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INOACHUTEJIBHASA 3AIINCKA

[TporpaMmMa o XuMuM Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTABIIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Takxke Ha OCHOBE (herepayibHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM MpPEernojaBaHus y4eOHOTo IpeamMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit Deaepanum.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTteruu OOydeHUs,
BOCIIUTAHUS M Pa3BUTHA OOYYAIOIIUMXCA CPEACTBAMH Y4eOHOTO NpEAMeTa, YCTaHABIMBAET
o0s3aTenpHOEe MPEIMETHOE COoepKaHue, MPeIycMaTpUBAEeT paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMpeesieT KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEp)KaHUSA, PEKOMEHAYEMYIO IOCIE0BATEIbHOCTh
U3YYEHHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEH 00ydaroluxcsi, onpeaesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, a TaK)Ke TPEOOBaHMIA K pe3yabTaTaM 00ydeHHUS XUMHUU
Ha YpOBHE LeJeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHON
JESTENIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4eOHOTO COJepKaHUSI.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOpMHUpPOBaHUS MUPOBO33pEHUsT 00y4dalolIerocs, ero
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMBIE XHMHUECH
IIPEJICTaBICHUS O B3aUMOIPEBPAILEHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00anbHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHYECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumun:

CIOCOOCTBYET peaiu3aliii BO3MOXHOCTEH Il caMopa3BUTHS W (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYyHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKE MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN O0ydaronmxcs,
HaBBIKOB HMX  CaMOCTOSTENbHOH  y4eOHOH  JEesTeIbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN 1S TeTbHOCTH;

3HAKOMHUT €O CIeUU(UKON HAy4yHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IE€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUHU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K TPHUPOJIE, K 4YeOBeKY, BHOCHUT CBOH BKJIaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOy4YE€HHH XUMHUHU OOecredyMBaroTCsl CHEU(PUKON colep:KaHus
yueOHOro mpeaMeTa, KOTOPBIM SIBISETCS IEJarorMyeckd aJalTHPOBAHHBIM OTpPaKEHHEM
6a30B0il HAyKH XMMHHU Ha ONpPeEIEHHOM dTarne e€ pa3BUTHs.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKOH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUN OPTraHUYECKON XUMUH.

CrpykTypa cojepxaHHs IporpaMMbl MO XMMHUHU 8 Kiacca c(OpMHpOBaHA Ha OCHOBE
CUCTEMHOI0 mnojaxoja K €€ m3ydeHuro. CoJepikaHuE CKIAJIbIBACTCS W3 CHUCTEMBI NMOHATHH O
XUMHYECKOM 3JIEMEHTE M BEILECTBE M CHCTEMbl MOHSTUH O XUMHUYeckod peakiuu. O6e 31tu
CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 MPUHLUIY IOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUN Ha
OCHOBE TEOPETUUYECKUX IPECTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— [lepuoanueckoro 3akona /[. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHs O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

Teopernueckre 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE DMIIMPHUYECKHU ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPA3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K Jpyromy,
BBINOJIHASA (YHKIHMU OOBACHEHHS W IPOTHO3MPOBAHMSA CBOWMCTB, CTPOEHHSI U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHHUS U ITOJIyYEHUs] U3y4aeMbIX BEILIECTB.

[Tpu u3yueHnn XUMUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKON HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON NESATEIbHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUYECKHX
MOJIOKEHUH, JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
IpUOOLIEHNH K HAyYHbIM METOJiaM MTO3HAHMS IIPU U3YYEHHUH BELIECTB U XUMHUECKUX PEAKIIUH, B
(GOpMHpPOBaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEILHOM U y4eOHO-MCCIIEI0BATEIBCKOM 1eATEIbHOCTH, OCBOCHUH TPaBMJI OE€3011aCHOTO
oOpallieHus ¢ BEIIECTBAMHU B [TIOBCETHEBHOM KU3HHU.

[Ipy M3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOIO 00ILEro oOpa3oBaHUS BaKHOE 3HAYEHUE
npuoOpenu Takue e, Kak:

— (hopMuUpOBaHHME MHTEIUICKTYAIILHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPHHATHIO PEHICHWH, CHOCOOHOW aJanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

— HaIpaBJIeHHOCTb OOyYEHHUs Ha CUCTEMaTHYeCKOe MpHoOIIeHHe oOyJaroIuxcs K
CaMOCTOATEJIBHOM  ITO3HABATEJIBHOWM  JEATENBHOCTH, HAay4YHbIM  METOAAM  IIO03HAHUA,
(OpMHPYIOITIM MOTHBALIUIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIUMX IPUOOPETEHUIO OO0YYAIOIUMUCS OIbITA
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOLIMX YHUBEPCAIbHOE 3HAYEHHUE JUIsl pa3IMYHbIX BUJOB JAEATEIbHOCTH;

— ¢opmupoBanue o0mel PyHKIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMMH, TNPUMEHATh MX MpH peleHuH npolieM B
IIOBCEAHEBHOM XU3HU U TPYIOBOM JEATEILHOCTH,

— (opmupoBaHue y 00y4aronmuxcs ryMaHUCTUUECKUX OTHOILIEHHUH, TOHUMaHUs LIEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MmoBeneHus B OBITY U
TPYIOBON IEATEIBHOCTH B LIEIAX COXPAHEHMS CBOETrO 3I0POBbA U OKPYXKAIOIIECH MPUPOAHOU
Cpenbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU AajbHENUIIero 00yueHus.

OcHoBHas 1enb Kypca «[IpakTukyM 1Mo XuMuM»:
» KOPPEKIHS M PaCHIMpEeHNe UMEIOIINXCS XUMHUYECKUX 3HAaHUH yJalIuXCs;
» (opmupoBaHre HEOOXOANMBIX YMEHHI M HABBIKOB ISl paOOTHI C TEKCTAMHU Y4eOHHUKA,
JIOTIOJIHUTEIbHOM JINTEpPaTypHI;
» peuieHus 3a/1a4 W YIPaXHEHHUH pa3HbBIX THIIOB H Pa3HOTO YPOBHS CIIOKHOCTH,
» ycTpaHeHHe MPOOEJIOB B 3HAHUSX, CUCTEMATH3aIisl 3HAHUH, BRIPAOOTKA [IETOCTHOTO
B3IJI51a HA XUMHUIO, Pa3BUTHE TBOPUYECKOW aKTUBHOCTH U MHULIMATUBHOCTH.
Pemrenne 3amau u ynpaxHEHUN pacCMaTpUBAETCs HE KaK CAMOLIENb, @ KaK OJIMH U3 METOJ0B
W3Y4YEHUST XUMUU.
HauuHasd ¢ 3a1a4, XUMUYECKOE COAECPIKAHUE KOTOPBIX IIPOCTOE U AOCTYITHOE U MATEMaTUYECKUI
ammapar Hecllo)keH, (hopMupyeM 6a30Bble YMEHUS U HABBIKU PEIICHUS 3a/1a4.



Pabouas mporpamma kypca «lIpakTukyMm 1o XumMum» paspadoTaHa K yueOHUKaM aBTOPOB
I'.E. Pym3utuca u @.I". @enpamana mjis 8 KIaccos.

Pabouas nporpamma kypca «lIpakTukym no XMMHN» MIpeAycMaTpUBaeT U3ydyeHHE Kypca Ha
6a30BOM ypoBHe, B 8 Kj1acce paccuuTaHa Ha | yac B Hezenro, 35 yacoB B rof; B 9 kiacce - 0,5
yaca B Hezenro, 18 4yacos B roj.

COJEPKAHUE OBYYEHUSA

8 KIIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHSATHUSA

[Ipenmer xumuu. Posib XMMUK B KU3HU 4YE€lIOBEKa. XHMMHUS B CUCTEME Hayk. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe coctosiHue BemiecTB. [lonsTue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJEKYIbl. XUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX JJIEMEHTOB.
[IpocTbie u cioXHbIE BelleCcTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuueckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAA aTOMHAast Macca. OTHOCUTENIbHASL MOJIEKYJIIpHAs
Macca. MaccoBast 10J11 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KommuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmMoCBA3b KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

®u3nueckue M XMMHUUYECKHE SIBICHHUS. XUMHUYECKas peakuus U e€ NpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUUecKkue ypaBHeHus. Kinaccupukanus XMMUYECKUX PEaKIui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

BaskHelinue nmpeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3jeMEeHT M mpOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKUE CBOWCTBA (pEeaKklUy TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoma. CrocoObl TONydeHHUs KHCIOpoJga B Jaboparopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — algoTporHas MOAN(PUKAIUS
KHCIIOPO/Ja.

TemoBoil 3((exT XuMUYECKONW peakiuu, TEePMOXMMHMUYECKHE YpaBHEHUS, 53K30- H
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonmopon — asnmemeHT M mpocToe BemecTBO. HaxoxkaeHue Bomopona B INPUPOJE,
¢uznyecKkrue 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oydeHus. Kuciorsl u comnu.

Momnsipabiii 00bE€M ra30B. PacuéTel M0 XUMHUYECKUM YPaBHEHUSM.

®usnyeckue cBorMcTBa BoAbl. Boma kak pacrBoputens. PactBopbl. HacelmeHHble u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBAa B
pactBope. XuUMHYECKHE CBOMCTBAa BOJbl. OcHOBaHMS. Poiib pacTBOpPOB B MPHUPOJE U B KUZHH
yenoBeka. KpyroBopoT BOJbI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OXxpaHa W OUYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHuidd. Oxcunpl. Krmaccuduxamuss OKCHAOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydeHne okcuaos.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: MIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. PU3MYECKHME M XMUMHUYECKHE CBOWCTBA OCHOBaHMH. [lomyueHue
OCHOBAaHMH.



Kucnotel. Knaccuduxanusa xkucinor. Homenknarypa kucior. @u3ndeckue 1 XUMHUECKHE
cBoiicTBa kucior. Psan akruBnoctu metamioB H. H. bekerosa. [lonyuenue Kucmior.

Comu. Homenknarypa coneil. ®duznueckue U XuMu4eckue cBoictBa coieil. [lomydenue
COJIEH.

I'eneTnueckas CBA3b MEXIy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XUMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKA KJIACCU(PUKALMUKA XUMHUYECKUX dieMeHToB. [lonstHe o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIC U HIEJIOYHO3EMEIbHBIC METAJLIbI, TaJIOTE€HbI, HHEPTHBIE Ta3bl).
DJeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCHU/IBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckass cucrema xuMuuyeckux i3nementoB /JI. M.
MenneneeBa. Koporkonepuognas u juuHHONepuoaHass ¢opmbl [lepuognueckoit cucTeMbl
xumuueckux siemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymmbl. DU3HYECKHN CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crtpoenne aromoB. CoctaB aroMHbIX sjaep. HW3orombl. nekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AMEeMEHTOB [lepuonnyeckoil cucTemsl
. W. MeHnneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
Ilepnonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U [EPUOIAM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil CHCTEMbl XUMHUYECKUX AJIEMEHTOB
JUISl pa3sBUTHs HayKH U npakTuku. J[. . MenneneeB — yd4€HbI U IpakIaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMOJISIpHAsT) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIeMEHTOB. MloHHas CBs3b.

Crenenb  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchl
OKHCIICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBHUTEIIU.

Meoswcnpeomemmnnie ceasu

Peanuzanus MexnpeIMeTHBIX CBSA3€H MpH MU3YYEHUH XMMHUHU B 8 KJlacCe OCYIIECTBISAETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSITHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIS1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0me ecTecCTBEHHO-HAy4YHbIE TOHSTHS: HAay4YHBIM (akT, TUMOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, HW30TOIbI,
pPaauoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BENUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atrmocdepa, ruapochepa, MHHEpANbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUYeCKasi peakuus

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHU CBOMCTB XMMHYECKUX
AJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, KAJIMs, KaJIbIMUd M HUX COCIMHEHUWA B COOTBETCTBHM C
MOJI0KEHUEM AJIEMEHTOB B [leproinueckoil cucteMe U CTPOCHUEM UX aTOMOB.



CrpoeHne BeniecTBa: BHIbl XUMHYECKOM CBSI3H. THUNBI KPUCTAIUIMYECKHUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAIMYECKON PEIIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEUICCTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIaccaM HEOPraHWYECKUX COCIMHEHHM, T€HETHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukarnus XUMUYECKUX peaKUil MO Pa3IMYHbIM MPH3HAKaM (IO YUCIY U COCTaBY
YYacTBYIOUIMX B PpeakUUH BELIECTB, MO TEmIoBOMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 110 OOpPAaTUMOCTH, IO YYacCTHIO KaTaau3aTopa). DK30- U
HHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKHUE YPAaBHEHUS.

[TonsiTne 0 cxopocT XUMHUUECKO peakiuu. [lonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOrEHHBIX M TeTEepOreHHbIX peakuusx. Ilonsatue o
karanuse. llonarne o XxumuueckoM paBHOBecuu. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUUYECKON pPEaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH, SJCKTPOHHBIA OamaHC OKUCIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBlIeHHE YPaBHEHHH OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peakumii ¢ UCIOJIb30BaHUEM METO0/1a 3JIEKTPOHHOI 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsI,
AQHUOHBI. MexaHu3M JAHMCCOIMAallMM BELIECTB C pPa3jIMYHbIMU BHJAMU XHUMHMUYECKOH CBS3U.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIOBHs MPOTEKAHUS PEAKIMH MOHHOIO OOMEHa, HOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHHUIl M COJEd B CBETE
IpEJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
[TonsiTvie 0 TUAPONIN3E CONEH.

Hemerauibl 1 MX COeJUHEHHSA

OOmast xapakrtepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHne W (DU3WYECKHE CBOWCTBA IPOCTBIX BEIIECTB — TaJOT€HOB.
XvMHYeCKHEe CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEMETaJlulaMu,
menoyamu). XmopoBogopoa. ConsHas KHUCIOTa, XUMHMYECKHME CBONCTBa, IOJIy4yeHHE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPO/a HA OPraHM3M UelloBeKa. BaykHelmme XiI0puabl
U X HaXO0XJ/IE€HUE B IPUPO/IE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (uU3MYecKHe CBOMCTBAa MPOCTBHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (GU3MYecKue M XHUMHUYECKHe CBoMcTBa. OKCHABI Cephbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA
(oOme Kak MpeaCTaBUTENs Kilacca KUCJIOT M crenuduyeckue). XUMHYECKUE pPeakluu,
Jekalle B OCHOBE HPOMBIIIICHHOTO croco0a MosyuyeHus: cepHoil KucnoTel. IlpumeHenue
cepHoll kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakliys Ha cyibgaT-uoH. Haxoxnenue
ceppl U €€ COeIMHEHUH B TMpUpoAe. XHUMHUECKOE 3arps3HEHHE OKpY’Karolleld cpebl
COCMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmass xapakTepucTuka 3JeMEeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHMs. A30T, paclpocTpaHeHHEe B TNpupoje, (usuveckue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero pu3ndeckue 1 XMMUYecKHue
CBOWCTBA, MoytyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYecKre U XMMUYECKHe CBOMCTBa,
npuMeHeHne. KauecTBEeHHasi peaknysi Ha MOHBI aMMOHUSA. A30THas KHCJIOTA, €€ IOJydYeHHe,
busznueckue ¥ XUMHYECKHE CBoOicTBa (oOmIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H



cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M COJIEH aMMOHHMSI B KauecTBE MHHEPATbHBIX
ynoopenuit. XUMHUECKOE 3arps3HEHUE OKPYKAIOMICH Cpelbl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
TOKIH, 3arps3HEHHE BO3MyXa, MOYBHI M BOAOEMOB). Docdop, amIoTporHble MOAUDUKAINN
docdopa, puznueckue u xumudeckue cpoiictBa. Oxcuna dochopa (V) u dochopHas Kuciora,
dusznyeckue M XHMMHUYECKHE CBOWCTBa, mnoiyudeHue. lcmomnb3oBanue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX YI00PEHHA.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHUA. YTJEepo/, aJUIOTPOIIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoje, Gpusnueckue u XuMu4yeckue cBoiictBa. Aacopouus. KpyroBopot yriepoaa B npupoe.
Oxcuapl yraepona, ux GU3NYecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBIL,
NOJy4eHHE U IPUMEHEHHE. DKOJIOTHYEeCKHUe MPOoOIeMbl, CBSI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TI00AIbHOTO TMOTEIUICHHUs KJIMMaTa, MapHUKOBBIN 3PQeKT. YroibHas KHcIOTa U e
conu, UX (U3MYEeCKHMe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE W NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHbl.  Vcmonmb3oBaHwe ~ KapOOHAaTOB B OBITY, MEAWIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEHIECTBAX KaK O COEIUHEHUSX yriepoja
(MeraH, »TaH, OSTWJEH, AaleTWICH, JTaHOJ, TJHIEPUH, YyKCycHas Kucnorta). Ilpuponnsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTH HX TNEepepabOTKu
(OeH3uH), UX pOJIb B OBITY M MPOMBINUICHHOCTH. [I0HATHE 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJNOBeKa. MarepualbHOE EIHUHCTBO
OpraHWYECKUX U HEOPraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenuaenuss kpeMHuss B mpupone. OOmme mnpencraBicHuss o0 okcunae kpemuus (IV) u
KpeMHUEBOM kucinoTe. CUIUKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIeMEHT, OeToH, jkene300eToH. I[IpoOnembl
0€30MacHOr0 UCTOIb30BaHMS CTPOUTEIBHBIX MaTEPHAIIOB B TIOBCETHEBHO JKU3HHU.

Metayibl M X COeIMHEHHS

OO0mass xapakTepUCTHUKAa XMMHUYECKHUX DJJIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemérka. DIEKTPOXUMHUYECKUHN psJ HanpsokeHU wmerauioB. Dusnyeckre U XUMHYECKHE
cBoicTBa MeTauioB. OOmKe crocoObl MOJy4eHUsT MeTa/lIoB. [oHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MMPOMBIILIECHHOCTH.

[Ilenounbie MeTauIbl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAECHHE B MpHupojae. PU3NYECKHe U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJNIOB U UX COCTMHEHUM.

[[lenoyHo3emMenbHBIE METAUIBI MAarHuii W KajlbLUW: TmoyokeHne B Ilepuoamueckoit
cucreme xumMuudeckux anemeHToB [[. M. MeHneneeBa, CTpOCHUE UX aTOMOB, HAaXxOXKICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MarHus U Kanblus. BaxHeilmue coequHeHus
KaJblMA (OKCUI, THIPOKCH, CON). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHto [ U.
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U THUIPOKCH/IA AITFOMHHHSL.

Kenezo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »snemeHtoB JI. .
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA



xene3a. Oxcunbl, Tuapokcuasl u conu skeneza (II) m xemeza (III), mx cocras, cBoiicTBa U
MOJTyYeHUE.

Mestcnpeomemnule cea3u

Peanu3zanus MeXIpeIMETHBIX CBSI3€H MPH M3YYEHUHM XUMHHU B 9 Kilacce OCYIIECTBISETCS
4yepe3 HCIOJb30BAaHME KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX IOHATUH, TaK W TOHATHUH,
ABJIAIOIUXCA CUCTCMHBIMU JJIS1 OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O HUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpPHs,
aHaM3,  CHHTE3,  Kilaccu(uKauusi,  TEPUOJUYHOCTh,  HAONIONEHHE,  AKCICPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(P(EKT, TEXHOJIOTHS, MAaTePHAIBL.

®dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, HW30TOIIbI,
paOaKTUBHOCTh, MOJIEKYJA, DSIEKTPUYCCKHA 3apsii, MPOBOAHHUKH, MOJYIIPOBOIHUKH,
JMDJICKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTh, KpPUCTAJUIMYECKAs pENIETKA, CIUIaBbl, (U3MYECKHE BEINYHHEI,
€IMHHMIIB I3MEPEHUSI, KOCMIYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3 161, COJHIIE.

buonorus: ¢orocunres, npixanue, Omochepa, I3KOCHCTEMa, MUHEPAIbHBIC yIO0OpCHUS,
MHUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIICCTRA.

['eorpadus: armochepa, ruapochepa, MUHEpalbl, TOPHBIE TOPOJIBI, MOJIC3HBIC
HCKOIIAaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS IPOTPaMMbI OCHOBHOT'O O0IIET0 00pa3oBaHUs JOCTUTAIOTCS B XOJ1€
00y4YeHMsI XUMHUM B €JMHCTBE y4EOHOM M BOCIIUTATEIbHOMN AEATENBHOCTH B COOTBETCTBUM C TPAJAULIMOHHBIMU
POCCUMCKMMHU COLMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMHM, HPUHSATBIMH B OOILECTBE
OpaBWIaMH W HOPMAaMU IMOBEJIEHHs M CHOCOOCTBYIOT IIpPOLECCaM CaMOIIO3HAHUSA, CAMOpPAa3BUTUSA U
COLMATN3aIIUU 00yYarOIIIXCA.

JIMYHOCTHBIE PE3YNBTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
HO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUN M pacUIMpeHHE OIbITa IESATEIbHOCTH Ha €€ OCHOBE, B TOM 4YMCIE B
YacTH:

1) NIaTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOIICHUSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY M HAyYHOMY HACIIEIHIO,
[NOHUMaHMs 3HAYEHUS XMMHUYECKOM HAayKM B JKU3HH COBPEMEHHOIO OOLIecTBa, CHOCOOHOCTH BIIAJIETh
JIOCTOBEPHON MH(poOpManyel 0 NepeioBbIX AOCTHKEHHUSIX U OTKPHITUAX MUPOBOW U OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOIHCTBE MUpa M OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHUS O COLMAIBHBIX HOPMax M IPaBUIAX MEXJIMYHOCTHBIX OTHOUIEHUH B KOJUICKTHUBE,
KOMMYHHKATHUBHON KOMIIETEHTHOCTU B OOLIECTBEHHO IOJIE3HOH, y4eOHOUCCIIEN0BaTEIbCKOM, TBOPUECKON U
JIPYTUX BUIAX JEATEIHHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOH COBMECTHOW IESATEIBHOCTH MPH BHITOJTHEHUH
y4eOHBIX, TO3HABATEIIBHBIX 3a7a4, BBITOJTHEHUN XUMUYECKHX SKCIICPUMEHTOB, CO3/JaHUN YUEOHBIX MPOEKTOB,
CTpeMJIEHHs K B3aMMOIIOHMMAaHMIO U B3aMMOIIOMOIIM B Mpoliecce 3TOW yuyeOHOM NesTeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEJCHUE M MOCTYIKU CBOMX TOBapHIIEH C MO3UIUK HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEACTBUM IIOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKHE IMPEJACTABICHUS O BEIIECTBE W XHUMHUYECKOH pEaKlMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKW M COCTABIIAIONIME OCHOBY JJIsi NMOHMMAaHUS CYIIHOCTU Hay4yHOU
KapTUHBI MUPA, TIPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MTPHUPOIBI, B3AUMOCBS3AX YEIOBEKA
C IPUPOJHOU CPENON, O POJIM XHUMHH B MIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

IIO3HABAaTEJIbHbIE MOTHBBI, HallpaBJIEHHbIE HA MOJyYEeHHE HOBBIX 3HAaHUH MO XUMHH, HEOOXOJUMBIE IS
00BsICHEHUSI HaOJI0JJaeMbIX MPOLIECCOB M SBJICHMMH, MO3HABaTEIbHOM, MH(MOPMAIIMOHHON M YUTATENbCKOMN
KyJbTYpbl, B TOM 4YHCIIE HAaBHIKOB CAMOCTOSITENIFHOW paboOThl ¢ Y4YeOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATypPOM, TOCTYITHBIMH TEXHUIECKHUMHU CPEACTBaMHU HH()OPMAIIMOHHBIX TEXHOJIOTHH;

UHTepeC K OOY4YeHMI0O U T03HAHMIO, JI0003HATEIbHOCTh, TOTOBHOCTH M  CHOCOOHOCTh K
caM0o00pa30BaHUIO, TMPOEKTHOW UM  MCCIEJOBATENbCKOM  JIEATENIbHOCTH, K OCO3HaHHOMY  BBIOODPY
HAIpaBJICHHOCTH W YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU >H3HH, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/I0pPOBbIO, YCTAaHOBKHM Ha
3I0pOBBI 00pa3 JKW3HU, OCO3HAHHE MOCIEACTBHM M HENpPUATHE BPEIHBIX MpPHUBBIYEK (ynoTpeOieHus
AJIKOTOJIs, HAPKOTHKOB, KYPEHHsI), HEOOXOIUMOCTH COOJFOACHUSI TIPABMJI O€30MaCHOCTH TPH OOpaIlEHUU C
XUMHYECKHMH BEIIECTBAMH B OBITY M pEalTbHON YKHU3HH;

5) TPy/A0BOT0 BOCIUTAHUS

UHTEpeC K MPAKTHUYECKOMY H3YYEHHUIO Npodeccuil U TpyAa pa3IudyHOro poja, yBaKE€HHE K TPYAy H
pe3yabTaTaM TPYAOBOW NESTETFHOCTH, B TOM YHCJIe Ha OCHOBE MTPUMEHEHHSI TIPEJMETHBIX 3HAHUW 10 XUMUH,
OCO3HAHHBII BBHIOOP WHAWBHIYAITBHOW TPACKTOPUHU TIPOJOJDKEHUS OOpa3OBaHHS C YYETOM JIMYHOCTHBIX
UHTEPECOB U CHOCOOHOCTM K XHMHH, OOILECTBEHHBIX HWHTEPECOB U MOTpeOHOCTEH, yCleurHon
npoeCCUOHATIBHON JAEATENIbBHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTb aJalTHPOBAaThCS B
npodeccuoHanbHOM cpene;



6) 9IK0JIOrHY€eCKOro BOCIUTAHHUS:

HKOJIOTHYECKH 11E€JeCO00pa3HOe OTHOLICHHE K MPHUPOJE KaK MCTOYHMKY KU3HU Ha 3emiie, OCHOBe e
CYLIECTBOBaHMs, IOHUMaHHUE [IEHHOCTH 3/I0POBOT0 U O€30MacHOro o0pasa *H13HH, OTBETCTBEHHOE OTHOIIEHUE
K COOCTBEHHOMY (HU3MYECKOMY U IICHUXMYECKOMY 3/0POBBIO, OCO3HAHUE IIEHHOCTU COOJIIOJCHMS IPABUI
0€301acHOro TOBECHUS ITPU padoTe C BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOXKAIOIIUX 3/10POBBIO U KU3HU
JIIOJICH

CHOCOOHOCTH IPUMEHSITh 3HaHUS, MOTy4aeMble IPU U3YYEHUU XUMUH, IS pEIIeHUs 3a7ay, CBA3aHHBIX
C OKpYy)Xarolled NpUpOAHOM CpenoH, Ui IOBBILIEHUS YPOBHS SKOJIOTMYECKOH KyJIbTYpbl, OCO3HaHUS
rJ100abHOTO XapakTepa HKOJOTMYECKUX MpoOJeM M IyTell MX pelleHUs MOCPEACTBOM METOJIOB XUMHH,
HKOJIOTMYECKOTO MBIIUIEHUS, YMEHHUS PYKOBOJCTBOBATbCSI MM B II03HABaTE€JIbHOM, KOMMYHHKAaTUBHOM U
COLIMAJIbHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbI

B cocraBe MeranpeaMeTHBIX pe3y/lbTaTOB BBIACIAIOT 3HAYMMBbIE AJI (DOPMUPOBAHHS MHPOBO33PEHUS
oOmieHay4YHble TOHATHS (3aKOH, TEOpHWs, MPUHIMIL, TUIOTE3a, (aKT, CHCTEMa, MpPOIecC, IKCIEPUMEHT M
Jpyroe.), KOTOPbIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeAMeTax W TO3BOJISIOT HAa OCHOBE
3HaHUN U3 3TUX MNpeaMeToB (OpPMUPOBATH MPEJCTABICHHE O LEJIOCTHOM HaydyHOM KapTUHE MHpa, U
YHUBEpCaJbHblE YdeOHbIE JEHCTBHs (IIO3HABATENbHbIE, KOMMYHMKATHBHBIC, PETYJIATUBHBIE), KOTOpBIE
oOecnieunBaroT (OpMHpPOBAHME TOTOBHOCTU K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO U  OCYILECTBICHHUIO
y4eOHO! e TENbHOCTH.

Ilo3HaBaTe/IbHBbIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBHSA

Ba3oBble 1oruyeckue geficTBUA:

YMEHHMSI UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHHUS [IPY OCBOCHUU 3HAHMI: PacKpbIBaTh CMBbICI
XUMHUYECKUX TOHATUH (BBIAEIATh MX XapaKTepHblE NpPHU3HAK{, YCTAHABIMBATH B3aUMOCBS3b C JIPYTUMU
HOHATHUSAMM), UCIIOJIb30BATh HMOHATHS Ui OOBSICHEHUS OT/IENIbHBIX (PAKTOB M SIBJIEHUH, BHIOUPATh OCHOBAHUS
U KpUTEPUM JJIs KJIacCU(PUKALMU XUMHUECKUX BELIECTB M XMMUYECKUX peaKklil, yCTaHaBIMBaTh IPUYMHHO-
CIICZICTBEHHBIC CBSI3U MEXKIy OOBEKTAMH H3yYCHHS, CTPOUTH JIOTHUECKHE PACCYKACHUS (MHIYKTUBHBIC,
JI€YKTUBHBIE, [10 AHAJIOTUH), 1EJ1aTh BBIBOJIbI U 3aKJIIOUEHUS;

yYMEHHUE NPUMEHATH B Mpoliecce MO3HAHUs MOHATHUS (IIPEIMETHbIE U METAIPEeIMETHBIE), CHMBOJINYECKHE
(3HAKOBbIE) MOJENH, HCHOJb3yeMble B XHUMHH, MNpeoOpa3oBbIBaTh MIMPOKO TNPUMEHSEMble B XHMHUHU
MOJIeJIbHbIE TPEJCTABICHNUS — XUMUYECKUI 3HAK (CMMBOJ 3JIEMEHTa), XUMHUUYecKass (opMysa U ypaBHEHUE
XUMHYECKOM peaklMM — TMpU pELIeHUH Y4eOHO-TO3HABATEIbHBIX 3a7ad, C YYETOM OJTUX MOJIEIbHBIX
IpeCTaBICHUHN BBIABIATH U XapaKTepU30BaTh CYLIECTBEHHbIE PU3HAKN U3yYaeMbIX 00BEKTOB — XUMHUECKUX
BEIIECTB U XUMMUYECKHX PEaKIHi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
IPOTUBOPEYMS B U3y4aeMBbIX IIPOLECCaX U SIBJICHUSIX.

Ba3oBble uccienoBareibckme 1eiiCTBUSA:

YMEHHME HCIIOJIb30BaTh IIOCTABJIEHHBIE BOIPOCHI B KadeCTBE HMHCTPYMEHTA IIO3HAHMS, a TaKke B
Ka4ecTBE OCHOBBI JUIs (HOPMUPOBAHMSI TUIIOTE3bI IO POBEPKE MPAaBUIBHOCTH BBICKAa3bIBAEMbIX CYXKACHUH;

IpUOOpETEHNE OMbITA M0 MJIAHUPOBAHUIO, OPTaHU3ALUN U [IPOBEJICHUIO0 YICHUUECKUX SKCIIEPUMEHTOB,
yMeHHE HaOJI0aTh 3a XOJ0M IpOolecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €ro pe3yabTaT, PopMyIHpOBaTh
0000I1IeHNsT M BBIBOJBI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, HCCIEI0BaHMS, COCTaBIATH OTYET O
Ipo/IeTaHHOM paborTe.

Pabora ¢ undopmaumeii:

yMEHHE BbIOHMpaTh, aHAIM3UPOBATH M HHTEPIPETUPOBATh MH(OPMALIMIO PA3IMYHBIX BHUIOB U (HOpM
IIPEJICTaBICHNS, TOJIYy4aeMyl M3 pa3HbIX HCTOYHMKOB (HAay4HO-NIONYJSpHAs JHUTEpaTypa XHUMHUYECKOTO
CoJiepKaHus, CIpaBOYHBIE IMMOCOOMs, pecypchl MHTepHeTa), KpUTHUECKH OIEHHBATh MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE MPHUMEHSTh pa3jMYHble METOJbl W 3ampochl MpH MOHCKe M 0TOOpe HHPOpMauuu Hu
COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOIUMBIX JUIS BBIIOJHEHHs Y4YeOHBIX U TIO3HABaTENIbHBIX 33734
OTIpeNIeNIEHHOTO TUIIa, TPUOOPETEHUE OMBITA B 00JIACTH MCIIOIb30BaHUS MH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, OBJIaJeHUe KyJIbTYpOW AaKTUBHOTO HCIIOJIb30BAHMSI PA3IMYHBIX IOUCKOBBIX CHCTEM,



CaMOCTOSITENIFHO BBIOMpAaTh ONTUMANBHYIO (OpMy TMpencTaBieHUs HH(POpPMAIMM | HIUTIOCTPUPOBATH
pelnraeMble 3a/1a4u HECIOKHBIME CXEeMaMHU, TuarpaMmMamMu, IpyrumMu popmMamu rpa@uiki U X KOMOMHALIUSMU;
YMEHHE HCIIONb30BaTh M aHAJIM3UPOBATh B Mpolecce Y4eOHOM U HCCIeNoBAaTENbCKON AESITeNbHOCTU
MHGOPMALIMI0O O BIUSHUU TMPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SIiCTBA W TpaHCHIOpPTa Ha COCTOSHUE
OKpY>Karolle NPUPOTHON CPEBI.
KoMMyHuKaTHBHBIC YHHBepcaibHble yueOHble JeHCTBHUSA:
yYMEHHMsI 3aJ]aBaTh BOIMPOCHI (B XOJ€ Auaiora U (Uiau) AUCKYCCUH) MO CYHIECTBY OOCYXIaeMON TEMBI,
bopMynupoOBaTh CBOM MPEAJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a/1auu;
YMEHMsI TPEJCTABIATh IOJIYYCHHbIE pPE3yJabTaThl I103HABATEIBHOW [EATEIBHOCTH B YCTHBIX H
NUCbMEHHBIX TEKCTaX; JeNaTh IMPE3CHTALUI0 PE3YJbTAaTOB BbBIIOJHEHUS XMMHYECKOTO 3KCIEPUMEHTa
(;1abopaTtopHOro OMbITa, TA00PATOPHOM PAOOTHI 1O UCCIICAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);
yMeHHsI y4eOHOTO COTpPYJHHMYECTBA CO CBEPCTHMUKAMHU B COBMECTHOW MO3HABaTEIIbHOM W
UCCJIEJIOBATENILCKOM ACSITENbHOCTH MPU PELICHUU BO3HUKAIOIIMX MpoOJieM Ha OCHOBE Y4€ra OOIIuX
MHTEPECOB M COTJIACOBAHUS MO3UINH (00CYXIeHHs, 0OMEH MHEHHSMH, «MO3TOBBIC IITYPMBI», KOOPAMHAIHS
COBMECTHBIX JICHCTBUI1, ONPEEIIEHNE KPUTEPUEB 10 OLIEHKE KaYECTBA BBIIIOJIHEHHOM pabOThI U IPYTHE).
PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe T1eiicTBUS:
YMEHHE CaMOCTOSATENbHO  OMNpENeNATh LEeIH JeATENbHOCTH, IJIAaHHUPOBaTh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh M TIPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTh, BBIOMpaTh Hambojee
3 PEeKTHUBHBIE CITOCOOBI pEIIeHUs YYeOHBIX W TO3HABATENbHBIX 3a/a4, CAMOCTOSTEIFHO COCTAaBIATH WU
KOPPEKTUPOBATh MPEUIOKEHHBIN alrOpuT™M JEHCTBUN MpPH BBHINOJHEHUM 33JaHUM C y4ETOM TMOTy4YCHHS
HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUAX, OLIEHUBATh COOTBETCTBUE MOIYYEHHOTO
pe3yJsbTara 3asBJIECHHON L€, YMEHHUE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU
3a/1aHUM.
MNPEJIMETHBIE PE3YJIBTATHBI
B cocTtaBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOCHHIO 00S3aTEIBHOTO COAEPIKAHMS, YCTAHOBJICHHOIO
TaHHOU (enepalibHON pabouyeil MPOrpaMMO, BBIICISIOT: OCBOSCHHBIC OOYJAIOIIMMHCS HAYYHBIC 3HAHUS,
YMEHUS U CIIOCOOBI IeCTBUH, criennduieckue Uit IPeAMETHONW 00acT «XUMHS», BUABI ACITEIHBHOCTH 110
MOJYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETALINH, IPEOOPa30BAHUIO U IPUMEHEHHIO B PA3IMUHBIX YUEOHBIX U
HOBBIX CUTYyaIUsX.
K xoniy oOydeHust B 8 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPaXaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSTHUHA: aToOM, MOJIEKYJa, XUMHUYECKHH 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJOXKHOE BELIECTBO, CMECh (OJHOpPOJHAs M HEOJHOPOAHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHASI aTOMHasi U MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0Js XMMUYECKOTO JJIEMEHTa B COEAMHEHUH, MOJSIpHBIH OO0BEM, OKCHI, KHUCIOTA,
OCHOBaHHUE, COJIb, DJIEKTPOOTPHUILIATEIBHOCTh, CTENEHb OKHUCJIEHUS, XHUMHUYECKas peakuus,
KJIacCU(UKaLUsl peakluil: peaklUH COEAMHEHHUS, PEAKIMH Ppa3JIOoKEHUs, PEaKIUH 3aMelleHus,
peakuuu oOMEHa, 3K30- U PHIOTEPMUYECKHE PEAKLIMHU, TEIUIOBOM 3 (EKT peakiuu, sapo aToma,
AJIEKTPOHHBIN CJIOH aToMa, aTOMHas OpOHTaj b, PaJUyC aToMa, XUMHUYECKas CBs3b, MOJSApHAs U
HeMoJIsipHasi KOBaJICHTHasl CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHHOH, PacTBOp, MaccoBas HOJs
BelecTBa (IMPOIICHTHAS KOHIIEHTPAIHs) B paCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATHUI M MPUMEHSTHh 3TU MOHATUS NPU
OINMCAHUU BEIIECTB U UX MMPEBPALLECHUII;

® CMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JMJIi COCTaBlieHUS (GOpMyNl BEUIECTB M ypaBHEHUU
XUMHUYECKHUX PEAKIIUI;

® ONpeleNsITh BaJIEHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COEJUHEHHSX, CTENEeHb OKHUCICHHS
AJIEMEHTOB B OHMHAPHBIX COCIMHEHMSX, MPUHAIJIECKHOCTh BEIIECTB K ONpPEIeNEHHOMY KIlaccy
coeMHEeHuH 1o ¢opmynaM, BHJ XUMHUECKOW CBsI3U (KOBAJIEHTHAs M MOHHAs) B HEOPraHUYECKUX
COETMHEHUSIX;



packpbiBaTh cMmbicia [lepuoaunueckoro 3akona [[. M. MenneneeBa: 1eMOHCTpUPOBATH NMOHUMAaHUE
NePUOANYECKON 3aBHUCHMOCTH CBOWCTB XHUMHYECKHX JJIEMEHTOB OT HX IIOJOKEHUS B
ITeproanueckoil cUCTEME, 3aKOHOB COXPAHEHHS MAacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;

ONHKCBHIBATh M XapakTepu3oBaTh TabaumuHyio ¢opmy Ilepuoguueckoil CHUCTEMBI XHMHUYECKHX
AJIEMEHTOB: pa3iMuaTh MOHATHUSA «JIaBHas moArpynna (A-rpynma)» u «mobounas noarpynna (b-
rpynmna)», Majiable U OOJbIINe MEepUObl, COOTHOCUTh 00O3HAUEHUs, KOTOpble UMEIOTCS B Tabuulie
«Ilepuonnueckass cucrema xumuueckux odnemeHToB JI. WM. MenngeneeBay ¢ 4YHUCIOBBIMU
XapaKTEPUCTHUKAMH CTPOEHHS aTOMOB XMMUYECKHUX HJIEMEHTOB (COCTaB U 3apsij siapa, o0Iee Yucio
AJIEKTPOHOB U PACIIPEAEICHUE UX IO AIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBATh XUMUYECKUE JIE€MEHTHI, HEOPTaHUYECKHE BELIECTBA, XUMHUECKUE PEAKIHHU (I10
YHCITY M COCTABY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TETNIOBOMY 3P HEKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIIHME XMMHYECKHE CBOMCTBA BEHIECTB pa3JIMYHBIX KJIACCOB,
MOJATBEPXK/Iasi OMHCAHHUE MPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHHM COOTBETCTBYIOUIMX XUMHYECKHX
peaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa, BO3MOXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUN B Pa3IMYHBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JIOJIO
XUMHYECKOTO dJIeMeHTa 1o (opMylie COECIUHEHHS, MAacCOBYIO JIOJII0 BeEIIeCTBA B PacTBOpE,
IIPOBOAMTH PACcU€ThI 10 YPABHEHUIO XUMUYECKON peaKIuu;

MPUMEHSTh OCHOBHBIE OIEpAallMd MBICIUTENBHON AEATeIbHOCTH — aHallu3 M CUHTE3, CPaBHEHHE,
00o01IeHne, CHUCTeMaTH3alnio, KIACCH(HUKANNIO, BBISBICHUE NMPUYMHHO-CIICIICTBEHHBIX CBSI3€H —
JUTSL U3YYEHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIMii, €CTECTBEHHO-HAYUHbIE METO/IbI TIO3HAHUS
— HaOmI0IcHNE, U3MEPEHNE, MOIETUPOBAHUE, SKCIIEPUMEHT (pealibHbII U MBICTICHHBIN );

ClIeI0BaTh MpaBUJIaM IOJb30BAaHUS XMMHUYECKOW MOCYAOW U J1abOpaTOpHBIM OOOpYAOBAaHHEM, a
Tak)Ke IpaBHJaM OOpallleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMHU MO BBIIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO IMOJYYEHHUI0O U COOMpPAHUIO Ta3000pa3HBbIX BEIIECTB
(Bomoposla M KHCIOpOJia), IPUTOTOBICHHIO pAcTBOPOB C OMNpeneiIEHHOM MaccoBOM joieit
pacTBOPEHHOIO  BEILIECTBA, IUIAHUPOBATb UM NPOBOAUTH XUMHYECKHE OKCIIEPUMEHTHI  II0
pacro3HaBaHMIO PaCTBOPOB ILIET0YEH U KUCIOT C MOMOIIBIO MHIUKATOPOB (J1akMyc, peHondTaienH,
METHUJIOPAHXK U APYTHUE).

K kony oOyuenus B 9 kJiacce NpeaMETHbIE pe3ysbTaThl Ha 0Aa30BOM YpOBHE JIOJKHBI OTpa)kaTb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

PacKpbIBaTh CMBICJI OCHOBHBIX XMMHUYECKHUX MOHATHI: XMMUUECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KAaTHOH, aHUOH, IPOCTOE BEILIECTBO, CIOKHOE BEIECTBO, BAJIEHTHOCTH, NIEKTPOOTPHULIATEIBHOCTD,
CTENEHb OKHCICHMS, XUMUYECKasl PeaklMs, XUMUYECKas CBsA3b, TEINIOBON (P PEKT peakuu, MOJb,
MOJIIpHBIA O00BEM, PACTBOP, AJIEKTPOJUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTUYECKAs JUCCOIMAIIMS,
peakuMu MOHHOrO OoOMeHa, KaTalu3aTop, XMMHUYECKOE paBHOBecHE, OOpaTHUMble U HEOOpaTUMBbIE
peaKuy, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUU, OKHCIUTENb, BOCCTAHOBUTEND, OKUCIEHUE U
BOCCTaHOBJICHHE, aIOTPONUs, aM(pOTEpPHOCTh, XUMHUECKass CBA3b (KOBaJICHTHAs, WOHHa,
MeTaJlJIN4ecKast), KpUCTaJUTMUecKas peméTka, KOppo3usi METaJlJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON
peakuuu, npeaenspHo ngonycrumas konnenTpanus 111K BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUN U MPUMEHSTH 3TH MOHATUS IpU
OINMCAHUU BEIIECTB U UX MMPEBPALLECHUII;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UJIS COCTaBi€HMsS (OpMyJ BEIIECTB W ypaBHEHUU
XUMHUYECKHUX PEAKIIU;

ONpEeNsiATh BAJIEHTHOCTb M CTENEeHb OKHUCJIEHHS XHUMHUYECKUX OJJIEMEHTOB B COEAMHEHMSX
pa3IMYHOTO COCTaBa, NPHUHAUIEKHOCTb BELIECTB K ONPEACIEHHOMY KJIAcCy COEIMHEHUH IO
dopmynaM, BUJ XMMHUYECKOH CBs3M (KOBaJEHTHAas, MOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX



COCIMHEHUX, 3apsil HMOHA IO XUMHUYECKOW (opMmyne, XapakTep CpeAbl B BOJHBIX PacTBOPax
HEOPraHUYECKUX COCAVHEHMM, TUIl KPUCTAIIMYECKOM PEIIETKY KOHKPETHOIO BEILIECTBA;
packpbiBaTh cwmblcn Ilepuogmueckoro 3akona JI. M. MennpeneeBa U JIEMOHCTPUPOBATH €O
NOHMMAaHME: ONUCHIBATH M XapakTepu3oBarh TaOnmuuHylo ¢opmy Ilepuonuueckoil cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3iuyarh IOHATHUSA «IJaBHas MNOArpynmna (A-rpymma)» U «11o0odHas
noarpynna (b-rpynmna)», manele u OojbllMe MEPUOJbI, COOTHOCUTH 00O3HAuU€HMsI, KOTOpbIE
UMEIOTCS B IEPUOAMYECKOM Tabyule, C YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsia AApa, o0Ilee YUCIIO0 IEKTPOHOB U PACIIPEAEIECHUE UX 10
JJIEKTPOHHBIM CJIOSIM), OOBACHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U MX
COEMHEHUH B IIpejiesiaX MaJlbIX IEPUOI0B U TJIaBHBIX HOATPYIII C YUETOM CTPOEHUS X aTOMOB;
KJaccu(puIUpoOBaTh XUMUYECKUE JIEMEHThI, HEOPIraHUYECKHE BELIECTBA, XUMHUECKUE PEaKIUHU (110
YHCIy U COCTaBY YYaCTBYIOLIMX B PEAKLMU BELIECTB, [0 TEIUIOBOMY 3(P(eKTy, IO M3MEHEHUIO
CTENIEHEW OKUCIIEHUSI XUMUUECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (ONUCHIBATh) OOIIME U clHeuu(pUYecKHe XUMHUYECKHE CBOMCTBA IMPOCTHIX U
CJIOXKHBIX BEILECTB, MOATBEPXkAAsl OMMCAHME NPUMEPAMU MOJEKYJISPHBIX U HMOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIHiA;

COCTaBJISITh YPaBHEHUS 3JIEKTPOJUTHUECKON JUCCOLMALMK KHUCIIOT, IIEJ04Yel U coJied, MOJIHbIE U
COKpAIllEHHbIE YpaBHEHHUsS pPEaKUMi HOHHOIO OOMEHa, ypaBHEHMs pEeakUui, MOATBEPIKIAOIINX
CYLIECTBOBaHHME T'€HETHUECKON CBA3U MEX/Y BEIECTBAMU PA3JIMYHbIX KJIACCOB;

PAaCKpBIBATh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHHUS
3JIEKTPOHHOTO OajlaHca ATUX PeaKIHii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH NPOTEKAHUS
XUMHUYECKHUX MPEBPALICHUN B PAa3JIMUHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacchl BELIECTB, MAacCOBYIO JOJIO
XMMHYECKOIO 3JIEMEHTa 10 (opMyle COEIMHEHMs, MacCOBYIO JOJII0O BEUIECTBA B pacTBOpE,
IPOBOAMTDH PACUEThI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

coOnroAaTh MpaBuUiia MOJIb30BAHUS XHMMHUYECKOW IMOCYI0M M J1ab0opaTOpHBIM OOOpYyIOBaHUEM, a
TaK)Ke MpaBuja OOpalleHHs] C BEIIECTBAMU B COOTBETCTBMM C MHCTPYKIMSMH IO BBITIOJIHEHHUIO
7a00paTOPHBIX XMMHUYECKHUX OIBITOB M0 TMOJYyYEHHIO M COOMPAaHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTIeKUCIIOro rasa);

HPOBOJUTH PEAKILUH, MTOATBEPKAAIONINE KAUeCTBEHHBIN COCTaB Pa3JIMUHbIX BELIECTB: paclO3HABATh
OTIBITHBIM IYTEM XJIOpUA-, OPOMUA-, HOAMI-, KapOOoHaT-, pochaT-, CHINKAT-, CyIb(haT-, THIPOKCU-
WOHBI, KATHOHBI aMMOHHSI ¥ MOHBI M3YYE€HHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX PAacCTBOPax
HEOPraHUYECKUX BEILECTB;

INPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTEIbHON AEATEIbHOCTH — aHAllu3 M CUHTE3, CpaBHEHHE,
0000111eHre, CHCTEMAaTU3allui0, BBISIBICHHWE IMPUYMHHO-CIEACTBEHHBIX CBSI3€H — JUId H3y4eHUs
CBOWCTB BEIIECTB M XHUMHUYECKUX PpEaKUUil, eCTECTBEHHO-HAayyHbleé METOJbl IO3HAHUI —
HaOJr0IeHNe, H3MEPEHUe, MOJIETUPOBAHUE, SKCIEPUMEHT (peaJIbHbI U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos

Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIE (LM POBbLIE)
KoHTpoJibHbIE IIpakTH4eckue

n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI

Pa3nes 1. [leppoHavyaiabHble XUMUYECKHE NOHATHUS

11 BemecTBa 1 xumMmuueckue 9 1 bu6nuoreka [IOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro mo pazueny 9 1

Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

51 Bosnyx. Kucnopona. [lonsitue 3 bubnnoreka IIOK
' 00 okcuaax https://m.edso00.ru/7f41837¢c
Bogopon. Ilonsitue o bubnmnorexka HOK
2.2 4
KHCJIOTaX M COJNISIX https://m.edsoo0.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 3 bu6nuoreka [IOK
' OCHOBAHUSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJacChl 5 1 bubmuotexa [JOK
' HEOPraHWYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c
Hroro no pazaeny 15 1

Pasnen 3. [lepunoanueckuii 3axkon u Ilepuoguyeckas cucrema xumudeckux 3j1eMmeHToB /[. . MengeneeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

3.1

[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema

6

1

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c




XAUMUYECKHX dy1eMeHToB []. 1.
MenneneeBa. Ctpoenue
aToma

XUMHYECKas CBA3b.

3.2 OKHCIIUTENTEHO-
BOCCTAHOBUTEJIBHBIE PEAKITUN

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

11

35

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@poBbIe
Ne o/ P Kounrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemmecTBo U XUuMH4YeCKHe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAHUIA 4 bubnmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca § Kiacca https://m.edso00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 1 bubnmnoreka [HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIUSL. 5 1 bubnuorexa [HOK
' XUMHUYECKUE PEakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazueny 10 1
Pazgen 2. HeMeTaJJILI M UX CO€IHHEHUSA
51 OO01mas xapakTepUCTHKA XUMUYECKUX 5 bubnuotexa [HOK
' aneMeHTOB VIIA-rpynmnsl. ["anorens https://m.edsoo.ru/7f41a636
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 3 bubmorexa HOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 3 bubmmorexa LOK
' PYTHEL ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
Hroro mo pazneny 8
PesepBHOE BpeMs 0 bubmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 18 1
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