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HOACHUTEJIBHASA 3AITMCKA

[IporpaMMa 1o XMMuM Ha YpPOBHE OCHOBHOI'O 00111ero 00pa3oBaHMs COCTaBIEHAa Ha OCHOBE TPEOOBAHUM K pe3yJIbTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeNbHON TPOrpaMMBbl OCHOBHOTO 00IIero oopasoBanus, npeacraBieHHbIX B ®T'OC OO0, a takke Ha ocHOBE (enepalbHON pabdouei
[IPOrpaMMbl BOCIIUTAHUS U C y4ETOM KOHUEMNIMHU MpenojaBaHus yueOHoro npeaMera «XuMus» B 00pa3oBaTeNbHbIX opranusanuax Poccuiickoil
®Oenepanuu.

[Iporpamma 1mo XuMuHU AaET MPEACTABICHUE O IENAX, 00LmIel cTparernd oOydeHUs, BOCOUTAHUS U Pa3BUTHA OOYYAIOUIMXCS CPEACTBAMHU
y4eOHOro MpeAMeTa, YCTaHABIMBAeT O0053aTelbHOE IPEIMETHOE COJAEpKaHME, NpelyCcMaTpUBAaeT paclpeleleHue €ero Io KilaccaMm U
CTPYKTYpPUPOBAHHUE I10 pa3/ielaM U TeMaM NPOrpaMMBbl 110 XMMUH, ONPEAEIAET KOJUYECTBEHHbIE U KaUeCTBEHHBIE XapaKTEPUCTUKH COJEPKaHUS,
PEKOMEHAYEMYIO MOCIIe0BATEIbHOCTh U3YUEHHSI XUMHUU C YUETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOTMKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH OOyyaroluXxcs, ONpeeNseT BO3MOXKHOCTH IpeAMeTa il pealu3alud TpeOOBaHUM K pe3ylbTaraM OCBOEHUS
OCHOBHOI 00pa30BaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOT'O 00IIEro 00pa30BaHus, a TaKke TpeOOBaHUM K pe3ynbTaraM 00y4YeHHs] XUMHH Ha
YpOBHE IieJied HM3ydeHus IpeaMeTa M OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHOM JESATENIbHOCTH OOY4Yarollerocs MO OCBOCHHIO Y4eOHOro
COJIEPIKaHUS.

3HaHUEe XUMHH CIY)KUT OCHOBOH A1 (POPMHMPOBAHUS MHPOBO33PEHHs OOydaIOLIerocs, ero MpeJCcTaBlIeHU O MaTepuantbHOM €JUHCTBE
MHUpa, BAXKHYIO pOJIb UTpatoT (HopMHUpyEeMble XUMHUEH MPECTaBICHHUS O B3aUMOIPEBPAICHUSIX SHEPTUH U 00 BOJIOIHMH BELIECTB B IPUPOJIE, O
MyTAX PpEHIeHMs] TJI00ANbHBIX MPOOJIeM YCTOMYMBOTO PAa3BUTHUS UYEIOBEYECTBA — CHIPHEBOW, DHEPIeTUYECKOM, MUIINEBOH M HKOJIOTHYECKOU
6e30macHOCTH, MPOOIEeM 3JpaBOOXPAHEHHUSI.

N3ydyenue xumuu:

CIOCOOCTBYET pealin3allid BO3MOXKHOCTEH IJi1 caMOpa3BUTUS U (OPMHUPOBAHUS KYJIbTYpbl JUYHOCTH, €€ oOlell W (QyHKIHMOHATbHON
IrPaMOTHOCTH;



BHOCUT BKJIaJ, B (DOPMHUPOBAaHHE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEM OOYyYarolUXcs, HAaBBIKOB HMX CaMOCTOSATEJIBHOM ydeOHOMN
NEsTeIbHOCTH, SKCIIEPUMEHTAIbHBIX U HCCIIEA0BATEIbCKUX YMEHHM, HEOOXOJUMbIX KaK B IOBCEAHEBHOM >KM3HM, TaK M B MPO(ECCHOHAIBHON
JESITENIbHOCTH;

3HaKOMHT CO CHEIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3TJIs/1a HA €UHCTBO MIPUPOJIBI U YEIIOBEKa, SIBJISAETCS
OTBETCTBEHHBIM 3TAIIOM B (POPMUPOBAHUM €CTECTBEHHO--HAyYHON T'PAMOTHOCTH 00y4aroIIuxcs;

CIOCOOCTBYET (POPMUPOBAHUIO LICHHOCTHOTO OTHOILLIEHUS K €CTECTBEHHO--HAYUHBIM 3HAaHUAM, K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIa/ B
IKOJIOTUYECKOE 00pa30oBaHUe 00YJAIOIIUXCS.

JlanHbple HampaBiieHHsT B OOyYeHHMHM XHMHH OOECIeUMBAIOTCA CHEUU(UKON coxepKaHus Y4eOHOTO IpenMeTa, KOTOPBIM sBIseTCS
[e1arOrMYecky aJalTHPOBAHHBIM OTpaXKeHHEeM 0a30BOM HaAyKU XMMUU Ha OIPEeIEHHOM 3Tane e€ pa3BUTHUS.

Kypc xumMuuM Ha ypoBHE OCHOBHOI'O OOIEro oOpa3oBaHHs OpPUEHTHPOBAH HA OCBOCHHE OOYYarOIIMMUCS CHCTEMbI IEpPBOHAYAIBHBIX
MOHATUM XMMHH, OCHOB HEOPIraHMUYECKON XMMHUU U HEKOTOPBIX OT/IEIbHBIX 3HAUMMBIX OHATUNH OPraHUYECKON XUMUHU.

CtpykTypa comepKaHus MPOrpaMMbl MO XHMHUH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOro moaxona K e€¢ m3ydeHuto. CopeprkaHue
CKJIaJIbIBA€TCSl U3 CUCTEMBl NOHATUH O XMMMUYECKOM 3JIEMEHTE M BEILIECTBE M CHUCTEMBbl NOHATUH O XMMHMUeckod peakuuu. O6e 3TU CHCTEMbI
CTPYKTYPHO OPraHHW30BaHbI 110 IPUHIIMITY [TOCIEI0BATEIbHOIO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETHUYECKUX IPEACTABICHNUN pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. . MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— Y4€HUS O CTPOCHUH aTOMa U XUMHYECKOH CBA3H;

— MPEICTaBIEHUH 00 AJIEKTPOIUTUYECKOM TUCCOIMALIMK BELIECTB B PaCTBOpaXx.

Teopernueckre 3HaHUS PACCMAaTPUBAIOTCS HA OCHOBE SMIIUPUYECKH MOTYYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO
OT OJHOTO YPOBHSI K JIPYrOMY, BBINOJHSS (PYHKIHMU OOBSICHEHHS M HPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOMKHOCTEW MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS N3y4aeMBbIX BEIIECTB.

OcBoeHme NporpaMMsbl [0 XUMHUH CIIOCOOCTBYET (DOPMUPOBAHHIO MPEACTABIECHUS O XUMUUYECKON COCTaBIIAIONICH HAyYHOU KapTHHBI MHpa B
JIOTUKE €€ CUCTEMHOM MPHUPOAbI, IEHHOCTHOTO OTHOUIEHHS] K HAYYHOMY 3HAHHIO U METOJIaM MO3HaHuA B Hayke. M3yueHne XUMHUU MPOUCXOIUT C
MIPUBJICYEHUEM 3HAHUM 13 paHee U3yYeHHBIX Y4eOHbIX peaMeToB: «OKkpyskatouuil Mup», «buonorus. 5—7 knaccb» u «Pusnka. 7 Kiaacey.

[Ipy M3ydeHMM XUMHHM MPOUCXOIUT (POpMHpPOBAHME 3HAHUNW OCHOB XMMHYECKOM HAyKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HaHWS,
NPAKTUYECKON JIeATETbHOCTH 4YeJOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJbTYpbl. 3agada ydeOHOro MpeaMeTa COCTOUT B
(OopMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN — BaKHEUITNX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETHYECKUX MOJOKEHUH, TOCTYITHBIX 0000IEeHHHA
MHPOBO33PEHYECKOT0 XapaKTepa, si3blka HayKH, B MPUOOIICHUN K HayYHBIM METOJaM MO3HAHUS MPHU U3yYE€HUH BEUIECTB M XMMHUECKUX PEeaKIuil,
B (OpMHUPOBAaHMM W PAa3BUTHM I[IO3HABATEJIbHBIX YMEHMH W HMX IPUMEHEHUH B Y4eOHO-TIO3HABaTEeNbHOM U y4yeOHO-UCCIIe0BATEIbCKON
NesTeTbHOCTH, OCBOCHUH MPaBUJI O€30IIaCHOT0 0OpaIlleHHs ¢ BEIIeCTBAMH B TOBCEHEBHOM JKU3HU.

[Ipu n3yuyeHnH XMMHUU Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHus Ba)KHOE 3HAYCHHUE PUOOPEITH TaKue e , KaK:



— (opMupOBaHKE UHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, FOTOBOM K caMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY PUHSTHIO
pelieHui, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

— HaIpaBJICHHOCTh OOyUYEHHs] Ha CHCTEMAaTHYECKOE MPHOOIIEHHE OOyYaromMXCs K CaMOCTOSATENbHOM IMO3HABATEIbHON JEsTEIbHOCTH,
HAYYHBIM METOJIaM MO3HaHMS, (POPMHUPYIOITIM MOTHBALIMIO ¥ PAa3BUTHE CIOCOOHOCTEH K XUMHU;

— o0ecrieueHrUe YCIOBUN, CIHOCOOCTBYIOLIUMX MPUOOPETEHHIO OOYYAIOIIUMUCS OIbITa Pa3HOOOpa3HON AESITeNbHOCTH, MO3HAHHUS U
CaMOII03HAHUS, KJIFOUYEBbIX HABBIKOB (KIIOYEBBIX KOMIIETEHIUH ), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHE ISl PA3JIMYHbBIX BUJOB JIEATEIbHOCTH;

— ¢opmupoBanue o0l (PyHKIIMOHATBHON M €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM YUCIIE YMEHUN OOBSICHSITH U OI[CHUBATH SBJICHUS
OKpY’KaIOIIEero MHUPA, MCIIONb3Ys 3HAHUS U OIBIT, MOJTYYEHHBIC IPU U3YYCHHH XMMUH, IPUMEHATh UX MPU PEUICHUH NpoOIeM B MOBCETHEBHOMN
KU3HU U TPYJIOBOH JESTEIBHOCTH;

— (¢opMupoBaHHE y OOYy4YaOIMUXCS TYMAHHUCTUYECKUX OTHOIIECHWUH, MOHMMAaHUS IEHHOCTH XHMHUYECKHUX 3HAaHUW i BBIPAOOTKHU
9KOJIOTMUYECKU 1I€JIECO00pa3HOro MOBEIEHUS B OBITY M TPYJOBOW JAEATEIbHOCTH B LEISAX COXPAHEHHUS CBOErO 3J0POBbS U OKpYKaroIen
IIPUPOJTHOM CPEJIbI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CLIOCOOHOCTEHl K CAaMOKOHTPOJIO M CaMOBOCIHUTAHHIO Ha OCHOBE YCBOEHHS OOIICUETOBEUYECKUX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIS U HANMPABICHHOCTH JajbHeiero o0yueHus.

Pabouas nmporpamma coctaBiieHa ¢ y4€ToM QenepaabHON MPOrpaMMbl BOCTIUTAHHS.

OO11ee uynciao 4yacoB, OTBEIEHHBIX JJI U3YUYEHHUSI XMMUU HAa YPOBHE OCHOBHOI'O OOLIETr0 00pa30BaHus, COCTABIISAET

136 gacos: B 8 kimacce — 68 4acoB (2 yaca B Helen0), B 9 kiracce — 68 yacoB (2 4aca B HEJIETIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

IIpeamer xumuu. Posib XUMHUM B KU3HU 4eI0BeKa. XUMUS B CUCTeMe HayK. Teina u BemectBa. du3nyeckue CBOMCTBA BEIIECTB. Arperarnoe
cocrosiHue BelecTB. [loHaTHEe 0 MeTo/1aX Mo3HaHus B XUMUU. YucThie BeniecTBa U cmecu. CiocoObl pa3ielieHus cMecei.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHTbl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. I[IpocThie U C0KHBIE BenleCcTBA. ATOMHO-MOJIEKYJISIPHOE
yUYE€HHUE.

Xumuueckasi Gpopmyna. BaneHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA cOCTaBa BemlecTB. OTHOCHTENbHAS aTOMHAs
Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COEIMHEHUH.

KonunuectBo BemectBa. Moiib. ModsipHast macca. B3auMocBs3b KOJIMUECTBA, MAacChl U YKCIIa CTPYKTYPHBIX €IMHHUIL] BelecTBa. Pacuérsl mo
bopMynaM XUMUYECKHX COSTNHEHHA.

dusnyeckue 1 XMMUYECKUE SBJICHUS. XUMUYECKasl peakiys U €€ MpU3HaKu. 3aKOH COXPaHEHUSI MacChl BEILIECTB. XUMUYECKUE YPABHEHUSI.
Krnaccudukanusa XuMHUECKUX peakluid (COeMHEHHUS, Pa3I0KEHUs, 3aMEIlIeHNs, 00MEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYAOH, IpaBUjiaMu palboThl B J1a0OpaTOpuu M NpuémMamu OOpalieHusl ¢ JabopaTopHBIM 00OpYyOBaHHUEM,
M3yYeHHE M ONHMCaHue (PU3MUECKUX CBOMCTB 0OPa3IlOB HEOPTaHUYECKUX BEINECTB, HaOmroneHue (u3mueckux (IUIaBJICHHE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYyNKe, KHUICHHE U KOHACHCAllMs BOAbI) U XUMHYECKHX (TOpEeHHE CBEUYH, MpPOKaJIMBAaHHUE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHMCJIOTOW) sIBIEHUH, HaONI0/leHUe U ONMCaHHMe MPU3HAKOB MPOTEKaHUs XUMHUYECKUX peakIHil (paszioxkeHHe caxapa,
B3aUMOJICHCTBHE CEPHON KHUCJIOTHI C XJIOpHAOM Oapusi, pasioxkeHue ruapokcuaa meau (ll) mpu HarpeBaHwu, B3aUMOJEUCTBHE Keje3a C
pactBopom conu meau (ll), u3ydenue crocoOOB pas3fesieHHs CMECE: ¢ TMOMOIIbI0 MarHuTa, (UILTPOBAHHE, BBIMAPWBAHHE, UCTHIUIALINS,
xpomarorpadus, IpoBeIeHUE OYNCTKU ITOBApPEHHOM COJIHM, HAOJIIOJICHUE U ONMCAaHUE Pe3yJIbTaTOB MIPOBEACHUS ONbITA, UIUTIOCTPUPYIOIIETO 3aKOH
COXPaHEHMsI MacChl, CO3/1aHUE MOJIEEeH MOJIEKYJI (LIapOCTEPHKHEBBIX ).

Baneiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razo. CoctaB Bo3nyxa. Kucinopoa — aneMeHT u mpocroe BeuiecTBo. HaxoxkieHue kucnopoja B npupoae, Gpusndeckue u
XUMHYeckue cBoWcTBa (peakuuu ropeHus). Oxcuapl. [Ipumenenune kucnopona. CrnocoObl MOMydeHHUs KHCIOpoJa B JIabOpaTopuu MU
npoMbIIeHHOCTH. KpyroBopot kucnopoaa B npupojae. O30H — alioTponHas MoIUpUKAIHS KUCIOPOAA.

TennoBoit 3pPexT XuMHUYecKko peakluy, TEPMOXUMUYECKUE YPaBHEHUS, 9K30- U IHIOTEPMUYECKUE peaKIHH. TOMINBO: yrojib U METaH.
3arpsi3HeHue Bo3AyXa, yCHIIEHHE MapHUKOBOTO 3P eKTa, pa3pylIeHHe 030HOBOTO CIOS.

Bonopon — snemeHT M mpoctoe BemiecTBO. HaxokaeHuwe Bojopoia B Mpupoje, (pU3HUecCKHe W XUMHUECKHE CBOMCTBA, MPHMEHEHHE,
crocoOb! noay4yeHus. Kucnoter u comm.

Mossipabliii 00b€M ra30B. Pacu€Thl Mo XUMHUYECKUM ypaBHEHUSIM.



®dusnueckue cBoiicTBa BoAbl. Boja kak pactBopureins. PacTBopel. HacklleHHbIE M HEHACBILEHHBIE PaCTBOPHI. PacCTBOPUMOCTBH BELIECTB B
BoJie. MaccoBasi 70Jisl BElIeCTBa B pacTBOpe. XMMHUYECKHE CBOWCTBA BOJAbL. OcHOBaHMS. Pojib pacTBOPOB B MPHUPOJAEC U B KU3HU UYEJIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arpsa3HeHre NpupoaHbix BoA. OXpaHa U OUUCTKA IPUPOAHBIX BOJ.

Knaccudpukanus nHeopranmdeckux coenuHeHuit. Oxcunpl. Kimaccudukamus okcuaoB: colieoOpa3yromue (OCHOBHBIC, KHCIOTHEIE,
amdoTepHbIe) 1 HeconeoOpazyrone. Homenknarypa okcuaoB. dusnyeckre 1 XMMUYECKHUE CBOMCTBA OKCHIOB. [lomyyeHne okcuaoB.

OcHoBanus. Knaccuduxaiyss ocHOBaHUMN: IETOYN U HepacTBOpUMbIe ocHOBaHMs. HoMmeHkiaTypa ocHoBanuii. dusnueckue U XUMHUECKHE
cBOMcTBa OCHOBaHMil. [lonyueHre ocHOBaHU.

Kucnotel. Kiaccudpukamus kucnor. HomeHnkiatypa kuciot. Ousnueckue U XUMUYECKHEe CBOMCTBA KUCIOT. Psin akTuBHOCTH MeTayuioB H.
H. bekerosa. [lonydyeHue KUCIoOT.

Conu. Homenkiarypa cosieil. dusznueckue U XuMHU4eckue cBoicTBa cojieid. [lomyduenue conen.

I'eneTnueckas CBsSI3b MEXKIYy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OTpe/ICIICHUE CO/ICPKaHMsI KUCIOPOIa B BO3AyXe, MOydeHHe, COOMpaHue, paclio3HaBaHUE U M3YyUYeHHE CBOWCTB KHCIOPOAA,
HaOII0/IeHUEe B3aUMOJICHCTBUS BEILIECTB C KHUCIOPOAOM M YCJIOBHMS BO3HMKHOBEHHS M TPEKpaIleHUs TOpeHus (moxkapa), O3HAKOMIIEHHE C
o0pa3naMi OKCHUJIOB M OINKMCAHHE UX CBOICTB, MOJyueHUE, coOupaHUe, paclmo3HABAaHHE M U3YUYCHHE CBOMCTB BoAOpoJa (TFOpEeHHE),
B3auMoieiicTBrE BoAopoaa ¢ okcuoM meau (11) (Bo3M0KHO MCIIONB30BaHNE BUIEOMATEPHAIIOB), HAOIIOACHHE 00Pa3IloB BEIIECTB KOJIUYECTBOM |
MOJIb, HCCIICZIOBAaHHUE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C Pa3IMYHOM pPAaCTBOPUMOCTBIO, NMPHUTOTOBIECHUE PACTBOPOB C ONPEACIEHHOM
MaccoBOW JOJel pacTBOPEHHOTO BEILIECTBA, B3aUMOJICHCTBUE BOJBI C MeTaUlaMH (HaTpUeM U KajiblKeM) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE 00pa3lloB HEOPTaHUUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOACHHE M3MEHEHHUS OKPACKU WHAMKATOPOB B
pacTBopax KHCIOT U Iejoueil, u3ydeHue B3aumojeiictBus okcuna meau (1) ¢ pacTBopom cepHON KHMCIOTHI, KHCIOT ¢ METaUIaMH, PEeaKIuil
HEUTpaau3aluy, I[OJIyueHUE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTajula JpyruM W3 pacTBopa COJIM, pELIeHHe
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BakHelue Ki1acchl HEOPraHUYECKUX COEAMHEHUIN.

Ilepuoanuecknii 3axkoH u Ilepnoanueckas cucreMa xummuiyeckux 3jaemMeHToB JI. U. MenneneeBa. CtpoeHue atoMoB. XuUMHU4ecKast
cBfA3b. OKUCAUTEIbHO-BOCCTAHOBHUTE/IbHbIEC PEAKINHU

[TepBble MONMBITKH KJIACCUPUKALIMA XUMUYECKUX 3JIEMEHTOB. [IoHSATHE O Tpymnmax CXOAHBIX JIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENIbHbBIC
METaJIJIbl, TaJIOTE€HBI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT aM()OTEPHBIE OKCUIBI U THIPOKCHIBI.

[lepuonnueckuit 3akoH. [lepunonuueckas cucrema xumuueckux snemeHToB . . MenneneeBa. KopoTkonepuoaHas v AJIMHHONIEPUOIHAS
¢dopmel [leproauueckoit cucteMbl xumuueckux 3iaemeHToB /. YI. MenneneeBa. [lepuoas! u rpynmsl. @u3nueckuil CMbICI MOPSIKOBOTO HOMEpA,
HOMEPOB Mepro/ia U TPYIIIHI dJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHHE SIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMHUYECKUX
aneMeHToB [lepuonnueckon cucremsl [l. 1. MengeneeBa. XapakTepUCTUKAa XMMHYECKOIO AJIEMEHTA IO €ro nojoxeHuto B [lepronnueckon
cucteme /1. 1. Menneneena.



3aKOHOMEPHOCTH U3MEHEHHSI paguyca aTOMOB XMUMHYECKUX 3JIEMEHTOB, METAIUIMYECKUX M HEMETaUIMYECKUX CBOWCTB MO TpyINaM U
MIEPUOJIAM.

3nauenue Ilepmonnueckoro 3akoHa u Ileprognueckoil CUCTEMBI XMMHUYECKHMX 3JIEMEHTOB Uil pa3BUTHS Hayku W npaktuku. 1. WM.
MeneneeB — y4€HbIA U IPAKIAHUH.

Xumnueckas cBsi3b. KoBasieHTHas (MOJIsIpHASI U HETIOJSIPHAs) CBS3b. DIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHas CBSI3b.

Crenenp oxucneHusa. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. llponecchl okucineHuns u  BoccTaHoBieHUA. OKUCIUTENN U
BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

n3yueHne o0pas3IoB BEIIECTB METAJIIOB U HEMETAJIOB, B3aMMO/ICHCTBHIE THIPOKCHIA IMHKA C PACTBOPAMH KUCIIOT U ILEJI0YEH, IPOBEICHHUE
OTIBITOB, WUTFOCTPUPYIOIINX IPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHne, peakliuy pa3ioKeHHsl, COeTUHEHUS).

Mescnpeomemmnuie ceasu

Peanu3zanust MeXIpeIMETHBIX CBSA3€H NP M3YYEHHHM XMMHH B 8 KJIacce OCYILECTBISETCS Yepe3 MCIONIb30BaHUE KaK OOIIMX €CTECTBEHHO-
-HAYYHBIX MMOHATUN, TAK U MOHATUHN, SIBIISIOIIMXCA CHCTEMHBIMU TSI OTACIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO01Iue ecTecTBEHHO--HAayYHbIE TMOHATHSA: Hay4dHbIH (akT, TMIIOTe3a, TEOPHsl, 3aKOH, aHaIHW3, CHHTE3, KJIacCU(UKALUS, MEePUOIUIYHOCTD,
HaOII0/IeHNEe, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

dusuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, U30TOIbI, PaJlO0aKTUBHOCTb, MOJICKYJIA, DJIEKTPUUECKHUUN 3apsij,
BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, (pu3nuecKue BeTMIUHbBI, €AMHHUIIBI H3MEPEHHUsI, KOCMOC, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPO/IBI, MTOJIE3HBIE HCKOMaeMbIe, TOTLTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHU4YecKasi peaKkius

[lepuonnueckuit 3akoH. Ileprnonnueckas cucrema xumuueckux sneMeHToB J[. WM. Menneneea. CTtpoeHne aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHYECKUX 3JEMEHTOB NEPBBIX TPEX MEPHOJAOB, Kalus, KAJIbLUS U UX COCAUHEHUN B COOTBETCTBUHU C IOJOKEHHUEM
37eMeHTOB B [leproanyeckoil cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BUJBI XUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCHUMOCTh CBOWCTB BeIIECTBAa OT THIA
KPUCTAJUTMYECKON PEeIETKHA U BUIa XUMUYECKON CBSI3U.

Krnaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XMMHYECKHE CBONCTBA BEIIECTB, OTHOCSIIMUXCS K Pa3IUYHBIM KiIaccaM
HEOPTraHUYECKNX COCANHEHUH, TeHETUYECKasl CBSI3h HEOPTAaHUYECKUX BEIICCTB.

Knaccudukanmss XuMrU4ecKuxX peakiuii Mo pa3InyHbIM MpU3HaKaM (110 YUCITY U COCTaBY YYAaCTBYIOIINX B PEAKIIMU BEIIECTB, IO TEINIOBOMY
3¢dekTy, To H3MEHEHHIO CTETNeHEeW OKHUCICHHS XHMHUYECKUX DJIIEMEHTOB, IO OOpaTMMOCTH, TO YYacTHIO KaTauu3aropa). OJK30- U
SHJOTEPMUUYECKHE PEAKIINU, TEPMOXUMUYECKHUE YPABHEHUSI.



[Tonatue o ckopocTu XuMHUecKoi peakuuu. [Tonsatue 00 0OpaTUMBIX 1 HEOOPATHUMBIX XUMHUUECKUX peakuusax. [IoHATHEe O TOMOTeHHBIX U
rereporeHHsIx peakuusx. Ilonarue o karanuse. [loraTne 0 xumuyeckoM paBHOBeCHH. PaKTOPBI, BIUAIOINE HA CKOPOCTh XMMUYECKON PEaKIIMK U
II0JIO)KEHHE XMMHUYECKOTO PAaBHOBECHSL.

OKUCINTENEHO-BOCCTAHOBUTENIBHBIE  PEAKLUHU, JJIEKTPOHHBIA OalaHC OKHUCIMTEIbHO-BOCCTAHOBUTENBHONW peakuuu. CocraBieHue
YpaBHEHHI OKHUCIUTEIHHO--BOCCTAHOBUTEIBHBIX PEAKIIUI C CIIOIb30BAHUEM METOIa AIEKTPOHHOTO OajaHca.

Teopus 35IEKTPOIUTHYECKON JUCCOLMALUU. DJIEKTPOIMTHI U HEJIEKTPOIUTHL. KaTuoHbI, aHMOHBL. MexaHu3M IQUCCOLUAlMM BEILECTB C
pa3IUYHBIMHM BUJAMH XUMHUYECKOH cBsi3u. CreneHb qucconuannu. CUIbHBIE U CI1a0ble 3JIEKTPOIUTHI.

Peakiium monHOro obmeHa. YCIOBHS NMPOTEKAaHUS PEaKLUUii MOHHOTO OOMEHa, MOJHBbIC M COKpAIIEHHBIE MOHHBIC YpaBHEHHS DPEaKLUi.
CBoiicTBa KHCIIOT, OCHOBAaHUH M COJEW B CBETE MPEJICTABICHUH 00 3JIEKTPOIMTHUECKOW auccouuanuu. KadecTBeHHbIE peaklMW HAa HOHBL
[TonsiTue 0 rUAPOIN3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJIEJISIMU KPHUCTALTUYECKUX PEIETOK HEOPTaHMYECKUX BEUIECTB — METAUIOB W HEMeTalioB (Tpadura W anmasa),
CIIO)KHBIX BEIIECTB (XJIOpHUIa HATPHsI), UCCIEIOBAHHE 3aBHCHMOCTH CKOPOCTH XMMHYECKOH pEakUuu OT BO3IACUCTBUS PA3IUYHBIX (DAKTOPOB,
HCCIIEIOBAaHHUE JIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, MPOLECCa AUCCOLMALMK KUCIIOT, IeJI04el U cojel (BO3MOKHO HCII0JIb30BaHHE BUIEO0
MaTepHaloB), IPOBEIEHHE ONBITOB, MITIOCTPUPYIOIIUX IPU3HAKY MPOTEKAHHs peakuii HOHHOTO oOMeHa (0Opa3oBaHUE OcajiKa, BbIIEICHUE Ta3a,
0o0pa3oBaHNE BOJbI), OMBITOB, HUTFOCTPHPYIOIINX MPUMEPHI OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKIHMid (TOPeHHEe, PEaKIHU pa3IoKeHUs,
COEJIMHEHMS ), PACIIO3HABAHNE HEOPTAHUYECKUX BEILIECTB C IOMOIIBIO KaUECTBEHHBIX PEAKIIMI HA MOHBI, PEIIEHUE SKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTtayuibl 1 MX cOeJHHEHHSA

OOmiast xapakTepucTHKa TajoreHoB. OCOOCHHOCTH CTpPOEHHUS aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue M (uzndeckue
CBOMCTBA MPOCTHIX BEILIECTB — IaJIOTeHOB. XMMHUECKHE CBOMCTBA HA IPUMEpE XJIopa (B3aUMOAEHCTBHE C METalllaMi, HEMETaJlJIaMH, IEJI0YaMH).
Xnoposogopos. ConsiHast KHCI0Ta, XMMUYECKUE CBOMCTBa, MOTy4YeHHe, IpuMeHeHue. [leficTBre Xaopa U XJI0pOBOAOPO/Ia Ha OpPraHU3M YesloBeKa.
Bakueiilune XJI0puabl U UX HAX0XKACHUE B IIPUPOJIE.

OOmas xapakrepuctuka sy1eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHMsI aTOMOB, XapaKTepHblE CTeneHu okucieHus. CTpoeHue u
¢u3nyecKkrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/a U cepbl. AJITIOTPONHbBIE MOAU(PHUKALIUN KUCIOPOAA U Cepbl. XUMUYECKHE CBOICTBA CEPBHI.
CepoBonopoJi, cTpoeHue, (pu3nueckue U XUMHUYecKue cBoMCTBA. OKCHIBI Cepbl KaK MPEICTaBUTENM KUCIOTHBIX OKcuIoB. CepHas KHCIOTa,
¢u3nyeckre u XMMUYEeCKHe cBOICTBa (00IIMe KaK MpeACTaBUTENs Kilacca KMCIOT U crieu(prUecKue). XMMHUECKUE PEeaKLny, JIeXKalle B OCHOBE
MPOMBIIIJICHHOTO CIoco0a MoydeHus: cepHoi KucaoThl. Ilpumenenne cepHolt kuciaoThl. Coiu CepHON KHUCIOTHI, KaUeCTBEHHAs peakius Ha
cyibdaT-uoH. Haxoxienue cepsl U €€ COeqUHEHHH B pupojie. XUMHUYECKOE 3arpsi3HeHUE OKPYKaroIIel cpesibl COeAMHEHUSIMHU Cepbl (KUCIOTHBIE
TOXKH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro NMpeA0TBpaIleHuUSI.

OOmast xapaktepuctuka »31eMeHTOB VA-rpymnmbel. OcCOOEHHOCTH CTPOSHHMS AaTOMOB, XapaKTE€pHbIE CTENEHH OKUCIeHUs. A30T,
pacrpocTpaHeHHe B MpUpoje, GU3nYeckue U XUMUYeckne cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero (Gu3n4eckue U XUMHUYECKUEe
CBOICTBa, MoayyeHue u npuMeHenue. Conu aMMoHMsI, UX (U3NYECKHE U XUMHYECKHE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakiiys Ha HOHbI
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aMMOHHM. A30THasl KUCIIOTa, e€ rnojryueHue, Gu3n4eckue 1 XUMHUECKUE CBOICTBA (00IIMe KaK MPEICTaBUTENS Kilacca KHCIOT U Crieu(pHIecKHe).
Hcnons3oBaHne HHUTPATOB W COJIEM aMMOHHS B Ka4yeCTBE MHUHEPAJIbHBIX YAOOpEeHUH. XHUMHUUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl
COCIMHEHUSIMHU a30Ta (KUCIOTHBIC MO, 3arpsi3HEHHE BO3[yXa, MOYBbl M BOA0EMOB). Dochop, amnorpomnnsie Moaudukamuu Qocdopa,
¢usnueckne n xumuueckue cpoiictBa. Oxcun ¢ocdopa (V) um docdopHas kucnora, (U3NUECKHE M XUMHUYECKHE CBOMCTBA, IOIyYEHHE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHs. YTIepoJ,
IJIOTPOIIHBIE MOAU(UKAIMK, PAaCHpPOCTpaHEHHWE B NIpupojne, (pumyeckue M XUMHUYECKHe cBoicTBa. Ancopobuus. KpyroBopor yriepoga B
npupoge. Okcuasl yriepoja, WX (U3NUYECKHEe U XMMUYECKHE CBOWMCTBA, JCHCTBHE HA JKUBBIC OPraHU3MBI, IMOJyYCHHE W IPHUMEHEHHE.
DKOJOTrHYeCcKHe Mpo0IeMbl, CBI3aHHbIE ¢ OKcuaoM yraepoaa (1V), runoresa rio0abHOTO MOTEIJICHHS KIIMMAaTa, TapHUKOBBIN 3 QekT. YronpHas
KHCIIOTa M €€ coiM, uX (PU3MYecKkre W XMMHUYECKHEe CBOMCTBa, MOJIyueHHE M MpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHaT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJICHHOCTH M CETTLCKOM XO35HCTBE.

[lepBoHayasibHbIE TMOHATHS 00 OpPraHMYECKMX BEIIECTBAX KaK O COEJUHEHHUSX yriepoja (MeTaH, 3TaH, STWJIEH, alleTUJIeH, 3TaHoJ,
TJIMIEPHH, YKCYCHAs! KUCIIO0Ta). [IpupoiHble HCTOUYHUKH YIIIEBOJOPOIOB (YIroJib, IPUPOAHBINA ra3, HEPTh), IPOIYKThI UX MepepadboTKH (OCH3MH),
WX pOJIb B OBITY U IPOMBIIIIIEHHOCTH. [oHATHE 0 OMONOrHUeCKH BaKHBIX BEIIECTBAX: KHUPaAX, OeNKax, yrieBoJax — U UX POJIU B KU3HU YEIIOBEKA.
MartepuanbHOE €IMHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COSAMHEHUN.

Kpemuuii, ero pusnyeckue 1 XuMU4YECKHE CBONCTBA, MOIy4YeHHE U npuMeHeHne. CoequHeHus KpeMHus B npupoje. OOuiue npeacTaBieHus
00 okcuae kpemuus (IV) m kpemHueBoi kucnore. CHIMKATHI, UX WCIIOIB30BAaHKE B OBITY, B MPOMBINIICHHOCTH. BakHEWIUE CTpOUTEIHHBIC
MaTepuaibl: KepaMHKa, CTEKJIO, LEeMEHT, OeToH, xene300eToH. [IpobimeMbl 6€30MacHOr0 HUCHOIB30BAHMSI CTPOUTENBHBIX MaTEpHUaoB B
IOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHe oOpa3l0OB HEOPraHMYECKHUX BEIECTB, CBOMCTB COJISIHOW KHCIIOTHI, MPOBEACHHE KAaYECTBEHHBIX PEAKIMM Ha XJIOPHUA-HOHBI U
HaOJI0IeHNe MPU3HAKOB UX MPOTEKaHMs, OMbITHI, OTpakaroue GU3NYeCKue U XMMHUYECKHE CBOMCTBA raJIOTEHOB U MX COEIMHEHHH (BO3MOXKHO
UCMOJIb30BaHUE BUIECOMATEPHUAJTIOB), O3HAKOMJIEHHE C oOOpas3laMH XJIOpUIOB (TaJlOTeHUJOB), O3HAKOMJIEHME C oOpa3uamu cepsl U €€
COEUHEHUSMH  (BO3MOXKHO  HCIOJb30BAaHME BHUIEOMATepUasoB), HaONIoJeHHWE Ipoliecca OOYIrJIMBaHMS caxapa MoOJ JAeHcTBHEM
KOHLEHTPHUPOBAHHOMN CEPHOI KHUCIOTHI, U3y4YeHHE XMMUUECKHUX CBOMCTB pa30aBIE€HHON CEpHON KUCIIOTHI, IPOBE/IEHNE KAUECTBEHHON peakluu Ha
cynb(aT-uoH U HaONOJeHHE MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOWCTBaAMM a30Ta, (ocdopa M HUX COEAMHEHHH
(BO3MOXKHO HCIMOJIb30BAaHUE BHEOMATEPHATIOB), oOpa3laMu a30THBIX U (POcHOpHBIX yNOOpeHUi, moiaydyeHue, coOMpaHue, pacro3HaBaHUE U
M3Y4YE€HHUE CBOICTB aMMHaKa, MPOBEJACHHE KAYECTBEHHBIX peaklMi Ha MOH aMMOHHS M (ochaT-HOH M HU3ydeHHE NMPU3HAKOB HX MPOTEKaHMUS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOW a30THOW KHCIOTHI C MeIbI0 (BO3MOXKHO HCIOJIb30BAaHUE BHIEOMATEpUANIOB), HM3y4eHHE MOJeen
KPUCTANIMYECKUX PEHIETOK anMasa, rpaduta, QyniepeHa, 03HaKOMIIEHHE C MPOIECCOM aJcOpOLUU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIII€M U yCTPOMCTBOM MPOTHUBOIa3a, MoJydeHrne, COOMpaHue, paclo3HaBaHue U U3y4eHHEe CBOWCTB YIJIEKHUCIIOTo r'a3a, MPOBeACHNEe KaUeCTBEHHbBIX



peakiuii Ha KapOOHAT W CHJIMKAT-UOHBI U M3yUeHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIHEH CHIIMKATHONW MPOMBIIUICHHOCTH,
pelIeHne SKCIEPUMEHTAIbHBIX 3a/1a4 0 TeMe «BakHelIne HeMEeTAIJIbl U UX COCIUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OO0mas xapakKTepUCTHUKAa XMMHUYECKHUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHWH HMX MOJIOKECHHS B lleproamueckoil cucreMe XMMHUYECKHX
anemenToB Jl. . MenneneeBa u crpoenust atromoB. CTpoeHue MeTaioB. Meramindeckas CBA3b M METAUIMUECKAsl KpUCTATIMYECKasl perieTkKa.
DNEKTPOXUMHUECKUN Psiji HANpsOKeHW MeTamioB. du3nmyeckre U XUMUYECKHe cBoWcTBa MeTaiioB. OOmue crnocoObl MOTYYeHHs] METaJUIoB.
[lonsiTHe 0 KOpPpO3UM METAJJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBbl (CTalb, YyryH, AIOPATIOMUHUNA, OpOH3a) M HUX
MIPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[lenounble MerTamnel: nosiokeHue B llepuoamyeckoit cucreme xumuueckux sneMeHToB J[. M. MenpeneeBa, CTpoeHUE HX aTOMOB,
HaxoXxJaeHue B npupoje. Puznyeckue U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUABl M THUAPOKCHABI HATPHUS U Kajusl.
[IpuMeHeHne MEen0YHbIX METAJUIOB U UX COETMHEHMII.

[[lenoyHO3EMENBHBIE METAIBI MAarHUM M KaJIbIMK: noJioxkeHue B llepuoanueckoi cucreme xummueckux sneMeHtoB . M. Menpaeneesa,
CTPOEHHE WX aTOMOB, HaxoXieHue B mpupoze. Ou3nueckue U XMMUUYECKHE CBOMCTBA MarHusi U Kaiblivsl. BakHeilme coearHEHUs Kalblus
(okcun, rugpokcun, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuonnueckoir cucreme xummuueckux anemeHTtoB /. M. MenpaeneeBa, cTpoeHHe aroMa, HAXOXKICHUE B
npupoje. PU3NvecKre U XUMHUECKAE CBOMCTBA aTlOMUHUSA. AM(POTEpPHBIC CBOMCTBA OKCUIA U THIPOKCH/IA ATFOMUHUS.

Keneszo: nonoxenue B llepuoanueckon cucreMe xumudeckux 3iemMeHToB [. . MenaeneeBa, cTpoeHHe aTOMa, HAXO0XKACHUE B IIPUPOJIE.
duznyeckue U XMMHUYECKHe CBOMCTBA skene3a. Okcuabl, rufpokcusl u conu xkenesa (1) u sxxenesa (I11), ux cocras, cBolicTBa U MOJTyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3laMy METAJJIOB U CIJIaBOB, MX (PM3MYECKUMHU CBOMCTBAMH, U3YUYCHHE PE3YJIHTATOB KOPPO3UU METAIIIOB (BO3ZMOXKHO
WCIIOIb30BaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEW B3aUMOJCHCTBUS OKCHIA KaJbIMS M HATPUS C BOJOM (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHANIOB), HCCJIEIOBAaHUE CBOWMCTB JKECTKOM BOMBI, Mpollecca TOPEHUs JKele3a B KHUCIOpoAe (BO3MOXHO HCIIOJIb30BaHUE
BHIEOMATEPHAJIOB), MPU3HAKOB MPOTEKAHHUS KAYECTBEHHBIX PEaKIMii Ha MOHBI: MATHUS, KaJIbIHs, aTFOMUHK, HHKa, sxene3a (1) u xenesa (1),
menu (ll), HaGmroneHne W OmMcaHWe TPOLIECCOB OKpalllMBaHUs IUTAMEHHM HMOHAMU HATPHs, KU U Kalblus (BO3MOXHO HCIOJIb30BAHHE
BHJIEOMATEPHAIIOB), UCCIEOBaHUE aM(POTEPHBIX CBOMCTB TMIPOKCHAA ATFOMUHUS M THAPOKCHU/IA IIMHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMme «BakHellre MeTaulbl U UX COCTUHEHUS.

XuMHS M OKpYKaOLIas cpeaa

BemecTBa u MaTepuanbl B TOBCEIHEBHOM KU3HU YeloBeKka. be3onacHoe Mcnoiap30BaHUE BEIIECTB M XUMUUYECKUX peakiuii B ObITy. [lepBas
MTOMOIIIb P XUMUYECKUX 0’KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYKalolel cpenbl (mpeaenbHas MOMycTHMasl KOHIeHTparusi Bemiect, nanee — [IJIK). Pomp xumum B
PEIICHUN PKOJIOTUYECKUX MPOOIEM.

Xumuueckuii IKCnepumenm:
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M3y4eHHe 00pa3IloB MaTepUAIOB (CTEKIIO, CIIJIaBbI METAJLIOB, MTOJIMMEPHBIC MaTepUaIbl).

Meostcnpeomemnuwie ceasu

Peanuzanust MeXIpeAMETHBIX CBSI3€H MPHU M3YYCHHH XMMHH B 9 Kilacce OCYILECTBIISETCS Yepe3 MCIOJIb30BaHNE KaK OOLIUX €CTECTBEHHO-
Hay4HbIX TOHITHH, TaK U MOHITHM, SBJISIIOUIUXCS CUCTEMHBIMHU JIJISl OT/IEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIM3, CHUHTE3, KIacCH(HUKAIUs, MEPHOIUIHOCTS,
Ha0It0/IeHue, SKCIIEPUMEHT, MOICTTUPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA 3 (EKT, TEXHOJIOTUS, MaTepUalbl.

@duszuka: MaTepus, aTOM, DJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHUJA, W30TOIbI, PaJAHMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsii,
MIPOBOJHUKY, TOJIYIIPOBOIHUKH, JUIICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, O0BEM, arperaTHOe COCTOSIHHE BEIeCTBa, Ta3, pacTBOD,
PacTBOPUMOCTb, KPHCTAJUIMYECKasi PENIETKA, CIUIABHI, (PM3WYECKHUE BEIMYUHBI, CIUHUIIBI U3MEPECHHS, KOCMHUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE361, CoHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocUCTEMa, MUHEPAIbHBIE YIOOPEHUS, MUKPOIJIEMEHTHI, MaKPOAJIEMEHThI, MUTATEebHbIE
BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIC HCKOIIAEMbIE, TOILTUBO, BOAHBIC PECYPCHI.

11



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI IIO XMMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPe3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOILIEro oOpa3oBaHMs JOCTHUTAIOTCS B XO/A€ OOyYCHHMS XUMHU B €IMHCTBE
yueOHOI M BOCTIMTATENILHOU AEATEIbHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHCKUMH COLMOKYJIBTYPHBIMHU U JTYXOBHO-HPaBCTBEHHBIMHU
LIEHHOCTSIMM, MPUHATBIMU B OOLIECTBE NpPaBUIAMM M HOpPMaMH IOBEACHUS U CHOCOOCTBYIOT IIpOLECCaM CaMOIIO3HAHMSA, CaMOPa3BUTHUSA U
COLMAJIN3ALUHU 00YYaOLINXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIUXCS PYKOBOJICTBOBATHCS CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAIUH U
pacUIMpEHKE OIbITa AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSI:

LIEHHOCTHOT'O OTHOILEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY UM HAYYHOMY HACJIEINIO, TOHMMAHMs 3HAYEHUS XMMHUYECKON
HAYK{ B KH3HH COBPEMEHHOTO O0IIECTBa, CIOCOOHOCTH BIIAJIETh JJOCTOBEPHON MH(OPMAIUEH O IepeIOBBIX TOCTHKEHUSIX U OTKPBITUSX MUPOBOU
Y OTEYECTBCHHOM XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPa M OOIIECTBA,

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPECTABICHNS O COLUMAIBHBIX HOPMAxX M MpaBWIaX MEXJINYHOCTHBIX OTHOIICHHUH B KOJJICKTUBE, KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B
OOIIECTBEHHO IOJIE3HOM, Y4eOHO-UCCIe10BaTeIbCKONW, TBOPUECKON M APYIUX BUAAX AEATENIbHOCTH, TOTOBHOCTH K pa3HOOOpPa3HOM COBMECTHOM
JESITEIbHOCTH TPU BBIIIOJHEHUN Y4EOHBIX, IIO3HABATEJIbHBIX 3a/1a4, BHINOJIHEHUM XUMUYECKUX IKCIEPHMEHTOB, CO3/IaHUU Y4YE€OHBIX MPOEKTOB,
CTpEeMJIEHMSI K B3aUMOIOHHMAHHIO M B3aUMOIIOMOLIM B MPOIECCE 3TOM y4eOHOW AEATEIbHOCTH, FTOTOBHOCTH OLIEHUMBATh CBOE IOBEACHUE U
IIOCTYIIKU CBOMX TOBAPUIIEH C MO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE U XMMHUUYECKONW PEaKIMM, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
COCTaBJISIOLINE OCHOBY JJI MIOHUMAaHMSI CYILIHOCTH Hay4YHOM KapTUHBI MUpPA, IPEACTABIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBL,
B3aMMOCBSA35X YEIIOBEKA C IPUPOJHOMN CPEOil, O POIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

N03HaBaTeIbHbIE MOTHBBI, HAllpaBJICHHbIE Ha IOJyY€HHE HOBBIX 3HAHMHM 1O XHUMHHM, HEOOXOAMMBIE UIS OOBACHEHMS HAOII0JaeMbIX
MIPOLIECCOB U SIBJICHUM, MO3HABATEIbHON, MHPOPMAIIMOHHON M UYMTATENIbCKOM KYJNbTYPbl, B TOM YHCJIE HAaBBIKOB CaMOCTOSTEIBHON pabOThI C
y4eOHBIMU TEKCTaMH, CIIPAaBOYHOM JINTEPATYPOl, TOCTYIHBIMU TEXHUYECKUMHU CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHHIO U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K C€aMOOOpa30OBaHUIO, MPOEKTHOM U
UCCIIEI0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBHIOOPY HAIIPaBICHHOCTH U YPOBHS OOYUEHHUS B TalbHEUIIIEM;

4) hopMuUpOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE€ IEHHOCTU >XH3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKHM Ha 3JI0pPOBbIM 00pa3 >KM3HHM, OCO3HAHUE
MOCTIEICTBUM M HENpusATHE BPEIHBIX HPUBBIUEK (YIMOTPEOJIEHMs AalIKOroJisd, HApKOTUKOB, KypeHHs), HEOOXOJUMOCTH COONIOICHUS ITPaBHI
6€301acHOCTH IPU OOPAIIEHUH C XUMUYECKHMHU BEIIECTBAMU B OBITY U pealbHON KU3HU;
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5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAKTHUECKOMY M3yUYeHHUIO MPO(dEcCcHii U Tpy1a pa3IudHOro poja, YBaKEHHE K TPYIY U pe3ysibTaTaM TPYAOBOU JAESITEIbHOCTH, B
TOM YHCJIE€ Ha OCHOBE NPHUMEHEHHUS MPEIMETHBIX 3HAHUW IO XUMHUHU, OCO3HAHHBIA BBHIOOP HHAMBUIYATBHOM TPACKTOPUU MPOJOJIKEHUS
oOpa3oBaHHs C Y4€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTM K XHMHH, OOIIECTBEHHBIX MHTEPECOB M TNOTPEOHOCTEH, YCHEIIHOM
poeCCUOHATLHOMN IeATEFHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHHUN, TOTOBHOCTh aJallTUPOBATHCS B MPO(GECCHOHATILHON Cpejie;

6) 9KO0JIOrNYECKOT0 BOCTIUTAHHUS:

AKOJIOTMUYECKH Lierecoo0pa3Hoe OTHOILIECHUE K MPUPOJIE KaK UCTOUHUKY JKM3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHHUSA, TOHUMAaHNE [IEHHOCTU
3JI0pOBOr0 U 0e30macHOro odpasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PH3WYECKOMY U ICUXMYECKOMY 3[0POBBIO, OCO3HAHUE
LEHHOCTH COOJIOCHUS MPaBUJI O€30MacHOTO MOBEACHHS MPH paboTe C BEUIECTBAMH, a TAKXKE B CHUTYalHAX, YTPOXKAIOIIUX 370POBBIO U KU3HU
JTIIOJICH;

CIIOCOOHOCTH TMPUMEHSTH 3HAHMS, MOJydyaeMble MPU HM3YyYCHUH XUMHUH, JUIS PEIIeHUs 3ajad, CBSA3aHHBIX C OKPY’KAIoLel MNpupoIHON
CpEeJI0ii, 7ISl TIOBBIIICHUSI YPOBHS dKOJIIOTUYECKON KYNIbTYpPbI, OCO3HAHUSA TTI00ANTBHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U MyTel UX perieHus
mocpeaACTBOM MECTOAOB XHMHUH, ISKOJOIMYCCKOI'0 MbBIINUICHHA, YMCHUSA PYKOBOACTBOBATHCA HM B HOSH&B&TGHBHOﬁ, KOMMYHI/IKaTHBHOI;'I u
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe meranpeaMeTHBIX PE3yJIbTaTOB BBIICISIOT 3HAUMMBbIe i (OPMUPOBAHUS MHUPOBO33PEHUSI OOIIEHAyYHBIE MOHITHUS (3aKOH,
Teopus, MPHUHIIUII, TUIIOTe3a, (aKT, CUCTeMa, MPOLECC, IKCIEPUMEHT U JAPYroe.), KOTOpPble UCHOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4eOHBIX
IpeIMeTax M IO3BOJISIIOT HA OCHOBE 3HAHMM W3 3THUX MpeAMETOB (OpPMUPOBATh IPEACTABICHUE O LEIOCTHOW HAyyHOM KapTUHE MHUpaA, U
YHHUBEpCaJIbHbIE ydeOHbIC AeHCTBHS (IT03HABATEIbHBIC, KOMMYHUKATHBHBIE, PETYISTHBHBIE), KOTOPbIE 00eCIeunBalOT (JOPMHPOBAHNE TOTOBHOCTH
K CaMOCTOSTEJIbHOMY IJIJAHUPOBAHUIO M OCYIIECTBIECHUIO y4eOHOU AEATeNbHOCTH.

Ilo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble 1oruveckue aeiicTBUA:

YMCHUA HUCIIOJIB30BaTh HpI/IéMI)I JIOTUYCCKOTO MBIIIJICHUSA TPHU OCBOCHUU 3HAHUH: PACKPBIBATE CMBICTT XUMHWYCCKUX MIOHATHH (BI:II[CJ'ISITI) nux
XapaKTepHbIe MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JPYTUMU MOHITHIMH), UCIIOJIb30BaTh MOHATUS JUIsI OOBSCHEHHS OTIAENbHBIX (PAKTOB U
SBIICHUH, BBIOMPATh OCHOBAHUS M KPUTEPHUH Ui KIACCU(PUKAIMKA XMMHUYECKUX BEIIECTB M XUMHUYECKHX pPEaKIIHii, yCTaHABIMBATh NMPUYMHHO-
CJICACTBCHHBIC CBA3U MCKIY 00BEKTAMH HU3YUCHUA, CTPOUTH JIOTHUYCCKUC PACCYKIACHHA (I/IHIIYKTI/IBHI)IG, ACAYKTHUBHBIC, T10 aHaJ'IOl"I/II/I), acjaarb
BBIBOABI U 3aKJIFOUYCHU S,

yMEHHE TMPUMEHATh B TMpOLIECCe IMO3HAHMUSA NOHATUS (IIPeIMETHblE W MeTalpeAMETHbIE), CUMBOJHMUYECKHE (3HAKOBBIE) MOJIENH,
UCIONIb3YeMbIe B XHMMHH, NPeoOpa3OBbIBATh HIUPOKO MPUMEHSEMbIe B XHMHHM MOJEIbHBIC NPEJCTABICHUS — XUMHUYECKUN 3HAK (CHMMBOJ
3JIEMEHTa), XUMHUeckas ¢GopMysia M ypaBHEHHE XHMHUYECKOW peakIHMH — IpH pElIeHWH Y4eOHO-TIO3HABATEIbHBIX 3a/ay, ¢ Y4YETOM OTHUX
MOICIBbHBIX Hpe}ICTaBHeHI/Iﬁ BBIABJIATE KW XApaKTCPHU30BATH CYHICCTBCHHBIC IIPU3HAKKW H3Yy4YaCMbIX 00BEKTOB — XHUMHUYECKUX BCIIIECCTB U
XUMHUYECKUX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CJIEICTBEHHbIE CBSI3M M INPOTUBOpPEYMsS B H3yYaeMbIX Hpolieccax H
SIBIICHUSIX.
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ba3oBble uccienoBarebCKue AeiCTBHA:

YMEHHE HCIIOJIb30BAaTh MOCTABIICEHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA IMO3HAHMS, a TakK€ B KaueCTBE OCHOBBI ISl (POPMUPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPAaBUILHOCTH BbICKA3bIBAEMbBIX CYKIICHUH;

MpUOOpEeTEeHNEe ONbITa MO IJIAHUPOBAHUIO, OPraHU3AlMU U IPOBEICHHUIO YUYEHHYECKUX HKCIIEPUMEHTOB, YMEHHE HaOI0JIaTh 3a XOJ0M
mporecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ysbTar, (HOpMyIHpoBaTh 000OLICHHUS W BBIBOABI IO PE3yJIbTaTaM IMPOBEAEHHOTO OIbBITA,
WCCJICTIOBAHMS, COCTABIIATH OTYET O MPOJICIIAHHOMN paboTe.

Pa6ora ¢ nundopmanmeii:

yYMEHHE BBIOMpATh, AaHAIU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALMIO PA3TUYHBIX BUIOB U (OpPM MpeAcTaBICHHS, MOIY4aeMyIO U3
pa3HbIX MCTOYHUKOB (HAy4HO-TIOIYJIIpHAs JINTEpATypa XMMHUYECKOIO COJIEp’KaHus, CIpaBOYHbIE MOcoOus, pecypcsl MHTepHEeTa), KpUTUYECKH
OLIEHUBATh MPOTHBOPEYNBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE TPUMEHATH Pa3InYHbIe METO/bI U 3aIPOCHI IPU TOUCKE U 0TOOpe MHGOPMAIIUU U COOTBETCTBYIOUIUX JAHHBIX, HEOOXOAUMBIX IS
BBITIOJTHEHUST Y4eOHBIX U IO3HABATENbHBIX 3aJa4 OIpeNeJEHHOr0 THIla, MPUOOpPETEHHE OMbITa B OOJACTH HCIOJB30BaHUS HH(POPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPO aKTUBHOTO HCIIOJIB30BAHMS PA3TUYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIILHO BHIOMPATH
ONTUMAJIbHYIO (OpMY TpPEACTaBICHUS WH(GOPMAIMHM U WUTIOCTPHPOBATH PEIIaeMbIe 33Jja4d HECIIOKHBIMU CXEMaMH, AHarpaMMaMH, JAPYTHMH
dhopmamu rpadMKU ¥ ©X KOMOMHAIIMSIMU;

YMEHHME WCIOIb30BaTh W aHAJIM3UPOBaTh B Ipollecce Y4eOHONM U HCCIeNOBATENbCKOW JIEATEIbHOCTH HWH(GOPMALMIO O BIHUSHUU
MIPOMBIIIJIEHHOCTH, CETTLCKOTO X0341CTBA U TPAHCIIOPTA HAa COCTOSTHUE OKPY>KAOIIEel TPUPOIHOM Cpebl.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

YMEHUS 33/1aBaTh BOMPOCH! (B X0/€ AMaNOora u (WIn) TUCKYCCHH) 10 CYIIECTBY OOCYXKIaeMON TeMbI, (OPMYIHPOBATH CBOU MPEITIOKECHUS
OTHOCUTEJILHO BBIMOJHEHUS MPEIJIOKEHHOM 3a0a4u;

YMEHUS MPEACTABIATH MOJYYEHHBIE PE3YJIbTATHl T0O3HABATENILHOMN JESITENIBHOCTA B YCTHBIX M MUCHbMEHHBIX TEKCTaX; J€laTh MPE3EHTAIUI0
PEe3yIbTATOB BBIMOJHEHUS XUMHUYECKOTO IKCIepUMEHTa (JIabopaTOpHOTO OIbITa, JTAOOPAaTOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOWMCTB BEIIECTB,
y4eOHOTO MPOEKTA);

YMEHHUS Y4eOHOIro COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABAaTEIbHON U MCCIEI0BATEIbCKON IEATEILHOCTH NP PELICHUN
BO3HHUKAIOIIKUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIVIACOBAHUS MO3UIMH (00CYXIeHHsI, OOMEH MHEHUSIMH, «MO3TOBBIE ILITYPMbI»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUH, ONpe/ieTIeHNEe KPUTEPHUEB 110 OLIEHKE KauecTBa BBIIOJIHEHHOM paboThl U ApyTue).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHUE CaMOCTOSITENIbHO ONpEACATh LN JAEATENbHOCTH, IUIAHHUPOBATh, OCYIIECTBIISATh, KOHTPOJIMPOBATH M NPU HEOOXOAUMOCTH
KOPPEKTHpPOBAaTh CBOIO JIEATENBbHOCTh, BBIOMpaTh Hambosee 3(p(GEeKTUBHBIE CIOCOObI pelleHHs Y4YeOHBIX U I03HABAaTEIbHBIX 3374,
CaMOCTOSITENILHO COCTaBIISATh WJIM KOPPEKTUPOBATH MPEAJIOKEHHBIM alropuT™M AEHCTBUI MPHU BHIMOJHEHUH 33JaHUI ¢ YUETOM MOTYYEHUS] HOBBIX
3HaHUUA 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAaX U PEaKIUSIX, OLEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBIECHHOW IIeNM, YMEHHE
HCII0JIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, TPE/JIaraéMble B YCJIOBUU 33JIaHUMN.

HNPEIMETHBIE PE3YJIbTATHI
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B cocraBe mpenMeTHBIX pPe3ylbTATOB IO OCBOEHHUIO O0S3aTEIBHOTO COAEP)KAaHUS, YCTAaHOBIEHHOTO IaHHOM (enepaibHON paboueit
MPOrpaMMOii, BBIIEISIOT: OCBOCHHBIE OOYYArOIIMMUCS Hay4yHbIE 3HAHHs, YMEHHUS M CIIOCOOBI JEHCTBHIA, cneuupuyeckue I MpeaMETHOU
obnacTi «XuMHsI», BUABI JESITEIbHOCTH 110 MOJIYYEHUIO HOBOI'O 3HAHHUSA, €r0 MHTEPIpEeTalny, IpeoOpa3oBaHUI0 U IPUMEHEHUIO B pa3IMYHbIX
y4eOHBIX U HOBBIX CUTYaLlUsX.

K xonmy oOyuenus B 8 kijacce mpeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTH y OOYYAIOLIUXCS

YMCHMM:

PacKpbIBaTh CMbICII OCHOBHBIX XMMHUYECKHUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUI 2JIEMEHT, IPOCTOE BEIECTBO, CII0)KHOE BELIECTBO,
cMech (OJHOpPOJHAs U HEOJHOPOIHAsI), BAJICHTHOCTh, OTHOCUTENbHAS aTOMHAsl U MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas J10JI1 XMMHUYECKOIO 3JIEMEHTa B COEAMHEHUH, MOJIAPHBIM 00BEM, OKCUA, KHUCIOTa, OCHOBAaHME, COJlb,
JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKas peakius, KIacCUpUKALMs pPeakLui: peaklUHd COEIUHEHUS, PEeaKIUU
pa3oKEHUs, PeaKUy 3aMEIICHUs, PEaKIM OOMEHa, 9K30- M DHJOTEPMUYECKHE PEaKIUH, TEIIOBOW APQPEKT peakuuu, sapo aToMma,
AJIEKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, paglyC aTOMa, XUMUYECKasl CBSI3b, MOJISIPHAS U HENOJISIpHAsi KOBAJIEHTHAs CBSA3b, MOHHAs
CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCCOBas J10JIs BEIIECTBA (IIPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATUH M NPUMEHSATh ATH MOHSATUS IpPU ONMCAHMM BELIECTB U MX
MpEeBpaIlCHU;

HCII0JIb30BAaTh XMMHUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBJIEHMs (POPMYJI BEIIECTB U yPAaBHEHUI XUMUYECKUX PEaKUi;

OIIpE/EIIATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTEIIEHb OKHUCIEHHS AJIEMEHTOB B OMHApHBIX COCIUHEHUSX,
IIPUHAJICKHOCTh BEIIECTB K ONpPEleEHHOMY KJIACcCy COEIUHEHUH 1o (opMysiaM, BUJ XUMHUECKOW CBSA3M (KOBaJICHTHAs M MOHHas) B
HEOPraHUYECKUX COCIUHEHMSIX;

packpsiBaTh cMbIci [lepuonndeckoro 3akona J[. . MenaeneeBa: 1eMOHCTPUPOBATh NOHUMAHUE NIEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHMUYECKHUX JIEMEHTOB OT MX IOJIOKeHUs B [lepmonnyeckoil cucreMe, 3aKOHOB COXPAHEHHsI MACChI BEIECTB, TOCTOSHCTBA COCTAaBa,
aTOMHO--MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOraipo;

OIUCBIBATh M XapaKTepHu30BaTh TaOnu4Hy0 Gopmy Ilepuonnyeckoil cucteMbl XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAas
noarpynna (A-rpynna)» u «obounas noarpynna (b-rpynma)», manble U OoJjblIMEe NEPUOABI, COOTHOCUTH O0O3HAuU€HUs, KOTOpHIE
uMmerorcs B Tabmuue «llepuoanueckas cucrema xumuyeckux aneMmeHToB JI. M. MenneneeBa» c YHCIOBBIMHU XapaKTE€pPUCTUKaMU
CTPOEHHUSI aTOMOB XMMMYECKHX 3JEMEHTOB (COCTaB M 3apsj] A1pa, oOliee YMCIIO JIEKTPOHOB U paclpelesieHue UX MO 3JIEKTPOHHBIM
CIIOSIM);

KJ1acCcu(UIUPOBATh XMMUYECKHE AJIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUECKUE peakiiH (10 YHUCIY M COCTAaBY YYaCTBYIOIIUX B
peaKIiu BEIIECTB, M0 TEIIIOBOMY dhdeKTy);

XapaKkTepu3oBaTh (ONMUCHIBATh) OOIIME XUMHMYECKHE CBOMCTBAa BEIIECTB PA3IMYHBIX KJIAcCOB, MOJATBEPXAas OMHMCAHUE IMpHUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;
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IPOTHO3MPOBATh CBOMCTBAa BEHIECTB B 3aBHCHMOCTH OT HMX KAadeCTBEHHOTO COCTAaBa, BO3MOKHOCTH NPOTEKAHHS XHMHUYECKHX
MPEBPAIICHUH B PA3INYHBIX YCIOBUSX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJICKY/SIPHYIO W MOJSIDHYIO MacChl BEHIECTB, MAacCOBYIO JIOJNIO0 XMMHYECKOTO 3JIEMEHTa 10 (GopmyIe
COEIMHEHUS], MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOJUTH PACUETHI [0 YPABHEHHIO XUMUYECKON PEaKIny;

INPUMEHSATh OCHOBHBIC OIEPALUN MBICIUTEIBHOW NEATEIbHOCTH — aHalM3 W CHUHTE3, CpaBHEHHE, OOOOIICHME, CHCTEeMaTH3aluIo,
KJacCU(UKALMIO, BBISBJICHUE NPUYUHHO--CIEJACTBEHHBIX CBSA3€H — Ui HM3YyYCHHS CBOWMCTB BEIIECTB M XHMHUYECKHX pEaKIHi,
€CTECTBEHHO-HAyUHBIE METO/IbI IO3HAHMS — HAOIIIOICHUE, H3MEPEHHE, MOJCTUPOBAHNE, SKCIIEPUMEHT (PEaTbHbII U MBICICHHBIN);
ClIeZIOBaTh MpPaBUJIAM TOJH30BAHUS XUMHUYECKOW TOCYIOH M J1abOpaTOpHBIM 000pyIOBaHHMEM, a TaKXKe MpaBUIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMH IO BBITOJHEHHIO JJA0OPATOPHBIX XMMUYECKHX OIMBITOB IO IMOJYYEHHIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOJAA M KHUCIOPOJa), NPUTOTOBICHHIO PAaCTBOPOB C ONpEAEIEHHOW MAacCOBOW J0JIeH pacTBOPEHHOTO
BEILECTBA, IJIAHUPOBATh M MPOBOAMTh XMMHUYECKUE SKCIEPHUMEHTHI 10 PACHO3HABAHMIO PACTBOPOB MIETIOYEH M KUCIOT C MOMOIIBIO
WHIUKATOPOB (JIAKMYC, (heHONPTATICHH, METUIIOPAHXK U APYTHE).

K xonmy oOyuenus B 9 kjacce mpeIMETHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPakaTh CPOPMHUPOBAHHOCTH y OOYUAIOLTUXCSI

YMEHHUI:

PacCKpBIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IMOHATUNA: XUMHYECKUHI IEMEHT, aTOM, MOJIEKYJIA, HOH, KATUOH, AaHUOH, ITPOCTOE BEILECTBO,
CJI0KHOE BEIIECTBO, BAJIECHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKMCIEHUS, XMMUYECKasl PEaKILMsl, XUMUYECKas CBA3b, TEILIOBOU
3G deKT peakuuu, MOJb, MOJSPHBIA O0BEM, PacTBOpP, IJIEKTPOIMTHI, HEIIEKTPOJIUTHI, JIEKTPOJIUTUYECKAsT AUCCOLMALMS, PEeaKIUu
HMOHHOI0 oOMeHa, KaTalau3aTop, XMMHYECKOe paBHOBECHE, OOpaTUMble U HEOOpAaTHUMbIE PEAKIIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peaxkuuu, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAaHOBIIEHUE, aJNIOTPONHS, aM(pOTEPHOCTh, XMMHUECKas CBsI3b (KOBaJECHTHAs,
MOHHAs, MeTalNINuecKas), KpUCTaJuInyecKas peméTka, KOppo3ush METaJUIOB, CIUIaBbl, CKOPOCTh XHMHYECKOH peakiuH, MpeaeiabHO
nonyctumast koHueHntpauus [1/IK Bemecrsa;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMMHMYECKUX IOHATUM W IPUMEHATH OTU IIOHATHUA INPHU OINHUCAHUM BEUIECTB U HUX
[IPEBPAILCHHUI;

UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJIEHUS! (JOPMYJI BEIIECTB M YPAaBHEHUH XMMUYECKUX PEaKLUi;

ONPEIENATh BAJIEHTHOCTb U CTENEHb OKHUCICHUS XUMHUYECKUX JJIEMEHTOB B COCAMHEHUAX DPAa3IM4YHOIO COCTaBa, NPHUHAIIIEKHOCTD
BEIIECTB K ONpENeNEHHOMY KJIAacCy COeIUHEHHMH mo (opMmyiaMm, BHJ XUMHUYECKOW CBA3M (KOBaJCHTHas, MOHHAs, MeTaJulM4yecKas) B
HEOPraHWYECKUX COEJIMHEHHUAX, 3apsj] HMOHA MO XMMHUYECKON (opmyne, XapakTep Cpelbl B BOJHBIX pacTBOpaX HEOPraHUYECKUX
COEIMHEHUH, THIT KPUCTAUIMYECKON PEMETKH KOHKPETHOTO BEIIIECTBA;

packpbiBaTh cMbica [lepnoanueckoro 3akoHa JI. 1. MenneneeBa u 1eMOHCTPUPOBATh €r0 MIOHUMAHME: ONKCHIBATh U XapaKT€pU30BaTh
tabnnynyo Qopmy Ileproguueckoil cUCTEMbl XMMHMUYECKHX 3JIEMEHTOB: pa3iuyarh MOHITHUS «TJaBHas moiarpynmna (A-rpymnma)» u
«obounas noarpynna (b-rpynmna)», Manble U OONbLINE MMEPUOABI, COOTHOCUTH 0003HAUEHHs, KOTOPbIE MUMEIOTCS B MEPHOAMYECKON
TabIUIe, C YMCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, o0I1ee YUCII0 AIEKTPOHOB
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U pacrpeieNieHue UX MO0 SJIEKTPOHHBIM CIIOSIM), OOBSICHATE OOIIEe 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COSAMHEHUN
B MpEJIeNIax MajbIX MEPUOJIOB U TJIABHBIX MOATPYIII ¢ YUETOM CTPOCHHUS UX aTOMOB;

KJIACCU(UIIUPOBATH XUMHUUYECKUE IJIEMEHTBI, HEOPTraHMUECKUE BEIICCTBA, XUMHUYECKHE PEaKIuu (TI0 YHCITy U COCTAaBY yYacCTBYIOIIMX B
pEaKIuy BEMIECTB, MO TEIIOBOMY 3 (EKTyY, MO0 U3MEHEHHUIO CTENCHEH OKUCIICHHSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME ¥ CHENH(PUUISCKHE XUMHUYECKHE CBOWCTBA MPOCTBIX W CIIOXKHBIX BEIIECTB, MOATBEPIKIast
OMHUCaHue MPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIIUA;

COCTaBJIATb YPABHEHUS AJIEKTPOIUTUUYECKON IUCCOLMAIMU KHUCIIOT, WIEJIIOYEN U COJICH, NTOJHBIE U COKPAIUEHHBIE YPABHECHUS PEAKLIUI
HOHHOTO OOMEHa, ypaBHEHHS PEaKIMH, MOATBEP)KIAIOIINX CYIICCTBOBAHUE TEHETUYECKOW CBS3M MEXKIY BEIIECTBAMH DPAa3TMYHBIX
KJIaCCOB;

PacCKphIBaTh CYIIHOCTh OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI TTOCPECTBOM COCTABJICHHS 3JIEKTPOHHOTO OajaHca 3THX PEaKInid;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBHCHMOCTH OT HMX CTPOCHHS, BO3MOXHOCTH MPOTEKAHUS XUMUUYECKHX IPEBpAIICHUI B
Pa3IMYHBIX YCIIOBHUSIX;

BBIYUCIISITH OTHOCUTEIIBHYI0O MOJICKYJISAPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO XMMHYECKOTO 3JeMEHTa 1o (opmyre
COEJIMHEHMS], MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN peaKkuu;

coOMIoAaTh MpaBuUiia MOJIb30BAHUS XHMHUYECKOW TOCYAOH U JabopaTOpHBIM O0OpYyJOBaHHEM, a TakKXKe MpaBHiia OOpalieHHs C
BELIECTBAMH B COOTBETCTBHHM C MHCTPYKIMSMH I10 BBIIOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUAKA U YTIIEKUCIIOTO ra3a);

MIPOBOANTH PEAKLMH, TOATBEPKIAIOIINE KAaUeCTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB: PACHIO3HABATH OIMBITHBIM MYTEM XJIOPUI -, OpOMHUI-
, uomuia-, kapOonart-, ¢ocdar-, cuiIuKaT-, CcyibdaT-, THAPOKCHI-UOHBI, KATHOHBI AMMOHHS M HOHBI M3yYEHHBIX METAaJIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB;

MPUMEHATh OCHOBHBIE OIEpAIlMi MBICIUTEIBFHON NESITeIbHOCTH — aHaJIM3 W CHHTE3, CpaBHEHHE, O00O0OIeHHe, CHUCTeMaTHU3aIuio,
BBISIBIICHUE MPUUYMHHO-CIE/ICTBEHHBIX CBSI3€d — MJIi M3YYEHHs] CBOMCTB BEIIECTB M XHMHMUYECKHX PEAKIUN, €CTECTBEHHO-HAYUYHBIE
METO/IbI IO3HAHUS — HAONII0IeHNE, U3MEPEHNE, MOJICIUPOBAHHE, YKCIIEPUMEHT (pealbHBI U MBICTICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosunyecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIe (LN (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMHs — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [IOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c

YyeaoBeKa

12 BerectBa 1 xXuuMmudeckue 15 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 bubmmoteka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 bubmuoreka [{OK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu
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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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dJ1eMeHTOoB []. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa LIOK
' TPYTHEL 6P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 noimorexa L

I(peMHI/Iﬁ 1 UX COCIUMHCHU A

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

Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obume cBoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC

KomnunuecTtBo yacoB

Kanennapusie cpoku

IIpumeyanue

No | 3yuaemslii pa3zen, Tema ypoka
n/n [Tnanupyemblie dakTuueckue
CPOKH CPOKH

[Tpenmer xumuun. Poiib XUMUY B KU3HU YeTIOBEKa. XUMHUS 5.09.2023

1 B cucreMe Hayk.Tena u BemectBa. dusnueckue cBoiictea | 1
BEIICCTB. ATperaTHOE COCTOSIHUE BEIECTR.

2 [TousaTHE 0 METOAAX O3HAHUSA B XUMUM. 1 07.09.
[TpakTuueckas pabota Ne 1 «IIpaBuna paGoTsl B 12.009.

3 nabopaTopuu ¥ MPUEMBI 0OpaIeHHs C JJa0OPaTOPHBIM 1
000pyIOBaHUEMY

4 Uncteie BemecTBa U cmecu. CriocoOsI paznenenus cmeceit | 1 14.09.

5 [Tpaktuyeckas pabora Ne 2 «Pa3nenenue cmeceit (Ha 1 19.09.
pUMepe OYNCTKU TTOBAPCHHOW COJIN )»

6 ATOMBI U MOJIEKYJIBI 1 21.09.

7 XUMHUUYECKHE dIIEMEHTEHL. 1 26.09.
3Haku (CUMBOJIBI) XUMHUYECKUX DJICMEHTOB

8 [IpocThie U CIIOXKHBIE BEIIECTBA 1 28.09.

9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 03.10.

10 3aKO0H MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUYSCKas 1 05.10.
dbopmyia. BaIeHTHOCTh ATOMOB XUMHUYECKHX DJIEMEHTOB

11 OTtHocuTenbHaA aToMHas Macca. OTHOCHTEIbHAS 1 10.10.
MOJICKYJISIpHAsT Macca

12 MaccoBas 1o XUMHYECKOTO DJIEMEHTA B COEANHEHUN 1 12.10.

13 KonugectBo BemectBa. Moabs. MosnsipHas Macca 1 17.10.

14 duznyeckre U XUMHUYECKHE SIBJICHUA. XUMHYECKast 1 19.10.
peaxIus
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15 [Tpu3HaKy ¥ yCIOBUS MPOTEKAHUS XUMUYCCKUX PEaKITui 1 24.10.

16 3aKOH COXpaHEHUsI MAaCChl BEIIECTB. XUMUUYECKHE 1 26.10.
ypaBHEHUS

17 BreraucneHus KoJIum4uecTBa, MacChl ?GH_IGCTBa o 1 07.11.
YpaBHEHUSAM XMMHYECKHUX peaKIMii

18 Krnaccudukanus XuMAYECKUX peakiuii (COeTMHCHHSI, 1 09.11.
pasoKeHMs, 3aMeleHUsI, 0OMEHA)

19 M. B. JIOMOHOCOB — y4€HBIN-3HUMKIIONEINUCT. 1 14.11.
O060011eH1e U crcTeMaTu3allns 3HaHu|

20 KonTponbhas padota Nel no teme «Bemectsa u 1 16.11.
XUMHYECKHE PEaKIUN)

21 Bo3nyx — cmecsk razos. Cocras Bo3ayxa. Kucinopox — 1 21.11.
AJIEMEHT U MpocToe BemecTBo. O30H

29 ®dusnyeckue 1 XUMHYECKUE CBOMCTBA KHCIIOPOa 1 23.11.
(peaknuu okucieHus, ropenne). [lonstue 00 okcumax

23 CrniocoOblI MoTy4eHus KUCI0po/ia B 1a00paTOpuu 1 1 28.11.
IPOMBINICHHOCTH. [I[puMEHEeHHE KHCIIOpo/1a
TennoBoi 3 PEeKT XMMUIECKOHN peaKIuu, TIOHITHE O 30.11.

24 TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- U 1
DHIOTEPMUYECKUX PEAKITUIX

o5 TonnuBo (He(Th, yroiab U MeTaH). 3arpsi3HeHNE BO3/1yXa, 1 05.12.
Croco0bl ero MpeoTBpaIIeHUs

2% [TpakTrueckas pabota Ne 3 o reme «llonydyenue u 1 07.12.
coOupaHHe KHCIOPO/Ia, U3YUYEeHHE er0 CBOMCTBY

97 Bonopon — anement u npoctoe BemectBo. Haxoxaenue 1 12.12.
B IIpHUpOJIe

28 ®u3nuecKue 1 XUMHYECKHE CBOMCTBA BOJIOPO/IaA. 1 14.12.
IIpumenenne Bogopoaa

29 [loHsiTHE O KUCIOTAX U COJSAX 1 19.12.

30 CriocoO0BbI MOTy9eHUs BOAOPOJIa B JIAOOpATOPUH 1 21.12.

31 [Tpaktuyeckas padora Ne 4 o teme «Ilonyuenue u 1 26.12.
coOMpaHue BOJOPO/Ia, H3YYCHHE €r0 CBOMCTBY»

32 ModnsipHblii 00bEM ra3oB. 3ak0oH ABOTaapo 1 28.12.
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33 Brrunciaenus o6néMa, KOJIMYECTBA BEIIECTBA r'a3a 10 €ro 1 09.01.2024
M3BECTHOMY KOJIMYECTBY BEUIECTBA MIIM O0BEMY
34 Brruncienns 00EMOB Ta30B 10 YPaBHEHUIO PEaKI[UU Ha 1 11.01.
OCHOBE 3aKOHA OObEMHBIX OTHOIICHUH ra3oB
35 Dusnyeckre 1 XUMUUYECKHUE CBOIICTBA BOIBI 1 16.01.
36 CocraB ocHoBanui. [ToHsiTHE 00 MHAMKATOPAX 1 18.01.
37 Bona xak pactBoputens. HachlieHHbIC 1 HEHACHIIICHHBIC 1 23.01.
pacTBOpbl. MaccoBast 107151 BELIIECTBA B pacTBOPE
[Tpaktrueckas padora Ne 5 o teme «lIpurorornenue 25.01.
38 PacTBOPOB C OMPEISIIEHHON MacCOBOM JI0JIeH 1
pPacTBOPEHHOTO BEIIECCTBAY
39 Kontpoinbnas padora Ne2 o reme «Kucmopoz. Bogopoa. 1 30.01.
Boma»
40 Oxkcuppl: cocTaB, KiaccuuKaiys, HOMEHKIIaTypa 1 01.02.
a1 [TosryueHue 1 XUMUYECKHE CBOMCTBA KUCIOTHBIX, 1 06.02.
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB
42 OcHOBaHUsI: COCTaB, KJIacCCU(PUKAIIKSI, HOMEHKJIATypa 1 08.02.
43 [Toyuenue u XuMu4ecke CBOMCTBAa OCHOBAaHUM 1 13.02.
44 Kucnotsr: cocras, kiiaccudukaiysi, HOMEHKJIATypa 1 15.02.
45 ITosrydueHne 1 XUMHUYECKHE CBOMCTBA KUCIIOT 1 20.02.
16 Comn (CpeI[HI/Ie)ZVHOMeHKJIaTypa, CHOCOOBI MOJTYyYEeHHUS, 1 22.02.
XMMHYECKHE CBOWCTBA
[Tpaktuyeckas padora Ne 6. Peenue 27.02.
47 AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «OCHOBHBIE KJIaCChI 1
HEOPTaHMYECKUX COCIMHEHUI
48 FeHeTI/IIIeCIiaSI CBSI3b MEXK/Y KJIJacCaMH HEOPTraHUYECKHX 1 29.02.
COEJIMHEHUMN
49 O0001eHne 1 cucTEMaTU3aINS 3HAHUI 1 05.03.
50 Konrponbnas padora Ne3 HouT"eMe "OCHOBHBIE KJIaCCBI 1 07.03.
HEOPraHMYECKUX COCTUHEHUH
51 [TepBblie MOMBITKH KJIACCU(PUKALIUU XUMHUUECKUX 1 12.03.
aeMeHTOB. [IoHsATHE 0 TpyMIax CXOJHBIX DIIEMEHTOB
52 ITepuoanueckuii 3akoH u Ilepuoanueckas cuctema 1 14.03.
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xumuueckux daemenToB . . Menaeneena
53 [lepuopl, rpynmnsl, NOATPYIIIbI 1 19.03.
54 Ctpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tombl 1 21.03.
55 CtpoeHue AIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 1 02.04.
ITepuoauueckoii cucremsl [{. 1. Menneneena
XapakTepHuCcTUKa XUMUYECKOI0 3JIEMEHTA 110 €r0 04.04.
56 nosioxeHuto B [lepuoguueckoit cucreme /1. U. 1
Meneneena
3navenue [leproanveckoro 3aKoHa JjIs pa3BUTHS HAYKH 09.04.
o7 u npaktuku. /. 1. MenneneeB — y4€Hblil, menaror u 1
rpaKJaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX 1 11.04.
DJICMEHTOB
59 Honnast xummueckast CBsi3b 1 16.04.
60 KoBanenTHast nonsipHasi XMMHUYECKasi CBS3b 1 18.04.
61 KoBasieHTHast HEMOJsIpHAs XMMHUYECKas CBS3b 1 23.04.
62 CreneHb OKUCICHUS 1 25.04.
63 OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1 30.04.
64 OKHUCIUTENN U BOCCTAHOBUTEIHN 1 07.05.
65 [IpomexyTouHas aTTecTanus 1 14.05.
(B popme KOHTPOIBHOI paboThI)
66 PesepBHeIit ypok. O000IICHHE U cUCTeMaTH3aIvsl 3HaHui | 1 16.05.
67 PesepBHbIii ypok. O6001eHre U crucTeMaTu3anus 3Hanui | 1 21.05.
PesepBHblil ypok. O60011eHHE U cucTeMaTu3anus 3HaHui | 1 23.05.

9 KIIACC




KomngecTtBo yacos

Kanennapusie cpoku

[Ipumevanue

Ne | 3yuaemslii pa3zaen, Tema ypoka
/11 [Inanupyemble PakTHuecKue
CPOKH CPOKH

1 [Tepunonnueckwuii 3akoH. [lepronnueckas cucrema 1 02.09.2023.
xumuueckux anementoB J[. . Meneneera

5 3aKOHOMEPHOCTH B H3MCHEHNH CBOMCTB XUMHUYECKUX 1 06.09.
AJIEMEHTOB MEPBHIX TPEX MEPUOIOB

3 Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX 1 09.09.
BEIICCTB

4 BI/II{?I XUMHUYECKON CBSI3H U THITHI KPUCTAIUTHUSCKUX 1 13.09.
peméToK

5 KonTponasnas padora Nel no teme «IloBropenue u 1 16.09.
yrayOieHne 3HaHui OCHOBHBIX Pa3/ieNioB Kypca 8 Kiacca»

6 Knaccudukanus XuMu4eckrux peakiuii Mo pa3InaHbIM 1 20.09.
pU3HaAKaM

7 [TonsaTue o ckopocTn xuMHYeckoi peakiuu. [lorsarue o 1 23.09.
TOMOTEHHBIX U T€TePOTeHHBIX PEaKIUIX
[TonsiTne o xuMuyeckom paBHOBecHH. DaKTOPHI, 27.09.

8 BIIUSIOIINE HA CKOPOCTh XUMHUYECKOM PEaKIuu U 1
TMIOJIO’KEHNE XUMHYECKOTO PAaBHOBECHSI

9 OKHMCINTENbHO-BOCCTAHOBUTENbHBIE PEAKIINH 1 30.09.

10 Teopus anexkTpouTHUECKON qucconanuu. CUiabHbIE U 1 04.10.
CJ1a0bl€ AIEKTPOJIUTHI

11 HoHHbIE ypaBHEHMsI peaKLIui 1 07.10.

12 XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE 1 11.10.
MPEJICTaBICHNUI 00 AIEKTPOIUTUIESCKON TUCCOITUAITIT

13 XHUMHUYECKUE CBoﬁchBa coJiell B CBETe MpecTaBlIeHU 00 1 14.10.
AIIEKTPOJIUTUYECKON TUCCOITUAITUT

14 [TonsiTue o ruaponuse cosent 1 18.10.

15 O06o0011eHre U cHcTeMaTu3alus 3HaHU! 1 21.10.

16 [TpakTnueckas pabota Ne 1. «Pemenue 1 25.10.
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OKCIICPUMCHTAJIBHBIX 3ada4)»

17 Konrponbnas padora Ne2 mo teme «JIeKTpOIUTHIECKast 08.11.
Jaucconanysi. XMMHYECKHE PEaklui B PACTBOPAX»

18 061{1351 XapaKTEePUCTUKA FAJION€HOB. XUMUYECKUE 11.11.
CBOMCTBa Ha MPUMEPE XJI0pa

19 XJI(lpOBOI[OpOII. ConsHas KUCJIOTa, XUMHYECKHE 15.11.
CBOMCTBA, ITOJy4eHUE, IPUMEHCHNE

20 HpaKTH:IeCKa;I pabota Ne 2 o Teme u«l’[onyquHe 18.11.
COJISIHOW KUCIIOTHI, H3YYCHHE €€ CBOHCTBY»

21 Brranciienus mo ypaBHEHUSIM XUMHUECKUX PEAKINHN, €CITH 22.11.
OJIH M3 PEareHTOB JaH B N30BITKE

22 O6mmas xapaktepuctuka 31eMeHToB VIA-rpymimsl 25.11.

23 AnnorponHbie Moaudukanuu cepsl. Haxoxenue cepbl u 29.11.
e€ coeIMHEHNH B MpUpOe. XUMHUYECKHE CBOICTBA CEpPHI

24 CepPBozlopon, cTpoeHHE, (PU3NICCKHE U XUMHUCCKUC 02.12.
CBOMCTBa

o5 OKcubl cepsbl. Cpraﬂ KHCIIOTa, PU3HUYECKUE U 06.12.
XMMHYECKHE CBOMCTBA, TPUMEHEHHUE
XUMHYECKUE PEeaKInH, JIeKaIue B OCHOBE 09.12.

26 HIPOMBIIIJIEHHOTO CII0C00a MOTYYEeHUs] CEPHOU KUCIIOTHI.
XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH Cpe/Ibl
COEJIMHEHUSIMU CEPbI

27 Brruncnenue MmaccoBoil 1011 BBIXOa MPOAYKTA PEAKITUU 13.12.
OO11ast xapakTepucTHKa 31eMeHTOB VA-rpynmnsl. A30T, 16.12.

28 pacrpocTpaHeHHe B IpUpoje, GU3NIeCKre U XUMHYECKHE
CBOMCTBA

29 AMMHUak, ero pu3nuecKrue 1 XMMHUYECKUE CBOWCTBA, 20.12.
TIOJTy9YCHUE W TPHUMEHEHHE

30 [TpakTtuyeckas padora Ne 3 1o Teme «Ilonyuenne 23.12.
aMMHaKa, N3y4eHHEe €r0 CBOMCTB»

31 AzovTHaﬂ KUCIIOTa, €€ pru3nyeckre u XUMHUIECKue 27.12.
CBOWCTBA

32 Mcnosp30BaHnEe HUTPATOB U COJIEH aMMOHHS B KAUECTBE 10.01.2024.
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MHUHEpAJIbHBIX Y100peHUH. XMMUUYECKOe 3arpsi3HEeHHE
OKPY’KaIOILEH Cpeibl COEAUHEHUSIMHU a30Ta

33 ®dochop. Oxcua pochopa (V) u pochopnas kuciora, 13.01.
du3nUecKre U XMMUYECKHE CBOWCTBA, MOJTyYCHHE
34 Hcnonb3oBanue pocdaTtoB B Ka4ecTBE MUHEPATBHBIX 17.01.
ynoOpeHuil. 3arpsisHeHre NpUpOAHOI cpebl hocharamu
35 Yrnepon, paclpoCTpaHeHNe B IPUPOE, (dbuznveckue u 20.01.
XHUMHUYECKHE CBOWCTBA
Okcuapl yriaepojaa, ux Gu3ndecKkue U XUMUIECKUE 24.01.
36 CBOMCTBA. DKOJIOTHUECKUE MPOOIIEMBI, CBSI3aHHBIE C
okcuziom yriepoaa (1V)
37 YronpHas KUCIIOTA U €€ COJH 27.01.
[IpakTudeckas padora Ne 4 mo Teme "lIlomyuenue 31.01.
38 yriaekucioro rasa. KauectBennas peakiius Ha kKapOoHaT-
noH"
39 [TepBoHavabHBIC TOHATHS 00 OPraHUYECKHUX BEIECTBAX 03.02.
KaK 0 COCTMHEHHAX YTIepoJia
40 KpemHuwii u ero coequHeHus 07.02.
[IpakTuueckas padbora Ne 5. Pemenue 10.02.
41 HKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe «BaxHeimue
HEMETAJTBl U UX COSTMHEHHS
42 Konrtponsnas padora Ne3 o teme «Bakneiimue 14.02.
HEMETAJTBl U UX COSTMHEHHS
OO11ast XapakTepUCTHUKA XUMHUECKUX JIEMEHTOB — 17.02.
43 MeTayuioB. MeTayuimdeckas CBS3b U MEeTaTHIecKast
KpHUCTaluIn4ecKas peméerka. Pusnyeckue CBOKUCTBa
METAJUIOB
44 XuMuyeckue CBS)IZCTB& METaJJIOB. DJIEKTPOXUMUYECKHUI 21.02.
psIT HANPSHKEHUH METaIJIOB
OO6mue cnocoOb! moTydeHus MeTauioB. CIUTaBBbI. 24.02.
45 Brrurcnenus o ypaBHEHUSIM XUMHUECKUX PEAKIUN, €Cln
OJIMH W3 PEareHTOB COACPIKUT MPUMECH
46 [ToHsiTHE O KOPPO3UHU METATIIOB 28.02.

28




47 IlenoynbpIe MeTaILIbI 1 02.03.
48 OKCHUIBI ¥ THIPOKCUIBI HATPUS U KaJTUsI 1 06.03.
49 IllenoyHO3eMeIbHBIC METAIUIBI — KAJTbIMH U MarHuu 1 09.03.
50 Baxueilne coeiuHeHNs KaJIbIUs 1 13.03.
51 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 16.03.
52 JKéctkocTh BOBI M cIOCOOBI €€ YCTpaHeHHUs 1 20.03.
53 [TpakTuyeckas padora Ne 6 mo teme "YKEcTKOCTb BOJIBI U 1 03.04.
METO/IbI €€ yCTpaHEHUs"
54 AnroMuHUN 1 06.04.
55 AMdoTepHbIE CBOMCTBA OKCHJIA U THIPOKCHUIA 1 10.04.
56 Keneszo 1 13.04.
57 Oxcuipl, ruapokcu sl u conu sxenesa (1) u xenesa (111) 1 17.04.
58 O06001IeHNEe U CHCTeMAaTU3alns 3HAHUN 1 20.04.
[Tpaktuyeckas padora Ne 7. Pemenue 24.04.
59 SKCTIIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BaxHeimme 1
METAJIIBI U MX COCITMHEHUS
Brruncnenus mo ypaBHEHUSIM XUMAYECKUX PEAKIUH, €CITU 27.04.
60 OJIMH U3 PEareHTOB J]aH B H30BITKE WJIH COICPIKHUT 1
npuMecy. Berunciaenust MaccoBO JOJU BBIXO/1a
MIPOYKTA PEAKITUU
61 O060011eHre U crcTeMaTu3alus 3HaHu| 1 04.05.
62 [TpomerxyTouHas aTTecTanus 1 08.05.
(B popme KOHTPOJIbHOI pabOTHI)
BemectBa u MmaTepuansl B TOBCETHEBHOM KU3HU 11.05.
63 YenoBeKa .
64 XVMHYECKOE 3arpsI3HEHUE OKPYIKAOLIEH Cpelibl 1 15.05.
65 Posib X¥MuM B perieHHH SKOJIOTHUECKUX MPobiIeM 1 18.05.
PesepBHbIil ypok. O000IICHNE B CHCTEMAaTH3AINS 22.05.
66 3HaAHUU 1
PesepBHbIil ypok. O000IIEHHE B CHCTEMAaTH3AINS 25.05.
67 3HAHUM 1
68 PesepBHeIil ypok. O000IIEHNE U CHCTeMAaTHU3aIIHS 1 29.05.
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| 3HAHUHI
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YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus,8 kinacc,Pymsuruc I'.E., ®eapaman @.I'., M.:[IpocBemienue

Xumus,9 kinacc,Pymsuruc I'.E., ®enpaman @.I°., M.:[IpocBemienue

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

N.A llltpek «Pa3HOypoBHEBBIE 3aJaHUs» XUMUs, 8KIIACC

A.A.Kapepuna, P.I".lIBanoBa «Cuctema 3aganuii 8-9 kimaccbi»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Tpenaxép «O6mako 3Haumi» Xumus 8 ki1acc OO0 «DPuszukoH 1a6»

Tpenaxép «O06maxo 3Hauui» Xumus 9 kiacc OO0 «DPuzukoH 1a6»
«lomarHee 3ananue. OCHOBHOeE o01iee oOpa3oBaHue. XuMus» 8-9 kimacchel

bu6mmoreka [IOK
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