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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 XMUMHM Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3yJdbTaTaM OCBOCHHSI OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHus, IPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBE (QeaepanbHO paboueld MNporpamMMel
BOCITUTAHMS U C YYETOM KOHIICTIIUH MPETO/IaBaHusl Y4eOHOTO MpeIMeTa « X UMHUSI
B 00pa3oBaTeNbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MOPENCTABICHUE O LENAX, OOIIeH CTpaTeruu
oOy4yeHUs, BOCIUTAHUS W Pa3BUTHUS OOYYAIOIIMXCS CpPEACTBAMH Yy4eOHOro
npeaMera, YCTaHABJIUBAET o0s3aTeNbHOE IpeAMETHOE coJiepKaHue,
NpeayCMaTPUBACT PACHPEACICHUE €ro IO KilaccaM W CTPYKTYpUPOBAHUE TIO
pazzienaM W TeMaM TpPOorpaMMbl 1O XUMHUH, ONPEACISIET KOJIMYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU CoJIepKaHusl, PEKOMEHTyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YUYEHUS XUMHH C y4€TOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4eOHOTO  MpoIlecca, BO3PACTHBIX
0COOEHHOCTEW 00y4aroluXxcsi, OINpeAeNseT BO3MOXHOCTH MpeaMera JJis
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOMN
IpOorpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHUM K
pe3ynbrataM OOy4YEeHHs] XUMUU Ha YPOBHE IIeNieH M3y4deHUs MpeIMeTa i OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATENBHON NIEATENFHOCTH OO0YYalolerocs IO OCBOEHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XUMHH CIYXXUT OCHOBOM g (OPMHPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeCTaBICHUIl 0 MaTEPUATLHOM EIWHCTBE MHpPA, BAKHYIO
poJib UrparoT (GOopMUPYEMBbIE XUMHEH TPEACTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTrU M 00 SBONIONUU BEHIECTB B MPHUPOJIE, O MyTAX pEHIeHUs TI00ambHBIX
mpoOJieM YCTOMYHMBOTO PAa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuenne xumun:

CIIOCOOCTBYET  peaju3alid  BO3MOXKHOCTEW  JJIT  CaMOpa3BUTUS U
dbopMupoBaHUS KYJIBTYPHI JJHMYHOCTH, €€ 00IIel 1 QyHKIIMOHATFHON TPaMOTHOCTH;
BHOCUT BKJIaJd B (OPMUPOBAHME MBIIIJIEHUS W TBOPYECKUX CHOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSATEIBHOW yd4eOHOW  JesATeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCJIEJA0BATEIbCKUX YMEHHUM, HEOOXOIMMBIX KakK B
MOBCEJIHEBHOM XKM3HMU, TaK U B MPOPECCUOHAIBHOU NIESITEbHOCTH; 3HAKOMUT CO
crielu(PUKOd HAyYHOTO MBIILICHHUS], 3aKJIaJIbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIsiAa HA



€IMHCTBO TPHUPOJABI M 4YENOBEKa, SBISETCS OTBETCTBEHHBIM DJTalloM B
(dopMHupoOBaHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH oOy4Jarommxcs;
crocoOCTBYeT GOPMHUPOBAHUIO [ICHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJa B 3KOJIOTMYECKOE
oOpa3zoBaHue 00YUYaOIINXCS.

JlanHble HampaBiieHUss B OOY4YEHHMM XMMHUHU OO€CIEeUMBAIOTCS CHEeUu(UKOi
colepKaHusi  y4eOHOro  mpeaMeTra, KOTOPbIA  SIBISIETCS  Mearoruyecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKW XMMHUU Ha OINpPEAEIIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0O0pa30BaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCS CHCTEMBbI TEPBOHAYATBHBIX TMOHITHH XWMHH, OCHOB
HEOPTaHWYECKOW XUMHUU U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TOHSATHIM
OpPTaHUYECKOW XUMHUH.

CtpykTypa cojiepkaHus MpPOrpaMMbl MO XUMHUHU c(opMUpOBaHA HAa OCHOBE
CUCTEMHOro mnoaxonaa k e¢ uizydenuto. CoJliepkaHHe CKIIAJBIBACTCS U3 CHUCTEMBI
TIOHATHUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITHIA 0 XUMUYECKOM
peakuuu. OO0e ATH CHUCTEMBI CTPYKTYpPHO OpPraHWU30BAaHbl [0 TMPUHLHUIY
IIOCJIEI0BATENIBHOTO PA3BUTHUS 3HAHUN HAa OCHOBE TEOPETHUECKUX IpPEJCTaBICHUN
pa3HOrO YpOBHS:

- ATOMHO-MOJICKYJIAPHOI'O YUCHUA KaK OCHOBBI BCCTO €CCTCCTBO3HAHUA,

—  llepuoamueckoro 3axkona [[. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHa

XUMUH;

—  Y4Y€HHUS O CTPOCHHMH aTOMa U XMMHYECKOHU CBSA3H;

—  TpeAcCTaBiIeHUN 00 dJICKTPOTMTUYCCKON IUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJTHOTO
YpPOBHS K JPYroMy, BBINONHSAS (YHKIHH OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS M BO3MOXXHOCTEH MPAKTHUYECKOTO MPUMEHEHHS U MOJIYYEHHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl TO XHMHH  CTHOCOOCTBYeT  (HOPMHPOBAHUIO
MPEJICTABIEHNS] O XUMAYECKOM COCTABIIAIOIIEH HayYHOM KapTUHBI MUpA B JIOTHKE
€€ CHCTEMHOM NpPUPOAbI, LEHHOCTHOIO OTHOIIEHUS K HAy4YHOMY 3HAaHUIO U
METOJIaM TMO3HAHUS B HayKe. M3ydeHue XWMHUM TPOUCXOAUT C MNPUBICYEHHEM
3HAHUW U3 paHee MH3YUYCHHBIX Y4YeOHBIX MpeaMeToB: «OKpyKaroumid MUpy,
«buomnorus. 5—7 kmacce» u «duznka. 7 Kimacey.

[Ipy wu3yuyeHHH XUMHUU TPOUCXOAUT (POpMHUpOBAHHME 3HAHUM OCHOB
XUMHUYECKOW HAyKU KaK 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU



JNEATENBHOCTA YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBI.
3amaya yd4eOHOro mnpeaMera COCTOUT B (POPMHUPOBAHMU CHUCTEMBI XUMUYECKUX
3HAHUN — Ba)KHEUIIHUX (PAKTOB, MOHATHMI, 3aKOHOB ¥ TEOPETUYECKUX MOJOKECHUI,
JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHUH K HAyYHBIM METOJaM TO3HaHMUS TMPU HU3YYEHUH BEIIECTB W
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIBHBIX YMEHUHN U
WX TpPUMEHEHHH B Yy4eOHO-TO3HABATEIbHOW U y4eOHO-HCCIIEIOBATEIHCKON
NEATeNIbHOCTH, OCBOCHUW TIpaBUJl O€30MacHOr0 OOpalieHusi C BEIIECTBAMHU B
MTOBCEJIHEBHOM KU3HM.

[Ipu u3ydyeHun XUMHUU HA YPOBHE OCHOBHOI'O OOIIETO OOpa30BaHMS Ba)KHOE
3Ha4YCHHUE TPUOOPETN TaKUe 1eIH, KaK:

- dbopMupoBaHuE WHTEIUICKTYaJbHO DPA3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHATUIO DPEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

- HAIlPaBJIEHHOCTh OOYYEeHHST Ha CHCTEMaTHYECKOe MPHOOIICHUE
o0ydJaromuxcs K CaMOCTOSITEIbHOM TIO3HABATEIBLHON JEATEIIbHOCTH, HayYHBIM
MeToJaM TMO3HaHUs, (POPMUPYIOIIUM MOTHBALIMIO U Pa3BUTHUE CIOCOOHOCTEH K
XUMUH,

- oOecrieueHue YCIIOBUH, CIOCOOCTBYIOIIUX IPUOOPETEHHUIO
oOydJaroIMMHCS  OMbITa  Pa3HOOOpa3HOW  JEATENbHOCTH,  MO3HAHUA |
CaMOTO3HAHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIMI), HWMEIOIINUX
YHUBEPCAJIbHOE 3HaUEHUE JJIS PA3INYHBIX BUJIOB JCSITEILHOCTH;

- dbopmupoBanue oO0IeH (YHKIMOHAIBHOM W E€CTECTBEHHO-HAYYHOMN
rPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSACHATH W OLECHHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ysl 3HAHUSA M OIBIT, MOJIYYEHHBIC NMPU W3YUYECHUU
XUMHH, TPUMEHSTh HX TMpPH PEHIEHWH MpoOJeM B TMOBCEAHEBHON JXU3HU U
TPYZOBOU JEATEIbHOCTH;

- dbopMupoBanue y 0Oy4aromMxcsi TYMaHHUCTHYECKUX OTHOIICHHMH,
MOHUMAaHUS [IEHHOCTH XUMHUYECKUX 3HAHWN IS BBIPAOOTKH OSKOJIOTHYECKHU
11eJIeCO00Pa3HOT0 TOBEAEHUS B OBITY W TPYAOBOM NEATETRHOCTH B IEAX
COXPaHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEBI;

- pa3BUTHE MOTHUBALMU K 00YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOIIIO U
CAMOBOCTIMTAHWIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HpOQuiIs M HANPaBICHHOCTH AAJIbHEHIIEro
00y4YeHMUS.

OOmiee 4uCIO YacoB, OTBEAEHHBIX [JI M3YyYEHUS] XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanusi, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJielo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COIAEPKXAHUE OBYYEHUA

9 KJIACC BemecTBO 1 XMMHU4YeCKasi peaKkust

[Tepnonnueckuit 3akoH. [lepuognueckas cucteMa XMMUYECKUX AJIEMEHTOB /.
N. MenneneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHWHU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX IMEPUOAOB, KalWsd, KaIbLUA M HX
COEMHEHUI B COOTBETCTBUM C IIOJIOKEHHEM »JJeMEHTOB B llepuognueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

Ctpoenune BemiecTBa: BHUAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOMN CBSI3H.

Knaccuduxanys u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWMCTBAa BENIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJaccaM HEOPraHUYECKUuX
COEJIMHEHUM, FTEHETUYECKAasl CBSI3b HEOPraHMUYECKUX BEIIECTB.

Knaccuduxanys XuMU4eCcKuX peakiiuii o pa3IuyHbIM MpU3HaKaM (10 YUCITy
M COCTaBy YYacTBYIOIIMX B pEaKIMH BEIIECTB, IO TeIIoBOMY 3(ddekrty, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTalau3aTopa). DK30- U SHAOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUUYECKHE
YpaBHEHUS.

[lonsitue o ckopoctu xumuueckou peakiuuu. [lonarue o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakuusax. [IoHATHe 0 TOMOTeHHBIX M TeTepPOTeHHBIX
peakuusax. [londarue o karanuze. [losiTue 0 XuMHUYeCKOM paBHOBECUU. DAKTOPHI,
BIUSIIOIINE HA CKOPOCTh XMMHUYECKOW pEAKUUMU M TOJIOKEHHUE XUMHYECKOIO
paBHOBECHSI.

OKHUCITUTEIIPHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIUM,  JJICKTPOHHBIA  OaylaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIILHOMN peaKIuu. Cocrasienue YpaBHCHU I
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIMA C  HCHOJb30BAaHUEM  METOJA
3JIEKTPOHHOTO OajaHca.

Teopust 2EKTPOTUTUUECCKON AUCCOUMAIIMN. DIICKTPOIUTHI U HEIJICKTPOIHUTHI.
KaTtnonbl, aHnoHbl. MeXaHU3M JHUCCOIMALIMM BEIIECTB C Pa3JIUYHBIMU BUJIAMU
XUMHU4YecKon cBs3u. Cternenp aucconuanuu. CHibHBIE U cl1a0ble dJIEKTPOJIUTHI.

Peakuuu nonHoro oomMeHa. Y ciaoBusl MPOTEKAHUS PEaKIUi MOHHOTO OOMEHa,
MOJHBIE U COKpalléHHbIE HWOHHBIC ypaBHEHUsA peakiuidl. CBOMCTBA KHCIOT,
OCHOBaHMW U COJIeM B CBETE€ MPEJCTAaBICHUM 00 DIEKTPOIUTUUYECKOM
nucconnanu. KauecTBeHHbIE peakiiuyi Ha UOHBIL. [IoHATHE O rUAPOIN3E COIEH.

Xumuueckuii IKcnepumenm:



O3HAKOMJICHHE C MOJEISIMU KPUCTAUTMYECKUX PEMIETOK HEOPraHMYEeCKUX
BCIIECTB — METAJIOB W HEMETAUIOB (rpaduTa W aiMasa), CIOXKHBIX BEIICCTB
(x7opuaa HATpPHUs), UCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEaKIuu
OT BO3JICHCTBHS PA3TMYHBIX (PAKTOPOB, HCCICIOBAHUE JIICKTPONPOBOTHOCTH
pacTBOPOB BEIIECTB, TpOIECCAa JTUCCOIMAIMKM KHCJIOT, IIEJI04Ye M CoJieh
(BOBMOXHO  WCTOJB30BaHWE BHJEO MAaTEPUAIOB), TIPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOMIMX ~ TpHU3HAKW  TPOTEKaHUS  peaKknWii HOHHOrO  OoOMeHa
(oOpazoBaHue ocajaka, BbIJEJICHUE Trasza, oOOpa3oBaHWE BOJbBI), OIBITOB,
WLTIOCTPUPYIOIIMX ~ TPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIIMi
(ropeHHe, peakiMH Pa3JIOKCHHUS, COCIUHCHHMS), pPacliO3HABaHHEC HEOPTaHHMYCCKHUX
BEIICCTB C TOMOIIBIO KAYeCTBEHHBIX pEaKIMii Ha HOHBI, pEIICHUE
AKCIIEPUMEHTATBHBIX 3a]1a4.

HemeTanibl M UX COeMHEHUS

OOmrast xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC CTeneHu okuciaeHus. CTpoeHUe U (U3MYECKUE CBOMCTBA MPOCTHIX
BEIICCTB — TajoreHoB. XWMHUYECKHE CBOMCTBA Ha IpPUMEpE  XJIOpa
(B3auMOJICHiCTBHE C€ MeETa/llaMH, HEMeTajUlaMM, IiejaodamMu). XJIOPOBOIOPO/I.
ConstHast KHCIIOTa, XUMHUYECKHE CBOWCTBA, MOJydYeHUE, NpHMEHEHHE. JlelicTBHe
XJIOpa M XJOPOBOJOPOJAa HAa OpPraHWU3M 4YejOBeKa. BakHeWIne XJIOPHIBI U X
HaXO0XICHHUE B TIPUPOJIC.

O6mas xapaktepuctuka 31aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PuU3NYecKue CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOAa U Cepbl. AIJIOTPOITHBIE MOAU(PUKALIUNA KUCIOPOaa
U cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOIOPOJ, CTpOCHHE, (DU3UUECKUE U
XUMUYECKHe cBOMCTBA. OKCUABI Cepbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHIOB.
CepHas kmciora, (Qusnueckue W XUMHYECKHE CBOMcTBa (o0mIuMe Kak
MPEACTaBUTENSI Kjlacca KHUCIOT U crenuduueckne). XUMUYECKHE PEaKInH,
JeKalnue B OCHOBE TPOMBINIJIEHHOTO Croco0a TONyYeHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoil KUcIOThl. CoJii CEPHOM KUCIOTHI, KAYECTBEHHAs] peaKkus Ha
cynbdar-uoH. HaxoxneHue ceppl u €€ COeAUHEHUN B TMpUpPOAE. XUMHUYECKOE
3arpsA3HEHHUE OKPYXKAIOIIEH Cpenbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HCHHUE BO3/IyXa M BOJIOEMOB), CITIOCOOBI €T0 MIPEIOTBPAIICHHS.

OO6mrast xapakTepucTuka 3J1eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTE€pPHBIE CTENEHH OKHUCICHUA. A30T, pPaCpOCTPAaHEHUE B IPHUPOJE,
dusznueckrne u XuMuIecKre cBoicTBa. KpyroBopor a3ora B mpupose. AMMHAK, €ro
du3nYecKre U XMMHUYECKUE CBOICTBA, MOJIydeHrue U npuMenenue. Coilu aMMOHUS,
ux (pU3nUecKue U XMMUYECKHe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha



MOHBI aMMOHHs. A30THas KHUCIOTa, €€ MONy4YeHHe, (PU3UYEeCKHEe U XUMHUYECKHE
CBOMCTBa (00IIME KaK MPEJACTABUTEIIS KIacca KUCIOT U CelUPUUYECKUE).
Hcnonp30BaHWE HUTPATOB M COJEH aMMOHHS B KayeCTBE MHHEPAIbHBIX
yaoOpeHuit. XuMHUECKOe 3arpsi3HeHUE OKPYKAIOMIeH Cpeibl COSAMHEHUSAMH a30Ta
(KUCTIOTHBIE JOXKIW, 3arps3HEHHE BO3JyXa, MOuBbl U BoJMoEMOB). Docdop,
ajutoTponHbie Monudukanuu docdopa, GuU3MUECKUE U XUMUUYECKHUE CBOWCTBA.
Oxkcup dochopa (V) u pochopnas kucnora, GU3ndecKre U XUMUIECKUE CBONCTBA,
nonyuenue. Mcnonbs3zoBanue pocharoB B KauecTBE MUHEPATBHBIX YAOOPEHHUIA.

O6mas xapaktepuctuka 37eMeHTOB [VA-rpynmnbl. OcoOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJICHUSA.  YTJIEPOJ,  aUIOTPOIHBIC
Moau(UKAIIK, PACHPOCTPAHCHHE B TPHUPOAC, (PUIHUECKHE | XUMHUYCCKUC
cBoicTBa. Ancopouums. Kpyrosopot yriepona B npuponae. Okcuabl yriaepojaa, ux
du3nueckre W XUMHUYECKHE CBOWMCTBA, JICHCTBHE Ha JKUBBIC OpPraHU3MBI,
MOJIydEHUE U TPUMEHEHHE. DKOJOTHYECKHE TPOOJIeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumore3a rio0aJbHOrO TMOTEIJICHUS KIUMaTa, TapHUKOBBIM
addekr. YronpHas Kuciaotra U €€ conu, X GU3NIeCKue U XMMHUYECKUE CBOMCTRA,
nojiydeHue W TpuMeHeHue. KauecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIIEHHOCTH U CEIbCKOM
XO3SIUCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPTraHMYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yriaepoza (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TaHOJ, TTUIEPHUH, YKCYCHAs KUCIIO0TA).
[IpupoaHbie HMCTOYHUKUA YTIIEBOJOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
IPOJIYKTHl WX TMepepadoTku (OCH3WH), WX pPOJIb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMONOTMYECKU BaKHBIX BEIIECTBAX: KUPaX, OeNKaX, YriieBoJax — U UX
poiM B OKM3HM 4eloBeKa. MarepuanibHOe E€IUHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCAUHECHUM.

KpemHunii, ero ¢usmueckue ¥ XUMUYECKHE CBOWMCTBA, TMOJYYCHHE W
npumeHenue. CoenauHeHHs KpemMHUs B mpupoge. OOmue mpeactaBieHus 00
okcujae kpemHus (IV) u kpemHueBoi kuciaore. CHIMKAThI, UX HCIIOJIb30BAaHHUE B
OBITYy, B MPOMBINUICHHOCTU. Ba)kHeiIne CTpOUTENbHBIE MaTepuaibl: KepaMuKa,
CTEKJIO, IIEMEHT, OeToH, jxene300eToH. IIpoGiaemMbl Ge30macHOTO HMCIOJIB30BAHUS
CTPOUTENHHBIX MATEPHUATIOB B TTIOBCEIHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm: U3y4eHHE O0O0pa3oB HEOPTaHMYECKUX
BEIIECTB, CBOWCTB COJITHOW KHCJOTBI, ITPOBEJICHUE KAYECTBCHHBIX PEAaKUUW Ha
XJIOPUA-UOHBI U HAOIIOJIEHUE MPU3HAKOB UX MPOTEKAHMSI, OMbITHI, OTPAXKAIOIIHE
du3nYecKue U XUMHYECKHE CBOWCTBA TaJlOT€HOB U UX COEAUHEHUM (BO3MOKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUANIOB), O3HAKOMJIEHHE C oOpaslamMu XJIOPUAOB
(ramoreHu0B), 03HaKOMJICHUE ¢ 00pa3liaMu cepbl U €€ COeMHEHUSIMU (BO3MOXKHO



WCIIOJIb30BaHUE BUEOMATEpPUAIOB), HAOMIOAEHUE TIpoliecca OOyTIMBaHUs caxapa
MOJ JCUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTBI, M3YYEHHE XUMHUUYECKUX
CBOICTB pa30aBiIeHHON CEpHOIN KUCIOTHI, IPOBEIECHNE KAU€CTBEHHONW peakluu Ha
cyabdaTuoH ¥ HaONIOJICHHE TpU3HaKa €€ NPOTEKaHUs, O3HAKOMJIEHUE C
¢uznueckumMu cBoiicTBaMu aszora, (Gochopa M UX coeAMHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE  BUJEOMATEpHUANIOB), oOpa3uamMu a30THBIX U (HochHOpHBIX
ynoOpeHui, TMojgydyeHue, coOupaHHe, pPACMO3HABAHME W U3YyUYCHHE CBOWCTB
aMMUaka, MpOBEICHNE KAaUEeCTBEHHbIX PEaKIMii Ha MOH aMMOHUA U PocdaT-uoH U
U3y4YeHHE MPU3HAKOB HX MPOTEKaHUs, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOM
a30THOM KHCIOTBI C MeEJbl0 (BO3MOXKHO HCIIOJNb30BAaHUE BHUIECOMATEPUATIOB),
U3y4YeHHE MOJeell KPUCTATMYECKUX pelEToK anmasza, rpadura, dymnepena,
O3HAKOMJIEHME €  MPOLECCOM  aJCOpOIMU  PACTBOPEHHBIX  BELIECTB
AKTUBMPOBAHHBIM YIJIEM U YCTPOMCTBOM NpPOTUBOrasza, MojydeHue, coOupaHue,
pacno3HaBaHWE€ M  M3yYEHHE CBOWCTB  YIJIEKHCIOIO Trasza, MpOBEJCHUE
KayeCTBEHHBIX pPeaKkluii Ha KapOOHAT M CUJIMKAT-UOHBI U U3y4YEHHUE MPU3HAKOB UX
NPOTEKaHMs, O3HAKOMJIEHWE C TMPOJAYKUMEH CHIMKATHOW MPOMBIILIEHHOCTH,
pelIeHre SKCIEPUMEHTANBHBIX 3a7a4 Mo TeMe «BakHelilue HeMeTamibl U UX
COCIMHEHUSD.
MeTaslibl M MX COeIUHEHUSA

OO6m1as XxapaKTepUCTUKAa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH
ux mnoynoxeHus B llepuommueckor cucreme XxuMHUUecKux i3memeHTtoB J[. H.
MenpeneeBa u cTpoeHusi aroMoB. CTpoeHHE MeTauioB. MeTtanueckas CBs3b U
METAIMYECKasi ~ KpUCTAUIMYECKass  pemérka.  DJIEKTPOXUMHYECKUU P
HaIpsDKEHUH MeTauioB. Ou3nyeckue U XMMHUYECKHUE CBOMCTBAa MeTauioB. OO1me
criocoObl TMOdy4YeHUss MeTauioB. [IOHSITHE O KOpPpO3WMH METaJIOB, OCHOBHBIC
criocoObl  3amuThl UX OT KopposuH. CrutaBel (CTaib, YyryH, IIOPTIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY M MPOMBIIIIICHHOCTH.

[[lenouynble MeTaiuibl: mojoxkeHue B llepuoauueckor cUCTEME XUMHYECKUX
snemeHntoB JI. 1. MenaeneeBa, CTpO€HHUE HMX aTOMOB, HaXOXXIAECHHE B IPHUPOJIC.
du3nyuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIIBI U
TUJIPOKCUZIBI HATpUsi W KanusA. [IprUMEeHeHHe IMIEeNIOYHBIX METAIOB M HX
COCJIMHCHMH.

[[lemouHO3eMENbHBIE METAJIbl MAarHui W KaJdbLIMKA: MOJOXEHHE B
[Tepuoanueckoit cucreme xumuueckux aneMmeHToB JI. M. MenpaeneeBa, ctpoeHue
X aTOMOB, HaxX0XJieHuEe B npupoae. Puznyeckne u XUMUYECKUE CBOMCTBA MAarHUs
W Kanmblus. BaxHeimme CcoeauHEeHUs Kaublusgd (OKCHA, THIPOKCHI, COJIH).
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHESHUS.



AnroMuHUI: TToNokeHue B [leproandeckoil cucTeMe XMMHUUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHUE aToma, HaxoxaeHue B Inpupone. dusznueckue u
XUMUYECKHE CBOMCTBA altOMHUHUS. AMQOTEpHBIE CBOMCTBA OKCHJA U TUIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckon CUCTEME XUMUUYECKUX AIEMEHTOB /I,
N. Menpgeneesa, cTpoeHME aroMa, HaxoxacHue B Ipupone. dusuueckue u
XUMUYECKHE CBOMCTBA xkene3a. OKCUIbl, TUIPOKCUIbI U conu xenesa (I1) u sxenesa
(IIT), ux coctaB, CBOMCTBA U MOJYy4YCHUE.

Xumuueckuii IKcnepumenm:. O3HAKOMJIEHHWE C oOpa3laMu METaUIOB U
CIJIaBOB, WX (PU3MUECKUMHU CBOMCTBAMM, H3YyUYCHHE pPE3YyJbTaTOB KOPPO3UU
METauIoB  (BO3MOXKHO  HCMOJBb30BAaHUE  BHUIEOMATEpPUATIOB), OCOOCHHOCTEU
B3aUMOJICHCTBHS OKCHJA KaJlbI[Usl U HATPUS C BOJOW (BO3MOXKHO HMCIOJIb30BAaHUE
BUJIEOMATEpHaIOB), MCCIEIOBAHUE CBOMCTB KECTKOM BOJBI, Mpollecca TOPEHUs
&Kejesza B KUCIOopoze (BO3MOXHO HMCIOJIb30BAHUE BHUACOMATEPHUANIOB), MPU3HAKOB
MPOTEKAHUS KAauye€CTBEHHBIX PEAKUMM HA HMOHbI: MarHus, KajbliMs, aJTIOMHUHMUS,
nuHKa, xkenesa (II) u xxenesa (III), menu (II), HaGaroneHne U onMcaHUE TIPOLIECCOB
OKpalllUBaHMs TUIAMEHM MOHAMU HaTpus, Kauud U Kaiublugd (BO3MOXHO
UCIIOJIb30BaHUE  BUJEOMATEpHaoOB), HCcieAoBaHWE aM(pOTEPHBIX CBOMCTB
TUJAPOKCHAA AIOMHUHUS W THAPOKCHIA I[MHKA, PEIICHHWE HKCIEPUMEHTAIbHBIX
3aja4 o TeMe «BaxkHeHIne MeTalIbl 1 UX COCTMHEHUS.

XuUMHA U OKPYXKAKIIAA Cpeaa

BemecTtBa m marepuanbl B MOBCEJHEBHOM XKWU3HHM YeIOBEeKa. be3zomacHoe
UCITOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiuii B ObITy. [lepBas momorns mpu
XUMHUYECKHX 0KOTax U OTPaBJICHUSX.

XUMHUYECKOE 3arpsisHEHHE OKpYKarollel cpenbl (mpenesibHas AOMyCcTHUMAast
KOHIIeHTpauus BemecT, nanee — [1/IK). Pons xuMum B pemieHu 3KOJOTHYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:
U3y4eHHE 00pa3I0B MaTepUaioB (CTEKIIO, CIIJIaBbl METAJIIOB, MIOJTMMEPHBIE

MaTtepualbl).

Mexcnpeomemmunie cea3u

Peanuzanus MexXnpeaMETHBIX CBA3€M NpU M3YyYEHUM XHMHUUM B 9 Kiacce
OCYLIECTBIISIETCS. 4E€pe3 HCIOJb30BaHWE KakK OOIMX €CTEeCTBEHHO-HAYUYHbBIX
MOHATUM, TaK U MOHATHH, ABISIOIIMXCS CUCTEMHBIMU JJISI OTAECIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTecTBEHHO-HAYUYHbIE TOHSTHSA: HAy4dHbIH (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiIacCu(pUKalusg, NEePUOJUYHOCTh, HAOIIOJCHUE,



AKCHEPUMEHT, MOJICIUPOBAHUE, HU3MEPEHUE, MOJIeNb, SBICHUE, MAPHUKOBBIM
3 PeKT, TEXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH]I,
W30TOMBI, PATUOAKTUBHOCTh, MOJCKYJA, JJICKTPUYSCKUA 3apsjl, MPOBOJIHHUKH,
MOYTPOBOJHUKH, JTUDIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, I'a3, PaCTBOP, PACTBOPHUMOCTH, KPUCTAIUTHUECKAs
peméTka, CIUiaBbl, (PU3MYECKHE BEIWYWHBI, CAWHHIBI U3MEPEHHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIaHEThI, 3BE3/b1, CoMHIIE.

buonorus: ¢orocunTes, apixanue, Owocdepa, sKOCHUCTEMA, MUHEPAIBHBIE
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TTOPOIbI, TOJIE3HBIC
HCKOIIaeMbIC, TOTUTMBO, BOJTHBIC PECYPCHI.



IHIJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATHI

JIMYHOCTHBIE PpE3yJIbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO  OOILETro
o0pa3oBaHus JOCTUralOTCs B XOJie OOy4YeHUsT XMUMHHM B €IUHCTBE Y4eOHOU H
BOCIIUTATENbHON ACSATENBHOCTU B COOTBETCTBUM C TPAJAULMOHHBIMU POCCUIUCKUMHU
COLIMOKYJIBTYPHBIMU W JyXOBHO-HPABCTBEHHBIMH LEHHOCTSAMH, NPUHATHIMU B
o0miecTBe MNpaBWIaMM M HOpPMamMH IIOBEIEHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U COLMAIIN3AMHA 00YyYarOIUXCsl.

JIM4HOCTHBIE ~ pE3yJAbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOyYarouiuxcs
PYKOBOJICTBOBATBbCSI CHUCTEMOW IO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAalMil |
paciIipeHre ombITa ASSTEIHHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) nNaTpHOTHMYECKOr0 BOCIHHMTAHUSI. [EHHOCTHOTO  OTHOIICHHUS K
OTE€YECTBEHHOMY KYJbTYPHOMY, MCTOPUYECKOMY M HAy4YHOMY HAacCJE/uIo,
MOHUMAHUsI 3HAYCHUS XUMHUYECKOM HAyKH B KU3HM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHOU MH(pOpPMAIIMEH O MEePeIOBbIX JTOCTUKEHUSIX U
OTKPBITHSIX MUPOBOW M OTEUYECTBEHHOM XMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX
3HAHUIX 00 YCTPOMCTBE MHUpa M OOIIECTBA; 2) IPAMKIAAHCKOT0 BOCTIMTAHUSI:

NOPEACTaBICHUS O COLUMAIBHBIX HOPMax U MpaBWiIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4EeOHOMCCIIEI0BAaTEILCKOM, TBOPYECKOM W JIPYyrUX  BUIAX
JEeSTENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM MAESITEIbHOCTH MPH
BBIMIOJTHEHUU Y4E€OHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBIMOJHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIM B TMpoIlecce 3TOM Yy4eOHOW JesTENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMIOBEJCHHE M IIOCTYIIKA CBOMX TOBAapHINEH C TO3ULHHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;
3) UEeHHOCTH HAY4YHOr0 MO3HAHHMS. MHPOBO33PCHUYECKUE TNPEICTABICHUS O
BEIIECTBE M XMMHUYECKOM PEAKLHMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTHUSL HAYKH M COCTABISAIOIIME OCHOBY I IOHUMAaHHUSI CYLIIHOCTH Hay4YHOU
KapTUHBI MHUpa, TMPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
MPUPOABI, B3aUMOCBS3SX YEJIOBEKA C MNPUPOJHOW CpEeloW, O pPOJA XUMHHU B
MMO3HAHUM ATHUX 3aKOHOMEPHOCTEM; ITO3HABATEJIbHBIC MOTHUBBI, HAIPABICHHBIC HA
MOJIYYCHHE HOBBIX 3HAHWW TI0O XHMHH, HEOOXOAWMBbIC IS OOBICHCHHS
HaOJII0/JaeMbIX TMPOLECCOB W SIBIICHUM, MO3HABATEIbHON, HHGOPMALMOHHON W
YUTATEIBCKOW KYJIbTYpPhl, B TOM YHKCIJIE HABBIKOB CaMOCTOSITEJIbHOW pPabOThI C
y4eOHBIMM TEKCTaMHU, CHPABOYHOW JIUTEPATYPOM, JOCTYMHBIMU TEXHUYECKUMU



cpeacTBaMu MH(OPMALMOHHBIX TEXHOJIOTHIA; MHTEPEC K OOyYEHUIO M MO3HAHHMIO,
J0003HATENBHOCTh, TOTOBHOCTh M CLIOCOOHOCTh K CaM000Pa30BaHUIO, TPOECKTHOM
U MCCIIE0BATEIbCKON JEATENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBIEHHOCTU U
YPOBHsI 00y4YEeHHUsI B TaJIbHEHUIIIEM;

4) ¢opMupoBaHUS KYJbTYPbI 30POBBA. OCO3HAHHE IICHHOCTH >KHU3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, YCTAHOBKH Ha 37I0pOBBIH 00pa3
KU3HHU, OCO3HAHUE MOCIEICTBUI U HEPUSITUE BPEIHBIX PUBBIUYEK (YIIOTpEOIeHUs
aJIKOTOJIsl, HApKOTUKOB, KYypEHHs), HEOOXOJUMOCTH COOJIOJICHUS TMPaBUII
0€30MacHOCTU MPU OOpAIIEHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peajbHOU
KHU3HU; 5) TPYAOBOr0 BOCHHMTAHHA: HHTEPEC K TMPAKTHYCCKOMY H3YUCHHIO
npodeccuid U TpyAa pa3IMYHOrO POJa, YBAXEHHUE K TPyAYy U pe3yibTaram
TPYJIOBOM JIEATEIIBHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHHS MPEIMETHBIX
3HAHUW 10 XUMHUH, OCO3HAHHBIM BBIOOp WHIAMBUAYAJIBHOW TPACKTOPHH
POJIOJKEHHUST 00pa3oBaHusl C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMUU, 0O0I1IeCTBEHHBIX WHTEPECOB u oTpeOHOCTEH, yCHEITHOM
npodecCHoHaTbHON  JEATEIbBHOCTH M Pa3BUTHUS  HEOOXOJMMBIX  YMCHHI,
TOTOBHOCTh aJaNTHPOBATHCA B MpodeccroHaIbHON cpefie; 6) IKOJOrHYecKoro
BOCIUTAHMSA: DKOJOTHYECKH I€JecO00pa3HOe OTHOIIEHHE K TPUPOJE Kak
UCTOYHUKY >KU3HU Ha 3€Mile, OCHOBE €€ CYIIECTBOBAaHMS, NOHUMAHUE LIEHHOCTH
3I0pOBOTO M 0Oe30macHOro oOpas3a IKU3HHM, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (DU3MYECKOMY M TICUXMYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTU
COOJIFOICHUS TPAaBUIJT OE301IaCHOTO TTOBEICHUSI TIPH PadO0Te C BEIIECTBAMH, a TAKKe
B CUTYallUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HU JIOJCH; CIOCOOHOCTH MPUMEHSTh
3HaHUS, MOJyYaeMble MPHU U3YYEHUU XUMUH, Uil PEIIEHUs 3a7ad, CBA3AHHBIX C
OKPY’KAIOWIEH MPUPOJHOM CPEIOW, ISI MOBBIMICHUS YPOBHSA SKOJOTHYECKOU
KyJbTYphI, OCO3HAHUS TJIO0ATHHOTO XapaKTepa HKOJOTHYECKUX MpoOJieM U MmyTen
UX PEIICHHS TTOCPEICTBOM METOJOB XUMHH, IKOJIOTUYECKOTO MBIILJICHUS, YMEHHUS
PYKOBOJICTBOBAaTbCSI MM B IIO3HABATEJIbHOM, KOMMYHUKAaTHBHOM W COLMAIBHOU
MPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe wMmeTanpeaMETHBIX pE3YyJIbTATOB BBLACISIOT 3HAYUMBbIC IS
dbopMupOBaHUS MHPOBO33PCHHS OOIICHAy4YHBIE TOHATHA (3aKOH, TEOpHs,
MPUHIIKII, TUIIOTE3a, (PAKT, CUCTEMa, IIPOLIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPhIE
MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETaX W TO3BOJSIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEJCTABICHUE O IEITOCTHOU
Hay4YHOW KapTHUHE MHpA, U YHUBEpCaJbHbIe yueOHbIEe NeUCTBUS (TTO3HABATEIbHBIC,
KOMMYHHUKAaTUBHBIE, PETYJISITUBHBIC), KOTOpbIE oOO0ecrneunBaroT (POpMHUpPOBaHUE



IFOTOBHOCTH K CaMOCTOATCIBbHOMY IUIAHHPOBAHUIO W OCYHICCTBJICHUIO y‘—Ie6HOI>'I
ACATCIIBHOCTH.

ITo3HaBaTe/ibHBIE YHUBEpPCAJIbHbIEC Y4eOHbIe eiicTBUs ba3oBbie

JOrnyecKue JeicTBUA:

YMEHUS MCIIOJIb30BaTh NPUEMBI JIOTUYECKOIO MBILUICHUS MPU OCBOCHUHU
3HAHUMN: PACKPBIBATh CMBICI XUMUYECKUX IMOHATUM (BBIACIATh MX XapaKTEpHBIC
MPU3HAKY, YCTaHABIMBATh B3aUMOCBSI3b C JAPYTUMHU TOHSATUSIMU), HCIOJIH30BAThH
MOHATHUS JIJIs OOBSICHEHUSI OTACIBHBIX (DaKTOB U SIBJICHUM, BEIOMPATH OCHOBAHUS U
KpUTEpUU ISl KJacCU(UKAIMU XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHi,
yCTaHABIIMBATh MPUUYUHHO-CIICJICTBEHHBIC CBSI3M MEXIY OOBEKTaMH HW3yYCHHS,
CTPOUTH JIOTUUECKHUE pACCYXKJeHUs (MHIYKTUBHBIC, JETyKTUBHBIC, TI0 aHAJIOTHN),
JIeJIaTh BBIBOJABI W 3aKIIOYCHUSA; YMEHUE IMPUMEHSATh B IMPOLECCE IO3HAHUS
MOHATHUSA (TTPEAMETHBIC U METANPEIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIC) MOJIEIH,
UCIIOJIb3YEMbIE B XHMHUH, MPEOOPa30BBIBATH IIMUPOKO MPUMEHSEMbIE B XUMUH
MOJICTIbHBIC MPEJICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYECKas
dbopmyna M ypaBHEHHE XUMHUYECKOM peEakIuud — TMpU pelieHuu YyueOHo-
MMO3HABATEJIbHBIX 337a4, C YYETOM ATHUX MOJEIbHBIX MPEACTABICHUN BBISIBISTH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH M3yYaeMbIX OOBEKTOB — XUMHYECKUX
BEIIECTB U XUMHUUYECKUX PEAKIIUM, BBISABIATH O0OIIME 3aKOHOMEPHOCTH, TPUIHMHHO-
CJICICTBEHHBIE CBA3U U IMIPOTHUBOPEUHS B U3YHYAEMBIX MPOLECCAX U SIBIICHUAX.

Ba3oBble uccienoBarejgbcKkue 1eCTBHA.

YMEHHE HCIIOJIb30BaTh IIOCTABJICHHBIC BOIMPOCHI B KAaYeCTBE HMHCTPYMCHTA
MO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI JUISI ()OPMHUPOBAHUS TUIIOTE3BI 110 ITPOBEPKE
NPAaBWIBHOCTH  BBICKA3bIBACGMBIX  CYXKJICHHUH; NPHOOPETCHHUE  OIBITA IO
IUTAHKPOBAHUIO, OpPraHU3allMM W IPOBEJCHUI0 YYCHHYSCKHX OSKCICPHUMCHTOB,
yMEHHE HaOII0JaTh 3a XOJOM IIPOIECCa, CaMOCTOSATEIBLHO MPOTHO3UPOBATh €ro
pe3yabTat, GopMyIupoBaTh 0000IMIEHHS M BEIBOIBI 11O PE3YyJIbTaTaM IMPOBEIEHHOTO
OTBITA, WCCIICJAOBAHUSA, COCTaBIATHL OTYET O IpojelaHHoW pabore. PaGora ¢
uHGopMaLUen:

yMEHUE BBIOMpATh, aAHAJIM3UPOBATHP M HWHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJOB U (OPM IPEACTABICHHUS, TOJyIaeMyIO0 U3 Pa3HBIX HCTOYHHUKOB
(Hay4HO-TIONYJISIPHAS ~ JTUTEpaTypa XHMHYECKOTO COJICp)KaHHs, CIPaBOYHBIC
mocobus, pecypchl HMHTepHeTa), KPUTHYECKH OIICHHBATh IPOTHBOPCUYHBYIO M
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHHE MPHUMEHSATH Pa3IUYHBIC METOABI M 3alpOChl MPH IOHUCKE U OTOOpE
nHpOpMaMK W COOTBETCTBYIONIUX JAaHHBIX, HCOOXOJAUMBIX JUIS BBITIOJHCHHS
y4eOHBIX M TO3HABATCIBHBIX 33/1a9 ONPEACIEHHOTO THIIA, IPHOOPETEHHUE OIbITa B
00J1lacTH  HMCIOJIB30BaHHS  HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX — TEXHOJIOTHH,



OBJIQJICHUE KYJIbTYPON aKTUBHOI'O MCIOJIb30BAHUS PA3UUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTEJILHO BBIOMpPATh ONTUMAJIBHYIO (OpMY HpeacTaBlIeHUs UH(POPMALIUU U
WUTIOCTPUPOBATH pElIaeMble 3a/1a41 HECIOKHBIMU CXEeMaMHU, TuarpaMMamu,
npyrumu ¢dopmamMu rpaduKkd U UX KOMOWHAIMSIMU, YMEHHE HCIIOIb30BaTh W
aHANM3UpPOBATh B IIpollecce Y4YEeOHOH M HCCIeAOBATENIbCKOW JesATENbHOCTU
MH(pOpMAIINIO O BIUSHUM MPOMBIIIICHHOCTH, CEIBCKOI0 XO34MCTBA U TpaHCIIOPTa
Ha COCTOSIHUE OKPY’Kalollle MpUpOIHOM Cpeibl.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XOoJe Auaiora u (Wiu) JTUCKYCCHHM) TIO
cymecTBy  oOcyxkmaemMoill  TeMbl, (OPMYIUPOBATH  CBOM  IPEAJIOKECHHS
OTHOCHUTEJIbHO BBIMIOJIHEHUSI TPEJIOKEHHON 3aJaud; YMEHHUS TMPEJICTaBIISTh
MOJIYydEHHBIE  pEe3yJbTaThl TMO3HABATEILHOM  JIEITEJIBHOCTM B  YCTHBIX W
NUCBMEHHBIX  TEKCTax; JieJaTh [MPE3CHTAlUI0  PE3yJIbTATOB  BBIMOJHEHUS
XUMHUYECKOT0 JKCIEpUMeHTa (J1a00paTOpHOTO OIbITa, JTaOOpaTopHON PabOTHI IO
UCCJICIOBAHMIO CBOMCTB BEIIECTB, Y4e€OHOro TMPOEKTa); YMEHHUs Yy4eOHOro
COTPpYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABATECIILHOM W
UCCJICOBATEIILCKOM JCATEILHOCTH TPU PEIICHUU BO3HUKAIOIMIUX MpoOIeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJACOBaHUS MO3UIMN (00CYyX)IAeHUs, 0OMEeH
MHEHUSIMH, «MO3TOBBIE INTYpMbI», KOOPAMHAIIMS COBMECTHBIX JI€HCTBHIA,
OTIpeJIeICHHe KPUTEPUEB IO OLIEHKE KaYeCTBa BHITIOJHEHHON paOOTHI U APYTHE).

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe elicTBUS:

YMEHHE CaMOCTOATEIbHO ONPENEATh LENu NeATeIbHOCTH, IUIAaHHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh M MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NeATEeNIbHOCTDh, BBIOUpaTh Hanbosee d3(PEeKTHUBHBIE CIIOCOOBI pElIeHUs] YUeOHbBIX H
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIA aJTOPUTM JECUCTBUMA NPHU BBINOJHECHUU 3aJaHUM C YYETOM
MOJIYYCHHsI HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEaKIHUAX,
OLICHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asiBJICHHOW UEIU, YMEHHE
UCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPEJIaraeMbl€ B YCIOBUU 3aIaHUM.

MHNPEAMETHBIE PE3YJIbTATDBI

B coctaBe mnpeaMeTHBIX pe3ylbTATOB MO OCBOCHHUIO 00s3aTEIbHOIO
collepKaHMs, YCTAaHOBJIEHHOTO MJaHHOW (emepanbHOl paboueld Mporpammoi,
BBIJICJISIFOT: OCBOEHHBIE OOY4YarOUIMMUCS Hay4yHblE€ 3HAHUS, YMEHHUS U CIOCOOBI
NEeUCTBUM, crnenuduyeckue s MNpeaMeTHOM obmactu  «XUMHS», BHJIBI
NEATENIbHOCTH MO  TMOJYYEHHI0 HOBOTO  3HAHUS, €ro  HWHTEpHpEeTaluH,
peoOpa30BaHUIO U TPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUSX.



K koHiy oOyuenust B 9 kiiacce npeMeTHbIC pe3yJIbTaThl HA 0230BOM YpOBHE

JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIMIUXCS YMEHUI:
* PACKpBIBATh CMBICJ OCHOBHBIX XMUMHUUYECKUX IIOHATUM: XUMHUUYECKUU
3JIEMEHT, aTOM, MOJIEKYyJla, WOH, KaTHOH, AaHWOH, NPOCTOE BEIIECTBO,
CJIO)KHO€ BELIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XMMHUYECKas pPeaKius, XUMHUUYECKas CBs3b, TEIJIOBOM 3(PdeKT
peaKkIuu, MOJIb, MOJISIPHBINA 00BEM, pacTBOP, DIEKTPOIUTHI, HEITEKTPOJIUTHI,
AIEKTPOJIUTHYECKAS JUCCOIMALINS, PEAKIIM HOHHOTO OOMEHa, KaTajliu3aTop,
XUMUYECKOE€ paBHOBecHE, OOpaTuMble W  HEOOpaTUMbBIE  pEeaKIuu,
OKHMCIIUTEIBLHO-BOCCTAHOBUTEIbHbBIC peaxkuuu, OKHUCJIUTE]Ib,
BOCCTAaHOBUTEIIb, OKHCJICHUE u BOCCTAQHOBJICHHE, aJuI0TPON U,
aM(oTepHOCTh, XUMHYECKasI CBSI3b (KOBAJICHTHAsI, MOHHAS, METAJNIMUECKas),
KPUCTAJUIMYECKAsA PEUIETKA, KOPPO3US META/UIOB, CIUIABbI, CKOPOCTh
XUMHUYECKOW peakuuH, NpeaesibHO gomyctuMas KoHueHtpamusa [IJIK
BCIIIECTRA;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX
MOHATUN W NPUMEHATH 3TH MOHATUS MPU ONMMCAHUM BEILIECTB U UX
IIpEBpaLCHUN;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBICHUS (POPMYIT BEIIECTB
Y YpaBHEHUU XUMUYECKUX PEaKInii;
OTIPEJIENISITh BaJICHTHOCTh U CTETIEHb OKUCIICHHS XUMHUYECKHUX DJIEMEHTOB B

COCAMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAMIEKHOCTh BEHIECTB K
OTpeIeIEHHOMY KJIACCY CO€IMHEHUN 1Mo (popmynaM, BHJI XUMUYECKOHN CBSI3U
(KOBaJI€HTHAs, UOHHAS,, METAJUIMYECKAs]) B HEOPraHUYECKUX COETUHEHUSX,
3apsAl MOHA [0 XMMHYECKOW QopMyne, XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTAIUIMYECKON pPEIIETKU
KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIca Ilepuogmueckoro 3akoHa JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHUMAaHWE: OMNHChIBaTh U  XapaKTepU30BaTh
Tabimunyto ¢dopmy llepuogmdeckoil cUCTeMbl XWMUYECKUX DJIEMEHTOB:
pasnmuyath TOHATUS «rJaBHasg mnoarpynma (A-rpymnma)y W «moOodHas
noarpynna (b-rpynma)», wmanble W OOJbIIME MEPHUOJbI, COOTHOCUTH
0003HaueHUs1, KOTOPhIE UMEIOTCS B MEPUOANYECKON TabJIUIle, C YNCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB H
3apsii  siApa, OoOIIee YHCIO JJIEKTPOHOB U paclpeiesieHue UuX Mo
3JIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHCHHUU
CBOMCTB 3JIEMEHTOB M HX COCIMHEHUH B IMpejenax MajblX MHEpHOJI0B U
TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUS UX AaTOMOB;



* KJ1acCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOpPraHMYECKUE BEIIECTBa,
XUMUYECKHE peakuuu (M0 YHMCIy MU COCTaBy YYacTBYIOIIMX B pEaKIuu
BEIIECTB, MO TEIIOBOMY A(PeKTy, MO H3MEHEHHUIO CTEIEeHEH OKHUCIICHHS
XUMHUYECKHX JIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOmMKMEe U cHelUdUUEeCKue XUMUYECKUE
CBOMCTBa TMPOCTBIX M CIIOXKHBIX BEIIECTB, MOATBEPKAas OMNHUCAHUE
npuMepaMyd MOJICKYJSIPHBIX W HOHHBIX ypaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIUM;

COCTABJISITH YPABHCHUA BHGKTpOHHTHqGCKOﬁ Jucconuanmm KucCJoT, H.[CJIO‘ICﬁ

151 coneﬁ, IIOJIHBIC H COKpaH_[éHHBIC YpPaBHCHHUA peaKLII/Iﬁ HMOHHOTI'O O6M€Ha,

YpPpaBHCHHUA peaKuHﬁ, MOATBCPKAAOINX CYIICCTBOBAHUC F€HETHYECKOM
CBA3U MCIKIY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB;

PAaCKpbBIBATH CYITHOCTb OKHCJIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKIlI/Iﬁ
MoCpeaACTBOM COCTABJICHUA IJICKTPOHHOI'O Oatanca 3THX peaKHHﬁ;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTU TPOTEKAHUSI XUMHUYECKUX TNPEBpALICHUN B Pa3IUYHBIX
YCJIOBUSX;

BBIYUCIIATE OTHOCHUTCIIbBHYIO MOJICKYIIIPHYIO U MOJISIPHYHO MACCBhI BCIIICCTB,
MAaCCOBYIO JOOJIFO XHMMHYCCKOTO JJICMCHTA IIO (I)OpMy.HC COCIUHCHMUAI,
MaCCOBYIO JOJIO BCUICCTBA B paCTBOPEC, IIPOBOJAUTH paC‘IéTBI IO YPaBHCHUHIO
XHUMHYECKOU pPCaKnu;

coOI01aTh MpaBujia MOJIb30BAHUS XUMUYECKOW MOCYIO0N U JTaOOpaTOPHBIM
obopy/oBaHMEM, a TaKkKe TMpaBwiIa OOpalleHWs] ¢ BeEIIeCTBAaMU B
COOTBETCTBHUM C HHCTPYKIUSMU TI0  BBIMOJHEHUIO  JTaOOPATOPHBIX
XUMHYECKUX OMBITOB IO MOJYYECHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaka M yriaeKucaoro rasa);

IPOBOAUTH PEAKIIUU, TOATBEPIKAAIOIINE KAaUeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM IMYyTEM XJIOPUA-, OpPOMHI-, HOAMI-,
kapOoHat-, d¢ocdar-, cuauKar-, CcyiabdaT-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI M HWOHBI HM3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHWE B BOJIHBIX
pacTBOpax HEOPTaHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OINEpPAIlMU MBICIUTEIBHON AEATEIIbHOCTH — aHaU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMATU3aIINIO, BBISBICHUE MPUYMHHO-
CJIEJICTBEHHBIX CBA3€M — JJIi M3yYECHHUS CBOMCTB BEIIECTB U XHMHYECKHUX
peakiuii, €CTECTBEHHO-HAy4YHbIE€ METOJbl IO3HAHMS — HAOJIOJICHHE,
M3MEpeHHE, MOJICTUPOBAHUE, SKCIIEPUMEHT (peaabHbIA U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHHUE 9 KJIACC

KoandyecTBO YacoB DJIeKTPOHHBbIE
Ne HauMeHoBaHHe (uudposbie)
n/ n PAasieIon fTem Bcer | KoHTpoJubH I[IpakTuyeck o0pa3soBaTe/ibHbIE
TPOTpamMel o bie paboThbl He paboThbl pecypeel
Paznes 1. BemecTBo U XuMH4yecKkne peakuuu
[ToBTOpEHUE N
yrny6JzeHI/Ie bubnuorexa [JOK
1.1 | 3HAHMHM OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
paznesnoB Kypca 8 636
KJ1acca -
OcHOBHBIE
3aKOHOMEPHOCTH Bubmiorexa ITOK
1.2 4 https://m.edsoo.ru/7f41a
XAMHAYECKAX
. 636
peakimit
DIIEKTPOJIUTUYEC
Kas JUCCOIHAIIH. bu6moreka [IOK
1.3 XUMHUUeCKue 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
Oo61mas
XapaKTEePUCTHKA
IMITIECKIX bu6mmoreka [JOK
2.1 4 1 https://m.edsoo.ru/7f41a
DIIEMEHTOB 636
VI Arpynmsl. T
T"anorensr
Oo61mas
XapaKTEPUCTHKA
IMITIECKIX bu6mmoreka [JOK
2.2 6 https://m.edsoo.ru/7f41a
DIIEMEHTOB 636
VIArpynner. Cepa T
U €€ coeqMHEHUS
Oo6as
XapaKTepUCTUKa
XUMHYECKUX bu6nmoreka [JOK
2.3 2JIEMEHTOB 7 1 https://m.edsoo.ru/7f41a
VArpymmst. A3sor, 636
¢dochop u ux

COCAMHCHUA
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2.4

OOmas
XapaKTEPUCTUKA
XUMHYECKUX
3JIEMEHTOB

IV Arpynmsr.
Yraepoa u
KPEMHHH U UX
COCIMHECHUSA

bubmuoreka [JOK
https://m.edsoo.ru/7f41a
636

Hroro

0 pa3aeny 25

Pazgen 3. Meraiibl 1 UX COeTUHEHU S

. bubmmoreka [{OK
3.1 Obmue CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
39 Baxkneiime MeTaibl 1 UX 16 bubmmoreka [{OK
' COENMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasznea 4. Xumus v oKpy:Kaomas
cpena
41 BemectBa u matepuainsl B 3 bubnuoreka [JOK
' JKU3HU YeJ0BEeKa https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PesepBHOE Bpems 3 bubmmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE 9 KJTACC

Ne KoauyecTBo 4acoB DJIeKTPOHHBbIE
T Kourpoas | IlpakTnue Hara unpposrre
o/ ema ypoka Bce H3YHEH | ogpazoBaTeanHbIe
HbIe cKHe st
I ro paGoThI padoThI PeCypert
[Tepunoanuecku
1 3aKOH.
[Tepurommyeckast bubnuorexa [JOK
cucremMa 1 https://m.edso0.ru/00
XUMHUYECKHX adb59e
aneMeHToB /l.
N. Menpeneena
3aKOHOMEPHOCT
Y B U3MECHCHUH
CBOMCTB bu6moreka [IOK
XUMHUYECKHX 1 https://m.edso0.ru/00
SIIEMEHTOB adb6b6
MIEPBBIX TPEX
MIEPHOJIOB
Knaccudukanm
Ea bu6mmoreka [IOK
HOMEHKJIaTypa 1 https://m.edso0.ru/00
HEOPraHUYECKH adb7e2
X BEIIECTB
23791051
XUMHYECKOH bubnuoreka [JOK
CBSI3U U TUIIBI 1 https://m.edso0.ru/00
KPUCTAJUTMYECK adbac6
HUX PEUIETOK
KonTposbHas
pabota Nel o
TeMe
«lloBTOpEHue n
yriayOieHue 1 1
3HaAHUH
OCHOBHBIX
pa3aenoB Kypca
8 Kacca»
Knaccugukam
I XUMHYECKUX bu6nmoreka [JOK
peakuuii o 1 https://m.edsoo.ru/00
Pa3INYHBIM adbch0
MpU3HAKaM
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Ilongatue o

CKOPOCTH
XHMIGCCKOI bubnmoreka [JOK
7 — 1 https://m.edso0.ru/00
' adbe9a
ITonsarue o
TOMOTCHHBIX U
TeTePOTreHHBIX PEAKIIHIX
IToHsTHE O XUMHYECKOM
paBHOBecuu. DakTOpHI,
BITUSIIOIIUE HA CKOPOCTh
XUMHUYECKON PEaKIuU 1
MOJIOKEHNE XUMUYIECKOTO Bubmmoreka [IOK
8 paBHOBECHS https://m.edso0.ru/00
adc28c
OKHCIIUTETHOBOCCTAHOBUTET bubmuorexa [JOK
9 bHBIC PEAKIINU https://m.edso0.ru/00
adcade
Teopust 2EKTPOIUTHYE CKOM
muccounanuu. CuibHbIE U
c11abble AEKTPOIUTHI bubimoreka [LIOK
10 https://m.edso0.ru/00
adcd68
HNonnbie ypaBHEHUS peakyid bubmuoreka [JOK
11 https://m.edso0.ru/00
add448
XUMHUYECKUE CBOMCTBA
KHCIIOT U OCHOBAaHUH B CBETE
MIpe/ICTaBICHU 00
ANEKTPOJIUTUYE CKOU BuGnnorexa LIOK
12 | Aucconnanuu https://m.eds00.ru/00

add5d8
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XHUMHUYECKUE CBOMCTBA COJIEU
B CBETE IPEJCTABJIECHUN 00

SJIEKTPOJIUTHYE CKOU
p Bu6morexa [IOK

13 | Aucconuannn https://m.eds00.ru/00
addgb?2
[lonsiTHe 0 ruapoIM3E COe bubnuorexa [JOK
14 https://m.edso0.ru/00
add9d4
O6o06mienne u bubmmoreka [JOK
15 CHCTEMAaTH3alM 5 3HaHUI https://m.edso0.ru/00
addd12
[IpakTnueckas padora Ne bubnuorexa [JOK
16 «Permienne https://m.edsoo.ru/00
addbfa
AKCIIEPUMEHTAI
BHEIX 33129
KontponbHas
pabota No2 1o
TeEME
«NEKTPOIUTHY Bu6inorexa LIOK
17 eCKas https://m.edso0.ru/00
JIUCCOIIHAIIHS. addecO
XuMHu4deckue
peakiuu B
pacTBopax»
Oo01mas
XapaKTEPUCTHK
A T CHOB. bu6mmoreka [JOK
18 https://m.edso0.ru/00
XuMudeckue
Ny addfe2
CBOICTBA Ha
npuMepe Xjopa
XJIOpOBOJOPO/I.
Consgnas
KHCJIIOTA, bu6mmoreka [JOK
19 XUMHUYECKHE https://m.edso0.ru/00
CBOICTBA, adel04
MOJy4YEeHHE,

NPUMCHCHUC
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[IpakTrueckas

pabora Ne 2 o

TeMe

Monyucnne bubmuoreka [JOK
20 oo https://m.edso0.ru/00

ade348

KHCJIOTHI,

HU3y4CHUE €€

CBOMCTBY

Breraucnenus mno

ypaBHEHUSM

XUMHYECKUX bu6mmoreka [{OK
21 peakuui, eciu https://m.edso0.ru/00

OJIVIH U3 ade488

peareHToB JaH

B U30BITKE

OOmras

XAPAKTEPHCTHE bubmmoreka [{OK
22 https://m.edso0.ru/00

a DJIIEMEHTOB ade64a

VIA-rpynnst

AnnoTponHbIE

Mo (UKAITIT

CEpHI.

Haxoxnenue Bu6smoreka [IOK
23 cepsl 1 e€ https://m.eds00.ru/00

COCIMHEHUH B ade64a

MIPUPOJIE.

XuMuyeckue

CBOICTBa CcephI
24 CepoBoaopon, bu6mmoreka [IOK

CTPOCHHE, https://m.edso0.ru/00

pusnyeckue u ade802

XUMHUYECKUE

CBOMCTBA

OKcupl Cepsbl.

CepHas

KHCJIIOTA, bu6mmoreka [JOK
25 ¢buznueckue u https://m.edso0.ru/00

XUMUYECKHE adea28

CBOMCTBA,

NPUMCHCHUC
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26

XuMuueckne
peakiuu,
JIeXKaIre B
OCHOBE
MIPOMBIIIJICHHOT
0 ciocoba
MOJTyYeHUS
CepHOU
KUCJIOTBI.
XUMHUYECKOE
3arpsi3sHEHUE
OKpYyKarolen
cpenbl
COEIMHCHUSIMU
cepbl

bubmmorexa [{OK
https://m.edsoo.ru/00
adec8a

27

Brraucnenne
MAacCOBO JT0JIN
BbBIXO/1ad
MPOIYKTa
peakumn

bubmmoreka [{OK
https://m.edsoo.ru/00
adec8a

28

O6mas
XapaKTEPUCTHUK
a DJIEMEHTOB
VA-rpynnsl.
A3zor,
pacrnpocTpaHeH
ue B Ipupo/ie,
dbuznveckue u
XUMHYECKHE
CBOICTBa

bu6mmoreka [IOK
https://m.edsoo.ru/00
adeeab

29

AmMuak, ero
(dbuznveckue u
XUMHYECKHE
CBOMCTBA,
MOJTyYCHHUE U
MIPUMEHCHHE

bu6mmoreka [JOK
https://m.edsoo.ru/00
adf004

30

IIpakTnueckas
pabota Ne 3 o
TEMe
«ITonyyenue
aMMHMaKa,
U3y4YEHUE €0

bubnuoreka [JOK
https://m.edsoo.ru/00
adf180

CBOWCTBY»
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31

AsoTHas
KHCJIOTAa, e
¢busnyeckue u
XUMHYECKUE
CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/00
adf306

32

Hcnons3oBanue
HUTPAaTOB U
CoJIeli aMMOHHUS
B KQUueCTBE
MI/IHepaJII)HI)IX
yIoOpeHui.
XuMHudeckoe
3arpsi3HEHUE
OKpYyKaromen
cpenbl
COCANHCHUSIMU
azoTa

bubmmoreka [{OK
https://m.edsoo.ru/00
adf518

33

®docdop. Oxcua
docdopa (V) u
dbochopnas
KHCIIOTA,
¢buznueckue u
XHUMHYCCKUC
CBOMCTBA,
MOJTy4YeHue

bu6moreka [IOK
https://m.edsoo.ru/00
adf68a

34

Hcnonrp3oBanue
dbocdaros B
KayecTBe
MUHEpaJIbHbIX
yIOOpEeHMIA.
3arpsi3HeHue
MPUPOAHOMN
Cpenbl
dbocdaramu

bu6mmoreka [IOK
https://m.edsoo.ru/00
adfc20

35

Yraepon,
pacrpocTpaHeH
W€ B IPUpPOJIE,
(dbuznveckue u
XUMHUYECKUE
CBOMCTBaA

bubmuoreka [JOK
https://m.edsoo.ru/00
adfd9c

36

Oxcuapl
yriaepoja, ux
¢buznyeckue u
XUMHYECKHE
CBOMCTBA.
OKOJIOTUYECKHUE
npooemsl,
CBSI3aHHBIC C
OKCHIOM

bu6nmoreka [JOK
https://m.edsoo.ru/00
adfebe
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yraepoja (IV)

37 VronapHasg bubanoreka HOK

KHCIIOTa 1 e6 https://m.edso0.ru/00

COJIN ae006¢

[IpakTnueckas

pabota Ne 4 o

TEME

"[Tomyuenue bubnuoreka [JOK
38 YIJIEKHACIIOTO https://m.edsoo.ru/00

rasa. ae027e

KauecTBennas

peakius Ha

KapOoHaT-uOH"

[TepBoHauanpH

BI€ IOHATHSA 00

- bu6mmoreka [IOK
39 BOIIECTBAX KAK https://m.edso0.ru/00

ae054e

0 COETMHEHMIX

yriiepoa

Kpemii 1 ero bu6mmoreka [JOK
40 COCTHHCHHS https://m.edso0.ru/00

ae080a

[IpakTnueckas

pabota Ne 5.

Pemenue

AKCIIEPUMEHTA

BHBIX 3204 110 bu6mmoreka [JOK
41 TeMe https://m.edso0.ru/00

«Baxneimue ae0bf2

HEMETAJUIBI U UX

COCIMHCHUS

KoHnTtponpHas

pabota Ne3 mo

TeMe bu6nmoreka [JOK
42 «Baxueimue https://m.edso00.ru/00

HEMCTAJIbI 1
nux
COCAUHCHU A

ae0el8
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Oo6mas

XapaKTEPUCTUK

a XUMHYECKUX

9JIEMCHTOB —

MECTAaJIJIOB.

Merannuueckas bubmuoreka [JOK
43 CBSI3b U https://m.edso0.ru/00

MeTaJuIn4uecKas ael03e

KPUCTAJUTMYECK

as pemeTKa.

dusnueckue

CBOMCTBA

METAaJIJIOB

zi?;?:EZKHe bubnuoreka [JOK
44 METAIIOB. https://m.edso0.ru/00

DNEKTPOXUMHY 2el156

€CKHUH P

HaIpsHKEHUN

METAJIJIOB

OOmue

CITOCOOBI

MTOJTydCHUS

METAJIIOB.

CruiaBbl.

Brranciaenus mo Bu6uoreka [JOK
45 YPaBHCHHAM https://m.edso0.ru/00

XUMHYECKUX ael156

peakuuii, eciiu

OJIMH U3

peareHToB

COJICPXKUT

puMecH

[lousarue o bubmuoreka [JOK
46 KOppO3UH https://m.edso0.ru/00

METAJIOB 2el278

bubnuoreka [JOK
47 ﬁi‘;ﬁ;ﬁiﬂe https://m.edso0.ru/00
aeldb2

Oxkcuasl 1 bubmuoreka [JOK
48 TUAPOKCHIBI https://m.edso0.ru/00

HATpUs U KaJlus ael4b2

IIemouyno3zemen

B — bu6nmoreka [JOK
49 N https://m.edso0.ru/00

— KaJbIUHA U

Mar"uu

ael5e8
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Baxwueiimmne bubmuoreka [JOK
50 COEIMHEHHS https://m.edso0.ru/00
KaJbIus aelse8
O06o0011IEHNE U
51 cUCTEMATHU3aIH
sI 3HAHUU
KécTrocTn
BOJIBI M bub6mmoreka [{OK
52 . https://m.edsoo.ru/00
CIoco0bI €8 261886
yCTpaHCHHS
[IpakTnueckas
aborta Ne 6 10
geMe bubmmoreka [{OK
53 g https://m.edso0.ru/00
KécTrocTn 261368
BOJIBI I METOBI
e€ ycTpaHeHus"
bu6moreka [IOK
54 AnroMuHNAH https://m.edsoo.ru/00
aelc64
AmMdoTtepHbIe
CB(ECTBE Bu6mmorexa 1[OK
55 https://m.edso0.ru/00
OKCHIa U ae1c64
THUAPOKCHIA
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00
aeld8s6
Oxcupl,
TUJIPOKCHUJIBI U bu6mmoreka [JOK
S7 | comu xenesa (II) https://m.eds00.ru/00
u sxenesa (I11) ae35e6
O06o0011IEHNE U
58 cucreMarus3anu
s SHAHUN
IIpakTnueckas
pabota No 7.
Pemenue
3KCIIEpUMEHTAI bubnnoreka [JOK
59 BHBIX 3a7a4 IO https://m.edsoo.ru/00

TEME

«Baxneiue
METaJlJIbI U UX
COCIMHEHMUSI»

ae3de8
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Breraucnenus mo
YPaBHEHUSAM
XUMHAYECKUX
peaKkuuii, eciu
OJIMH U3
pEareHToB JaH B
M30BITKE HIIN

bubmuoreka [JOK

60 conepsKHT https://m.edso0.ru/00
ael750
MIPUMECH.
Breraucnenus
MacCOBOH JIOJIH
BBIXOJa
MIPOJTyKTa
peaxiuu
O06o00mmenue u
61 cHUCTeMaTH3aIU
s1 3HAHUH
KontponbHas
pabota Ne4 1o
TeEMe
62 «Baxnaenmme
METaJUIBI U UX
COEMHEHUS
BemectBa n
MaTepuabl B bubmuorexa [JOK
63 MOBCETHEBHOM https://m.edso0.ru/00
’KU3HU 9eI0BeKa ae3f50
Xumudgeckoe
SAIPAIHCHAC bu6mmoreka [IOK
64 J——— https://m.edso0.ru/00
ae4270
cpebl
65 Poinb xumuu B bu6mmoreka [JOK
perieHuun https://m.edso0.ru/00
9KOJIOTUYECKUX ae4270
npooieM
Pe3epBHbIit
YPOK. bubnuoreka [JOK
66 O06o06mIeHNEe 1 https://m.edso0.ru/00
CHCTEMAaTHU3alH ae0d0a
s1 3HAHUM
PesepBHbIi
YPOK. bubmuoreka [JOK
67 O6o6uienne u https://m.eds00.ru/00
CHUCTEeMAaTHU3alu adb33c

s 3HAaHUN
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Pe3epBHbIi
YPOK. bubnuorexa [JOK
68 O060011IEHNE U 1 https://m.edso0.ru/00
cucTeMaTu3aiu ad9ch2
s 3HAHUN
OBIIEE
KOJIMYECTBO
YACOB I10 68 4 !
ITPOT'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YUEBHBIE
MATEPHUAJIBI J1JIAA YYEHUKA

- OCHOBHas 1umepamypa
O.C. Tabpuensn. Xumusi: 8 Kiacc: Yy4eOHUK Il 00IIe00pa3oBaTEIbHBIX
yupexaenuit. — M.: poda. 2016. - donornumenvuas aumepamypa 1. XKypuan
«XUMHUS B LIKOJIEY.

2. Anxumuk  (http://www.alhimik.ru/) - oauH ©3 Jy4ymMx cailToOB
PYCCKOSI3BIYHOTO XHUMHYECKOro VHTepHeTa OpHUEeHTHPOBAHHBIM HA YYHUTENS U
y4€HHUKa, MPEernogaBaTeisi U CTyAeHTa.

3. OHUMKIONEINYECKUH CI0BAPh FOHOT'O XUMUKA.

METOINUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. lNabpuensa O.C. IIporpamma kypca XUMUHU s 8-11
KJIacCOB

obmeoOpa3oBarenbHBIX yupexaenuid. — M.: [Ipoda. 2010;

2. O.C. T'abpuensn. Xumusa: 8 kimacc y4eOHHK IS 00IIe0o0pa3oBaTEIbHBIX

yapexaenuid. — M.: Jlpoda. 2016.

- 0ONOIHUMENbHASL TUMepamypa

1. Iabpuensa O.C. U3zyyaem xumuio B § KI.: AMIAKTHUYECKHE MaTepHaIbl /
O.C.

I"abpuensn, T.B. CmupnoBa. — M.: biuk mitoc;

2. XuMus: 8 KIacc: KOHTPOJIbHBIC M MpoBepouYHbie paboThl K yueOHuky O.C.
INabpuensna «Xumus. 8 xknacey / O.C. Nabpuensn, [1.H. bepeskun, A.A. Yimrakosa

u ap. — M. : Jlpoda;

3. INa6puensu O.C., Buckoboitnukosa H.II., SIimrykoBa A.B. HactonpHas kHuTa
yautenas. Xumus. 8 ki1.: Metoauueckoe mocodue. — M.: [lpoda;
4, INa6puensn O.C., Pyno H.H., Tonkynos B.1. Xumuueckuii 3KkCriepuMeHT B

mikosie. 8 kinacc. — M.: [lpoda
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d. Anxumuk  (http://www.alhimik.ru/) - oaumH wu3 Jydmmx CcalWToOB
PYCCKOSI3BIUHOTO XMMHUYECKOro HWHTepHeTa OpPUEHTHPOBAHHBIM HA YUUTENIS U
yUeHUKa, MPETojaBaTesis U CTYJEHTA.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBhbI
CETIA

CD «HeopraHunyeckaa xumua», n34ateNbCTBO «YUnUTenby;

CD «LWkona Kupunna n Medoaua», nsgatenbCcrtBo «YUntenbr;

Xumus. MpoceeleHne «HeopraHuyeckasa xummsa», 8 Knacc. (Ha 2-x AUCKax);
Xumus (8-11 knacc). BuptyanbHasa nabopatopus (yyebHoe 3neKTpoHHoe
n3aaHue).
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