponp pacTBOpoB B mpupojie U B KHU3HM 4denoBeka. Kpyrosopor
BOABI B MpUPOAE. 3arpsA3HEHHWE MNPUPOAHBIX BoA. OXpaHa W OYMCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanuss neopranmdeckux coenunenuid. Oxcunpbl. Kriaccudukarus
OKCHJIOB: cojeoOpasyomire (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpa3yromue. HomeHnknarypa okcuaoB. PU3NYECKHE U XUMHUECKUE

CBOMCTBA OKCH/IOB. HOJIyquI/Ie OKCH 0B

2.7

OcnoBanms. Kmaccudukarnust ocHOBaHMIA: MIEMOYM U HEPaCTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHU. OU3NUeCKrEe U XUMHYECKHAE CBOMCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUA

2.8

Kucnotsl. Knaccupukauus kucnor. Homenknarypa kucinor. ®usznueckue u
XUMHUYECKHe CcBOMcTBa KHUCIOT. Pgan axktuBHOcTH MeTainoB H.H. bekerosa.

[Tonyuyenue xkucnor

2.9

Comu. Homenxiarypa coneil. dusnuecknue M XHMHUYECKHE CBOWMCTBA COJIEH.

[Tonyuenue conei

2.10

I'emeTnmueckast CBA3b MCXKIAY KiTaCCaMH HCOPIraHUYCCKUX COC,Z[I/IHGHI/Iﬁ




2.11

XUMHUYECKUH  SKCIIEPUMEHT: KAayeCTBEHHOE  OIpENeNIeHHEe  COJCpKaHMA
KHUCJIOpOAa B BO3JyXe, IOJydyeHHEe, cOOMpaHHe, pacllo3HaBaHUE U HU3Yy4YEHUE
CBOWCTB KHCJIOPOJa, HAOIIOAeHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOIAOM U
YCIIOBHsI BOBHUKHOBEHUS U IIPEKpallleHusl ropeHus (1moxapa), 03HaKOMIICHHE C
oOpa3laMu OKCHJIOB W OINHUCAHHE WX CBOICTB, TOJYy4YCHHE, cOoOHMpaHUeE,
pacro3HaBaHME U M3y4YeHHME CBOWCTB BOJOpoJa (rOpeHue), B3auMojeiicTBue
BozopoJa ¢ okcuaoM menu(Il) (Bo3MOXKHO MCIOIB30BaHUE BUIEOMATEPUAIIOB),
HaOmrofeHne oOpa3loB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEIOBAHHE
0COOEHHOCTEM pacTBOpEHUs BELIECTB C Pa3JIM4YHOM PacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJCHCTBHE BOJABI C MeTaulaMU (HAaTpUEM U KaJlbL[UEM)
(BO3MOXXHO HICIIOJIb30BAaHHE BHJICOMATEPUAIIOB), OIPEACICHUE PACTBOPOB
KUCIOT M IIeJIoYedl C IOMOUIbI0 HMHIMKATOPOB, HCCIEI0BaHHE OOpa3lioB
HEOPTraHMYECKUX BEIIECTB PA3JIMYHBIX KJIacCcoB, HAOIIOACHWE WM3MEHEHUS
OKpacKd HHAMKAaTOpPOB B pacTBOpax KHUCIOT M IIeJo4el, H3ydeHue
B3aumojeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJulaMH, peakuil HeWTpaau3aluu, NoJydeHne HepacCTBOPUMbIX OCHOBAHUIH,
BBITECHEHHE OJHOTO MeTajyla JAPYrdM U3 pacTBopa COJIM, pELICHHE
SKCHEPUMEHTAIbHBIX 3aJau 1o TeMme «BaxHelne Kiacchl HEOPraHMYECKUX

COETMHEHUN

[lepuoanueckuii 3akoH u [lepuoanueckas cucreMa XUMUYECKHUX JIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMoB. XUMHYECKasi CBsI3b. OKUCIUTEIHEHO-

BOCCTAHOBUTCIIbHBIC PCAKITNU

31

HepBHe IIOIIBITKH KJ'IaCCI/I(l)I/IKaI_II/II/I XUMHYECKHX »dJIEMEeHTOB. IloHsATHE O
rpymmnax CXOJHbIX 3JICMCHTOB (HICJ'IO‘IHI)IG N IICJIIOYHO3CEMCIIBHBIC MCTAJlJIbI,
raJIOrCHbl, HWHCPTHBIC ra351). QHCMGHTH, KOTOPBIC O6pa3YIOT aM(I)OTepHBIe

OKCHUABI U TUAPOKCHIbI

3.2

[Tepuonnueckuii 3akoH. [lepuoanueckas cucremMa XuMHIECKUX 31aeMeHToB J1.1.
Meneneesa. KopoTkonepuonnas u JUIMHHOTIEpUOHAS (bopMbI
[lepuonnueckoit cucrembl xumuueckux odnemeHtoB J[.M. Menxaeneesa.
[lepuonsr u rpynmbl. OU3NYECKHA CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB

nepuoaa v rpymuiibl 3JIEMCHTA

3.3

CTpOCHI/IC aromoB. CocTaB aTOMHEBIX AACP. M3oTomEl. 3J'ICKTpOHLI. CTpOCHI/Ie
SJICKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XUMHYECKHMX DJIEMEHTOB

[Tepuonnueckoit cucremsl .M. Menneneesa. XapakrepucTuka XUMHUYECKOTO




3JIEMEHTA 10 ero noJioxkenuro B [lepuonnueckoit cucreme [[.M. Menneneesa

3.4

3aKOHOMEPHOCTH M3MEHEHMSI paJnyca aToOMOB XHMMHYECKUX JJIEMEHTOB,
METAIMYECKMX M HEMETa/UNIMYeCKUX CBOWCTB IO TpyNIaM U IEpHOJaM.
3nauenue Ilepuogmueckoro 3akona u Ilepuoanyueckoit CUCTEMbl XUMHUYECKHX
3JIEMEHTOB ISl pa3BUTUA Hayku U npakTtuku. .M. MenzaeneeB — y4€Hblid U

rPaKJaHUH

3.5

Xumnueckass cBsizb. KoBaneHTHass (MOdsipHass ¥ HEMOJIIpHAs)  CBS3b.

DIEeKTPOOTPULIATETLHOCTh XUMUUECKHUX 31eMeHTOB. loHHas CBs3b

3.6

Crenenn okucieHUs. OKHCINTEIFHOBOCCTAHOBUTEIBHEIC p€aKkinu. HpOI_ICCCBI

OKHCJICHMS U BOCCTaHOBJICHHA. OKUCIIMTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUI JKCHEPUMEHT: H3Y4YeHHE 00paslioB BEILECTB METAIOB U
HEMCTAJJIOB, B3aHMOHeﬁCTBH€ THAPOKCHIAA IUHKAa C paCTBOpaMu KHUCIOT H
LIEJIOYEH, NMPOBENCHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKuHﬁ (ropeHHe, PCaKIuu Pa3JI0KCHUAA, COGI[I/IHCHI/ISI)




ITPOBEPAEMBIE HA OI'D 1O XUMHWU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHUSA

IIpoBepsiemblie TpeOOBaHMSI K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NMPOrpaMMbl OCHOBHOT'0 00111er0 o0pa3oBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

O TIO3HABAEMOCTH SIBICHHH NPUPOJABI, NOHUMAaHHWE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMHUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyJIbTYphl M MpPaKTUYECKOU
NEeSITEeIbHOCTH YEJIOBEKAa B YCIOBHMSX COBPEMEHHOIO OOIIECTBa;

IIOHUMAHHEC MECTAa XUMHHU CPCIU APYTUX CCTCCTBCHHBIX HAYK

12

0 HAY4YHBIX MCTOJAaX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MECTOAAaX HMCCICAOBAHUA BCHICCTB U HU3YUYCHUSA
XUMHNYCCKHUX peaKuHﬁ; YMCHHC HCIIOJIB30BAaTh MOJCIN JJIA

00BACHEHUS CTPOCHHUA aTOMOB U MOJICKYJI

13

0 cdepax npodeccHOHATHHON NEITETLHOCTH, CBSI3aHHBIX C XUMHUECH U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JOCTHKCHMSIX
XUMHYECKOM HAayKH, YTO IO3BOJIMT OOYYalOLIUMCSl paccMaTpuBaTh
XMMHIO Kak cepy cBoeil Oyayieit npodeccnoHaaIbHON AeATeIbHOCTH
U Cc/eNaTh OCO3HAHHBIM BBHIOOP XMMHUHU Kak NMPO(HUIBHOTO MpeaMera

MIpH [Iepexo0/ie Ha YPOBEHb CpeIHEro o0IIero oopa3oBaHus

Bianenne cucremoll XMMHYECKMX 3HAHMW W YMEHHE NPHUMEHATH

CUCTCMY XUMHNYCCKUX 3HaHI/II71, KOTOpPasA BKJIKOYACT:

2.1

BaKHEHIIIME XUMHYECKHE IIOHSATHA. XUMHYECKMH DIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOAHOpPOJHAsI CMECh, OTHOCUTEJIbHBbIE ATOMHAasi M MOJEKYIspHAs
MacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJSAPHBII
00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, CONb (CpelmHss), XUMHUYECKas
peakmus, peakIuu COCIUHCHHUS, PEaKIUMH Pa3JIOKECHHs, PpEeaKIuu
3aMeIeHNs], Peakiuu oOMeHa, TerioBol 3(pQeKT peakiuu, 3K30- U
SHJOTEPMUUYECKHE PEAKIMH, PAaCTBOP, MAcCOBasi OIS XUMHYECKOTO
3J€MEHTA B COEIMHEHUH, MACCOBAsI 10JI U MPOLEHTHAs KOHUEHTPALUs

BELIECTBA B PACTBOPE, SIIPO aTOMa, JIEKTPOHHBIH CIIOM aToMa, aTOMHast




opbutanp, paauyc aroma, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XMMHYECKasl CBSI3b, DJICKTPOOTPULIATEIBbHOCTD, ITOJIIPHAS U HENOJISIpHAs
KOBAJICHTHAsl  CBsI3b, MOHHAs  CBSA3b, METa/UIMYECKass  CBs3b,
KpUCTaJUIM4YecKass pelmérka (aroMHas, WOHHAas, MeTallIMuyecKas,
MOJIEKYJISIpHAsl), MOH, KaTUOH, aHWOH, 3JIEKTPOJUT U HEDJIEKTPOJIUT,
WIEKTPOJIUTUYECKAs JAMCCOLMAIMS, pPEaKUMd HMOHHOIO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEaKLMH,  OKHUCIHTEIb U
BOCCTAHOBUTENb, OKHUCICHHE M  BOCCTAHOBICHHUE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIIUU,
CKOpPOCTb XMMHUYECKOM peakuuu, karamusarop, IIJIK, xopposus

MCETaJIJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIAararomure 3aKOHbI XUMHU: 3aKOH COXPAaHCHUA MACCHI,
HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3aKOH IIOCTOAHCTBa

COCTaBa, 3aKOH ABOTraJpo

2.3

TCOpHUH XHUMHH: ATOMHO-MOJICKYJISIpHAad TCOpHuUs, TCOpUA

3JICKTpOHHTH‘ICCKOfI JUCCoalnu

Brnanenune ocHOBaMH XUMUYECKOW IPaMOTHOCTH, BKIIFOYAKOLIEH:

3.1

YMEHHE MPaBUJIbHO UCIOIb30BAaTh U3yUYEHHBIE BEIIECTBA U MATEPUAIbI
(B TOM uymclle MUHEpaJbHblE YAOOPEHHS, METallbl U CIUJIaBBI,
MPOAYKTHl NEpepabOTKU HPUPOJHBIX HCTOYHHUKOB YIJIEBOJIOPOJIOB
(yrnis, mpupogHOro rasa, HeTH) B OBITY, CEJIbCKOM XO3HCTBE, Ha
MIPOU3BOJICTBE M MOHMMaHHE 3HAYECHHUs >KUPOB, OEJIKOB, YIJIEBOJIOB
JUIsL OpraHu3Ma YeloBeKa; yMEHHE MPOTHO3UPOBATh BIUSHUE BELIECTB

U XUMHUYCCKUX HNPOHCCCOB HAa OPraHU3M HYCJIOBCKA W OKPYKAIOMIYIO

MIPUPOIHYIO CPENY

3.2

YMCHUC HUHTCIPUPOBATH XUMHUUYCCKUC 3HAHHWA CO 3HAHUAMH APYTrUx

y4eOHBIX TIPEIMETOB

3.3

HaJIMYMe OnbITa pabOThl C Pa3IUYHBIMA MCTOYHMKAMH MH(POpPMALUU
Mo XMMHUHU (Hay4yHass ¥ HaAy4YHO-TIOMYJIsSIpHAsi JHUTepaTypa, CIOoBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATh I/IH(bOpMaI_II/IIO O BCIICCTBAX, HX
IMpEBpPALICHUAX n MMPAKTUYICCKOM MMPUMCHCHUN n YMCHUEC

HCIIOJIB30BaTh €€ I PCUICHUA y‘IC6H0-HO3HaBaTCJIBHBIX 3aJ1a4

BJ'Ia}ICHI/Ie OCHOBAMH ITOHATHIHOI'O amnrmapara U CHUMBOJHMYCCKOT'O

A3bIKa XUMHH OJId COCTaBJICHUA (I)OpMyJ'I HCOPraHNMYCCKUX BCLICCTB,




YPaBHEHHM  XMMHUYECKUX  PEAKLUH;  OCHOBAMU  XUMHUYECKOU

nomenkiaarypsl (IUPAC u TpuBHAaIBHOM)

VMeHue OOBICHATHL CBSI3b IOJOKEHHS DJIEMEHTAa B HepnonnquKoﬁ

CUCTEME C YHUCIOBBIMU XapaKTCPUCTUKaMU CTPOCHUSA aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB HW 3apsj sapa, oOIee YuciIo
ANEKTPOHOB), PpaCHpEETICHUEM 3JEKTPOHOB [0 SHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KAIHS U KBNS
[IpencraBinenre 0  MEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (paguyc aroma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHHUS JJIIEMEHTOB B
[lepuoguueckoit cucreme (B ManblXx TMEpPUOJAX U  TJIABHBIX
MOATPYIIAX ) ¥ AJICKTPOHHOTO CTPOSHUS aToMa
7 YMeHue Ki1acCupUIUpoBaTh:
7.1 XUMHUYECKHUE DIICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEAKITUI
8 YMeHue onpeaensrh:
81 BAJICHTHOCTh W CTCIICHb OKHCIICHUS XMUMHYCCKHUX DJIEMEHTOB, 3apsi
' MOHA
82 BUJT XMMHMYECKOH CBS3M M THUI KPUCTAUTUYECKOW CTPYKTYpHl B
' COCIMHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHCJIUTENb U BOCCTAHOBUTEb
9 YMeHue xapakTepu3zoBaTh PU3NYECKUE U XUMUYECKUE CBOICTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOJOPOA, Tpadur, anMas,
9.1 KpeMHu#, a3oT, (ocdop, cepa, XJIop, HATPHUI, Kaauil, MarHuii,
KaJIBIIMH, aTFOMUHUH, JKeJe30)
CIIOKHBIX BEMIECTB, B TOM WYHCJI€ WX BOJHBIX pPacTBOPOB (Boja,
aMMHaK, XJIOPOBOJOPOJl, CEPOBOJOPOJ, OKCHIBI U TUIPOKCHIIBI
92 MetamioB [-IIA rpynn, amtomunusi, menu (II), uunka, xeneza (II u
' II), okenpasr yraepona (I u IV), kpemuus (IV), azota u dochopa (111
u V), cepot (IV u VI), cepuucras, cepHas, a3oTHCTasi, a30THasd,
dbocdopHas, yroibHas, KpeMHHEBasi KUCIOTa U UX COJIH)
9.3 MPOrHO3UPOBaTh W XapaKTepu3oBaThb  CBOMCTBAa  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHUS, NPUMCHCHHC BCILICCTB B
3aBUCHMMOCTH OT UX CBOfICTB, BO3MOXHOCTD IMIPOTCKAHUA XUMHYCCKUX

MIPEBPALICHUI B pA3JIUYHBIX YCIOBUSIX

YMeHHe COCTaBIATh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHHUSI PEaKLUi, B

10
TOM YHCJIE:
10.1 peakmuii HOHHOTO 0OMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIni
103 WUTIOCTPUPYIOIIMX ~ XMUMHUYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpymim) HeOpraHUYECKUX BEIIECTB
104 MOATBEPIKIAIONINX TEHETHYECKYIO B3aUMOCBSI3b MEX Ty HUMHU
11 YMeHue BIYUCIATh (IPOBOIUTH PACUEThl):
111 OTHOCUTEIIbHYIO MOJIEKYJISIDHYI0O M MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJIO XMMHYECKOTO 3JIEMEHTA B COSTMHCHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM ra3oB
114 [0 YpaBHEHHUSM XHMHYECKUX pEaKIHid M HaXOJUTh KOIUYECTBO
' BelIecTBa, 00BEM M MacCy peareHTOB W IPOAYKTOB PEaKIIuU
12 Bnanenue (3Hanue 0CHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOTO  TO3HaHusA  (HaOIIOJeHue,
121 M3MEpEeHUe, SKCIIEPUMEHT, MOJICITUPOBAHNE) PH U3YUCHUHU BEIICCTB U
' XUMHYECKHUX SIBIICHUH; yMeHue copMyaupoBaTh MpolieMy U
MIPEITIOKUTE ITYTH € PEIIeHUs
129 Oe3omacHOl pabOTBHl ¢ XWMHYECKUMHU BEIIECTBAMHU, XHMHUYECKOU
' MOCYA0H U TabOpaTOPHBIM 000PYAOBaHHEM
MpaBMJIaMy 0€30MacHOro 00pallieHus ¢ BeIIECTBAMH, HCIIOIb3yeMbIMH
B TIOBCETHEBHOW KM3HU, TIPABHIIAMU MTOBEJACHUS B IETISAX COCPEKCHUS
123 3I0pOBbS M OKpYKalOIIeH MPUPOAHON Cpelbl; TMOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI OMPEICIIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI M MPEIOTBPAIICHUS MX BPEIHOTO
BO3JICHCTBUS
13 Hanwune mpakTHYecKWX HABBIKOB TUTAHHPOBAHWSI M OCYIIIECTBICHUS
CIIETYIOIIAX XUMUYISCKUX IKCIICPUMECHTOR:
131 M3YYCHHE M OTIMCAaHUE (PU3NICCKUX CBOMCTB BEIICCTB; 03HAKOMIICHHE

C q)HSquCKI/IMI/I u XUMHUYCCKUMH SABJICHUAMU, OIIBITHI,




MJUTFOCTPUPYIOLUE IIPU3HAKY IIPOTEKAHU XUMUUECKUX pEaKLui

13.2

U3y4eHHE CIIOCOOO0B pa3/iesIeHUs cMeceit

13.3

NOJIy4YE€HHE KHCJIOpOJAa M M3Y4YEHHE €ro CBOMCTB; IIOJy4EHUE
BOJIOPOJIa U U3YyYEHHE €r0 CBOMCTB; IOIYYEHHUE YIIIEKUCIIOTO Ira3a U

HU3YUYCHHUC €T'0 CBOﬁCTB; IIOJIYYCHHUEC aMMHAKa U U3YYCHHUE €T0 CBOICTB

13.4

MIPUTOTOBJIEHHE PACTBOPOB C ONpEAEeNEHHONM MaccoBOW  Joieit

pacTBOPEHHOTO BEILIECTBA

13.5

IIPUMEHEHHE HUHAUKATOpOB (;1akmyca, METHUJIOpaHKa U
(denondranenna) A onpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KUCJIOT U 1IeI0Yen

13.6

HCCIEAOBAHUE MW OINMCAaHUE CBOWCTB HEOPraHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3AUMOJICHCTBHS KUCIOT C METAIIIAMM,
OKCHJAMU  METAUIOB,  PAacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBAaHMSIMH, COJISIMU; IIOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHME OJHOTO MeTajula JpYrMM M3  pacTBopa  COJIM;
uccineaoBaHue amM(pOTEPHBIX CBOWCTB THUIPOKCHUIOB AQIIOMUHUSA H

LIUHKA

13.7

pEllIeHNEe YKCIEPUMEHTAIbHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIACCBhI
HEOPraHUYECKHUX COCIMHEHUI»; «ONEeKTPOINTHYECKAS
qucconuanus»;, «BakHeHWIIMe HEMETauIbl U HUX COCOUHECHUA,

«BaxHeHIlne MeTaJUIbl U UX COEIUHEHUS)

13.8

XUMAYECKHE  OKCIIEPUMEHTHI,  WJUTIOCTPUPYIOIIME  TPU3HAKU
MPOTEKaHMUs peaklUii MOHHOro OOMEeHa; KadeCTBEHHbIE PEaKlUu Ha
MPHUCYTCTBYIONIME B BOJHBIX pPAcTBOpax HMOHBI XJIOPUA-, OpOMHII-,
nonua-, cynbdar-, ¢ocdar-, KapOOHAT-,  CHIMKAT-aHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHHMS, MarHusi, KaJIbLUs, aTFOMUHNS,

xeresa (2+) u xenesa (3+), meau (2+), HHKA

14

Ywmenue:

14.1

MPEICTaBIATh PE3yibTaThl dKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNnbCTB, IpaUKOB M TaONUI U BBIABIATH SMIHUPUUYECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATE CBA3U MCKIY PEAJIbHO Ha6J'IIO)IaeMI)IMI/I XUMHYCCKUMHU
SABJICHUAMH U IpoHeCcCaMiu, NPOUCXOJAINNMHA B MAKpPO- U MUKPOMHUDPE,

OOBICHATH MMPUYIHUHBI MHOFOO6pa3I/I${ BC€IICCTB




INEPEYEHDb 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 [lepBoHavaIbHBIE XUMUYECKHUE TOHATUS
11 UucTsie BenrectBa u cmecu. CriocoObl pa3esenus cMecen
12 AToMBI U MOJEKyJabl. XHUMHUYECKHE IeMeHTbl. CHMBOJIBI XUMHYECKUX
' 31eMeHTOB. [IpocThie 1 CIOKHBIE BEIIECTBA.
13 Xumunyeckas ¢popmyina. BageHTHOCT aTOMOB XUMHUYECKUX AjieMeHTOB. CTerneHb
' OKUCJICHUS
3aKOH TMOCTOSHCTBA cocTraBa BellecTB. (OTHOCUTENbHAs aTroMHas Macca.
14 OTtHOocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBast 10Ji1 XUMHUYECKOTO 3JIEMEHTa
B COEAMHEHUU
15 KommaectBo BemiectBa. Mombs. MousipHass macca. MoJIpHBI 00BEM Ta30B.
' B3anMocBs3b KoIM4ecTBa, MACChl M YHUCIIA CTPYKTYPHBIX €IMHUI] BEILIECTBA
16 @u3nYecKue U XMMHUYECKHE SIBJICHHUs. XMMHUUYECKAsl peakuus U €€ NMPU3HAKH.
' 3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMUYECKUE YPABHEHUS
5 Ilepnonnueckuit 3akoH u Ilepmoanueckas cucTeMa XUMHYECKHMX JJIEMEHTOB
J.. MenneneeBa. CTpoeHue aToMOB
[Tepuoanueckuii 3akoH. [lepuoanueckas cucremMa XUMHUYECKUX d1eMeHToB J[. 1.
2.1 MenpneneeBa. [leproasl u rpynmbl. @U3HMYECKUN CMBICHI MOPSIKOBOTO HOMEPA,
HOMEPOB IIEpUOA U IPYIIIBI JIEMEHTA
Crpoenne aromoB. CocrtaB aromHbIX saep. M3oromsl. OnexTponbl. CTpoeHue
2.2 DIIEKTPOHHBIX ~ 000J0YeK aToMoB TmepBbiX 20 XHWMHUYECKHX OJIEMEHTOB
[Tepnonnueckoit cucremst J1.11. MeHnneneena
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHUYECKUX AJIEMEHTOB NEPBBIX TPEX
NEepUOJOB, Kalius, Kajublus (paguyca aTOMOB, JJIEKTPOOTPHULATEIHHOCTH,
2.3 METAIINYECKMX W HEMETAUIMYECKMX CBOMCTB) M MX COCIUHEHHH B
COOTBETCTBMM C TIOJIO)KEHHEM »dJIEeMEHTOB B llepmoamyeckoil cucreme u
CTPOEHUEM UX aTOMOB
3 CrtpoeHue BelecTBa
Xumnueckass cBsi3b. KoBasieHTHas  (HOJsipHass W HEMOJSIpHasl)  CBS3b.
3.1 DJEeKTpOOTPULIATENBHOCTD XUMHYECKUX  JJIeMEeHTOB.  MoHHasg  CBs3b.

Meramnueckas cBA3b




3.2

Tunbl  KpUCTAUIMYECKUX peHI€TOK (aToMHasi, HWOHHAs, METaJUIMYecKas),
3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THUIIA KPUCTAJUIMYECKONW PEHIETKH M BUJA

XHUMHYECKOU CBI3U

Baxwneiine npencraBUTeNId HEOPraHMYECKUX BeulecTB. Hemeraibel m ux

COCIUHECHUA. MeTtamisl 1 UX COCIMHCHUA

41

Knaccudukanuss W HOMEHKIIATypa HEOPraHHMYECKHX COCIMHEHHA: OKCHIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHBIC) u
Hecosieo0pa3yroie; OCHOBaHHMN (IIENOYM W HEPACTBOPUMBIC OCHOBAHMS);
KHCIOT (KHCIOpOJCOAEp)KalMe U OECKHCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEAHUX U KHCIIBIX )

4.2

dusnyeckue MW XHMHUYECKHE CBOMCTBa IIPOCTBIX  BCIHICCTB-HCMCTAJLJIIOB:

BOJIOPO/IA, XJIOpa, KUCIIOPOAa, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHHUS

4.3

duznyeckue U XUMMHUUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJLJIOB: JINTUA,
HaTpuA, KaJidsd, Mardusa W KaJblHsA, aJIFOMHUHHA, KCIIC3a. 9JICKTpOXHMH‘ICCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTaJIIIOB
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duznyeckue 1 XMMUYECKHE CBOMCTBA BOJOPOAHBIX COCJIMHEHUN HEMETAaJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckne U XMMHUYECKHE CBOICTBa OKcHIOB HeMmetawios: cepol (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yrnepona(Il, IV), kpemuusa(IV). [lonyuenue

OKCHUJ0B HEMETAJIJIOB

4.6

Xumuyeckue cBoiictBa okcunoB: MetamioB IA-IIIA rpymm, nuunka, menu(Il) u

xenesa(ll, 11). [TonydyeHne OKCHI0B METAILIIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBaHUN M aM(OTEpPHBIX THIPOKCHAOB (Ha MpuUMepe
THAPOKCUIOB ~ QIFOMHHMS, >Kene3a, M[uHKa). [lomydyeHne oOcCHOBaHHWM U

aM(OTEPHBIX THAPOKCH/IOB

4.8

OOue XMMHUYEeCKHe CBOWCTBA KHCIOT: XJIOPOBOJOPOJHON, CEPOBOJOPOIHOM,
CEpHHUCTOM, CepHOM, a30THOU, (ochopHOI, KpeMHUEBOU, yronbHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.

[Tonyuyenue xkucnor
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OO6mue xuMrUYeCKre CBOKMCTBa cpeHux cojeil. [lomyuenue comnei

4.10

[Monyuenune, coOupaHHWe, paclo3HABaHWE BOJOPOJAA, KHCIOPOJa, AMMHAKa,

YIJICKUCIIOIO ra3a B Ha60paTOpI/II/I

4.11

HOJ’Iy‘{eHI/IC aMMMakKa, CCpHOfI U a30THOH KHCJIOT B IPOMBIIIJIICHHOCTH. O6IJ_II/IC

CIOCOOBI MOJTYyYEHUS METAIIOB




4.12

I'eneTnyeckas CBS3b MCXKAY KiIaCCaMH HCOPTraHUYCCKUX COC,ZLI/IHGHI/Iﬁ

XUMHYECKUE PEAKIUU

5.1

Knaccuukanus XuMHUecKuX peakiuii o pa3iudHbIM IPU3HAKAM: TI0 YUCITY U
COCTaBy YYacCTBYIOUIMX B pEaKIUH BEIIECTB, MO TEIIOBOMY 3(¢eKTy, o

H3MEHEHMIO CTeIICHEH OKHUCIICHUS XUMHYSCKHUX 3JIEMECHTOB

5.2

TennoBoi 3G HEeKT XUMUIECKON peakiny, TEPMOXUMUYECKUE YPaBHEHUS. DK30-

U SOHAOTCPMHYCCKUC PCAKIINU. TepMOXI/IMI/I‘-IeCKI/Ie YpaBHCHHUA

5.3

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKHCIUTEIN ¥ BOCCTAHOBUTEIIH.
Hpoueccm OKHUCJICHHUA n BOCCTAHOBJICHUSI. aﬂeKTpOHHBIﬁ Oananc

OKHUCIIMTEILHOBOCCTAHOBUTEIILHOM p€aknuun

5.4

TeopI/IH BHGKTPOHHTHHGCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHUOHBI. :‘)HCKTpOJ'II/ITBI n

HEOJICKTPOJIUTHI. CuibHBIC U Ca0kIe OJICKTPOJIUTHI. CrerneHb JUucconuanmu

5.5

Peaknmm moHHOrO OOMEHa. YCIOBHS NMPOTEKAHUS PEaKIUid MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_[éHHBIC HOHHBIC YPABHCHUA peaKHI/Iﬁ

XuMus u OKpYyzKaroias cpeaa

6.1

BemectBa u marepuansl B IIOBCEJIHEBHOM JKHM3HM 4YelloBeKa. besomacHoe
WCTIOJIb30BAaHME BEIIECTB M XHMHUYECKHX peakiuii B JabopaTopuu Hu OBITY.

HepBaﬁ moMomb IIpU XUMHUUYCCKUX OXKOT'aX U OTPABJICHUAX

6.2

XuMUYeckoe 3arps3HEHHE OKpyXaromied cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JlyXa M BOJOEMOB), CIOCOOBI €ro MpeAOTBPAIICHUS
[IpenenpHas nmomyctumass koHueHTpauus BemiectB (ITJK). Porp xumuum B
pEeIIeHUN DKOJIOTHYECKUX TMpoOsieM. YcuieHue mapHUKOBOro dddekra,

Pa3spyHI€HUC 030HOBOI'O CJIOsA

6.3

[Ipumenenue cepsl, azora, docdopa, yriaepoaa, KpEMHUS U UX COCIUHEHUM B
ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CelbCKOM Xxo3siictBe. IIpumeHenue
METAJJIOB M CIJIaBOB (CTalb, YYyryH, IIOPAIOMUHMNA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coefnHeHuH. [ToHsaTHe 0 KOppO3UN METaIOB, OCHOBHbIE

CIOCOOBI 3aIIUTHI KX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHMKHU YIJIEBOAOPOJOB (Yroib, MNPUPOJHBIA ra3, HePTh),

MIPOIYKTHI X TiepepaboTku (OCH3MH), MX POJb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHayanbHbIe TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHUAX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, TaHOJI, TIULIEPUH, YKCYCHAsl KUCIIOTA).
[TonsiTHE O OMOTOTUYECKU BYKHBIX BEIIECTBAX: )KHUPaX, OeIKax, yriieBoAax — U UX

POJIN B )KMU3HU YCITIOBECKA




Pacuérnr:

7.1 1o opmMynaM XUMUYECKHX COCTUHEHUM
1.2 Macchl (MacCcoBOM) JI0JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM ypaBHEHUSIM




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
Xumus, 8 kiacc: 6azoBbiii ypoBeHb/['abpuaisan O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxnmonepHoe obmectBo «M3narenscrBo «IIpocBemieHne».

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://myschool.edu.ru/ https://uchi.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/
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