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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOU
00pazoBaTensHOI TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe eaepanbHOll pabodeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHUEIMIUU MPernogaBaHusl y4eOHOro npeaMera « XuMush»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o xumuu JOa€T TpEACTaBICHUE O LENAX, OOIed cTpareruu
oOy4yeHusi, BOCHHUTAHUS U PA3BUTUA OOYYaAIOIMIUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJIMBAET o0s3aTeNIbHOE peIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeesieHe €ero Io KilaccaM M CTPYKTYpUPOBAHHUE 10
paznenaM W TeMaM MPOTpaMMbl IO XHMHUH, OINPENENseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTepUCTUKHU COZIepKaHUS, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh  M3YYEHHUS] XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTMUKM y4eOHOTO TMpollecca, BO3PACTHBIX
O0COOCHHOCTEM  OOydYaromuxcs, ONpeAessieT BO3MOXHOCTU MpeaMera s
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEebHOU
nporpaMMbl Ha YPOBHE OCHOBHOTO OONIEro oOpa3oBaHUsl, a TaKxke TPeOOBaHMM K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE LIeTIeH M3yUYeHUs MPeaIMeTa U OCHOBHBIX
BUJIOB y4E€OHO-IO3HABATEIbHOU JEATETbHOCTU OOYYalolerocs I0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUsI.

3HaHWE XWMHH CIIY)KUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOydJaromierocsi, ero MpejacTaBiICHUN O MaTepPUATLHOM EIWHCTBE MHUPA, BAXKHYIO
poJib UrparoT (QopMUpyEMble XUMHEH NpPENCTAaBICHUS O B3aUMOIIPEBPAIICHUIX
PHEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHHUS TriI00albHBIX
npoOJjieM yCTOMYMBOTO pPa3BUTHSI UEJIOBEUECTBA — CBIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBOM M SKOJIOTHICCKON 0€30IMacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  peaju3aldd  BO3MOXHOCTEM  JUisi  CaMOpa3BUTUS U
dbopMupoBaHUs KYJIbTYPbl JUYHOCTH, €€ 0011Iel U (QYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIHHOW  y4eOHOW  JACSITEIBHOCTH,
OKCIIEPUMEHTATIBHBIX M HCCIEOBATEIbCKUX YMEHUW, HEOOXOIUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATBLHOMN NeITeIbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €MHCTBO MPUPObI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUH E€CTECTBEHHO-HAYYHOW rPaMOTHOCTH 00yYaroInXcs;



CHocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOILICHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHHUSM, K IIPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJAJ B 3KOJIOTHUYECKOE
00pa3oBaHUE O0yJArOITUXCSI.

JlanHble HampaBiieHUs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPaXXKEHHUEM 0a30BOM HAYKW XUMHH Ha ONpPEEIEHHOM dTarne e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHSATUNA XHUMHUH, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTHECIBHBIX 3HAYMMBIX IOHSITHU
OpPraHMYECKON XUMUH.

CrpykTypa coaepkaHus MPOTpaMMbl IO XMMUU CPOpPMHUpPOBaAHA HA OCHOBE
CHUCTEMHOro mnoaxoja Kk €€ mzyueHuro. ColepiaHHUe CKIIAIbIBACTCS U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM 3JIEMEHTE U BEIIECCTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpTraHM30BAaHbl MO MPUHIUILY
IIOCJICIOBATENBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona /1. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4EHHS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TpeAcTaBleHUNl 00 JJIEKTPOJIUTUYECKOW JAMCCOLMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAaHHUS PACCMATPUBAIOTCA HA OCHOBE OJMIUPUYECKH
MOJTyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JPyromMy, BBITIOJNHSS (QYHKIMA OOBSACHEHHS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEU IPAKTHUYECKOTO IMPUMEHEHHUS U IOJTYyUYECHUs
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHUYECKON COCTABISAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJaM MO3HaHWUS B Hayke. M3yueHne XMMUM NPOUCXOAUT C NPHUBJICUEHUEM
3HAHMM U3 paHee W3YYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyKaoWUd MUp»,
«buonorus. 5—7 knacce» U «PuU3nKa. 7 KIaccy.

[lpy wW3yYeHWW XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUYECKON
NEATEIIbHOCTH YEJOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOUM KYJIBTYDHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XMMHUYECKHX
3HAaHUH — BaKHEHUIUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYCCKUX MOJIOKCHUMH,
JIOCTYITHBIX 00OOIIEHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B



OpuOOIIEHNH K HAyYHBIM METOJaM T[IO3HAaHUS TMPU U3YYCHHUU BEIIECTB U
XUMHUYECKUX PEaKlIUi, B (OpMUPOBAHUHN U PA3BUTHUU MO3HABATEJIbHBIX YMEHHUH U
UX TPUMEHEHUU B Y4eOHO-IIO3HABATENBHOM U y4eOHO-HCCIIEI0BATEIbCKON
JeSITeIbHOCTH, OCBOCHHHM NPaBWJI O€30MacHOr0 OOpalieHusl C BEIIeCTBAMHU B
IIOBCEHEBHOM KU3HU.

[Tpu u3yueHUM XMMHUU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsS BaXXHOE
3HaYeHue NpuoOpen TaKkue 1eJd, Kak:

— (OpMHUPOBAHHUE HUHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOH K
camM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM alanTUPOBATHCSA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHs Ha CHCTEMaTHYecKoe MpuoOLIeHHe
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JIE€ATENbHOCTH, HayYHBIM
METOoJaM TO3HaHMs, (OPMHUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— obecrieueHne ycIoBUil, CIOCOOCTBYIOIUX MPHOOPETEHUIO 00YUYaIOITIMHUCS
OIbITa Pa3HOOOPA3HOW MAESATEIbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHUBEPCAJIbHOE 3HAUEHUE IS
pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOwmed (QyHKIMOHATBHOM W €CTECTBEHHO-HAYy4YHOU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATh SBIICHUS
OKpY’KaloIlIero MHpa, WCIOJIb3Yys 3HAHHUSA U OMbIT, MOJYYEHHbIE NPU H3yUYEHUU
XMUMHH, TPUMEHATh UX IpPU pEIIEHHH NpoOJieM B IOBCEIHEBHOM JKU3HU U
TPYAOBOU IEATEIBHOCTH;

— (QopmupoBanue y O0O0yyarOmMxcs TyYMaHUCTHUYECKHX OTHOILICHUH,
NOHMMAaHUSl LEHHOCTH XUMHYECKMX 3HAaHUW i1 BBIPAOOTKH 3KOJOTUYECKU
1eJIECO00PAa3HOro TMOBENEHUsT B OBITY M TPYAOBOM JIEATENBHOCTH B LEIX
COXPAHEHHUS CBOETO 370POBbs U OKPYIKAIOLIEH MPUPOIHON CPEbL;

— pa3BUTHE MOTHBAIMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUis U HANpaBJIEHHOCTU AaJbHEHIIEro
00yueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HW3YyYCHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BenlecTB. [loHsATHE 0 MeTomax MO3HaHWUS B XUMHUU. UHUCThIE BEUIECTBA U CMECH.
Crioco0nI pa3zjesneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMeHTbl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOkKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHTENbHAs aTOMHAas Macca.
OTHOcHUTENbHAS MOJEKYJIsIpHasg Macca. MaccoBas 10Ji1 XUMMHAYECKOrO 3JIEMEHTa B
COCJIMHECHUH.

KoymuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMocCBs3b KOJIMYECTBA,
Macchl M 4YHCJIAa CTPYKTYpPHBIX eAuHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHECHUM.

OuU3NYECKUe U XUMUYECKUE ABJICHUS. XUMUYECKasd PEAKIHS U €€ MPU3HAKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XWMHUYECKHe ypaBHeHUs. Knaccubuxarus
XUMHUYECKUX PeaKIuil (COeTuHEHNs, Pa3I0KEeHUs, 3aMEIIeHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCY0M, mpaBuiiaMu paboOThl B Ja0OpaTOpUU U
npuéMaMu oOpamieHus ¢ J1abopaTOPHBIM 00OPYyIOBaHMEM, U3yUYEHUE U OMHCAHHE
¢bu3nUecKuX CBOWCTB 0O0pa3lOB HEOPTaHMYECKHX BEIIECTB, HaOIIOJCHUE
¢busnueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHHE W KOHJCHCALMS BOJbI) U XMMHYECKUX (FOpPEHHUE CBEYHU, MPOKATMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxKeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THAPOKCHUIA
menu (I1) mpu HarpeBanum, B3auMoieicTBHUE KeJe3a ¢ pacTBopoM coiu meau (II),
W3YUYEHHUE CIOCOOOB pa3/ICiCHUs CMECEH: ¢ MOMOIIbI MarHuTta, (QpuibTpOBaHUE,
BBITIAPUBAHUE, JUCTHILIISAIMSA, XpoMaTorpadusi, MpoBEJCHUE OYUCTKH TTOBApPEHHON
comv, HaONIOJEHWE W  ONMUCaHWE  pEe3yJbTAaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJEIEH MOJEKYJ
(IIapoCTEePHKHEBBIX).

BaxHeilne npeacTaBUTe/Id HEOPraHMYeCKUX BelecTB

Bo3nyx — cmech razos. CocrtaB Bo3znyxa. Kucmopoa — snemeHT u mpocTtoe
BemiecTBO. Haxoknmenue kucimopoga B Tpupoje, (U3MYECKHE W XUMUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuzapl. [lpumenenue kucimopona. CrocoObl



MOJIYYCHHST KUCTopoAa B J1abopaTopuud W TPOMBIIUICHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aioTponHas MOAU(PUKAIINS KUCIOPOIA.

TernoBoit 3h(dekT XUMHUYECKOW peakluuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHUE peakuu. TOIUIMBO: yrojib U MeETaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE TapHUKOBOTro 3 (eKTa, pa3pylieHne 030HOBOT'O CJIOS.

Bopopon — nsnemMeHT um mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupoae, GUNYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucnorsl u conu.

MossipHbiii 00bEM ra3oB. Pac4€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojma kak pactBoputenb. PacTBOpHI.
HachllieHHble M HEHACBIIIEHHbIE PAacTBOPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji4 BEIIeCTBa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponp pacTtBOpoB B npupoje U B )KU3HH 4desioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukarmus neopranmdeckux coenuuenuit. Oxcuasl. Knaccubukarms
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM{OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcuaoB. Dusmdeckue M XUMHUYECKHE
cBoucTBa OKCUAOB. [loydueHrne oKkCuaoB.

OcHoBanusi. Knaccudukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHMU. PU3NMYECKHE W XMUMUYECKHE CBOMCTBA
ocHoBaHuu. [lomyyeHre ocCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kuciot. dusznueckue u
XAMUYECKHE CBOMCTBAa KuCIOT. Psan aktuBHOoctu MeramioB H. H. bekerosa.
[lonydeHnne KUCIIOT.

Comu. Homenkiarypa coiieil. @U3nyeckue U XUMHYECKHUE CBOMCTBA COJICH.
[TonyuyeHue coiei.

['eHeTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpEICJICHHE COJIepKaHUsl KUCIOpoJa B BO3yXe, MMOJTyUYEHHUE,
coOupanue, pacno3HaBaHWE M U3YYCHUE CBOWCTB KHUCJIOPOJA, HAOJIIOIECHUE
B3aUMOJCHCTBUSl BEIIECTB C KHCIOPOAOM M YCIOBHUS BO3HMKHOBEHHUS U
MpeKpaileHus TopeHus (Mo)kapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
OTNUCAaHUE HX CBOWCTB, MOJy4eHUE, COOMpAHHWE, pACIO3HABAHME M M3Yy4YCHUE
CBOMCTB BOJIopoja (ropeHue), BzauMojecTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUAIIOB), HAONIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHHUS BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHOMN
MAacCCOBOM J10JI€M pacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJbBI C METAJJIaMU
(HaTpyieM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BaHUE BUJIEOMATEpPUAIIOB),



UCCIIEIOBAaHHE O0pa3sLOB HEOPraHMYECKHUX BELIECTB PAa3JUMYHBIX KIACCOB,
HAOJII0/ICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiicTBus okxcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C METaJIaMHM, PEaKIUid HEeUTpalIu3aluu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOIO METAJIa IPYTMM K3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTAIBHBIX 3a/lad 1o TeMe «BaxHeWmme KiacChl HEOPTaHUYECKUX
COCAMHEHUID.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKUX
yiemenToB JI. U. MenpaeneeBa. CtpoeHue aromoB. XHMHYECKasi CBAA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCU(UKAIMU XUMUYECKUX dieMeHToB. [loHsTHE O
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMENIbHbBIE METAILIBI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblEe 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJPOKCUJIBI.

[lepnognueckunii 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuonnas u  JIuHHOMEpUoAHass  (HOPMBI
[Tepnognueckont cucrtembl xumuueckux anemMeHToB [. M. Menneneea. [leprobl
u rpynnsl. DPuU3ndeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOaa HU
TPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saaep. M3oronsl. Dnexkrponsl. CtpoeHue
AJIEKTPOHHBIX ~ 000J04€K aToMOB TeEepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Tepuognueckout cuctemsl . M. MenneneeBa. XapakTepUCTUKAa XHMHUYECKOTO
3JIEMEHTA T10 €ro noJiokeHuto B [lepuoanueckont cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJnyca aTrOMOB XHWMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB U1 pa3BUTUA Hayku W npaktuku. . M. MenneneeB — y4€Hbli U
rpaXKJaHMH.

Xumuyeckass cBsA3b. KoBajieHTHass (moJisipHass M HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULIATENLHOCTh XUMHYECKUX 3J1EMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iporniecchl okucaeHns U BOCCTaHOBIEHN. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

U3ydeHrne oOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMM KHUCJIOT U IIEJIOYEH, ITPOBEIECHUE OIBITOB,
WUIIOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peakuy pa3oKeHUs], COSTUHEHU).

Mesxcnpeomemmnnie ceasu



Peaymszannst MeXNpenMETHBIX CBS3€M NPH HM3YyYEHMM XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJNb30BAaHWE KaK OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mMe eCTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccuukamus, TNEPUOIUNIHOCTh, HAOJIOIEHHE,
DKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUIN 3apsjl, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (pU3WYecKue BETUYHHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bl, COHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO 1 XMMHYECKASI peaKUMsi

[Tepuoanueckuii 3akoH. Ilepuoanueckas cucTeMa XMMHAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XAMHUYECKUX JJIEMEHTOB MEPBBIX TPEX TMEPUONOB, KalMs, KaJblUs M UX
COCIMHCHU B COOTBETCTBHM C IIOJIO)KEHHUEM 3jeMeHTOB B Ileprnonndeckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

Crpoenue BeliecTBa: BHUJIbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanys u1 HOMEHK/IaTypa HEOPraHWMYECKUX BEIIECTB. XHUMHYCCKHE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEJIMHEHUI, TEHETUYECKas CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX PEaKIUi MO pa3IMuHbIM MpU3HAKaM (110 YUCTY
U COCTaBy YYaCTBYIONIMX B PEAKIMH BEMIECTB, MO TEIUIOBOMY 3 (dEKTy, 1Mo
U3MEHECHHIO CTETICHEH OKUCIEHUS XMMHYECKUX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YY4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUICCKUE
YpaBHEHUS.

[Tonsitue o ckopocTu xumuyeckod peakuuu. IloHsTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX U TeTePOreHHBIX
peakuusx. Ilonarue o karammse. [lonstue 0 xumuueckom paBHoBecuu. DakTopsl,
BIIUSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEaKIUW M TOJO0XKEHUE XHUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJICKTPOHHBIM  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBienue YpaBHECHUM



OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIHl C  HMCIOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUUECKON TUCCOUUALIMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonbl, annoHsl. MexaHu3M AUCCOLMALMU BEIIECTB C PA3IWYHBIMU BHUAAMHU
xuMuueckoit cBsa3u. Crenenp aucconuan. CUbHbIC U CITA0bIE DJIEKTPOJIUTHI.

Peakuuu nonnoro ooMeHa. Y ciaoBus IpOTEKaHUSI peakuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAlllEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoiCTBa KHCIOT,
OCHOBaHMM W coJeil B CBeTe MPEACTaBIEHUNA 00 3JIEKTPOJIUTUYECKON
nucconuanyu. KauecTBeHHbIE peakiui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COTEH.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHUE C MOJEJSIMU KPHUCTALUIMYECKUX PELIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTauioB (Tpadura W anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUS PaA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JUCCOUMALMU KHCIOT, IIEJIOYEe U  COJIeH
(BO3MOKHO  HCIOJIb30BAaHHE BHAECO MAaTepUaloB), IPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MNPU3HAKU  NPOTEKaHMs]  peakuuid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O0O0pa30BaHWE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakiuu pasioKeHUs, COCIUHEHHUs), pAClO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0 KAYECTBEHHBIX PEAKIUMid Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMeTaibl 4 MX coeTMHEHUS

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue M (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHUMHUYECKHE CBOWCTBA Ha MpUMEpe  XJjopa
(B3aUMOJIEHCTBUE C MeETaJJIaM{, HEMETalaMHd, IIeJI04aMH). XJIOPOBOJOPO/I.
ConsHas KucCI0Ta, XMMUYECKHE CBOMCTBA, IOJYyYEHHE, NpUMEHEHHE. [lelicTBue
XJoOpa W XJOPOBOJAOPOJAa Ha OpPraHW3M 4YejoBeKa. BakHeWinue XJIOpuabl U HX
HaXO0XJICHHUE B IIPUPOJE.

Obmas xapakrepuctuka 3neMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTeNeHW OkucieHus. CTpoeHue M (PU3NYECKUE CBOWUCTBA
MPOCTBIX BEIIECTB — KUCIOPOJA U Cephbl. AJIIOTPOIHbIE MOAU(PHUKAIIUN KUCIOPOIa
u cepbl. XumMuuyeckue cBoiicTBa cepbl. CepoBoaopoJ, cTpoeHue, GU3NYECKHe U
XuMH4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHast kuclIOTa, (QU3MYECKHME U XUMUYECKHE CBOWCTBa (00mMe Kak
IpEeICTaBUTENA Kjacca KHCIOT U cheuu@puueckue). XUMHUYECKHE pPEaKluH,
JeXKalmye B OCHOBE MMPOMBIINUICHHOTO CHOCO0a MONYYeHUS! CEPHOM KHCIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CEpHON KUCIOThI, KAUECTBEHHAS pEaKlMs Ha



cynedar-uon. Haxoxzaenune ceppl M €€ COCIMHEHUN B MPUPOJE. XUMHUYECKOE
3arpsA3HEHHE OKPYKAIOWIEH cpenbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPAICHUS.

OO1as xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpPHbIC CTETNIEHU OKUCICHMS. A30T, paclpOCTpaHEHHE B MPUPOJIE,
busnueckre 1 XUMHIECKHe CBOiCTBA. KpyroBopot azora B nmpupojie. AMMHUaK, ero
busnueckre U XUMUYECKHUE CBOMCTBA, MoJydeHue u npuMeHeHue. Coinu aMMOHUS,
ux pU3NUecKre U XMMUYECKHEe CBOMCTBA, MpUuMeHeHre. KauecTBeHHas: peakius Ha
MOHBI aMMOHUS. A30THasl KuCJOTa, €€ TMoyueHue, (PU3nYecKue M XHUMHUECKHE
cBONCTBa (00mME Kak TPEACTABUTENS Kiacca KUCIOT W CHEIUpUYECKHe).
Hcnonp30BaHMEe HUTPATOB M COJIEW aAMMOHHMS B KayeCTBE MMHEPAIbHBIX
yno0peHuil. XuMu4yeckoe 3arps3HeHUe OKPYIKAIOIIeH Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCTTOTHBIE JIOXKIW, 3arpsi3HEHHWE BO3AyXa, MOYBbI M BogoémoB). docdop,
alnoTponHeie Moaudukauuu (Gocdopa, (pU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcua docdopa (V) u pochopHas KucioTa, PU3HMIECKUE U XUMHICSCKHUE CBOMCTRA,
nonyuyenue. Mcnonb3oBanue GpocdaroB B Ka4eCTBE MUHEPAIbHBIX YI0OPCHHUIA.

Obmas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHHS.  YTJEpoJd,  aJUIOTPOIIHbIC
MoAau(pUKALIUKM, PpACTIPOCTpAaHEHHE B TpUpoJe, (Pu3nueckue U XUMHUYECKHUE
cBoiictBa. Ancop6musi. Kpyrosoporyraeponga B npupoae. OKCUAbl yriaepoaa, ux
dbusznueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE HAa IKHUBbIE OpPTaHU3MBI,
MOJIyYeHHE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a rinoOalbHOTO TMOTEIJIEHUS KIMMarTa, MNapHUKOBBIM
s dexT. YrompHas KACIOTa U €€ CONMH, UX (PU3UIECKUE U XUMHUYECKUE CBOMCTBA,
nojiydeHue W mnpuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHMSIX
yriiepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAs KUCIOTa).
[TpupogHbie MCTOYHUKU YTIIEBOJAOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTh),
NPOAYKThI WX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsaTHe 0 OMONTOTHYECKH BaKHBIX BEIIECTBAX: XKUPaAX, O€IKax, yrieBojax — U X
poi B OKM3HM 4eJoBeKa. MarepuaibHO€ €IMHCTBO OpPraHUYeCKUX W
HEOPTraHUYECKUX COETUHEHHUI.

Kpemnauii, ero ¢u3uyeckue W XHUMHYECKHE CBOHCTBA, IIOJIyYCHHE M
npumeHenue. CoenuHeHHus KpemMHHUs B mpupoje. OOmme mnpeacTaBieHus 00
okcune kpemuusi (IV) u kpemHueBoil kucnore. CWIMKaThl, X WCIOJIL30BaHUE B
OBITY, B MPOMBIIUICHHOCTU. BaxkHellne cTpoUTENbHbIE MaTepHallbl: KEPaMHUKa,



CTEKJIO, TIEMEHT, O€TOH, kene300eToH. [IpobreMbl 6e30macHOTO WCIOIB30BAHUS
CTPOUTENIbHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHUE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KUCIIOTHI,
IIPOBE/ICHUE KAaU€CTBEHHBIX PEAKIMH Ha XJIOPUJI-MOHBI U HAOJIIOICHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpaxaromue (PU3MUecKHe U XUMHYECKHE CBONCTBA
TaJIOT€HOB M HX COEIMHEHHMH (BO3MOXKHO HCIIOJIb30BAaHHE BUIAEOMATEPUAJIOB),
O3HAaKOMJIEHWE C o0pa3naMu XJIOpPUAOB (TaJOreHUJOB), O3HAKOMJIEHHE C
obpasznaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMAaTEpHAJIOB), HaOIIOICHNE Tpoliecca OOYIIIMBaHUs caxapa IMoJ JAeWCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
paz0aBiIEHHOM CEPHOM KUCIIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peaKIuu Ha CyJb(aT-
WOH U HaOJIOJeHUEe NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3UUYECKUMU
cBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUIEOMATEPHUATIOB), 00pa3iamMu a30THBIX H (HocHOpHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacno3HaBaHME€ U U3Y4YCHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KaueCTBEHHbIX PEaKluii Ha MOH aMMOHMS U (pocdar-uoH M U3yueHue MPU3HAKOB
UX IPOTEKAHHUsI, B3AUMOJIEUCTBHE KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO
(BO3MOXHO WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YECHUE Mozenen
KPUCTAUIMYECKNX PEmETOK anmasza, rpadura, dyuiepeHa, O3HAKOMIICHHE C
poLIecCOM  aJCOPOIIMU  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHHe, cOOMpaHue, paclo3HaBaHUE M U3yUYEHUE
CBOICTB YIJIEKMCJIOTO ra3a, IpOBEJICHNE KaYeCTBEHHBIX pPEaKklMi Ha KapOOHAT U
CWIMKAT-UOHBl W HW3YyYECHHE TNPU3HAKOB UX IMPOTEKAHMs, O3HAKOMIICHHE C
NPOAYKIMEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelie HeMEeTaIbl U UX COCTUHEHUSD.

MeTtanibl 1 MX COeIMHEHUS

OO1as xapakTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHHUHU
ux nonoxeHus B Ilepumoamueckor cucreme XuMu4eckux daeMmeHtoB JI. WM.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTayuioB. MeTtammdeckas CBsA3b U
METAJUIMYECKAs] ~ KpPUCTAUIMUECKass  pPEIIETKA.  JJIEKTPOXUMUYECKUH  pAl
HarpspbKeHu MetauioB. Ousnueckue U XMMUUYECKUE CBOMCTBAa MeTayioB. OO0mue
CrocoObl ModyyeHuss MeTawioB. lloHATHE O KOpPpO3UM METaIOB, OCHOBHBIE
cnocoObl 3amUThl UX OT Koppo3uu. CraBbl (CTajlb, 4YyTyH, JIOPATIOMUHUU,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[{eouHbple MeTaIBL: NOJIOKEHHE B [lepronuecKkoil cucTEME XUMUYECKUX
anemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAXOXKIACHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCuIsl U



TUIPOKCUABl HaTpus W Kanusa. l[IpuMeHeHune WIEeNOYHBIX METAUIOB U UX
COCJIMHEHUU.

[llenoyHo3eMeNnbHbIE METAUIBI MAarHUM W KaJIbLUW: IIOJIOKEHUE B
Ilepuonnueckon cucrteMe xuMmudeckux diemeHToB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblius. BaxuHelmue coequHEHHUS KalblUs (OKCHI, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmroMuHUN: TIoJIokeHuE B [lepuoanueckoi cucreMe XUMUYECKUX AJIEMEHTOB
. W. MenneneeBa, CTpOCHHUE aroma, HaxOXIeHHUE B Ipupone. Ousndeckue u
XUMUYECKHAE CBOMCTBA aTtOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCUAA W THIAPOKCHIA
AIFOMUHUSL.

Keneso: monoxenue B [leppoanyeckor cUCTeME XUMHUYECKUX AJIEMEHTOB [l.
N. MenneneeBa, CTpOCHHE aToMa, HAaXOXJIeHUE B npupoac. dPusnyeckue u
XUMUYECKHEe CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U cosn kenesa (11) u xenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYCHHUE.

Xumuyeckuii IKcnepumenm:

O3HAKOMJIEHHE C oOOpaslaMy METAUIOB W CIUIaBOB, HUX (PU3MUYECKUMHU
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KaJIbIIMSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJIB30BaHUE BHACOMATEPHUANIOB),
VICCIIEIOBAaHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHHUS Kejle3a B KUCIOPOJIEe
(BO3MOXXKHO  HCIIOJIB30BAaHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAQUECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajJblMs, AJITIOMUHUS, [IMHKA, JKEJe3a
(IT) u xene3za (II1), meau (II), HabnroAeHUE U ONMCaHUE MTPOIIECCOB OKPAIIUBAHUS
IJJaMEHU MOHAaMU HATpusl, Kalusd W Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUPOKCUIA AITFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPMMEHTANIbHBIX 3aj1au 1o TeMe «BaxkHeime
METAJUIBI U KX COCTUHECHUS.

XuMuS M OKPYXKAOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXW3HM 4YeJIOBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momomnib mnpu
XMMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarollehd cpeinl (mpeaenabHas J0MmyCcTuMas
KOHIIEHTpaius BeilecTs, nainee — [1JIK). Poias Xxumuu B pemieHun 3K0JIOrM4ecKux
mpooIeMm.

Xumuueckuii IKcnepumenm:

n3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaibl).

Mescnpeomemmnoie ceasu



Peaymszannst MeXNpenMETHBIX CBSI3€M NPH HM3YyYEHMM XHMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4e€pe3 HCIHOJb30BaHWE KaK OOIIMX €eCTEeCTBEHHO-HAYUHBIX
NOHATUH, TAK Y NOHATHUH, SBJISIOIUXCS CUCTEMHBIMH I OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO11Ke ecTeCTBEHHO-HAYYHbIE MOHSATHUS: Hay4yHBIM (DaKkT, rumoresa, 3aKoH,
TEOpHusl, aHajuu3, CHHTE3, KiIacCupUKalusi, MepUOAUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJEINPOBAHUE, HW3MEPEHHE, MOJIEb, SBJIECHUE, ITAPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIHI.

@dusnka: MarTepus, AaroM, D3JIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIBI, PAJUOaKTHUBHOCTb, MOJIEKYJIa, DJJICKTPUYECKUM 3apsi, IPOBOJHUKH,
HOJYNPOBOJHUKH, JUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BELIECTBa, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAININYECKAs
pemérka, CIuiaBbl, (PU3MUECKHE BEIMYUHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COJIHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocHCTEMa, MUHEPAIbHBIC
y100peHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpagus: armocdepa, ruapocdepa, MUHEpalbl, TOPHbIE IOPOJBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILINBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETo
0o0pa3oBaHMs JOCTUTAIOTCS B XO0j€ OOy4YeHUS XUMHH B €JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOMN JIEATEIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHCKUMU
COLUOKYJBTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOmiecTBe mMpaBUjIaMH M HOpPMamMH TIOBEJEHUS U CIOCOOCTBYIOT MpoIieccaM
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLUAINU3AIMH 00YYarOIIHUXCS.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYaroLIUXCS
PYKOBOJICTBOBaTbCA  CHCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTAUUA W
pacUIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpMoTH4YEeCKOro BOCIMTAHUA:

LIECHHOCTHOI'0 OTHOWLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAyyYHOMY HACJEOUI0, TIOHMMAHUS 3HAYECHUS XUMHUYECKOM HAayKU B JKHU3HU
COBPEMEHHOr0 O0OILEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(OpManuen o
MEPEJIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJbHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBAaTEIbCKOM, TBOPYECKOM M JOpyrux  BUAax
NeSITeIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HONW COBMECTHOHM JAEATEIbHOCTU IpU
BBINIOJIHEHUHU YYEOHBIX, TO3HABAaTEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
UM B3aUMOIIOMOIIM B TIpollecc€ ATOM y4eOHOM NEATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEICHHE M IIOCTYIIKM CBOMX TOBApUILNEW C IO3ULUHA
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA ITOCIEACTBUM MOCTYIIKOB;

3)eHHOCTH HAYYHOT 0 MO3HAHUA:

MHUPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XHUMHYECKOM pPEAKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHM M COCTABIIAIOLINE
OCHOBY /Ul MOHMMAaHHUS CYIHOCTH HAYYHOW KapTHHBI MHpA, MPEACTAaBICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUS IIPUPOJBI, B3aUMOCBS34X 4YEIOBEKa C
MPUPOJIHOM CPENOi, O POJIM XMMHUH B IO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHUBBI, HAIIPABICHHBIE HA NOJYYEHWE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIuMBbIC Ui OOBSCHEHHUS HAOII0JaeMbIX MPOIECCOB U SIBJICHHM,
MO3HABATENbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM palOThl € Y4YEOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEpPaTypoOr, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEN0BATEIbCKON
JEATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMNpPABICHHOCTH W YPOBHSI OOyUEHHS B
JlaabHEHIIeM;

4)popMupoBaHNs KyJAbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHUA K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJICICTBUU U
HETMPUATHE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aTKOroJisi, HAPKOTUKOB, KYpEHHS]),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0O€30MacHOCTH TIpu  OOpalieHuu ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U pEaTbHOU KU3HH;

5)Tpy10BOro BOCIMTAHMS:

MHTEpEeC K MPAKTUYECKOMY M3YyUYEHHUIO0 TPoQecCril U Tpyaa pa3IudHOro poja,
YBOKEHHE K TPYyLy M pe3yjibTaTaM TPYJIOBOM IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 1O XWUMHUU, OCO3HAHHBIA BBIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOAOTIKEHUSI 00pa3oBaHus C YUYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycrenHou npodeccuoHanbHON eSITENHPHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHHUM,
TOTOBHOCTH aIalITUPOBATHCS B MPO(HEeCCHOHATBHOU CPEIe;

6)3K0/10rM49eCKOro BOCIIUTAHUS:

HKOJIOTHYECKH 1€JeCO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
JKU3HU Ha 3€MJIE, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE LIEHHOCTHU 3JI0POBOIO U
Oe3omacHOro o0Opa3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3rUecKoMy M TICUXHMYECKOMY 370pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOACHUS
npaBuiI 0€30MaCHOTO MOBECHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUX,
YIPOXKAOIIKX 310POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIydyaeMble MPU W3YUYCHUH XUMUH, IJIs
penieHus 3a1a4, CBA3aHHbBIX C OKPYKalOLEed IPUPOIHON CPENOU, JIsl ITOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYpPhl, OCO3HAHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel MX pelIeHUsi MOCPEJCTBOM METOJ0B XHWMUH,
SKOJIOTUYECKOT0 MBIIIJICHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIIHHOM,
KOMMYHUKAaTUBHOMN U COLIMAIIBHOU MPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanpeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIE JJIsS
dbopMHpOBaHUA MHPOBO33PEHHS OOIIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
MPUHIINI, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUH M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOW KapTUHE MHpA, U YHUBEpPCaJIbHbIC YUeOHbIC NEUCTBUS (II03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE oOecreunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO M OCYILIECTBICHUIO Y4eOHOMU
NEeSATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBuU:

YMEHHUSI HUCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBILIIJIEHUS IPU OCBOCHHUHU
3HaHUI: pacKpbIBaTh CMBICT XMMHUYECKUX TMOHSTHH (BBIAEISATH UX XapaKTEpHbIC
MpPU3HAKU, yCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMU TOHSTHUSIMH), HUCIOJIb30BATh
MOHATHS JIJIS1 OOBSICHEHUS OTJEIBHBIX (P)AKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUSI U
KPUTEPHUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUUHHO-CIIEACTBEHHBIE CBS3M MEXKAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUUECKHE pACCyX ACHUS (MHIYKTUBHBIC, AENYKTUBHBIC, 110 aHAJIOTUH),
JieaTh BBIBOJIBI U 3aKIIOUYCHUS;

YyMEHHUE TMPUMEHSATh B TMPOIECCEe IMO3HAHUS TNOHATUA (IpEeAMETHBIE U
METaInpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMbIE B XUMUH,
peoO0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEIbHBIC MPEACTABICHUS —
XUMHUYECKUU 3HaK (CHUMBOJ JJIEMEHTa), XuUMHuyeckas (opMyna M ypaBHEHHUE
XUMUYECKON peakinu — MpU PelIeHUH YueOHO-TTO3HABATEIbHBIX 3aj]lay, C y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATH U XapaKTepU30BaTh CYIIIECTBEHHBIC
MPU3HAKH W3Y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUi,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJACTBEHHBIE CBA3M U
MPOTUBOPEUMS B U3yUaeMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBarebcKe 1eMCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHWA, a TaKKe€ B KAa4yeCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIILHOCTU BBICKA3bIBAEMbBIX CYKJICHUN;

NpUOOpPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OPraHU3aIllMd U TPOBEACHUIO
YYEHHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yibTar, GOpMyIUpOBaTh 0000IIECHHS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpOJieJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HWH(HOPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTeparypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHbIE
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl U 3alpOChl MPU MOHMCKE W OTOOpE
UHGOpMAIlMd U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONMpPEIeIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJIb30BaHUSI ~ MH(OPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYypOH aKTUBHOTO UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBIOMPATh ONTUMAILHYIO (JOPMY MpeACTaBICHUS HHGOPMAINH U
WUIIOCTPUPOBATh pEUIAEMbIE 3a/1aud  HECIIOKHBIMU CXEMaMH, JAuarpaMmaMu,
apyrumMu popmamu rpaduKu U UX KOMOHWHALMSAMU;

YyMEHUE UCIOJIb30BaTh M aHAJIM3UpOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEZIOBATENBCKOM NIEATEIbHOCTH MH(YOPMAIHIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO3SAKMCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOLIECH MNPUPOIHOU
cpensl.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe auamora W (WIM) JIUCKYCCHHU) TIO
CylIecTBYy  oOcyXxnaemoil  Tembl, (OPMYyIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBINOJIHEHUS IPEIOKEHHON 3a/1a4u;

YMEHUSI  NPEACTABIATh  IOJYYEHHBIE  PE3yJibTaTbl  MO3HABATEJIBHOM
NEeSATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JejlaTh MpPe3eHTALUI0
pE3yNbTATOB BBIMOJHEHUS XUMHUYECKOr0 JKCIEpUMEHTa (J1a00paTOPHOTO OINBITA,
1abopaTopHOI pabOTHI IO HCCIIEOBAHUIO CBOMCTB BEIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MIO3HABATEJIbHOM W  MCCIENOBATENbCKOW  JIESITENBHOCTH  IPU  PEUICHUU
BO3ZHMKAIOIIMX NpPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3unuil (00cyxaeHuss, oOMEeH MHEHHSIMH, «MO3TOBbI€ IITYpPMbD», KOOPAUHALIUSA
COBMECTHBIX JCHCTBUM, OIPENECICHHE KPUTEpUEB 10 OLEHKE KadyecTBa
BBIINIOJIHEHHOM pabOThI U JpyTHe).

PeryisiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe NeCTBUSA:

YMEHUE CaMOCTOSATENbHO ONPENEesITh UENH JEATebHOCTH, IUIAaHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NeSITENHHOCTD, BRIOMPATh Hanbosee d(pPeKkTuBHBIC CITOCOOBI pelieHUsI Y9eOHbIX U
MIO3HABATEIBHBIX 33/1a4, CaMOCTOATEIIBHO COCTaBJIATh WIH KOPPEKTUPOBATH
IPEIJIOKEHHBIM QJITOPUTM JCHUCTBUU I[PU BBINOJHEHUM 3aJaHUN C Y4YETOM
NOJIYYEHHs] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEUIECTBAX U PEaKLHUSX,
OLICHMBAaTh COOTBETCTBUE ITOJIyYEHHOIO pPE3YyJIbTAaTa 3asBJICHHOM LEIH, YMEHHE
MCII0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaracMble€ B YCIOBUM 33JaHUN.

IHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIep)KaHusl, YCTAaHOBJIEHHOTO HaHHOW (¢eaepanbHOH pabouelt MporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NeucTBUl, crnenupuUeckue Uil TPEAMETHOW oOmacth  «XHUMHS», BHUIBI
JEATEIbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1y o0yuenus B 8 kjiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMUMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJIIPHBIA O0BEM,
OKCHJI, KHCIJIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUUYECKasl peakiusi, KiacCU(UKaIUs peaKluid: peakiuu
COCIMHEHUsA, PEAaKUUU PAa3JIOKEHUs, pPEaKUuu 3aMElICHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIMH, TEMI0BOU A (EeKT peakiuu,
SAIpO aTOMa, JJICKTPOHHBIM CIIOM aroma, aToMHas OpOWTalb, PaIAYC
aTomMa, XUMHYECKasl CBSI3b, MOJSPHAA W HEMOJISpHAs KOBAJICHTHAsl CBSI3b,
WOHHAs CBsI3b, UOH, KaTMOH, aHMOH, PacTBOp, MAaccoBas J0Jsl BEIIECTBA
(IpolieHTHAas! KOHIIEHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHATHH U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUI;

e HCIONB30BAaTh XHWMHUUYECKYI) CHUMBOJHMKY JUIsl COCTaBJCHHS (HOpMyI
BEILIECTB U YPABHEHNI XUMHUYECKUX PEAKIIMIL;

e OIpENENsATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENECHb  OKHUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSIX,
MIPUHAJIEKHOCTDh BELIECTB K ONPENECIEHHOMY KJIACCy COECIUHEHHUHN I10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeiBaTh cmbich Ilepuoguueckoro 3akona JI. WM. Menpgeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE NEPUOJUYECKONM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT UX IOJOXKeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHSI, 3aKOHA ABOTrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh [MOHATHUS «TJIaBHas
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnmna)y, maneie u
OoJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmune «llepuonuueckass cucteMa XuMUYeckux »dyemeHToB J[. U.
MenpaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sjpa, oOliee YUCiIo IEKTPOHOB
U pacnpeiesieHUue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWUYECKHUE BEIIECTBA,
XUMUYECKUE peakuuu (M0 YMCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUU
BELIECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIHME XMMHYECKHME CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHWE TPUMEPAMU MOJIEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpPEBpaAlllEHUN B
Pa3IUYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO  MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMeHTa 10 (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUU;

MPUMEHSTh OCHOBHBIE OIEpALMM MBICIUTENBHON NEATENbHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTEeMATHU3aIUIo, KIIaCCU(PHUKALUIO,
BBISIBJICHUE TPUYUHHO-CICACTBEHHBIX CBS3€M — IS M3Yy4EHUs CBOMCTB
BEIIECTB U XUMHUYECKHX PEaKIHM, eCTeCTBEHHO-HAyUYHbIE METO/bI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBIN U MBICIICHHBIN );

clelioBaTh ~ IpaBWJIaM  [IOJb30BaHUsA  XMMHYECKOM  TOCYyIOW U
7a00paTOpHBIM  O00OpYJIOBaHMEM, a TakKXKe IMpaBWIaM OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYECHUIO W COOUPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAa H KHUCJIOPOJa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOI'O BEIECTBA,
IJIAHUPOBAaTb M MPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT ¢ MOMOIIBIO UHIUKATOPOB
(;makmyc, henondTanent, METHIOPAHXK U JPYTHE).

K xoniry oOydenus B 9 kjacce npeIMETHbBIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PacCKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX NOHATHWA: XUMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3 (deKT
peakuud, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, AJIEKTPOJMTUYECKAS] IUCCOLMALMUSA, PEAKIUH HOHHOIO
oOMeHa, Karauu3atop, XHMHYECKOe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKUCIEHHE W  BOCCTAaHOBJIEHUE,
aIIOTpoNnusi, aM(pOTEePHOCTh, XUMHUYECKasi CBA3b (KOBAJIEHTHAas, MOHHAs,
MeTaJlTYecKas), KpUCTANIMYecKass pemeérka, KOppo3us METalIoB,
CIUIaBbI, CKOPOCTh XUMHUYECKOM peakiuu, MpeaeabHO JOMyCcTUMas
koHueHTpanus [IJIK Bemecrtna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MIPUMEHSTh 3TU NOHATHUSA IPU ONUCAHUU BELECTB U UX MPEBPALLICHUH;
MCIIOJIb30BaTh XHUMHUYECKYIO CHMBOJIUKY [UJIi COCTaBjieHUs Gopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IWHEHUU 1o (opmyiaM, BHUA XHUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAs, METaUIMYecKas) B HEOPTraHUYECKUX
COCIMHCHHUSX, 3apsii MOHA MO0 XUMUYECKON (GopMyIie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATIMYECKOU
PEMETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHUMaHUE: OIUCHhIBaTh W XapaKTepHU30BaTh
tabmmunyio (opmy [lepruoamdeckoil CUCTEMBl XMUMHYECKHX DSJIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHasg mnoarpynma (A-rpynma)y U «mobodyHas
noarpynna (b-rpynma)», manbie u OoOJbIIME TMEPUOABI, COOTHOCUTH
0003Ha4YeHUsl, KOTOpPhIE MMEIOTCS B TMEPUOJUYECKONW Taliuie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
JIEMEHTOB (COCTaB H 3apsia sApa, o0OIlee YWCIO DIEKTPOHOB U
pacmpeneneHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIue
3aKOHOMEPHOCTH B M3MEHECHHH CBOMCTB 3JIEMEHTOB M UX COCIMHCHUHN B
npejenax MaJiblX NEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYACTBYIOLIUX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIICHUs
XUMHYECKHX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHU(PUUYECKUE XUMHUYECKUE
CBOMCTBa NIPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKAAsl OMHCAHUE
MpUMEpPaMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XMMUYECKUX PEAKIU;

COCTaBJSAITb YPABHEHUSI DJIEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEW, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIui, MOATBEPKIAIONNX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTb OKHCJIHMTEIIbHO-BOCCTAHOBUTENIBHBIX —PEAKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XMMHUYECKUX MPEBpAlICHUNA B pPa3IuYHBIX
YCIOBUSIX;

BBIUKCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO H  MOJISIPHYIO  MacChl
BEILLECTB, MAaCCOBYIO [OJII0 XHMHYECKOrO »3JIeMeHTa 10 (dopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOW PEaKIUK;

coONIOaTh  MpaBWUjia  TOJB30BAHUSA  XUMHYECKOW  TMOCYAOW M|
7abopaTopHbIM  00OpY/JOBaHHMEM, a TaKXke IMpaBujia oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TMOJYYEHUIO U COOMpPAHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAKa U YTJIEKUCIIOTO rasa);

OPOBOJUTh  PEAKIMH, TOATBEPKIAIOIIME  KAYECTBEHHBI  COCTaB
Pa3JIMUHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpUJI-, OpOMUJI-,
uoaua-, KapObonat-, ¢ocdar-, cuiIMkKaT-, Ccyiabhar-, THAPOKCUI-UOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIKUE B
BOJIHBIX PaCTBOpPax HEOPraHMYECKUX BEILIECTB;

MPUMEHSATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON JIEATEIbHOCTH — aHaJIU3
M CHHTE3, CpaBHEHUE, O0O0OOIIEHUE, CHUCTEeMATU3AIUIO0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3¢d — [ U3YyYEHHUS] CBOWCTB BEILIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUS —
HaOJIIOICHUE, M3MEpPEHHe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHBbIM U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
N KonunyecrBoyacos
(1)
HaumenoBaHnuepasieioB u
n/ Bcer  KontpoabHblepadoT
TeMIIPOrPaMMbI
0 bl
Pa3nea 1.IlepBoHayaibHbIeXMMHYECKHETIOHSITHS
XuMust — BaxHasi 00JIacTh
1.1 €CTECTBO3HAHMS U IPAKTUYECKON 5
JESITEIbHOCTH YEJIOBEKa
1.2 BemecrtBa 1 XMUMUYECKUEPEAKIIUU 15 1
Hroronopaszaeny 20

Pa3pnen 2.BaxHeilimne npeacTaBuTe/iM HEOPraHNYeCKUX BelleCTB

2.1 Boznyx. Kucnopoa. [Tonsitiue 06 oxcumax 6
2.2 Bonopoa.Ilonstue o KuCnoTax v cousix 8
2.3 Bona. PactBopsl. [Torstue 06 ocHOBaHUSAX 5 1
)4 OCHOBHBIEKJIACCHIHEOPTaHUUECKUXCOETNHE 1 |
' HU
Hroronopaszaeny 30

IIpakTHyeckuepadoT
bl

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTebHbIEpPECYP
bl

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/7141837¢c

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

Paznen 3.1lepuoanyeckuii 3axoH u [lepuoagnyeckas cucrema xumuueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHneaToMoB.

XuMHYECKAACBS3b. OKI/ICJII/ITC.JILHO-BOCCTaHOBI/ITeJIBHLIepeaKI[I/II/I

3.1 IIepuonnueckuit 3akoH u Ilepuonnueckas 7

bubnunoreka [IOK


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

cHUcTeMa XMMUYECKUX diemeHToB /. 1.
MenneneeBa. CtpoeHueaToma

39 Xumnueckas cBA3b. OKUCIUTEILHO- g
' BOCCTAaHOBUTENBHBIE PEAKIIUU

Uroronopaszneny 15

PesepBHOeBpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08

https://m.edsoo.ru/7f41837¢

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

9 KUIACC

N KosmuecTBouyacos
" HammeHoBaHHWepPAa3IeJOB U
n/ Bcer  KouTpoabHbiepaso
TeMIIPOrPaMMBbI
1| 0 ThI
Pa3jnen 1.BemecTBo U XUMHYECKHE PeAKIIUA
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1
' OCHOBHBIX Pa3/esioB Kypca 8 kjacca
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEA 4
' KL
13 DNEKTPOIUTHYECKAs JUCCOLUALIUS. 2 |
' XUMHYECKHE PEaKIUi B PaCTBOPax
Hroronopaszneny 17
Pa3zgen 2.HeMeTaJJIBI M X COCTHHEHUSA
)1 OO01mas xapakTepucTUKa XUMUIECKIX 4
. aneMeHToB VIIA-rpynmsl. ["anorensr
OO61mas xapakTepuCcCTHKa XUMUYECKUX
2.2 sneMeHToB VIA-rpynnsl. Cepa u 6
e€coeIMHEHUS
OO6m1as XxapakTepucTUKa XUMHUECKUX
23 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7
COEIMHEHUS
OO01m1ast XapaKTepUCTHKA XUMHUYECKUX
24 aneMeHToB IVA-rpynnsl. Yriepon u 8 1

erMHI/Iﬁ U UX COCAUMHCHUA

Hroronopaszneny 25

IIpakTH4eckuepado
ThI

1

1

1

2

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/bHbIEpeCyp
ChI

bu6mmoreka [IOK
https://m.edsoo.ru/71f41a636

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636



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

Pa3zgen 3.MeTaJUIBI M UX CO€THHEHUS

3.1 OO01111eCBOMICTBAMETAIIIOB
32 Bakueime MeTauibl 1 UX COeJUHEHUS
Hroromopazaeny

Pa3znen 4. Xumus u okpyxawuas cpeaa

4.1 BemectBa 1 MmaTtepualibl B )KU3HU YEIOBEKA

Htoronopaszaeny

Pe3epBHOEBpEMSI

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

16

20

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/71f41a636

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC

Ne

n  Temaypoka
/

n

[Ipenmet xumuu. Ponp xumun B
KU3HU YeloBeka. Terna u BeuiecTna
[TonsTHE O METOAX TTO3HAHUS B
XUMHH

[TpakTryeckas padora Ne 1
«[IpaBuna paboTsl B 1abopaTopuu U
npuémbl 00paIeHus ¢
1a00paTOPHBIM 000y TOBAaHHEM)
YucThle BelecTBa U CMECH.
CriocoOsI pa3feneHus cmeceit
[TpakTrueckas padorta Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYHMCTKHU TTOBAPEHHOU COJIN)»

ATOMBI ¥ MOJIEKYJIBI

XUMHYECKHE DIIEMEHTEI. 3HAKKA
(CUMBOJIBI) XUMHYECKUX JIEMEHTOB

IIpocTsle M CIOKHBIEBELIECTBA

ATOMHO-MOJIEKYJISIPHOCYUCHHE

KoanuecTBouacos

Be
ero

KonTpoabHbl
epadoThI

IIpakTuyecku
epadoThI

Jarausy
YeHUs

DJIeKTpPOHHbIeU(POBHICOOPa3OB
aTeJIbHbIEpPeCypChI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d210c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d227¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d2a6¢

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [{OK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

10

11

12

13

14

15

16

17

18

19

20

3aKOH MMOCTOSIHCTBA COCTaBa
BelecTB. XUMHUYeCcKas (hopMyIa.
BaneHTHOCThaTOMOBXMMHYECKHXDJIC
MEHTOB

OTtHOcuTENbHAS aTOMHAsI Macca.
OTtHOCUTENbHAS. MOJIEKYJISIPHAS
Macca

MaccoBas goist XUMHYECKOTO
9JIEMEHTA B COETMHEHUH
KomngectBo BemecTBa. Mob.
MomnsipHast macca

duznyeckrue 1 XUMHUUECKHUE SIBICHUS.

XuMHUecKas peakuus

[Ipu3Haky U ycaoBHsI IPOTEKAHUS
XUMHUYECKHUX PeaKIIHii

3aK0H COXpaHEHHUs MacChl BEIIECTB.
XUMHUYECKHE yPAaBHEHUS

BrerauciaeHus KoJaudecTBa, MacChl
BEILIECTBA 10 YPaBHEHUSAM
XUMHYECKUX PEAKIUN

Kraccuduxariust XUMHIeCKUX
peakuii (CoeTMHEHNS, PA3IOKECHHUS,
3aMEIICHHS, OOMEHA)

M. B. JIoMOHOCOB — y4€HBIii-
sHukIoneauct. O6o0IeHne 1
CHCTeEMAaTU3alUI3HAHU N

KonTponbhas padora Nel no teme

https://m.edsoo.ru/ff0d2d50

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2eae

bubmuoreka [JOK
https://m.edsoo.ru/ff0d323¢c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bubmuoreka [JOK
https://m.edsoo.ru/ff0d37fa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b&8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [{OK


https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

21

22

23

24

25

26

27

28

29

«BemecTBa 1 XUMUYECKUE PEAKLIUI)

Bo3nyx — cMmech razos. CocraB
Bo3ayxa. Kucinopom — sneMeHT u
npoctoe Beuectso. O30H

dusnueckre 1 XUMUICCKUE
CBOMCTBA KHCIOpOa (peakuuu
OKHCJICHUS, TOPEHUE).
[TousaTueoboKkcuIax

Crioco0pl MosTy4eHHs KMCI0po/ia B
71a00paTOPUU U MTPOMBIIIIICHHOCTH.
[IpumeneHnekucaopoaa

TemnoBoit 3¢ ekt XuMuIecKoit
peaxIyu, OHSATHE O
TEPMOXUMHUYECKOM YPaBHEHHH, IK30-
Y SHJOTEPMUYECKHUX PEAKITHSIX

TomnuBo (HedTh, yroiab U METaH).
3arps3HeHue Bo3yxa, ClocoObl ero
NPEJOTBPALLICHHS

[TpakTrueckas padora Ne 3 o Teme
«[lomy4enue n cobupanue
KHCIJIOPO/Ia, M3Y4YEHHUE €r0 CBOWCTBY»

Bonxopon — anemeHT u npocToe
BemecTBo. HaxoxneHnne B npupone
DU3NYECKUE U XUMUYECKUE
CBOWCTBA BOJOPOJA.
[IpumenenneBotopoaa

TlonsaTHe 0 KHUCIIOTaX M COIIX

https://m.edsoo.ru/ff0d4290

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d497a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

30

31

32

33

34

35

36

37

38

39

40

CrniocoObI mosTyueHHst BOI0pOia B
nabopaTopuu

[TpakTrueckas padora Ne 4 o Teme
«[Tomy4enue u cobupanue Bogopoa,
U3y4YCHHE €TO CBOMCTBY

MossipHbIii 006EM Ta30B. 3aKOH
ABorazpo

Brruncienusa o0béMa, KOIHYECTBA
BELIECTBA rasa Mo €ro U3BECTHOMY
KOJIMYECTBY BEILECTBA WIH 00BEMY

Brrauciesus 006EMOB ra3oB IO
YPABHEHUIO PEAKLIMU HA OCHOBE
3aKOHA 00BEMHBIX OTHOIIEHUH ra30B

duznueckre 1 XUMHUYECKHE
CBOMCTBA BOJEI

CocraB ocHoBanuii. [Tonsitue 00
WHIUKATOpax

Bopa kak pactBoputens.
HackinieHabIe ¥ HEHACHIIICHHEIS
pactBOpbl. MaccoBasi 10JIs1 BELecTBa
B pacTBOpe

[TpakTuueckas padora Ne 5 mo Teme
«IIpuroroBiieHue pacTBOPOB C
ONpeAeIEHHON MacCOBOU JT0IEN
pPacTBOPEHHOTO BEILIECTBA»
KonTponbnas paborta Ne2 mo teme
«Kucnopoa. Bonopoa. Bona»

Oxcuppl: cocTaB, KiaccCupuKanus,

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d442

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d542e¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d587a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d59e2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [{OK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
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51

HOMEHKJIaTypa

[Tonydyenue u XuMHUYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U
aM(bOTEpPHBIX OKCHJIOB

OcHoOBaHU: COCTAB,
KJIaccu(puKalusi, HOMEHKJIaTypa

ITonmyueHue U XMMUYECKUE CBOMCTBA
OCHOBaHUNI

Kucnotsr: cocras, knaccudukarms,
HOMEHKJIaTypa

[Tony4yenne u XuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpenHHe): HOMEHKIATYPA,
CIOCOOBI NOTYYCHHUS, XUMHUUECKUE
CBOMCTBA

[TpakTuyeckas padora Ne 6.
Pemenne skcriepuMEHTANBHBIX 3a7a4
110 TeMe «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCIUHEHUID)

I'enernueckas cBsA3b MEKIY
KJIaCCAMHM HEOPTaHUYECKUX
COeIMHEHUN

Oo6o06menne u
cUcTeMaTU3alusI3HaHU I
Konrtpomnsnas padora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX

coeqrHeHnin"

HepBHC IIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I

1

https://m.edsoo.ru/ff0d664e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [{OK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2

bubmuoreka [JOK
https://m.edso00.ru/00ad9474

bu6mmoreka [IOK
https://m.edso00.ru/00ad9b7c

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK
https://m.edso0.ru/00ad9cb2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ela

bubmuoreka [JOK


https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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61

XUMHYECKHX 3JIeMeHTOB. IloHsaTne o
rpyamnax CXOAHbIX 3JICMCHTOB

[Tepuonuueckuii 3aKOH U
[lepuoanueckas cucrtema
XUMHYECKHUX deMeHTOB /JI. 1.
Menneneena

[lepropl, TpyIIIBI, TOATPYIIIBI

Crpoenune atomoB. CocTaB aTOMHBIX
sanep. M3oTonsl

CrpoeHue 3JIeKTPOHHBIX 000JI0UCK
aToMOB 3J1eMeHTOB [leproanueckoit
cuctemsl /. 1. MenaeneeBa

XapakTepuCcTUKa XUMHUYECKOTIO
3JIEMEHTA TI0 €ro MOJIOKEHUIO B
[Iepnonnueckoii cucreme /1. Y.
Menpeneena

3nauenue [leproauyeckoro 3akoHa
JUTSL pa3BUTHUS HAyKH U MPAKTUKU. J].
N. MenaeneeB — y4€Hblid, IE1aror 1
rpaKJaHUuH
DIeKTPOOTPULIATETbHOCThATOMOBXH
MHUYECKUXAJIEMEHTOB

HNoHHasXxuMHUUeCcKasCBI3b

KOB8..]'[CHTHaﬂHOHHpHaHXI/IMI/I‘{eCKaHC
BA3b

KOBaJ'IeHTHaHHGHOJ'ISIpHaSIXI/IMI/ILIeCKa

https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00adas52¢c

bu6mmoreka [IOK
https://m.edsoo.ru/00adas52¢c

bu6mmoreka [{OK
https://m.edsoo.ru/00ada342

bu6mmoreka [JOK
https://m.edsoo.ru/00ada6bbc

bu6mmoreka [JOK
https://m.edsoo.ru/00ada824

bubmuoreka [JOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [{OK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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68

SCBA3b
CTeneHLOKHUCIICHUS

OKHCIIUTEILHO-
BOCCTaHOBUTEIbHBIEPEAKITHH

OKHCIIUTEII ¥ BOCCTAHOBUTEIIN

Kontponbnas padota Ne4 o teme
«CtpoeHnue aroma.
XUMUYECKASCBS3b

PesepBubIil ypok. O60011eHIE 1
CUCTEMaTH3alus 3HAaHUU
PezepHblil ypok. O0001IeHNE U

cUCTEMAaTU3alus 3HAaHUN

PeseprubIil ypok. O600mIeHIE 1
cUCcTeEMaTu3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68

https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
https://m.edsoo.ru/00adae28

bu6mmoreka [{OK
https://m.edsoo.ru/00adb076

bu6mmoreka [{OK
https://m.edsoo.ru/00adb076

bu6mmoreka [{OK
https://m.edsoo.ru/00adb486

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edso00.ru/00ad9cb2

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIACC

Ne

~

Temaypoxka

[Tepuonnueckuii 3akoH. [lepronnueckas
CHCTEeMa XUMHYECKuX aneMeHToB JI. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XMUMHAYECKHX 3JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB

Knaccudukanus 1 HOMEHKIATypa
HEOPraHNYECKUX BEIIECTB

Bunpr XUMHYECKOU CBSI3U U TUIIEI
KPUCTAIITUYECKUX PEIIETOK

Kontponbnas padora Nel no teme
«IToBTOpenue u yriayOnaeHue 3HaHUIA
OCHOBHBIX Pa3/IeNioB Kypca 8 kiiacca»

Knaccudukanus XuMU4ecKuX peakiui
I10 Pa3JIMYHBIM IIPU3HAKAM

[ToHsATHE O CKOPOCTH XUMUYECKOMN
peakuuu. [loHATHE O TOMOT€HHBIX U
TETEPOTCHHBIX PEAKIUAX

IlousaTre 0 XUMHUYECKOM PaBHOBCCHHU.

@DaxTopHl, BAUSIOUINE Ha CKOPOCTh
XUMHUYECKON peakiuy U TOJ0KEHUE

KoanyecTBOo4acos

Be
er

KoHTpobHBI

epadoThI

IIpakTHyeck
uepadoThl

DJIeKTpPOHH I (POBBICOOPa30

BaTeJIbHbIEpPeCypChI

bu6moreka [JOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bubnuorexa [JOK
https://m.edsoo.ru/00adb7e2

but6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmuorexa [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14
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17

18

19

XUMHYCCKOI'0 paBHOBECUA

OKHCIIUTEILHO-
BOCCTAHOBUTEIBHBICPEAKITUN

Teopus 371€KTPOIUTUYECKON
nucconuanu. CUIbHBIE U CIIa0bIe
AIEKTPOJIUTHI

NonHbleypaBHEHUApEAKIINI

XHUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBaHMI B CBETE MPEACTABICHHI 00
BJIEKTPOJIUTUYECKON UCCOIUALINH
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
NPEJCTABICHUNA 00 3IEKTPOTUTHYECKON
JUCCOIHAIIHN

[TonsTHE O rHUApOIN3ECOIEH

006001IeHYE ¥ cCUCTEMAaTU3alUA3HAHUI

[Tpaktuyeckas padora Ne 1. «Perenune
JKCIIEPUMEHTAJIBHBIX 3a7a9»

Kontponbnas padota No2 o teme
«ONEeKTPONUTHYECKAs TUCCOIHALIHS.
XUMUYECKUEPEAKIIUU B PACTBOPAX»

OO01mmast XapakTeprCTHKA TaJIOTCHOB.
XHWMUYECKUE CBOMCTBA HA PUMEPE
xJjiopa

Xnoposogopoa. CossiHast KUCIIOTA,

XUMHUYECKHUE CBOMCTBA, MOJyYEHUE,

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

bubnunoreka [IOK
https://m.edsoo.ru/00adcd68

bubnunoreka [IOK
https://m.edsoo.ru/00add448

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

but6moreka [IOK
https://m.edso00.ru/00add8b2

but6mmoreka [IOK
https://m.edso0.ru/00add9d4

bubmuorexa [JOK
https://m.edsoo.ru/00addd12

bubmorexa [JOK
https://m.edsoo.ru/00addbfa

bu6moreka [JOK
https://m.edsoo.ru/00addecO

bu6moreka [JOK
https://m.edsoo.ru/00addfe2

bubmuorexa [JOK
https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
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27

28

IIPUMEHEHHE

[TpakTrueckas padora Ne 2 o Teme
«ITonyueHne COITHON KHUCIIOTHI,
H3y4eHHUE €€ CBOWCTB»

Brruucnenus no ypaBHeHHUIM
XUMHNYCCKUX peaKHI/Iﬁ, €CJIM OOUH U3
peareHTOB J1aH B H30BITKE

OOm1ast XxapaKTepUCTHKA FIIEMEHTOB
VIA-rpynmnbt

AnnoTponHbie MOIU(UKAIINH CEPBI.
Haxoxnenue cepsl 1 €€ coeIMHEHUH B
npupoae. XuMUYECKUECBOUCTBACEPHI

CepoBopopon, cTpoeHue, (hu3ndeckue u
XUMHUYECKHUE CBOMCTBA

Oxcuppl cepbl. CepHas KHCIIOTa,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,
IpUMEHEHHE

XUMHUYECKUE PEaKIINH, JeKaIIIe B
OCHOBE ITPOMBIIIIEHHOTO CIIoco0a
MOJIyYEHUSI CEPHOM KUCITOTHI.
XUMHUYECKOE3arps3HEHUEOKPY KaIOLIEIC
peabICOSTUHEHUSIMHICEPHI

Brraucnenne MaccoBOM JOIU BBIXOJa
MPOYKTA PEAKIINU

OO6m1as XxapaKTeprucTHUKa JIEMEHTOB V A-
rpynmsl. A30T, paclipOCTPaHEHUE B
npupoe, Gu3nYecKue U XUMUIECKUe
CBOMCTBa

bu6moreka [JOK
https://m.edsoo.ru/00ade348

bubnunoreka [IOK
https://m.edsoo.ru/00ade488

bubnuorexa [JOK
https://m.edsoo.ru/00ade64a

but6mmorekxa [IOK
https://m.edsoo.ru/00ade64a

bu6moreka [JOK
https://m.edsoo.ru/00ade802

bubnunoreka [IOK
https://m.edsoo.ru/00adea28

bubmorexa [JOK
https://m.edsoo.ru/00adec8a

bubmorexa [JOK
https://m.edsoo.ru/00adec8a

but6mmoreka [IOK
https://m.edsoo.ru/00adeeca6



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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38

AMMUak, ero (pu3N4YecKre 1 XUMHUECKUE
CBOMCTBA, IIOJIy4YCHUE U IPUMECHEHUE

[TpakTrueckas padota Ne 3 o Teme
«ITonmydyenne ammuaka, U3y4eHue ero
CBOMCTBY»

A3oTHas Kucnora, e€ pusnueckue u
XUMHUYECKHUE CBOMCTBA

Hcnons3oBaHue HUTPATOB U COJIEU
aMMOHHSI B KQU€CTBE MUHEPATIbHBIX
yI00peHui.
XUMHUYECKOE3arps3HEHUEOKPY KaIOLIEC
peapICOeIMHEHNAMHUA30Ta

docdop. Oxcun dhocdopa (V) u
dbocdopHas Kkuciora, GuU3NIECKUe U
XUMHYECKHE CBOMCTBA, MOJyYEHUE

Hcnonb3oBanue GpochaToB B KauecTBE
MUHEPAIbHBIX YI00PEHHIA.
3arps3HeHuenpupoaHoiicpeapipochaTam
"

VYraepon, pacpocTpaHeHHe B IPUPOJE,
¢du3nueckue 1 XUMHUYECKUE CBOICTBA
Oxkcunpl yriaepoja, ux Gusudeckue u
XMMHYECKHE CBOMCTBA. DKOJIOTUYECKUE
Ipo0JIEMBI, CBS3aHHBIE C OKCHIIOM
yriaepoza (IV)

VYTroipHasa KHUCI0Ta U €€ COJIN

[TpakTrueckas padora Ne 4 o Teme

bubmuorexa [JOK
https://m.edso0.ru/00adf004

but6mmoreka [IOK
https://m.edsoo.ru/00adf180

bubnunoreka [IOK
https://m.edso00.ru/00adf306

bubnunoreka [IOK
https://m.edsoo.ru/00adf518

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

bubmuorexa [JOK
https://m.edsoo.ru/00adfc20

but6moreka [IOK
https://m.edsoo.ru/00adfd9c

bu6moreka [JOK
https://m.edsoo.ru/00adfebe

bu6moreka [JOK
https://m.edsoo.ru/00ae006¢

but6mmoreka [IOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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46

"[losryyeHne yriekucioro rasa.
KayecTBeHnHas peakiys Ha KapOOHaT-

noH"

IlepBoHauanbHbBIe HOHATHUS 00
OpPraHUYECKUX BELIECTBAX KaK O
COCIMHEHUSAX yIIIepOaa

erMHI/Iﬁ 1 CTOCOCIUMHCHUA

[TpakTrueckas padota Ne 5. Permenue
AKCIEPUMEHTAJIbHBIX 33724 110 TEME
«Baxxneinine HemMeTalbl U UX
COCIUHCHMS

Kontponbnas padota Ne3 mo teme
«BaxHel1me HeMeTauIbl U UX
COCTUHEHUS

OO01mmast XxapakKTepruCcTHKa XUMUICCKUX
3JIEMEHTOB — METAJIJIOB.
Merannudeckas CBSI3b M MeTaJlJTHYeCKast
KpUCTAJUITMYECKasl PEIIETKA.
du3nyecKkuecBOCTBAMETAIINIOB

XUMHYECKHE CBOMCTBA METAJIOB.
DJIEKTPOXUMUYECKUH Psil HANTPSKEHUI
METaJUIOB

OO6u1re cnocoObl MOTYyYSHHUS METAILIOB.
CrnnaBel. BeruncneHus no ypaBHEeHUSIM
XUMHNYCCKUX peaKHI/II\/'I, €CJIM OJUH U3
PEareHTOB CO/ICPKUT IPUMECH

IlousTue o KOppO3MUMCETAJIIIOB

https://m.edsoo.ru/00ae027¢e

but6moreka [IOK
https://m.edso00.ru/00ac054¢e

but6mmoreka [IOK
https://m.edsoo.ru/00ac080a

but6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6moreka [JOK
https://m.edsoo.ru/00ae0el 8

bu6moreka [JOK
https://m.edsoo.ru/00ael103e

bubnunoreka [IOK
https://m.edsoo.ru/00ael 156

bubnunoreka [IOK
https://m.edsoo.ru/00ael 156

bubnunoreka [IOK
https://m.edsoo.ru/00ae1278



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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[IemouHbIeMeTAITBI

OKCI/II[I)I WU TUAPOKCHUBI HATPHUA U KaJIUA

[I{emouHO3eMeNbHBIC METAIIIIBI —
KaJILbLIUA Y MarHU

Baxxueinmecoe IMHCHUSKAIBIINS

006001IeHE ¥ cCUCTEMAaTU3alUA3HAHUI

JKEcTKOCTh BOABI U CIOCOOEI €€
yCTpaHEHUs

[TpakTudeckast padbora Ne 6 o Teme
"YKEcTKOCTH BOJIBI M METOJIBI €€
ycTtpaneHus"

AJITOMUHUN

AmpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCH]IA

Keneso

Oxcunpl, ruIpokcubl U conu xenesa (1)
u xenesa (I1I)

O06006111eHre U cCTeMaTU3aluA3HAHHUH
[TpakTudeckast pabora Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«BaxHenme MeTaJlIbl U X
COETUHEHUS

Beluncienus 1o ypaBHeHUSIM

bubnunoreka [IOK
https://m.edsoo.ru/00ae14b2

bubnunoreka [IOK
https://m.edsoo.ru/00ae14b2

bubnunoreka [IOK
https://m.edsoo.ru/00ael5e8

bubmorexa [JOK
https://m.edsoo.ru/00ael5e8

bu6moreka [JOK
https://m.edsoo.ru/00aec1886

bubnunoreka [IOK
https://m.edsoo.ru/00aelaed

bubnunoreka [IOK
https://m.edsoo.ru/00aelc64

bubnunoreka [IOK
https://m.edsoo.ru/00aelc64

bubnuorexa [JOK
https://m.edsoo.ru/00ae1d86

bubmorexa [JOK
https://m.edsoo.ru/00ae35e6

bubnunoreka [IOK
https://m.edsoo.ru/00ae3de8

bubnunoreka [IOK


https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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XUMUYECKUX PEAKIUMN, €CIIH OJUH U3
pEareHToB J1aH B U30BITKE WU COACPKHUT
MIPUMECH.
BrranciieHnsMaccoBONI0IMBBIXOATPO
YKTapeaKIuu

O06001IeHre U cHCTeMaTH3alUs3HAHHA

Kontponbnas padota Ne4 o reme
«BaxxHelmme MeTamibl 1 uX
COCTUHEHUS

BeniecTBa 1 maTepuanbl B TOBCETHEBHOM
YKU3HH YEJIOBEKa
XuMH4eCcKoe3arpsi3HeHUEOKPYKatoLIeHc
penbl

Posb xMMHUM B peIIeHUH SKOJIOTHYECKUX
npobiem

PesepBubIiil ypok. O60011eHIE 1
cUcTeMaTu3aluvs 3HaHUI

PezepHblil ypok. O0o01IeHnE 1
cucTeMaTu3alus 3HaHUI

PeseprubIil ypok. O6001eHIE 1
CUCTeMaTH3alusl 3HAaHHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68

https://m.edsoo.ru/00ael750

bubnunoreka [IOK
https://m.edsoo.ru/00ae3f50

bubnuorexa [JOK
https://m.edsoo0.ru/00ae4270

bu6moreka [JOK
https://m.edsoo.ru/00ae4270

bubnunoreka [IOK
https://m.edsoo.ru/00ae0d0a

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIEYEHWE OBPA3OBATE/IbHOTO NMPOLUECCA
OBA3ATE/IbHbIE YHEBHbIE MATEPUAJIbI O/1A YHEHUKA

rabpuensaH 0.C. Xumua 8 knacc. YuebHUK ana obuieobpasosatenbHbix opraHusauuit/ O. C. Fabpuenan, U.I. Octpoymos, C.A. Chagkos — M.:
MpoceeweHune, 2022r.

labpuenar 0.C. Xumuna 9 knacc. YuebHuk ana obuieobpasosartenbHbix opraHunsauuin/ O. C. Fabpuenan, U.I. Octpoymos, C.A. Cnagkos — M.:
MpoceeweHune, 2022r.

METOAWNYECKUE MATEPWUAJbI ANA YYUTENA

labpuensaH 0.C. Xumua 8,9 knacc. YuebHuK ans obueobpasosaTenbHbix opraHmsauumii/ O. C. FabpuensH, WU.I. Octpoymos, C.A. Chagkos — M.:
MpoceeweHune, 2019r.

LUNDOPOBbIE OEPA30OBATE/IbHbBIE PECYPCbI N PECYPCbl CETU MHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru/












