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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHOW IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a takke Ha OCHOBE (emepanbHON
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesIbHBIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH crparermu OOydeHus,
BOCIIMTAaHUS W pa3BUTHS OOYYAIOMUXCS CpPEIACTBAMH YUE€OHOTO TIpEeIMEeTa, YCTaHABIMBAET
o0s3aTenbHOE NMPEIMETHOE COJepkKaHue, MPeIyCMaTPpUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMBbI TI0 XHMHH, OTIPEIENIeT KOJINIeCTBEHHBIE
Y Ka4eCTBEHHBIE XapaKTEPUCTHKH COJICP KaHMUsI, PEKOMEHIYEMYIO MTOCIIeI0BATEILHOCTD N3yICHUS
XAMUHU C YIETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENIIET BO3MOXHOCTH TIPEAMETA IS peaTn3aiu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTeNbHON MpPOrpaMMBI HAa YpPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHuUs, a TaKkKe TpeOOBaHWI K pe3ylbTaTaM OOydeHHUs XHMUHU Ha
YpOBHE IIeJIel M3y4eHHs MPeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOHN IESTEITLHOCTH
00yJaromIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHWe XUMHH CITY)KHT OCHOBOW JUTs POPMUPOBAHHSI MHPOBO33PEHHSI 00YUarOIIErocs, ero
MpeJICTaBJICHU 0 MaTepruaibHOM €AMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (POpMUPYEMBbIE XUMHEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B MPUPOJIE, O MYTAX
peuieHus TH00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPHbEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealn3allyi BO3MOXKHOCTEN JJIsi caMOpa3BUTUS U OPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ o011eil 1 QyHKIIMOHATbHOM rPaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 0Oyyaronimxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHabHOM IS TEIbHOCTH;

3HAKOMHUT €O CHEHU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAa€T OCHOBBI IEJIOCTHOTO
B3TJIs1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO--HAYYHOH ITPaMOTHOCTH 00yUYaIOUINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTeCTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBaroOTCs crenu(puKoil comepikaHus
y4eOHOTO MpeMeTa, KOTOPBIN SBISAETCS MeJaroruuecky ajanTHPOBaHHBIM OTpakeHHEeM 0a30BOi
HayK{ XUMUH Ha ONpe/IeIEHHOM dTare e pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHATHIA OpPraHNn4eCKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM



SIIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XHMHYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPIaHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTHs 3HAHWH Ha OCHOBE
TEOPETUYECKUX IIPEJCTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akoHa [l. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHMsI O CTPOCHUH aToMa U XMMHUYECKOM CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaAHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOIYYEHHBIX H
OCMBICTICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS K JPYTrOMY, BBITIOTHSIS
¢byHKIMU 00BSICHEHUS M IPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH IPAKTUIECKOTO
MIPUMEHEHUSI U TIOJTyYEHHS] U3y4aeMBbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHUpAa B JIOTHMKE €€ CHUCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MIPOUCXOIUT C IPUBJICUEHUEM 3HAHUH U3 paHee U3yUeHHbIX YUeOHBIX TpeAMeTOB: «OKpyKaroIuii
Mup», «brosorus. 57 kinacce» u «Pu3nKa. 7 KIacey.

[Ipu u3ydeHnr XUMUU IPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITENTbHOCTH YelIoOBEKa M KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX (haKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKH, B
PUOOLIEHUN K HAyYHbIM METOJIaM MO3HAHMsI IPU U3yYEHUH BELIECTB U XUMUYECKUX PEAaKLUi, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHMH M MX IPUMEHEHMH B Y4eOHO-
MIO03HABATENBHON U yueOHO-HMCCIEI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUil 0€3011acHOrO
oOpalleHHs C BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XKHOE 3HAYECHUE
IpUOOpENN Takue e, KaK:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM0OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY IPHHSATUIO PELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HH;

— HaIpPaBJICHHOCTb OOYyYeHHMs Ha CUCTeMaTH4ecKoe IpuoOliieHue oOydaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHU,
(opMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS U CAMOIIO3HAHHUSA, KIIIOYEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHIi), IMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oO1elt GyHKIMOHAIBHONW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie yMEHUH OOBSICHATD U OLIEHUBATh SIBJICHUS OKPY)KAIOLIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OIIbIT,
MIOJIydeHHBIE MPU WU3YYEHUHM XHMUH, NMPUMEHATh UX MPH pEIIeHUH MpoOjeM B MOBCETHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (hopMupoBaHue y 00y4arONUXCsl TYMAaHUCTUYECKUX OTHOLICHUH, TOHUMaHUsI IEHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 1I€JIeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;



— pa3BUTHE MOTHUBAIMU K O0Y4EHHIO, CIIOCOOHOCTEN K CAMOKOHTPOIIO H CAMOBOCIHTAHHIO
Ha OCHOBE YCBOCHUS OOILCUEIIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npouIIs U HANIPABICHHOCTH AaJbHEUIIETO 00yIeHHS.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Ui U3YyYCHUS XMMHH Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanwus, coctaniseT 136 dacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XuMuUM B )KU3HU YEJOBEKA. XMMUS B CUCTEME HayK. Tena u BelecTsa.
dusnyecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosinue Bemiects. [loHsaTHE 0 MEeTOaX MO3HAHUS B
xumun. Yucreie BemecTBa U cMecr. CriocoObl pa3IeicHus CMeCeH.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHUE 3JIeMEHTbI. CUMBOJIbI XUMUYECKUX 1eMeHTOB. [IpocThie u
CJIOJKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas Gpopmysia. BaqeHTHOCT aTOMOB XMMHUYECKUX 3JIE€MEHTOB. 3aKOH IMOCTOSHCTBA
cocTaBa BemiecTB. OTHOCHUTENbHAsI aTOMHas Macca. OTHOCUTEbHAs MOJIEKYIIsipHas Macca. MaccoBas
JIOJISI XUMHUYECKOr0 JIEMEHTA B COCIUHCHHH,

KonnuectBo BemectBa. Mousib. MossipHast macca. B3anMocCBs3b KOJIMYECTBa, MAacChl M YHCIIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo popmynaM XUMUYECKUX COCTUHECHHH.

Ou3nyecKue W XUMUYECKUE SBICHHSA. XUMHUYECKas peakuuss U €€ NPU3HAKUA. 3aKOH
COXpaHEHHUsI MacChl BEIIEeCTB. XHWMHYECKHE ypaBHeHHS. Kiaccudukanus XUMHUUYECKHX peakKIni
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH TMOCYy/I0H, MpaBwiaMu pabOThl B jabopaTopuu U TpuEMamMu
oOparieHuss ¢ Ja0OpaTOpPHBIM O0OpYyIOBaHHEM, W3YYCHHE M ONHCaHWUE (PU3UUYECKHX CBOMCTB
00pa3IoB HEOPraHUYECKHX BEIIECTB, HaOMIOAeHNE (U3NUECKUX (TUIaBJICHHE BOCKA, TasHUE JIBJA,
pacTupaHue caxapa B CTYyNKEe, KHUIECHUE W KOHACHCAIMS BOJBI) U XUMHUUYECKHX (TOPEHHE CBEYH,
MMPOKaJTMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOM) SIBJICHHA, HAOIIOIEHUE U
OTIMCaHUE TMPU3HAKOB TMPOTEKAHUS XUMUYECKUX PEaKIHui (pas3sioKeHue caxapa, B3auMOJICHCTBHE
CEPHOM KHUCJIOTBHI C XJOPUIAOM Oapus, pasnokeHue ruapokcuna menu (II) mpu nHarpeBanuu,
B3aMMOJICHCTBUE kene3a ¢ pactBopoM coiu meau (II), u3ydeHune crmocoOOB pas3ieneHus CMECe: ¢
MMOMOIIIBI0 MarHuTa, (UILTPOBAHKE, BhIIAPUBAHHUE, TUCTUIUIALMSA, XpoMarorpadus, IpOBEICHHUE
OYHMCTKH TIOBAPCHHOW COJIM, HAONIOJCHHE M OIHCAHWE PE3YJIbTaTOB TMPOBEICHUS OIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAHEHHS MACChl, CO3/IaHUE MOJIEICH MOJICKYI (IIIapOCTEPIKHEBHIX).

BaxuHeiinue npeacTaBuTe/; i HEOPraHUYeCKUX BellecTB

Bo3gyx — cmech ra3oB. CocrtaB Bo3ayxa. Kucimopon — a3eMeHT M IpPOCTOE BELIECTBO.
Haxosxxnenue kuciopoaa B mpupoje, GU3NYCCKUE W XUMUYECKHE CBOMCTBA (peaklMd TOPECHHS ).
Oxcunpl. Ilpumenenune xkuciopoga. CrnocoObl MOJY4eHHS KUCIOpoJa B JlabopaTtopud U
npoMeblieHHocTH.  KpyroBopoT kuciopoga B mpupoge. O30H — amioTporHas MoaubuKanus
KHUCJI0pO/Ia.

TemmoBoil 3¢ddekT XUMHUYECKON peakiuu, TEePMOXUMHUYECKHE YpaBHEHHUS, D5K30- H
SHAOTEPMHUUYECKHE peakuuu. TOIIMBO: yroiab M MeETaH. 3arpsA3HEHHE BO3/yXa, YCUJICHUE
MApHUKOBOTO 3 QeKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemeHT u mpoctoe BeriecTBo. HaxoxxaeHune Boiopoaa B mpupoje, Gusndeckue u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIIOCOObI MomydeHus. KucnoTel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

®dusnyeckue cBoiicTBa BOAbl. Boma kak pactBopurenb. PactBopbsl. HacelieHHble u
HEHACBIIIEHHbIE PaCTBOPHL. PacTBOpUMOCTH BelIeCTB B BOJie. MaccoBasi 107151 BEIECTBA B PaCTBOPE.
Xumuyeckue cBoiictBa Bojabl. OcHoBaHuA. Ponb pacTBOpoB B MpuUpoe€ U B KU3HU YEJIOBEKA.
KpyroBopoT Bojibl B ipupo/ie. 3arpsi3HeHrue NpupoaHbixX BoJ. OXpaHa U OYMCTKA MPUPOJIHBIX BO/I.



Knaccudukanuss Heopranmdeckux coenuHennit. Okcumpl. Kraccudukaius OKCHIOB:
coneoOpa3yromire (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHBIE) U HecoeoOpasyromme. HoMeHnkmaTypa
okcu10B. DU3nyecKue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuaoB.

OcnoBanus. Kiaccudukanuss oOcHOBaHMIA: MIENOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBaHuil. @Pu3nueckue M XUMUYECKHE CBOMCTBA OCHOBaHuM. llomyuenue
OCHOBAHMM.

Kucnotel. Knaccudukamus kucnor. Homenkmarypa kucinor. Dusnyueckue W XUMUYCCKHE
cBoiicTBa KucaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. HomeHnknatypa coseit. @uznueckue U XuMudeckue cBoicTBa cosell. [lomyuenue conei.

['eneTnveckas CBSI3b MEXKY KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpECIICHUE COJEP’KaHUsS KHUCIOpPOJa B BO3JyXe, MOJydeHUEe, COOMpaHue,
pacro3HaBaHUE W U3YYECHHE CBOMCTB KHCIOPOJa, HAOMIOJIeHWE B3aUMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM W YCJIOBUS BO3HUKHOBEHHS W TPEKpAIICHUS] TOPEHHs (T0XKapa), 03HAKOMJICHHE C
o0pasramMu OKCHJIOB M OTIMCAHUE X CBOMCTB, MOJIy4YCHHE, COOMpPaHHE, paclio3HaBaHUE U U3YUCHUE
CBOMCTB BojOpoJa (ropeHue), B3aumojeicTBue Bogopona c¢ okcuaoM menu (II) (Bo3moxkHO
WCIIOJIb30BaHUE BHUCOMATEPHUATIOB), HaAONIOJCHHE OOpa3lloB BEMIECTB KOJWYECTBOM | MOJb,
HCcCleoBaHUE OCOOCHHOCTEW  pPacTBOPEHHUS  BEIIECTB C  Pa3IMYHOM  PAaCTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM JIOJ€M pPACTBOPEHHOIO BEIECTBA,
B3aUMOJICHICTBUE BOJABI C MeTaaMH (HAaTpUeM U KajblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUANIOB), HCCIIEeNOBaHHE OOpa3l0B HEOPraHMYEeCKHMX BEHIECTB PA3IMYHBIX KJIACCOB,
HaOoIeHNe M3MEHEHHUs OKPACKH HMHIMKATOPOB B pacTBOpax KHUCIOT M IIENOYeH, H3yueHue
B3auMoeiicTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIOTHI, KUCJIOT C METaNIaMU, PEaKIIUi
HEWTpaIN3alny, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJTHOTO METajlla APYTUM U3
pacTBOpa COJM, pEIICHUE JSKCIEPUMEHTAIBHBIX 3aJad Mo Teme «BakHelne Kiaccel
HEOPraHUYECKUX COCTUHECHUI.

Iepuonuyeckuii 3axkon u Ilepmoamyeckass cucrema xumMudeckux djementos /. H.
MenpgesneeBa. CTtpoeHne aToMoB. XUMH4YeCKasd CBfA3b. OKHCIMTEIbHO-BOCCTAHOBHUTEIbHbIC
peakuuu

[lepBbie MOMBITKH KJIAcCU(PUKAIUU XUMUYECKHX 3JeMEeHTOB. [loHATHE O Ipynmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMENbHbIE METaJUIbl, TaJIOTeHbl, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

Ilepuoanueckuii 3axoH. [leproanyeckas cucteMa xuMuiyeckux 3semenToB J1. 1. Menaeneena.
Kopotkonepuoanass u anuHHONepuonHass Qopmbl [lepuogudeckoid CHCTEMBl XUMHYECKHX
anemeHToB JI. . MenneneeBa. llepuoasl u rpynnsl. OU3NYECKUN CMBICI MOPAIKOBOIO HOMEpA,
HOMEPOB MEPUOJAa U TPYIIIIHI AJIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX siaep. M3otomnbl. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX
000104ek aTOMOB MepBbIX 20 xuMuueckux dnemeHToB [leproanueckoit cuctemsl [[. 1. Menaeneena.
XapakTepucTUKa XMMHUUYECKOTO 3J€MEHTa Mo ero nosnoxeHuto B [lepuoanueckoit cucreme /. U.
Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUs paauyca aTOMOB XMMHUUYECKHX 3JE€MEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.

3nauenue [lepuonnueckoro 3akoHa u [lepuonnueckoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB /IS
pa3BuTUsA HayKu U npakTuku. [. . Mennenees — yu4€HbIi U TpaXJaHNH.



Xumuyeckas cBsizb. KoBaneHnTHas (1ojisipHas ¥ HEMOJISIPHAS ) CBSI3b. DJIEKTPOOTPUIIATEIHHOCTD
XUMUYECKUX 3JIEMEHTOB. VIOHHas CBSI3b.

Crenenpb okucienus. OKUCIUTENBHO--BOCCTAHOBUTEIbHBIE peakinu. [Iporieccrl okucneHus u
BOCCTaHOBJIeHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit sIkcnepumenm:

M3y4yeHue 00pasIoB BEIIECTB METAIJIOB M HEMETAIIIOB, B3aUMOJICHCTBUE THAPOKCH 1A ITUHKA C
pacTBOpaMu KUCJIOT U IIEJI0YEH, TPOBEICHUE OTIBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIBHO -
BOCCTAHOBUTEIbHBIX Peakluil (TOpeHre, PEaKuy pa3aoKeHHUs, COCTUHEHUS ).

Meosrcnpeomemmnnie ceasu

Peanuzarust MexXnpeIMeTHBIX CBSI3€H MTPH M3YYCHUU XUMUHU B 8 KJIACCE OCYIIECTBIISIETCS Yepe3
WCIIOJIb30BAHUE KaK OOIIMX E€CTECTBEHHO--HAYyYHBIX TOHSATHH, TaK W TIOHSATUH, SBISIONUXCS
CHUCTEMHBIMU IS OTJACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAYYHbIE TIOHSATHS: HAYYHBIA (PaKT, TUIIOTE3a, TEOPHs], 3aKOH, aHAJIH3,
CUHTE3, KiacCUpUKAIMA, TEPHOIUIHOCTh, HAONIOJACHUE, OKCIIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHUE, MOIENb, SIBJICHHE.

®dusmka: wMaTepusi, aroM, DOJIEKTPOH, TMPOTOH, HEHUTPOH, WOH, HYKIUA, H30TOIIbI,
PaIoOaKTUBHOCTD, MOJIEKYJIA, JIEKTPUUCCKUN 3apsil, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSTHUE
BEIIIECTBA, ra3, PU3ndecKre BEINYNHBI, €IUHUIIBI H3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE31161, COTHIIE.

buonorus: ¢porocuntes, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MuHEpasbl, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOTIAEMBIE,
TOIUIUBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3VYJIbTATbI OCBOEHUSA TNPOT'PAMMBLI 110 XMMHUU HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHHUS IMPOTPAMMBbl OCHOBHOTO 00Imero oOpa3oBaHUS
JOCTUTAIOTCSl B X0Ji¢ OOYYCHHs] XMMUU B €IMHCTBE Y4eOHOW M BOCIHMTATEIHLHOMN JEATEIHLHOCTH B
COOTBETCTBUHU C TPATUITMOHHBIMH POCCUUCKHUMHU COIMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMHU
IICHHOCTSIMH, TPUHATBIMA B OOIIECTBE MNpaBWJIaMU M HOPMaMH IIOBEJCHHUS U CIOCOOCTBYIOT
MpoIieccaM CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITUAIM3AIIAN 00YJaFOIITXCS.

JIMYHOCTHBIE pEe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIUXCA PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIUHN U PACIITUPEHUE OTBITA ISATSILHOCTH Ha €€ OCHOBE,
B TOM YHCJI€ B YaCTH:

1)naTpuoTHYeCKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIICHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY M HAyYHOMY
HACJIEUIO, TOHMMAaHUs 3HAYCHHMS] XHMHUYECKOW HAayKd B JKM3HH COBPEMEHHOTO OOIecTBa,
CIOCOOHOCTH BIAJIETh JOCTOBEPHONW HH(OpMAIME O TEepeOBBIX JOCTIKEHHUSIX U OTKPBITHIX
MHUPOBOM U OTEUECTBEHHON XHUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpPOMCTBE MHUpa
1 O0IIECTBA;

2)rpasIaHCKOro0 BOCIIUTAHMS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpPaBWJIAaX MEXKIUYHOCTHBIX OTHOILICHUH B
KOJIJICKTHUBE, KOMMYHUKATUBHOMU KOMIIETEHTHOCTHU B 00IIeCTBEHHO MOJIC3HOM,
y4eOHO-UCCIeIOBATENIbCKOM, TBOPYECKOM U JPYrUX BHIAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHooOpa3HO COBMECTHOW AEATEIHLHOCTH MPHU BBIMOJHEHUH Y4eOHBIX, O3HABATENBHBIX 3aJad,
BBITIOTHEHUH XHUMHYECKUX OKCIIEPUMEHTOB, CO3/JaHUU Y4YeOHBIX TIPOEKTOB, CTPEMIICHUS K



B3aMMOTIOHUMAHUIO M B3aWMOIIOMOIIM B IpOIecce 3TOW y4eOHOW MesATeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE MOBEJCHUE U MOCTYIKU CBOUX TOBApULIEH C MO3ULIMHM HPABCTBEHHBIX U IPABOBBIX
HOPM € YYETOM OCO3HAHHUS MOCJIEICTBUI MOCTYIIKOB;

3)11eHHOCTH HAYYHOTI'O IO3HAHUS

MHPOBO33PEHYECKUE MPECTABICHUS O BELIECTBE U XMMHUUECKON pEeaKIIMU, COOTBETCTBYIOILINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIIAIOLINE OCHOBY JJIsl MOHUMAHHUS CYIIHOCTU
Hay4yHOM KapTUHBI MHUpa, MPEICTaBICHHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOIbI,
B3aMMOCBSI35IX YEJIOBEKA C IPUPOTHOMN CPEIoH, O POJIU XUMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTeIbHbIE MOTHBBI, HAlpaBJICHHbIE Ha TOJYyYEHHE HOBBIX 3HAHUM MO XHUMMHH,
HeoOXonuMble s OOBSCHEHUS HAOMI0JaeMbIX TPOLECCOB M SBJICHMM, I03HABATEIbHOM,
MH(OPMALIMOHHON U YUTATENbCKON KyJIbTYphl, B TOM YHCII€ HABBIKOB CAMOCTOSITEJIbHON paboTHI C
y4eOHBIMM TEKCTaMH, CIPAaBOYHON JMUTEpaTypod, JOCTYIMHBIMH TEXHUYECKUMHU CpEICTBaMU
MH(OPMALMOHHBIX TEXHOJIOTU;

WHTEpeC K OOYYCHHIO W TO3HAHHIO, JIFOO03HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, TMPOEKTHOW W HCCIEAOBATEIbCKON NEATETLHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHeIIeM;

4)(popMHpPOBAHUS KYJIbTYPbI 310POBbS:

OCO3HAHKE [IEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3/10pOBBII 00pa3 ’KU3HU, OCO3HAHKE TIOCTIEICTBUN U HETIPUSATHE BPEAHBIX IPUBBIUEK (YIOTPEOICHUS
QJIKOTOJIsI, HApPKOTHKOB, KYpEHHsI), HEOOXOIUMOCTH COOIIOJACHHUS TpaBUJ OE30MacHOCTH TMpH
oOpallleHnH ¢ XUMUYECKUMU BEIIeCTBaMU B OBITY U PEabHOM HKHU3HU;

5)TpynoBOro BocnuTaAHMS:

MHTEpEC K MPAaKTHUYECKOMY H3YydeHHUIO Ipodeccuil U TpyAa pa3iIUuyHOTO pOJia, YBaXKEHHUE K
TPYAy M pe3yiabTaTaM TPYIOBOW IEATEIbHOCTH, B TOM YKCJIE HA OCHOBE MPUMEHEHUS NMPEAMETHBIX
3HaHMUN TI0 XUMHUHU, OCO3HAHHBINA BBIOOP MHAWBUYaTbHOM TPAEKTOPHH MTPOJOLKEHHS 00pa30oBaHMUsl C
y4€TOM JIMYHOCTHBIX HUHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB H
noTpeGHOCTeH, ycrnemHoi mpohecCHOHaIbHOW NEITeNbHOCTH U Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJaITUPOBATHCS B MPOPEeCCUOHATBHOI cpejie;

6)3K0J10r14eCKOr0 BOCIIMTAHMS:

9KOJIOTMYECKU 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHHKY >KU3HHM Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHMs, MOHHMAaHHE ILIEHHOCTH 3JI0POBOrO U 0O€30MacHOro olpasza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE
LIEHHOCTU COOJIOACHUS TMpaBui 0€30MacHOTrO MOBEAEHUs MpH paboTe C BEIIECTBAMH, a TaKXKe B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TIOJydaeMble MPU U3YYCHUU XUMUH, IS peuIeHHs 3ajad,
CBSI3aHHBIX C OKPY)KAIOILIEeH MPUPOTHOM CPeI0i, ISl MOBBILIIEHHS YPOBHS SKOJIOTHUECKOM KYJIbTYPHI,
0CO3HaHMA INI00ATBHOTO XapaKTepa SKOJIOIMUYECKHX MpoOJIeM M MyTed UX pelieHHs MOCPeICTBOM
METO/IOB XMMUH, SKOJIOTMUECKOTO MBIIIJIEHUS, YMEHHUS PYKOBOACTBOBATHCA UM B TIO3HABATEIBHOM,
KOMMYHHMKaTUBHOW U COLIMAJIBHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTampenMeTHBIX pe3yJabTATOB BBLAEISIOT 3HAUMMble I (POPMUPOBAHUS
MHUPOBO33pEHUsI OOIIeHAayYHblE TMOHATUS (3aKOH, TEOpHs, NPUHIMI, THIOTe3a, (PaKT, cUcTeMma,
IpoIecc, 3KCIEPUMEHT U JIPYroe.), KOTOpPbIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax M MO3BOJIAIOT HAa OCHOBE 3HAHMU M3 3THX MPEAMETOB (OPMHPOBATH MPEJCTABICHHUE O
LIEJIOCTHOM HaydyHOM KapTUHE MHpa, M YHUBEpCAIbHbIE YyuyeOHbIC ACUCTBUS (IIO3HABATENIbHBIE,



KOMMYHHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpbIe OOecreunBaoT (GOpMHUpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHUPOBAHHUIO M OCYILIECTBIICHUIO YU€OHOH eATEILHOCTH.

Ilo3naBaTenbHbIC yHHBepPcadbHbIe YueOHbIe JelCTBUSA

Ba3oBble 1ornyeckue geiicTBus:

YMEHHMS UCHOJIb30BaTh IPUEMBI JIOTUYECKOTO MBIIIIEHUS TP OCBOCHUM 3HAHUN: pacKpbIBaTh
CMBICIT XUMUYECKHUX MOHATUN (BBIACNIATH UX XapaKTEepHbIE MPU3HAKH, YCTaHABIMBATh B3aMOCBS3b C
IPYTUMH TIOHSATHSAMH), WCIOJB30BATh TOHATHS Ui OOBSICHEHUS OTACIBHBIX (DAKTOB W SBICHHI,
BBIOMpATh OCHOBAHHMA W KPUTEPHH Ul KIACCH(DUKAIUM XUMHYECKUX BEUIECTB U XUMHUYECKHX
peakiuii, ycTaHaBIMBaTh NPUYMHHO-CJIEJICTBEHHBIE CBA3U MEXAY OObEKTaAMHM W3YYEHHUS, CTPOUTD
JIOTUYECKUE PpacCyXJCHUs (MHIAYKTUBHBIC, AECTYyKTHBHBIE, IO AaHAJOTUH), JEJlaTh BBIBOJBI H
3aKIIIOUEHUS;

yMEHHE NPHUMEHSTh B IpOIlEcCEe MO3HAHUSA TMOHATHS (IIpeIMETHbIE M METalpeAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, HCIIOJIb3yEMblE B XUMHH, NpeoOpa3oBbIBATH HIMPOKO
MpUMEHsIeMble B XMUMHHU MOJENbHBIE IMPEACTAaBICHUS] — XUMHUYECKHM 3HaK (CHMMBOJ 3JIEMEHTA),
XUMHUecKas popMysia U ypaBHEHHE XUMHUECKOHN peaKkIiy — P PEIIeHUN yueOHO-T03HABATEIbHbBIX
3a/a4, ¢ y4€TOM 3THX MOJENIbHBIX MPEICTAaBICHUHN BBISBIATH M XapaKTepU30BaTh CYIIECTBEHHbIE
MPU3HAKU N3Y4aeMbIX 0OBEKTOB — XUMUYECKHX BELIECTB M XUMUYECKHX PEaKIIHii, BBISBIATH OOIINE
3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3M M MPOTHUBOPEUMS B M3y4aeMbIX Ipolieccax M
SIBIICHUSX.

Bba3soBble nccienoBarejbcKue 1eiCTBUA:

YMEHHE UCIOJIB30BaTh MMOCTABJIEHHBIE BOIIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHHUS, a TAKKE
B Ka4yeCTBE OCHOBBI JJIs1 (POPMUPOBAHMSI TMIIOTE3bI 10 MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CY)KJICHUH;

pUOOpETEHUE OIbITa MO IUIAHUPOBAHUIO, OPraHU3allMd W MPOBEACHUI0 YYEHHYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOIIOJAaTh 332 XOJOM IPOLECcCca, CaMOCTOATENBHO MPOrHO3UPOBATh €ro
pe3yibTar, (OopMyJIupoBaTh OO0OOLIEHHMS W BBIBOABI IO pe3ylbTaTaM IPOBENEHHOTO OIbITA,
HCCIIEIOBAHUS, COCTABIISITh OTYET O MIPOJAETIaHHOM padoTe.

Pa6ora ¢ undpopmaunmeii:

yYMEHHUE BBIOMpaTh, aHAJIU3UPOBATh U UHTEPIPETUPOBATh HH(POPMALIUIO PA3JIUYHBIX BUJOB U
(dopM mpeAcTaBICHUs, MOIYYaeMYI0 U3 Pa3HbIX MCTOYHUKOB (HAyyHO-NONYJISpHAs JUTEparypa
XUMUYECKOT0 COJIepKaHMsl, ClIpaBOYHble NOcoOus, pecypcbl MHTepHeTa), KpUTUYECKH OLICHUBAThH
IIPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAILIHIO;

YMEHHUE MPUMEHATh PAa3JIMYHbIE METOJbl U 3alpOoChl MPU MOUCKE U 0TOOpe MHpOpManuu U
COOTBETCTBYIOLIUX JIAaHHBIX, HEOOXOIMMBIX JUISl BBINOJIHEHHs y4eOHBIX U MO3HABaTEJIbHbBIX 3a/1a4
ONpENeNEHHOr0 THUMa, NpUoOpeTeHHe OmbITa B 00JacTH MCMOJIB30BaHUA UHPOPMALUMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIAJACHUE KyJIbTYpOH AKTMBHOIO HCIOJIb30BAHUS PA3IUYHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMajJbHYIO (OpMY IpEJICTaBICHUS
uHbOpMAllMM U WUIIOCTPUPOBATH pellaeMble 337a4d HECJIOKHBIMU CXEeMaMH, JuarpaMMaMy,
Apyrumu popmamu rpaduku U UX KOMOMHALUSAMY;

YMEHHE MHCII0JIb30BaTh W aHAIM3UpOBaTh B Mpollecce Y4eOHOW U MCCIIeN0BaTENbCKON
JeATeTbHOCTH HH(POPMALIHIO O BIUSHUM MPOMBIIIIICHHOCTH, CEILCKOTO X03sMCTBA M TPAHCIIOPTa Ha
COCTOSIHME OKPYKAIOIIEH IIPUPOIHON CPEIBI.

KoMMmyHuKaTHBHBIC YHUBepCcaJlbHbIe y4eOHbIe JeHCTBHSA:

YMEHUS 3371aBaTh BOMPOCHI (B X0 TUaora u (Win) AUCKYCCHH) 10 CYILECTBY 00CyXaaeMOi
TEMBI, POPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTENBHO BBIMOJHEHHS TPEUI0KEHHON 3a1a4H;



YMEHHUSI [IPEJICTABIIATh MIOJIyYEHHBIE PE3Y/bTAThl I03HABATEIbHON JIEATEIbHOCTU B YCTHBIX U
IIMCbMEHHBIX TEKCTaX; JA€IaTh [IPE3CHTALINIO PE3YIbTATOB BHINOIHEHHUSI XUMUYECKOTO SIKCIIEPUMEHTA
(JtabopaTOpHOTO OIBITA, JA0OPATOPHON PAaOOTHI MO HCCICIOBAHUIO CBOMCTB BEHIECTB, YY€OHOTO
IIPOEKTA);
YMEHHSI y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW I103HABaTENIbHOU U
HCCIIEI0BATENIbCKON JESITEIbHOCTU MPU PELLIEHUN BO3HUKAIOLIUX MPOOJIEM Ha OCHOBE y4€Ta 00IIUX
WHTEPECOB U COTJIACOBAHUS TO3MIUH (0OCYKICHHS, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBD»,
KOOpJMHAIMS COBMECTHBIX JEMCTBUI, ONpe/ieIeHne KPUTEPUEB 110 OLIEHKE KaueCTBA BBIIIOJHEHHOM
paboThl U ApYyTrHE).
PeryasiTuBHbIe YHMBepcaJIbHbIe YUeOHbIe AelicTBUS:
YMEHHE CaMOCTOSITENIbHO OMNpPEAENATh LEIN ACSITEIbHOCTH, IJIAaHUPOBAaTh, OCYLIECTBIISTH,
KOHTPOJMPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIEATEILHOCTD, BEIOMpATh HanboJee
a¢hdexTuBHBIE CIOCOOBI pelieHusT YueOHBIX U MO3HABATEIbHBIX 3a/a4, CAMOCTOSITEIHHO COCTaBIIATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIM aIrOPUTM JIEWCTBUI NPH BBINOJHEHUW 33JaHUN C Y4ETOM
MOJIyYE€HUs HOBBIX 3HaHUI 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBAX W pEaKLUsAX, OLICHUBATb
COOTBETCTBUE MOJTYYEHHOIO Pe3yiIbTaTa 3asiBICHHOH 11eJId, YMEHHE HCII0Ib30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, [Tpe/iaraéMble B yCIOBUU 3aJaHHM.
MNPEJIMETHBIE PE3YJBTATHBI
B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOCHHMIO O00S3aTEIbHOIO  COJAEPIKAHMUS,
YCTAaHOBJICHHOTO JaHHOW (QeaepanpbHON  paboyeil mporpamMmoil, BBIICTSIOT: OCBOCHHBIC
00yyarouMMuUCs Hay4Hble 3HaHUS, YMEHUS U CIIOCOObI ACUCTBUM, crielupruecKkue i MpeIMeTHOI
obnmactu «XUMHS», BUIBI NEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIpETaluu,
peoOpa30BaHMIO U TPUMEHEHHUIO B PA3JIMUHBIX YIEOHBIX U HOBBIX CUTYaLlUX.
K xonmy oOydyenuss B 8 kjacce mpeaMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHSATUH: aTOM, MOJIEKyJa, XMUMHUYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJJHOPOIHAS U HEOHOPOIHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHasi M MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIIECTBa,
MOJIb, MOJISIPHAs Macca, MaccoBast I0JIs XMMUYECKOTO AJIEMEHTA B COeTMHEHUH, MOJIIPHBIN
00BEM, OKCHUJI, KUCIIOTA, OCHOBaHUE, COJIb, SJIEKTPOOTPULIATENILHOCTD, CTEIIEHb OKUCIICHHUS,
XUMHYECKas peakius, Kiaccuukamus peakuui: peakiuu COCIWHEHUs, pPeakluu
pa3noKeHusl, peaKIMK 3aMeIleHHs], peaklui 0OMeHa, 3K30- M SHJ0TEPMHUECKUE PEAKIIHH,
TEIUIOBOM 2(PeKT peakiuu, sAPO aTroma, FNEKTPOHHBINA CION atroma, aToMHasi OpOUTab,
paanyc aToMa, XUMUYECKasi CBS3b, MOJIAPHAS M HEMOJIApHAs KOBAJICHTHAs CBSI3b, HOHHAS
CBs3b, HOH, KAaTHOH, aHWOH, pacTBOpP, MaccoBas [OJid BellecTBa (IPOLIEHTHAs
KOHILIEHTpAIIKs) B PacTBOPE;

® JUUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHSATUH M NPUMEHSTh 3TH
MOHATHUS MPU ONKMCAHUU BELIECTB U UX MPEBPALCHUN;

® UCMOJb30BATh XUMUYECKYI0 CUMBOJIMKY JJISl COCTaBJIeHUs ()OPMYJT BELIECTB U YpaBHEHHM
XUMUYECKUX PEAKIUH;

® OMNpeAeNsITh BaJCHTHOCTb AaTOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHHSX, CTENEHb
OKHCIICHHsSI DJIEMEHTOB B OWHApHBIX COEJUHEHUSX, INPUHAUICKHOCTh BEIIECTB K
OTIpe/IeNIEHHOMY KJIacCy CO€AMHEHUH 1o hopMyliaM, BUJ XUMUYECKOH CBA3U (KOBaJIEHTHAs
Y MOHHAas1) B HEOPraHUYECKUX COEANHEHUSIX;



packpsiBaTh cmbica llepumoauueckoro 3axona JI. M. MenneneeBa: 1€MOHCTPUPOBATh
[IOHUMaHUE IEPUOJUYECKON 3aBUCHUMOCTH CBONCTB XMMHMUYECKHUX D3JIEMEHTOB OT HUX
nonoxkeHust B llepuonnyeckoil cucreme, 3aKOHOB COXPaHEHMsSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHMsI, 3aKOHa ABOTaipo;

ONMCHIBATh U XapaKTepU30BaTh TaOINYHYI0 popMy [leproauueckoit cucTeMbl XUMUYECKUX
JJIEMEHTOB: pa3nyaTh MOHATUS «rJaBHas mnoArpynmna (A-rpynma)» U «1o0oyHas
noarpymnmna (b-rpynma)y, Mansie u 60JIbIIIE TEPHUOABI, COOTHOCHTH 0003HAYEeHHUsI, KOTOPBIE
umerotcss B Tabmuie «llepuoamueckas cucremMa XuMmH4Yeckux onemeHtoB . WM.
MenneneeBa» C UUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS AaTOMOB XHUMHUYECKUX
2JIEMEHTOB (COCTaB W 3apsAl fapa, oOliee YMCiIO AJIEKTPOHOB M pacHpelieieHHe UX IO
AJIEKTPOHHBIM CJIOSIM);

KJIaCCU(UIMPOBATh XUMUYECKHE BJIEMEHTbI, HEOPraHMYECKHE BEIIeCTBa, XUMHUYECKUE
peakuuu (MO 4YMCIYy M COCTAaBYy YYAacTBYIOUIMX B pEAKUUU BEIIECTB, MO TEIJIOBOMY
shdekry);

XapaKTepu30BaTh (OMUCHIBaTh) OONIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3UYHBIX
KJIacCOB,  NOJTBEp)KJash  ONMCAaHME  MpPUMEpPaMH  MOJEKYJISpPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOTrHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUH B Pa3JIMUHBIX YCIOBHSIX;
BBIYHCISATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJIAPHYIO MacChl BEIIECTB, MAacCOBYIO
JOJII0 XMMHUYECKOTO 3JIeMeHTa 1Mo (opMylie COCTUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTh PACUYETHI IO YPAaBHEHUIO XUMHUYECKON pPEeaKIny;

MIPUMEHSITh OCHOBHBIE OIEpallMd MBICIUTENBHON NESTENbHOCTH — aHAIW3 W CHHTE3,
cpaBHeHHE, O0O0O0OIEHHE, CUCTEMATH3AIMIO, KIACCH(PUKAIMIO, BBISBICHUE MPUYUHHO-
-CIICZICTBEHHBIX CBS3€H — JUIsi M3y4yeHHUS CBOMCTB BEUIECTB U XUMHUYECKHX PEaAKIIHA,
€CTECTBEHHO-HAY4YHbIE METO[bl MMO3HAHUSI — HaONIIOJICHUE, U3MEPEHUE, MOJCINPOBAHUE,
AKCIIEPUMEHT (peabHbIA U MBICICHHBIN);

cleoBaTh IpaBWiIaM  [OJIb30BAHMS  XUMHMYECKOM TMMOCyAod U J1abopaTopHBIM
o0opynoBaHHeM, a TaKKe IMpaBuiIaM OOpalleHHus C BeElIeCTBAMH B COOTBETCTBUHU C
WHCTPYKUHUSMHU TI0 BBITIOJHEHHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB IO MOJYyYEHHUIO U
coOupaHHIo ra3000pa3HbIX BEIECTB (BOAOPOIa U KHUCIOPOa), IPUTOTOBIEHUIO PACTBOPOB
C omnpenenéHHONW MaccOBOM JI0yiel pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XMUMHYECKHUE OHKCIEPUMEHTHl IO PpACHO3HABAaHHIO PACTBOPOB MIEIOYEH U KHUCIOT C
MTOMOIIBI0 UHAUKATOPOB (JTakmMyc, (heHoTaaerH, METHIOPAHK U IPYTHE).



IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE
Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne I[aTa OﬁpaSOBaTeJII)HI)Ie
Bceero H3YYeHH s
padoTsI padoThbI pecypchl
XHUMUS- 4aCTh €CTECTBO3HAHUS.
1 BBOAHBIN HHCTPYKTAX 110 OXpaHe 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0d210c
Tpyaa u Th Ha ypokax XumMuu
bu6moreka [IOK
2 Hpemver ximmi. Betuectsa ! https://m.eds00.ru/ff0d227e
3 Kpatkuit ouepk HCTOpUH pa3BUTHUSA bubnuoreka [IOK
XUMHHA https://m.edsoo.ru/ff0d23dc
[Tepuoanueckas cucrema
4 XUMHUYECKUX 3j1emMenToB .M. 1 bu6mmoreka [IOK
MenneneeBa. 3HAKH XUMHAYECKUX https://m.edsoo.ru/ff0d26ca
AJIEMEHTOB.
Xumuyeckas popmyina.
5 OrtHocHTenbHAas aTOMHAas Macca. 1 bu6mmoreka [IOK
OTHOCHUTEIbHAS MOJICKYJISIpHAs https://m.edsoo.ru/ff0d28c8
Mmacca
[Iposepounas padota Nel
5 Xumuyeckue GopMyIbl 1 bubnnoreka [JOK
BBIYHCIIEHHUS 110 XUMHUYECKUM https://m.edsoo.ru/ff0d2a6c¢
bopmynam.
7 OCHOBHBIE CBEJICHUSI O CTPOECHUU 1 bubnuoreka [JOK
aTOMOB https://m.edsoo.ru/ff0d2be8
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H3MeHeHus B cOCTaBe siep aTOMOB

bubmuoreka [JOK

8 XMMHYECKUX 3JIEMEHTOB. M30TOMEI. https://m.edsoo.ru/ff0d2a6c¢
9 CtpoeHnue JIeKTPOHHBIX 000JI09eK bubnuorexa [JOK
aTOMOB. https://m.edsoo.ru/ff0d2d50
H3MeHeHune uncia 3JeKTpOHOB Ha
10 BHEIIIHEM 3HEPIeTUYECKOM bubnuorexa [JOK
YPOBHEATOMOB XHUMHUYECKUX https://m.edsoo.ru/ff0d2eae
aneMeHTOB. loHHas CBSI3b
BzaumopeiicTBre aTOMOB
11 3JIEMEHTOB-HEMETAIIIOB MEXTY bubmuorexa [JOK
coboii. KoBaseHTHas HemoaspHas https://m.edsoo.ru/ff0d323c
CBSI3b.
12 KoBanentnas nonspHas bubnuoreka [IOK
XAMHUYECKas CBSI3b https://m.edsoo.ru/ff0d350c
13 Merannnyeckass XAMHYECKast CBS3b bubamorexa LOK
https://m.edsoo.ru/ff0d5230
14 ZC%)SI(){(SrIif)e::;;fAPITCs;t? iﬁ§§§:CKHX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d37fa
JEJIECMEHTOBY»
15 KontponbHas padorta Nel «Atombl bubnuoreka [JOK
XMUMHYECKHX DJIEMEHTOBY https://m.edsoo.ru/ff0d3al6
16 [IpocThie BelmecTBa- METALIbI bubmmorexa [IOK
https://m.edsoo.ru/ff0d3b88
17 [IpocThie BelecTBa- HEMETAJLIBI bubmorexa [IOK
https://m.edsoo.ru/ff0d5708
18 Konunuectso Bemectsa. MosspHas bubnuoreka [IOK

Macca

https://m.edsoo.ru/ff0d3f34
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bubmuoreka [JOK

1 M i
o OMAPHBI O0LeM razon https://m.edsoo.ru/ff0d40c4
20 [IpoBepounas paborta Ne2 bubnuorexa [JOK
«[IpocTeie BemeTBay https://m.edsoo.ru/ff0d4290
bubmmoreka [{OK
21
Crenes okucIeHiA https://m.edsoo.ru/ff0d448e
" ]j;;xneimnue Kjacccm 6I/IH8§)HBIX€ Bu6morexa LIOK
WHEHHI- OKCHJIBI M JIETYYH
g AR HICTYH https://m.edsoo.ru/ff0d4614
BOJIOPOJIHBIE COSTMHEHUSI.
bu6moreka [IOK
23 O .
CHOBATIA https://m.eds00.ru/ff0d497a
bu6moreka [IOK
24 K )
HCTOTH https://m.edsoo.ru/ff0d4790
bu6mmoreka [IOK
25 Coam. https://m.edsoo.ru/ff0d4c4a
26 Kpucrannmaeckue pemerku Bubnuorexa LIOK
P P ’ https://m.edsoo.ru/ff0d4ae2
97 dOusnvecKue IBJICHUS B XUMHUH. bu6mmoreka [JOK
YucTele BEMIECTBA U CMECH. https://m.edsoo.ru/ff0d4dd0
28 [IpakTrueckas padorta Nel Ananus bubnuoreka [JOK
MOYBBI https://m.edsoo.ru/ff0d4dd0
29 MaccoBas u 00beMHas J0oIU bu6mmoreka [JOK
KOMIIOHEHTOB CMECH. https://m.edsoo.ru/ff0d50d2
[IpakTuueckas pabora Ne 2
30 «IIpuroToBienue pacTBopa caxapa bubnuoreka [IOK

U PacyeT ero MaccoBOM JI0JU B
pacTBope»

https://m.edsoo.ru/ff0d4dd0
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O0001IEeHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK
31 3YHos no teme «CoennHenus https://m.edsi.ru/fde4f42
XUMHUYCCKUX DJIEMECHTOBY
KontponbHas padborta Ne2

32 COGI[II/)IHGHI/IFI XII)/IMI/I‘IGCKI/IX bubmmorexa [TOK

https://m.edsoo.ru/ff0d542e
3JIEMCHTOB.
[Tpaktuueckast padota Ne3 [Ipuemsr

33 oOpartenus ¢ 1ab0paTOpHBIM bubnuoreka [JOK

obopynoBanuem. Harpesanue https://m.edsoo.ru/ff0d55a0
BEIECTBA B OTKPHITOM TIAMEHH.

34 ®dusnuecKue ABJICHUS B XUMUU. bubamorexa LOK
https://m.edsoo.ru/ff0d5708
bu6moreka [IOK

35 XHUMITECKHe peailiit https://m.edsoo.ru/ff0d587a

36 [IpakTuueckast pabota N4, bubmuorexa [JOK

Habmronenue 3a ropsiieii CBEYOH. https://m.edsoo.ru/ff0d59e2
[IpakTrnueckas padora Ne 5 mo Teme
37 <<1PIpI/I3HaKI/I XI/H\EH%CKHX peakuuii u bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
YCIIOBHS UX MPOTEKAHUS
38 XUMUYECKUE ypaBHEHUS. 3aKOH bubnuoreka [JOK
COXpAHECHHS MACCHI BEILIECTB. https://m.edsoo.ru/ff0d5eba

39 PacdeTsl o XuMu4ueCKuM bubmuoreka [JOK

yYpPaBHEHHSIM. https://m.edsoo.ru/ff0d6342

40 Peakius pasnosxeHusl. bubmorexa [IOK
https://m.edsoo.ru/ff0d664e
bu6mmoreka [JOK

41 Peaknus coennHeHns.

https://m.edsoo.ru/ff0d664e
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bubmuoreka [JOK

42 Peatciyins saMetIeHis https://m.edsoo.ru/ff0d67ca
bubmmoreka [{OK
43 Peaxupt o6merz. https://m.edscl)lo.ru/fde67ca
44 Tunst XI/IMI/I‘I?CKI/IX peakuuii Ha bubnuorexa [JOK
pUMeEpE CBOMCTB BOJIBI. https://m.edsoo.ru/ff0dfee2
o | ey
— BemeCTBaM;I» https://m.edsoo.ru/ff0dfee2
16| iomenenmn, sponoronmme buGmroexa LIOK
BemeCTBaMH; https://m.edso0.ru/00ad9474
47 PactBopenne. PactBopumMocTs bubnuoreka [IOK
BEIIIECTB B BOJIC. https://m.edsoo.ru/00ad9b7c
48 DNEeKTPOTUTHIECCKAs JUCCOIHAIIHSI. bubmorexa [IOK
https://m.edsoo.ru/00ad9a50
49 OCHOBHBIE TIOJIOKEHUS bu6mmoreka [IOK
AIIEKTPOJIMTHYECKOM TUCCOIHALINH. https://m.edsoo.ru/00ad9ch2
bu6mmoreka [JOK
>0 Hontbie ypapHers https://m.edsg).ru/OOad9ela
51 WNonnsle ypaBHEHUS. Bubmiorexa LIOK
https://m.edsoo.ru/00ad9ffa
[IpakTuueckas pabota Ne6. MonHbie
€aKIuu. Y CIIOBHS IPOTCKAHMS
52 EI/IMI/II-ILIGCK?/IIX peaKI_lI/IIg MEXKIY bubmorexa HOK

pacTBOPAMHU JJICKTPOJIATOB 10O
KOHIIA.

https://m.edsoo.ru/00ada52c
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Kucnotsl, ux kinaccuduxanus u

bubmuoreka [JOK

53 CBOWCTBA. https://m.edsoo.ru/00ada52c

54 OcHoBaHwus BX Ki1accupukamnms u bubnuorexa [JOK
CBOWCTBa https://m.edsoo.ru/00ada342

55 Oxcupl UX Kaccu(puKanus u bubnuorexa [JOK
CBOWCTBA. https://m.edsoo.ru/00ada6bc

56 Comnu, ux kiaccuukanus u bubnuoreka [JOK
CBOWCTBA. https://m.edsoo.ru/00ada824

57 I'eneTndeckas CBI3b MEXKIY bubnnorexa [JOK
KJIacCaMH BEIIECTB. https://m.edsoo.ru/00ada96e
ITpakTryeckas Ta No7.

58 C}I::)lﬁCTB: (i(P?CHI())i6ZCjI(J)\II;ZHI/II71 bubamorexa LOK

. ’ ’ https://m.edsoo.ru/00adaab8
COJICH ¥ OKCHJIOB.

59 OKHCIUTETHbHO- bu6mmoreka [IOK
BOCCTaHOBHTEJIbHBIE PEAKIINH. https://m.edsoo.ru/00adac34
O06o01menre 1 cucTeMaTru3arus

60 3HaHPIHI>:I[ 0 TEME: « OKI/ICJH/ITL;JILHO- bubmmorexa LIOK

https://m.edsoo.ru/00adaab8
BOCCTAaHOBHTEJIbHBIE PEAKITUN

61 CBolicTBa BELIECTB U3YYEHHBIX bu6mmoreka [JOK
KkiaccoB B cBere Teopun OBP. https://m.edsoo.ru/00adaab9
[IpakTuueckas padora Ne§.

62 P:IJ_IGHI/IG SKCHGI;)I/IMGHTaJIBHBIX bubmmorexa IOK

https://m.edsoo.ru/00adae28
3a7a4
O000I11IeHNE U CUCTEMATH3AL[MSI
63 3YHos no teme «PacTtBopeHue. bubnuoreka [JOK

PacTtBOpBI. Peakiiun noHHOTO
obmena u OBP»

https://m.edso0.ru/00adb076
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KonTtponsHas padota Ne 4

bubmuoreka [JOK

64 PacrBopenue. PacTBopsl. Peakiun 1 https://m.edso0.ru/00adb076
nonHoro ooMena u OBP.
bubmmoreka [{OK
65 [ToBTOpEeHUE 1 https://m.edsoo.ru/00adb486
bubmmoreka [{OK
66 IToBTOpEHUE 1 https://m.edso0.ru/00adb33c
bubmmoreka [{OK
67 IToBTOpEHUE. 1 https://m.edsoo.ru/00ad9ch2
bu6moreka [IOK
I1 . 1
68 OBTOpEHHUE https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






