MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MuHHCTEpPCTBO 00Pa30BAHUSA M HAYKH AJITAHCKOI0 Kpas

KomureT no o0paszosanuio ropoaga bapuay.ia

MBOY "COLLI Ne59"

PACCMOTPEHO COI''TACOBAHO VYTBEPXJIEHO
IeJarorn4eCKuM CoBerom Hupextop MBOY
COBETOM «COLI No59»
MBOY «COIIINe59» MBOY «COIIINe59» A. A.fcados
NpOTOKOJ Ne§ poToKo Ne84 npuka3 No249-ocH
ot 22 aBrycra 2024 oT 23 aBrycra 2024 oT 26 aBrycra 2024r.
PABOYAS ITPOTPAMMA

(ID 5784426)

yueOHoro npeamera «Xumus» (bazoBblii ypoBeHb)

U1 oOydaromuxcs 8 kiiacca



HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM POrpaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHusl, MPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu na€t TpeACTaBICHUE O IEJSIX, OOLIeld CTpaTeruut
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl IO XUMHUH, OINPEIENSeT KOJIUYECTBEHHBIE H
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TpeaMera IS
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEeATEIHHOCTH OOYYaromIerocsi Mo OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPrud M 00 DBOJIONMHU BEHIECTB B MPHUPOJE, O MYTAX PEHICHHUS TriI00aJbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH NI CaMOpasBUTHSA |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO--HAYYHOM IPAMOTHOCTH O0YyYaroIIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
ColepKaHMsl  y4eOHOro mpeaMeTa, KOTOPBIM  SBISETCS  NeJaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIOUIUMHUCS CHCTEMBbI TEPBOHAYATBHBIX TMOHATHH XUMHUH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI OHATHI O XUMHYECKOMN
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJICHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTUHBI MUPA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXKaroumii Mupy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amaya y49eOHOTO MpeaMeTa COCTOMT B (DOPMUPOBAHMM CUCTEMBI XMUMHYECCKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B HOPMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3y4eHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue ycloBUN, CIOCOOCTBYIOMIUNX MPUOOPETEHUIO 00YyYAOIIMMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBACHATH W OLICHUBATh SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHMS [EHHOCTH XHUMHYECKUX 3HAHUWU JJIs1 BBIPAOOTKH DKOJIOTUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ATpPETraTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCTH aTOMOB XMMHYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCIAa CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEAKIHi (COeAMHEHMS, PAa3JIOKEHUS, 3aMEIICHHs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usznuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPAacCTHUPaHHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakuuil (pas3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHUIAIUSA, XpoMaTorpadusi, IpoBeeHNE OYUCTKH TTOBAPEHHOMN
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 3JaeMEHT U MPOCTOE
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — alIoTponHas MoAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »memeHT uM mpocrtoe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE W HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa M OYMCTKA MPUPOJTHBIX BOJ.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanusi. Knaccudukanuss ocHoBaHUM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axktuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIOPOJIa B BO3IyXE, MOJIYUYECHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
ONMMCAHWE WX CBOWCTB, MOJY4YCHHE, COOMpAHHWE, PACMO3HABAHME W W3YYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNE U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KiIacCU(UKAIMK XUMHUUYECKUX 3jeMeHTOB. [loHsiTHE O
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpPUOJIHAsA  (QOpPMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHMSl pajuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumunueckass cBsizb. KoBaneHTHass (MOJIIpHAsT M HEMNOJIAPHAs)) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEHIECTB METAUIOB W HEMETaJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanmzamnuss MexXmnpeaIMeTHBIX CBA3€H MpU HM3YYCHHH XWUMHHU B 8 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO--HAyYHBIX
MOHATUHN, TaK ¥ TOHSATHUH, SIBISIOIINUXCS CUCTEMHBIMH JIJISl OTJCJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmue ecTecTBEHHO--HAYYHBIC TTOHITHS: HAYYHBIN (akT, TUIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICITMPOBAHKE, U3MEPEHHUE, MOJICIb, SIBICHUE.

@dwuszuka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIH]I,
M30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJA, JIEKTPUUCCKUN 3apsij, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3NYECKUE BEIMYMHBI, €IHHULIBI
U3MEPEeHHSI, KOCMOC, TIJIaHEThI, 3BE3/1p1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
NIOJIE3HBIC UCKOMAaeMbIe, TOIIIIMBO, BOJHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHWS MNPOI'PAMMBI MO
XNUMHUHN HA YPOBHE OCHOBHOI'O OBLHIET'O OBPA30BAHUSA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHMSI TPOrPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ¢ OOyYeHHMs] XUMHUU B EIUHCTBE Y4eOHOW U
BOCIIUTATENILHON JESITEIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMU, TPHUHITHIMU B
oOlIecTBe TMpaBUJaMU U HOPMaMHU TIOBEJEHHS M CIOCOOCTBYIOT MpolieccaM
CaMOTIO3HAaHMsI, CAMOPA3BUTHS M COLIUATU3AINH 00yYarOIINXCS.

JIM4HOCTHBIE ~ pe3ynabTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYaroUIuxcs
PYKOBOJICTBOBATBbCSI CHCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAUA U
paciIfpeHre ombITa ASSTEIHHOCTH HA €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) maTpMOTHYECKOr0 BOCIIUTAHMS

[EHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAYYHOMY HACJEIUI0, TOHUMAaHUSA 3HAYECHUS XUMUYECKOM HAyKh B IKU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIANIETh JTOCTOBEPHOW HH(OpMANIUEH O
MEPEOBbIX JOCTUKEHUSAX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUPA U OOIIECTBA;

2) rPaskIaHCKOT0 BOCTIUTAHUSI:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax U NpaBUIaX MEXKIUNYHOCTHBIX
OTHOILIEHUA B KOJIJIEKTUBE, KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIIe0BaTeNbCKOM, TBOPUYECKOM UM JIPyrUX  BHJAX
NEATEeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOW MESITEIbHOCTH MpHU
BBIMIOJIHEHUM Y4YEOHBIX, [IO3HABATENIbHBIX 3a7a4, BBIIOJIHEHUU XUMHUYECKUX
AKCHEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMIICHUSI K B3aMMOTIOHUMAaHHUIO0



M B3aUMOIIOMOINM B TMpollecce HITOW Y4eOHOU JeATEIbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TOBEJACHUE M TIOCTYNKA CBOUX TOBApUIIEH C TMO3UIIHUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIECTBUM MOCTYIIKOB,;

3) HeHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PEHUYECKUE TPEIACTABICHUSI O BEIIECTBE U XUMHUUYECKOW peakiluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAYKU U COCTABJISIONINE
OCHOBY JIJIsl TIOHMMAaHHS CYIIHOCTA HAay4YHOM KapTUHBI MUpa, NMpEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPHUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
PUPOIHOM CPEO, O POJIM XMMHUHU B MO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MO3HaBAaTEIbHBIE MOTHUBBI, HANPABICHHBIC HA TOJIydYeHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIC NJii OOBSCHEHHUS HaOII0JaeMbIX IPOILIECCOB U SBJICHUH,
MO3HABATEILHON, MH(POPMAIMOHHON M YUTATEILCKOW KYJIbTYPbl, B TOM YHCIEC
HABBIKOB CaMOCTOSITEILHOM paboThl € Y4eOHBIMHU TEKCTaMH, CIPABOYHOU
JUTEpPaTypor, JOCTYIHBIMA TEXHUYECKUMHU CpPEJACTBAMU HH(OPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYECHHI0O M TO3HAHHUIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  caMOOOpa3OBaHUIO, TMPOCKTHOM M  HUCCIEIOBATEIBCKOM
JEATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTH U YPOBHS OOyYCHHS B
JIaJIbHEUIIIEM

4) hpopMHpOBaHHUS KYJIbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOILIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIEACTBUN U
HETPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTHUKOB, KYypeHUs),
HEOOXOAMMOCTH COOJIFOACHUST TIpaBHJI 0€30MACHOCTH MpHU  OOpAIICHUH C
XUMUYECKUMH BEIIECTBAMU B OBITY M peaJIbHOM KU3HU;

5) Tpy10BOro BOCIIUTAHHS:

UHTEPEC K MPAKTHIECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOTo poa,
YBOXEHUE K TPYAy M pe3yjbTaTaM TPYJIOBOM JESITEILHOCTH, B TOM 4YHCIIEC Ha
OCHOBE TIPHUMCHEHHS TIPEJIMETHBIX 3HAHUM 110 XUMHH, OCO3HAHHBIM BBIOOD
WHJMBHUIYaTbHONW TPACKTOPUHU IPOIOJDKCHUS 00pa30BaHUs ¢ yU4ETOM JIMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIICCTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCcHenHoi npodecCuoHaIbHON eSITSIPHOCTH U PA3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATRLCS B MPOo(dEeCCHOHAIBLHOM Cpeie;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

9KOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBaHUsI, TOHUMAaHUE 1IEHHOCTH 3JI0POBOTO U
Oc3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GbU3NUECKOMY M TICUXHYECKOMY 370POBbIO, OCO3HAHHE IIEHHOCTH COOJIIOJAECHUS



MpaBuJl 0€30MaCHOTO MOBEJCHUS MPU pabOTe C BELIECTBAMHU, a TAKXKE B CUTYaIUsX,
YIPOXKAKOIIUX 340POBbIO U KU3HU JIOEH;

CIIOCOOHOCTHU MPUMEHSITHh 3HAHUSI, TOJIy4aeMble MPU WU3YYECHUU XUMHH, JJIS
peLIeHNs 3a/1a4, CBA3aHHBIX C OKPYIKAIOIIEH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW  KYJbTYpbl, OCO3HaHMs TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIeM M MyTel WX PEeIIeHHs] MOCPEICTBOM METOJ0B XUMUH,
AKOJIOTMYECKOI0 MBIIUIEHHS, YMEHHUS PYKOBOJCTBOBATHCSA UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLIMAIIBHOM MPAKTUKE.

METAIIPEIMETHBIE PE3YJIBTATHI

B cocraBe wmeranpeaMETHBIX PE3YJIbTATOB BBIACISAIOT 3HAYUMBIC JIJIA
dbopMupoBaHusT MUPOBO33PCHHS OOIICHAyYHbIC TIOHATUS (3aKOH, Teopwus,
NPUHIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYToOe.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETaX M TMO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEJIOCTHOM
HAy4YHOU KapTHHE MUpPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (ITO3HABATEIbHEIE,
KOMMYHHUKATUBHBIC, PETYJIATHBHBIE), KOTOpbhIE oOecrneunBaroT (HOpMUPOBAHKE
TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Yy4ueOHOM
JICSITEIbHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyeckue 1eMCTBUA:

YMEHUS HCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHASI TPU OCBOCHUH
3HAHUHN: PacCKPBIBaTh CMBICI XUMHYECKUX TOHITHH (BBIICIATH X XapaKTEepHBIE
MPU3HAKK, YCTaHABJIMBATH B3aUMOCBS3b C JAPYTUMH TOHSATHUSIMH), HCHOJIH30BATh
MOHATHUS JJIsI O0OBSICHEHHS OTIEIbHBIX (DAKTOB M SBJICHUM, BRIOMPATh OCHOBAHUS U
KpUTEPUHU ISl KiIacCU(PUKAIIMK XUMHUYECKHUX BEIIECTB W XMUMHUYCCKHX PEaKIIHM,
yCTaHABIIMBATh TMPUYWHHO-CJIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYX ICHUS (MHAYKTUBHBIC, IE€AYKTHUBHBIE, IO aHAJIOTUH),
JICJIaTh BBIBOJIbI M 3aKJIFOUCHMS ;

YyMEHHE TIPUMEHSATH B TIPOIECCE TO3HAHUA TMOHATHUS (MpPEeAMETHBIE W
MeTalpeaMETHBIC), CHMBOJINYECKHE (3HAKOBBIC) MOJIEIH, UCIIOIb3yeMbIE B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI 3JIEMEHTA), XUMH4YecKas ¢GopMmyia H ypaBHEHHC
XUMHUYECKONW pEeaKIMy — NP PEIIeHUH y4eOHO-TI03HABATENIbHBIX 33/1a4, C yUETOM
ATUX MOJICIBHBIX IMPEICTABICHUN BBIABIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIE
MPU3HAKU U3y4aeMbIX 00BEKTOB — XMMHUUYECKHUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBISATH  OOIME  3aKOHOMEPHOCTH, IPUYUHHO-CIICJACTBEHHBIE CBSI3M U
MPOTUBOPEUYUS B U3YUAEMBIX IIPOLIECCAX U SBJICHUAX.

ba3oBble ucciieqoBaTe/IbCKHe J1elCTBHUA .



yMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B Kaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI Il (DOPMUpPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABMWILHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;

MPpUOOPETeHHE OMNbITa MO0 TUIAHUPOBAHUIO, OPraHU3AlMU U MPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, yMEHHE Ha0IoJaTh 3a XOJOM Ipollecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, (POpMyIHpoBaTh 00OOIICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIIECIOBAHMS, COCTABISITh OTYET
0 MpoJieNITaHHOM padore.

Pab6ora ¢ undgopmaumeii:

yMEHUE BBIOHMpaATh, aAHAIW3UPOBATH W HWHTEPIPETUPOBATH HH(POpPMAIUIO
pPa3IUYHBIX BUIOB U (OPM TIPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUHUKOB
(HaydHO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nocoOusi, pecypchl MHTepHETa), KPUTUYECKH OILICHUBATH MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

yMEHHE MPUMEHSTh Pa3IMYHbIe METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
uHQOpMallMK W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJISI BBITOJTHEHUSI
y4eOHBIX M MMO3HABATENIBHBIX 3aJ1au ONMPE/ICIEHHOTO TUIIA, IPUOOPETCHHE OIbITa B
o0JlacTU  HWCTOJIb30BaHUS ~ MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHNE KYJIbTYpOIl aKTUBHOT'O MCIOJIB30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBHIOMPATh ONTUMANBbHYIO (POpMY Ipe/cTaBlieHus WHPOPMALUUA U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECJIOXKHBIMH CXE€MaMH, JuarpaMMami,
npyrumu popMamu rpa@uku U ©X KOMOMHAIIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce yuyeOHOM W
UCCJIEIOBATEIBCKON JESITEIIbHOCTH MH(OPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35MCTBA W TPAHCIOPTA HA COCTOSIHHE OKPYXKAKOMIEW NPUPOIHOU
CpeIlbl.

KomMmyHukaTHBHBIE YHUBepcaIbHbIE yUeOHbIe 1eificTBUS:

yMEHHS 3aJaBaTh BOMNpPOCH (B XoAe€ Jauanora U (WIM) AUCKYCCHUH) IO
CyImIECTBY  OOCyXJaemMod TeMbl, (OpMyIHpOBaTH CBOM  IPEIJIOKCHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEAJIOKEHHON 3a1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHBIE  PE3ylbTaThl  [0O3HABAaTEJIbHOU
NEATEIbHOCTA B YCTHBIX U MHUCbMEHHBIX TEKCTaxX; JellaTb MpPEe3eHTalUI0
pPE3YyIbTATOB BBHIMOJIHEHUS XUMHYECKOI0 SKCIEpUMEHTa (Ja0OpaTOpPHOTO OIbITA,
nabopaTopHOU pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOCKTA);

yMEHUSA Y4e€OHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABAaTEIbHOM W  HCCIENOBATEIIbCKOW  JIEATEIbHOCTH  MpPH  PEIICHUU
BO3ZHUKAIONIUX TPOoOJIeM Ha OCHOBE y4éTa OOIMX MHTEPECOB U COTJIACOBAHUS
no3unvii (00CyxkaeHuss, OOMEH MHEHUSIMHU, «MO3TOBBIE HITYpPMbI», KOOpAHHAIUS



COBMECTHBIX JEHUCTBUM, ONpPEACICHUE KPUTEPUEB IO OLECHKE KayecTBa
BBITIOJTHEHHOM PabOTHI U ApYrue).

PeryiasiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIC ACHCTBHS:

YMEHUE CAMOCTOSTENBHO OIPENEIATh LENU ACATEIbHOCTH, IIJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpATh Haubosee 3 (PeKTUBHBIE CIOCOOBI PEelIeHHs] YUeOHbIX U
[TO3HABATEIBHBIX 3aJlad, CaMOCTOSATENIBHO COCTaBIIATH WM KOPPEKTUPOBATH
[IPEUIOKEHHBI QJITOPUTM  JEHUCTBUM [PU BBIOJHEHUU 3aJaHUN C YYETOM
NOJIy4eHUsT HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEaKLHUAX,
OLICHUBAaTh COOTBETCTBHE ITOJIYYEHHOI'O DPE3yJbTaTa 3asBICHHON LEIU, YMEHHE
UCITIOJIB30BATh U aHAJIU3UPOBATH KOHTEKCTHI, IIPEJIaracMbI€ B YCJIOBUU 3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pE3YJNbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaiibHON pabdoueil mporpammoit,
BBIJICIISIIOT: OCBOEHHBIE OOYYAIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NercTBUM, crenudpuyueckue s NOpeIMETHOM obnacth «XUMHs», BUIBI
NEATEIbHOCTH IO  TOJYYEHHUIO HOBOTO  3HAHWSA, €ro HWHTEpHpeTaluu,
npeoOpa3zoBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy o6yuenus B 8 kiacce nmpeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATb CMBICII OCHOBHBIX XMMHWYECKHX IOHSATHUW: aTOM, MOJIEKYJIA,
XUMHUYECKHM DJIEMEHT, IPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECh
(omHOpOMIHASE U HEOAHOPOIHAS), BaJIECHTHOCTh, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIsI XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBII 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl pPeaKiusi, KiIacCU(UKAIMs pPEaKIui: peaxkiuu
COCAMHEHUs, PEaKUMU PAa3JIOKEHUs, PpEaKUUU 3aMELICHUs, PpEeaKLUuu
oOMeHa, HPK30- M SHJOTEPMUUYECKUE PEAKIINH, TEIUIOBOM P(HEKT peakinu,
SAIpO aToMa, 3JEKTPOHHBIM CIIOH aToma, aTOMHash OpOuTa b, paguyc
aToMa, XMMHMYECKasl CBs3b, NOJISIPHAsA M HENOJIAPHAs KOBAJCHTHAs CBSA3b,
WOHHAs CBA3b, MOH, KATHOH, aHUOH, PACTBOP, MAacCOBas J0J BEIECTBA
(MpoLEeHTHAsI KOHLIEHTpAIIKsl) B PaCTBOPE;

e WJUIIOCTPUPOBATh  B3aUMOCBSA3b OCHOBHBIX XHMHWYECKMX TOHATHM U
IPUMEHATH 3TU MOHATHUS NIPU ONMCAHUM BELIECTB U UX IIPEBPALCHUN;

* HICII0JIB30BAaTh XUMHUYECKYIO CUMBOJIMKY JUJISl COCTABIEHUSI (POPMYII BEILIECTB
Y YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIIPEJIEIIATh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKUCJEHUS  3JEMEHTOB B  OHWHAapHBIX  COEAMHEHMSX,



NPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIMHEHUH IO
dbopmynaM, BHJ XUMHYECKOW CBsI3u (KOBaJIeHTHass M HOHHAs) B
HEOPTaHUYECKUX COCTUHCHUSX;

epackpeiBaTh cmbich llepuonnueckoro 3akoHa JI. M. Mengeneesa:
JEMOHCTPUPOBATh TOHUMAHUE MEPUONYECKON 3aBUCHMOCTH CBOWCTB
XAMHYECKUX DJIEMEHTOB OT WX TOJIOKeHHS B llepuoamueckoll cucteme,
3aKOHOB COXpPaHEHHUS MAacChl BEHIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HHUS, 3aKOHa ABOTaApO;

¢ ONIUCBHIBATH M XapakTepu3oBaTh TabMMuHyro Qopmy Ilepuoamdeckoit
CUCTEMBbl XUMHUYECKHX DJJICMCHTOB: pa3jiMyaTh TOHATHS  «TJIaBHas
noarpymnmna (A-rpynna)» u «nobouynas noarpynmna (b-rpynmna)», Mansie u
OOJBIIME TIEPHOJIBI, COOTHOCHTH OOO3HAYCHUS, KOTOPHIE HMECIOTCS B
tabnune «llepuoguyeckass cucrema xumuueckux odiementoB [l W.
MeHpeneeBay C YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsjl sapa, 00Iiee Yucio 3JIEKTPOHOB
U pacIpeICIICHHE UX TI0 AJICKTPOHHBIM CJIOSIM);

e KJIACCH(PUITUPOBATh XMMHYECKUE DJIEMEHTBHI, HCOPraHWYECCKUEC BECIECTBA,
XUMHYECKUE pPEaKuu (M0 YUCIY W COCTaBy YYaCTBYIOIIMX B PEaKIIUU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOICTBA BEIECTB
Pa3TUYHBIX KJIACCOB, MOJTBEPXkAasi OMUCAHUE PUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM TIPOTEKaHUS XUMHUYECKUX TPEBpAICHUN B
Pa3TUYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOrO 3JIeMEHTa 1o (OpMylie COEIUHEHUS,
MAacCOBYIO JIOJIF0 BEIIECTBA B PACTBOpPE, MPOBOJIUTH pPaCUYETHl TIO
YPaBHEHHIO XUMHUYECKOUN peaKIluy;

o IPUMEHSATH OCHOBHBIC OTEPAIIMN MBICIUTEIBLHOU NEITeTFHOCTH — aHAIHU3 U
CHUHTE3, CpaBHCHHE, OOOOIIeHHEe, CHCTEeMaTH3allMio, KIIacCU(PUKAIUIO,
BBISIBJICHUE MPUYMHHO--CICICTBEHHBIX CBSI3€M — JUIsI M3YYCHHS CBOWCTB
BEIIECTB W XUMUYECKHX PEaKIHUi, €CTECTBEHHO-HAYYHBICE METOIbI
NMO3HAHUS — HAONIONCHHWE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCTIICPUMEHT
(peanbHbIN U MBICJIEHHBIN);

e CTICZIOBATH MPaBUJIAM TIOJIB30BAHUS XUMUYECKON TIOCYI0M 1 JTabOpaTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBWiIaM OOpalleHus C BEIIECTBAMHU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHEHUIO J1abOpaTOPHBIX
XAMHYECKUX OTBITOB MO TOJYYEHHIO W COOMPAHHWIO Ta3000pa3HBIX



BeleCTB (BOJOpOJAa M KHUCJIOpPOAA), IPUTOTOBICHHUIO PACTBOPOB C
OIPEIECIIEHHON MAacCOBOM JOJIEW PACTBOPEHHOTO BELIECTBA, IUIAHUPOBATH
U MPOBOAUTH XUMUUYECKUE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
1IeJI0Ye M KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (JIAKMYycC, (heHOI(TaNeHH,
METUJIOPaHX U IpyTHUe).
K xonny oOydenus B 9 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

e PACKpHIBaTh CMBICI OCHOBHBIX XHMHWYECKMX TOHSATHUNA: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO,
CJIOHOE€ BEILECTBO, BaJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTb, CTENEHb
OKHCJICHUSI, XUMUYECKasi PeaKivs, XUMUYECKasl CBS3b, TEIIOBON (PdekT
peakuud, MOJb, MOJISPHbIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JEKTPOJUTUYECKAs JTUCCOLMALIMS, PEaKUUd HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOe paBHOBecHe, OOpaTuMble W
HeoOpaTUMBIE PEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIINH,
OKHUCJIMTENb,  BOCCTAHOBHUTENIb,  OKHUCJIEHHE M  BOCCTaHOBJICHHE,
ajutoTpornus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIeHTHAsl, MOHHas,
MeTajInyeckas), KpUCTalIMueckas pemérka, KOppo3usi METalIoB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW peaKkUuu, MpPEeaeabHO JOIyCTUMAas
koHueHTpauus [IJIK BemecTna;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHITHH U
OPUMEHATH 3TH HOHITUS NIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HICTIOJI30BAaTh XUMUUYECKYIO CUMBOJIMKY JIJISi COCTaBIEHUs (OPMYJ BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKIINM;

e OIIPEAENATh BAJEHTHOCTh U CTENEHb OKUCIICHHS XUMHUUYECKUX AJIEMEHTOB B
COCMHEHUAX pA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEIWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHUYECKOU
CBA3U (KOBaJICHTHAs, HWOHHAs, METaJUIM4YecKas) B HEOPraHMYECKUX
COCIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAaCTBOpPAaX HEOPraHMYECKUX COCIUHEHUH, TUI KPUCTAJUIMYECKON
PEIETKH KOHKPETHOT'O BELIECTRA;

e packpbiBaTh cMbICT Ilepuognueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINHUCHIBATH U XapaKTEepU30BaTh
Tabmmunyto dopmy Ileprmogndeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pa3nuyath MOHATHUS «JaBHas noarpynmna (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynma)», manble W OOJbIIME NEPUOJBI, COOTHOCHUTH
0003HaueHUs, KOTOpPHIE WMEIOTCS B TEPHOJUYECKON TalnuIie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (cOCTaB MW 3apsij slpa, OOIIee YUCIO DJIEKTPOHOB U



pacrpefieieHue HMX MO DJJIEKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHCHHUHM CBOWCTB 3JIEMEHTOB M MX COCAMHCHHUUN B
mpeaesiax MaJlbIX MEePUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

e KJIAaCCU(UIIMPOBATh XMMHYECKUE JJIEMEHThI, HEOPTraHWYECKHE BEIIECTBA,
XAMHYECKUE DPEaKIuu (M0 YUCIY W COCTaBy YYAaCTBYIOIIMX B PEaKIUU
BEIECTB, MO TEIIOBOMY 3(PGhEKTy, M0 U3MEHEHUIO CTETICHEW OKHUCICHUS
XUMHUYECKHX JIEMEHTOB);

e XapaKTEpHU30BaTh (OMUCHIBATH) OONIME H CHEeNU(PUUESCKHE XUMUYECKHE
CBOMCTBA TIPOCTHIX MW CIIOXKHBIX BEIIECTB, IOJATBEPXkIasl OIHMCAHUC
NpUMEpaMH MOJICKYJISIPHBIX W WOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIHA;

e COCTaBJIITh YPaBHEHUS JICKTPOJIUTUUECKOM JUCCOIUAIIMN KUCIIOT, IIEJI0ueH
U COJICH, MOJHBIE U COKpAIIEHHBIC YPAaBHEHUS pEaKIuii HOHHOTO OOMeEHa,
YPaBHCHHS PEAKIMN, MOATBEPKIAIONINX CYIIECTBOBAHHE TCHETHUYCCKOU
CBSI3U MEXK]Ty BEIIECTBAMU PA3IUYHBIX KJIACCOB;

e PACKpBIBaTh  CYIIHOCTh  OKHCIIMTEIbHO-BOCCTAHOBUTCIIBHBIX  pPEaKIUi
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;

e IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCMMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBpAIICHU B pPa3IMYHbIX
YCIOBUSX;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHUYECKOrO 3JIEeMEHTa MO0 (OopMylie COEIUHEHUS,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOpPE, MPOBOJAUTH pacyEThl IO
YPaBHEHHIO XUMHYECKOUN peaKIlny;

e COOJIIO/IATh MpaBUIIa MOJB30BAHUS XUMHYECKOW TOCYZ0M M 1ab0paTopHBIM
o0opy/loBaHMEM, a TaKXe TMpaBmwia oOOpameHuss ¢ BEIIeCTBAMH B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBIOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYYEHHUIO W COOMPAHHUIO Ta3000pa3HBIX
BEILECTB (aMMUaKa U YIJIEKHUCIIOro rasa);

e IPOBOJIUTH PEAKITNH, TTOATBEPKAAIONINE KAYECTBEHHBIM COCTAB Pa3IMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpPUA-, OpOMHA-, WOAHI-,
kapOoHat-, ¢docdar-, cunmkar-, cyiabhar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI ¥ HMOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHMYECKUX BEIIECTB;

o IPUMEHSATH OCHOBHBIC OTEPAIMH MBICIUTEIHHOU NEATETLHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTH3allui0,  BBHISBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — MJIT M3Y4YEHUS CBOWCTB BEIIECTB U
XAMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHBIE METOAbl TO3HAHHS —



HaOJI0/ICHNe, WU3MEpPEHUE, MOJICTUPOBAHUE, DIKCIIEPUMEHT (pEeasibHBIA U
MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumnueckux 3jaemMenToB JI. U. MenneseeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bu6mmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

8 KUIACC
KounyecTBo yacoB
Nlata DJIeKTPOHHbIE
Ne ara udpoBbIe
Tema ypoka Konrpoa | IIpakruu i | dakT uupp
n/n Bcero bHBIC eCKHue H3YyYCHUA HYecK oﬁpasoBaTe.Hbele
padoThI padoThI as pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 03.09 bu6moreka [IOK
JKM3HU 4eIoBeKa. Tea u BelecTsa ' https://m.edsoo.ru/ff0d210c
9 IlousTtue o MeTogax MO3HAHUS B 1 05.09 bu6moreka [IOK
XUMHUU ' https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1
«IIpaBwmiia paboTHl B 1abOpaTOpUU 1 bubnuoreka [IOK
3 . 1 10.09
pUEMBI 0OpaIIeHHsI C https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYIOBAHUEM)
Yuctele BemecTBa 1 cMecu. CriocoObl bubmuoreka [JOK
4 . 1 12.09
pa3aeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 17.09 bubmorexa HOK
a N PHMEp ' https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubnuoreka [JOK
6 A 1 19.09
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubmuoreka [JOK
7 1 24.09
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6nmoreka [JOK
8 [IpocThlie U coXXHBIE BElleCTBa 1 26.09
P B https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d210c
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bubmuoreka [JOK

9 ATOMHO-MOJICKYJISIPHOE YUCHHUE 01.10
yApHoe ¥H https://m.edso0.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
BeIecTB. XuMmuueckas hopmyia. bubnmoreka [JOK
10 03.10
BaneHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JICMEHTOB
OTHOcUTENbHAS aTOMHAs Macca. Bu6 110K
nonroTeKa
11 OTHOCHUTENbHAS MOJICKYJIIpHAS 08.10
yip https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMAYECKOTO 10.10 bu6moreka [IOK
3JeMEeHTa B COEMHEHUHT ' https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemecrra. MoJib. 1510 bu6moreka [IOK
Mousipaas macca ' https://m.edsoo.ru/ff0d5230
dOu3nvecKue U XUMHUYECKHE SBICHUS. bubmuorexa [JOK
14 17.10
XuMUUecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaHUS 210 bubnuoreka [IOK
XUMHYECKUX PEaKIU ' https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [JOK
16 24.10
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIECTBA II0 YPAaBHEHUSIM 05.11 bubmmorexa [TOK
P . ' https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XuMuaeckux
18 €aKIMK (COSTMHEHUS, PA3JI0KEHHUS 07.11 Bubmmorexa LIOK
pearht A s ’ ' https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG OK
19 sHIMKIoneaucT. O600IIeHIE 1 12.11 nommoteka I

CHCTEeMaTHU3alus 3HaHUH

https://m.edsoo.ru/ff0d40c4
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KonTtposnsHas padota Nel mo Teme

bubmuoreka [JOK

20 14.11
«BeniecTBa 1 XMMUYECKUE PEAKLIAD) https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kuciopox — amneMeHT u 19.11 bubmmorexa [TOK
yxa. p ' https://m.edsoo.ru/ff0d448e
npocroe BeiecTBo. O30H
duznyeckre 1 XUMUYECKHUE CBOMICTBA
22 KHCIIOpo/1a (peaKIMi OKUCIICHUS 21.11 bubnmorexa LOK
P P ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
CriocoOblI MostyueHus: KUCI0po/ia B
23 J1a00paTOPHUH U IIPOMBIILIEHHOCTH 26.11 bubmmorexa [TOK
patop p ) ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumuueckoin
24 peakuuu, OHATHE O 5811 bubnuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- ' https://m.edsoo.ru/ff0d4790
Y SHIOTEPMHUUYCCKHUX PEAKITUIX
Tommmso (HedThb, Yroiab U METAH).
25 3ar HSHGI-EI/qu];OS yra CIIOCOOBI zzro 03.12 bubmorera [IOK
p yxa, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast padota Ne 3 o Teme
26 «ITonmyyenue u cobnpanue 05.12 bubmorexa LHOK
v p . ' https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/J1a, U3YYCHHE €TO CBOHCTBY»
97 Bomopoa — snemeHT u ipocToe 10.12 bubnunoreka [JOK
BeniecTBo. Haxoxaenue B mpupoie ' https://m.edsoo.ru/ff0d4dd0
28 dOu3nyecKue U XUMHUYECKHE CBOMCTBA 1212 bubmuoreka [JOK
Bojopoaa. IIpumenenue Bogopona ' https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 IToHsITHE O KUCIIOTAX U COMIIX 17.12
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI moTyueHus: BOAOPOIa B 19.12 bubmmoreka [JOK
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nabopaTopuu

https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o reme

bubmmorexa [{OK

31 «ITonyuyenue u coOnpanue BOIOPOIa, 24.12
- . P Aopoa https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
32 MomnsipHblii 00bEM Ta30B. 3aKOH 2612 bubnuorexa [JOK
ABoraapo ' https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIMYeCcTBa
33 BEIlleCTBA rasa 1o ero u3BECTHOM 09.01 bubmorexa HOK
. Y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Boraucnenus 00EMOB Tra3oB 110
34 ABHCHUIO PEaKIIMU Ha OCHOBE 14.01 bubmorera [JOK
P "p B . ' https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHEIX OTHOIIEHHUI Tra30B
du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
35 16.01
BOJEI https://m.edsoo.ru/ff0d587a
CoctaB ocHoBaHui. [loHsaTre 00 bubnuorexa [JOK
36 21.01
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTENb.
Hacsiiienabie 1 HEHACHIIICHHBIC bubmuoreka [JOK
37 23.01
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ffod5b40
B pacTBOpe
[IpakTnueckas paborta Ne 5 o Teme
38 «IIpuroroBnenue pacTBOpPOB ¢ 58,01 bubnunoreka [JOK
onpeaeiEHHON MacCOBOM 0mei ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponsHas padota Ne2 o reme 30.01 bubnuorexa [IOK
«Kucnopoa. Bonopoa. Boga» ’ https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, 04.02 bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d664e

[Tosydyenune u XMMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U 06.02 bubmmorexa [JOK
’ ' https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaH#usI: COCTaB, KIacCU(DUKAIIHS, 11.02 bubnuoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA 13.02 bubnuorexa [JOK
OCHOBaHUIA ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, 18.02 bubmmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
45 [TonyyeHne u XUMHUYECKUE CBOKCTBA 20.02 bubnuoreka [IOK
KUCIIOT ' https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 cnocoérfl) 0T )eHI/ISI XHMHqZSKHe 25.02 bubmorera [JOK
N yi ’ ' https://m.edsoo.ru/00ad9474
CBOMCTBa
[Ipaktrueckas padota Ne 6. Permenue
SKCIIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
47 27.02
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'eHeTn4eckas CBSI3b MEXKITY
48 KJIacCCaMH HEOPraHUYECKUX 04.03 bubmorexa HOK
. p ' https://m.edsoo.ru/00ad9a50
COCTMHEHU N
O06o01eHre U cucTeMaTru3amus bubmuoreka [JOK
49 . 06.03
3HAHUM https://m.edsoo.ru/00ad9ch2
KonTtponsnas padora Ne3 no teme
50 "OCHOBHBIE KJIaCChl HEOPraHUUYECKUX 11.03 bubmorexa HOK
. P ' https://m.edsoo.ru/00ad9ela
COCTMHEHU N
51 IlepBble MOMBITKU KIacCU(PHUKALIUN 13.03 bubnuorexa LIOK

XHUMHUYECKUX AJIEMEHTOB. IIoHsATHE O

https://m.edsoo.ru/00ad9ffa
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rpyimnax CXOAHbIX 3JICMCHTOB

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bubmmoreka [{OK

52 18.03
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00ada52c
MenneneeBa
bubmmoreka [{OK
53 Ilepuoapl, TPyIIILI, TOATPYIIIEI 20.03
PHOZEL TPYH APy https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. CocTaB aTOMHBIX 01.04 bubnuoreka [JOK
siep. V3oTorsr ' https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bubmuorexa [JOK
55 aToMOB 3JieMeHTOB [lepruoanueckoit 03.04
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menaeneena
XapakTepucTuKa XUMHUUYECKOTO
3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
56 . 08.04
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leproandeckoro 3akoHa
57 JUISl pa3BUTHUS HAYKU U MPAKTUKH. [l 10.04 bubnuoreka [JOK
N. MenpaeneeB — y4€Hbli, eaaror 1 ' https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIJIEKTPOOTPUIIATEITHLHOCTh AaTOMOB bubnuoreka [JOK
58 15.04
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bub6 K
59 HNoHHas xumudeckas CBs3b 17.04 uommoreka IO
https://m.edsoo.ru/00adac34
KoBanenTHas nosnsipHas XuMu4eckas bubnuorexa [IOK
60 22.04
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenosspHas 2404 bubnuorexa LIOK

XUMHYCCKas CBA3b

https://m.edsoo.ru/00adaab9
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bubmuoreka [JOK

62 Crenery okHCICHuA L 29.04 https://m.edsoo.ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 06.05 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubmmoreka [{OK
64 OKHCIIMTEIN  BOCCTAaHOBUTCIN 1 08.05 httos//m.e dSO(])_.[ru 100adb076
K o
65 | «Opoomesmone. Xmamonn | 1 buSmiorea LIOK
https://m.edsoo.ru/00adb486
CBSI3bY»
66 PesepsHblit ypok. O60011IeHNE U 1 15.05 bubnuoreka [IOK
CHCTEMAaTH3alHs 3HAHHUI https://m.edsoo.ru/00adb33c
67 PesepsHblit ypok. O6001IeHNE U 1 20,05 bubnuoreka [IOK
CHCTEMAaTH3allHs 3HAHHUI https://m.edso0.ru/00ad9cb?2
68 Peseprubrit ypok. O6001eHNE 1 1 .05 bubnuoreka [IOK
cUCcTeMAaTU3aIys 3HaHUuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
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