155. ®enepanpHas paboyas mporpaMMa 1Mo y4eOHOMY MpPEaMETY «XUMUsDH)
(6a30BbIi1 YPOBEHB).

155.1. ®enepanbHas paboyast mporpamma o yueOHOMY MpeaIMeTy « XUMUsD)
(6a30BBIN ypOBeHB) (MpeaMeTHas 00jacTh «ECTEeCTBEHHO-HAY4YHBIE MPEAMETHD)
(maee COOTBETCTBEHHO — TMporpaMma [0 XUMHUH, XHUMHS) BKIIOYaeT
MOSICHUTETIFHYIO 3alHCKy, COJCp)KaHUEe OOyYeHHs, TUTAHUPYEMbIE pPe3yJbTaThl
OCBOCHHMS TIPOTPAMMBI 110 XUMHH.

155.2. TlosicHuTenbHas 3aMKCKa.

155.2.1. [Iporpamma 1Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
COCTaBliecHa Ha OCHOBE TpeOOBaHWU K pe3yibTaraM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHOI MpOTrpaMMBbl OCHOBHOTO 00111ero 00pa3oBaHus, MPECTaBICHHbIX
B ®I'OC 00O, a Takxke Ha OCHOBE (peaepalibHOM paboueil MporpaMMbl BOCTIMTAHUS
U ¢ ydy€TOM KOHUEHIMH NpPErnojaBaHusl Yy4yeOHOro mpeaMera «XHUMUs» B
obOpasoBarenbHbIX opranu3arusax Poccuiickoit deneparun.

155.2.2. Ilporpamma 10 XMMHHM pa3paboTaHa C ILENbI0  OKa3aHMs
METOUYECKON TIOMOIIH YYUTENIO B CO3/IaHUU paboyeil MporpaMMEbl 10 yIeOHOMY
IpeIMETY.

[IporpamMma mo xumuM Ja€T MpEACTaBIECHUE O IENsAX, OOILIeH cTpaTeruu
oOydeHusi, BOCIUTAHUS U Pa3BUTHI OOYyYAlOIIMXCS CpPEACTBAMHU Y4eOHOTO
npeaMera, — yCTaHaBIMBAaeT  O0s3aTeNbHOE  MPEIMETHOE  COJAEpkKaHHE,
IpeIyCMaTpUBaET paclpeeieHne €ro Mo KiaccaM H CTPYKTypHUpPOBAaHHE TIO
paszzmenaM M TeMaM MPOrpaMMBl IO XUMHH, OINPEAENsSeT KOJIMYECTBEHHBIC |
KauyeCTBCHHBIC XapaKTePUCTUKU CoJIepKaHus, PEKOMEHIYEMYIO
MOCJICIOBATEIPHOCTh ~ M3YUYEHUS XHUMHH C Yy4€TOM  MEXMPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKM Y4eOHOTO TMpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, OINpeAeaseT BO3MOXXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHHUM K
pesynbTrataM 00y4eHHs XMMUHU Ha YPOBHE IeJIe N3yueHus MpeIMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATENIbHOM JAESITENbHOCTH OO0YyYaroulerocsi Mo OCBOEHUIO

y4eOHOTO COIepKAHMS.



155.2.3. 3nanne  XUMHHM ~ CIIy>)KUT  OCHOBOM  JUIsi  (hOPMUPOBAHUS
MUPOBO33pEHUsI 00YUaIOLIETrocs, €ro MPeACTaBICHU O MaTepuaIbHOM E€IMHCTBE
MHUpPa, BaXHYIO pOJb HWrpalOT (opMHpyeMble XHUMHUEH MPEACTABICHUS O
B3aMMOMPEBPAILEHUAX SHEPTUM U 00 HBOJIIOIMHU BEUIECTB B MPHUPOJIE, O MYTSIX
penieHus riao0aabHbIX TPOOJIEM YCTOMUUBOTO Pa3BUTHS YEJI0BEUECTBA — CHIPHEBOA,
DHEPreTUYECKOM, THUIIEBOM U  DKOJOTHYECKOM  Oe30MacHOCTH, IpobiieM
3/IpaBOOXPAHEHUS.

155.2.4. 3yuenune XxuMuu:

CHOCOOCTBYeT pealu3allid  BO3MOXKHOCTEH JIJII  CaMOpa3BUTHS U
dbopMHpOBaHUSs KYJbTYpPbl JUYHOCTH, €€ 001IeH U PYyHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJIaJI B (JOPMHUPOBAHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEM
oOyyJarommxcsi, HaBBIKOB HMX CaMOCTOSATEIBHOM ydeOHOH  JesTeNbHOCTH,
OKCIEPUMEHTAJIbHBIX W HCCIEAOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B PO ECCHOHATBHON ACSITEbHOCTH;

3HAaKOMUT CO CHeHu(pUKON HAYyYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIAIa HA €IUHCTBO MPUPOABI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOIIUXCSl;

CIOCOOCTBYET (dbopMUpPOBaHUIO LEHHOCTHOT'O OTHOILICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K NPHUPOJIE, K YEJIOBEKY, BHOCHUT CBOM BKJIAJ B
IKOJIOTHYECKOE 00pa3oBaHre 00yYatOIIUXCS.

JlaHHble HampaBieHUS B OOYYCHUH XHMHH OOECIEYMBAIOTCA Ccrelnu(ukon
colepkaHusi  y4eOHOro  MmpeaMera, KOTOpPbIM  ABISIETCS  MEJaroru4yecku
aJanTHPOBAHHBIM OTPAYKEHHEM 0a30BOM HAyKU XMMHUHU HA ONPEICTIEHHOM dTarne eé
pa3BUTHSL.

155.2.5. Kypc xumMum Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHUS
OPUEHTHPOBAH HA OCBOCHHE OOYYAIOIMMUCS CUCTEMBI IEPBOHAYAIIBHBIX IMOHATUN
XUMHUHU, OCHOB HEOPraHMYECKOW XHMHHM M HEKOTOPBIX OTAEJbHBIX 3HAYMMBIX
MOHATUN OPTaHUYECKON XUMUU.

155.2.6. CtpykTypa coaepkaHusl MPOrpaMMbl IO XUMHUHU chopMUpOBaHa Ha
OCHOBE CHCTEMHOro nojaxona kK €€ usydeHuro. CopaepkaHue CKIaIbIBacTCs W3

CUCTEMBI MOHITHUH O XMMUYECKOM JJIEMEHTE U BCIICCTBC U CHCTCMBI MOHSITHH O



XUMUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI TI0 TTPUHITUITY
NIOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepuoanyeckoro 3axkona JI.J11. Menneneesa kak OCHOBHOTO 3aKOHA XUMHUU;

YUYEHUSI O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

MIPEACTABICHHUIN 00 AIMEKTPOJUTUUECKON TUCCOLMALMH BELIECTB B PACTBOPAX.

Teopernyueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH
MOJIyYE€HHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSSI PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHMS CBOWCTB,
CTPOEHUS U BO3MOXHOCTEN MPAKTUYECKOTO TPUMEHEHUS U MOJTyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMmbl MO XUMHH CHOCOOCTBYeT  (HOpMHpPOBAHHIO
IIPEACTABICHNS] O XUMUYECKOM COCTABIIAIOLICH HAyYHOW KapTUHBI MHPA B JIOTMKE
€€ CHCTEMHOI IPUPO/IbI, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHUSI B Hayke. M3ydeHne XUMUU NMPOUCXOAUT C IMPUBICUYCHHEM 3HAHUU W3
paHee M3Y4YEeHHBIX YUeOHBIX mpeaMeroB: «Okpysxkawommii Mupy, «buonorus. 5—7
KJIacce» U «Pusuka. 7 Kinacey.

155.2.7. Tlpy u3y4eHUH XUMHUU TPOUCXOAUT (POPMUPOBAHUE 3HAHUNA OCHOB
XUMHUYECKON HayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA M KAK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3afada
y4eOHOI0 MpeIMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XMMUYECKUX 3HAHUU —
BOKHEUIIUX (PaKTOB, HOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
0000IIEHNI MHPOBO33PEHUYECKOIO XapakTepa, S3blka HAyKd, B MPUOOUICHUH K
Hay4YHBIM METOJaM IO3HAHUA MPU U3YYEHUU BEIIECTB U XUMHUYECKUX PEAKIUH, B
(GbopMHUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHHUM U X TPUMEHEHUH B YIECOHO-
MO3HABATEJIbHON U Yy4eOHO-UCCIIEeI0BATENbCKON EATEIbHOCTH, OCBOCHUU MPABUII
0e301acHOro o0paIieHus ¢ BEIeCTBAMH B TTIOBCETHEBHOM KM3HU.

155.2.8. IIpu u3ydyeHUr XUMHUHU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
BaXHOE 3HAYEHUE MPUOOPENIN TaKue I1eJd, KaK:

dbopMHpoBaHWE HHTEIICKTYaJdbHO pPAa3BUTONM JUYHOCTH, TOTOBOM K



caM0O0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHPHOMY NPHUHITHIO DPEIICHUMH,
CIIOCOOHOM aIaNTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBUSIM KU3HU;

HAlpaBJICHHOCTh ~ OOy4YeHHWs  Ha  CHUCTEMAaTHYECKOE  MPUOOIICHHE
o0yyJarommxcsi K CaMOCTOSATENIbHON I103HABATENbHOU JIESITEIbHOCTH, HAay4YHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

o0ecrneyeHrne ycaoBHi, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yYarOIIUMUCS
OTBITa PAa3HOOOPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIICTCHIINN), UMEIOMNUX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

dbopmupoBanue oOme (QyHKIMOHAIBHOW UM  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUW OOBACHITH M OICHUBATH SIBICHUS
OKPYKAIOIIET0 MHpPA, WCIOJIb3Yysl 3HAHWUSA W OMBIT, MOJYYCHHBIC MPU U3YUCHUU
XUMUH, MPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IOBCETHEBHON KU3HU U TPYAOBOU
NEeSATeTLHOCTH;

dbopmupoBaHue y 00y4arouuxcsi FyMaHUCTHYECKUX OTHOLIEHUM, TOHUMAHHUS
LEHHOCTH XUMHUYECKUX 3HAHUU I BBIPAOOTKU IKOJIOTMYECKH 11eJ1eCO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOW JEATEIBHOCTH B IEISIX COXPAHCHHS CBOETO
310POBbS M OKPY’KAIOIIEN IPUPOJHON CPELBI,

pa3BUTHE MOTHBAIMM K OOYYECHHIO, CIOCOOHOCTEH K CAaMOKOHTPOIIIO M
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOo(duiis W HANpaBJICHHOCTU AAJIbHEUIIEro
oOyueHus.

155.2.9. O0uiee 4ncao 4acoB, pEeKOMEHJOBAHHBIX JJISI U3YYEHUS XUMUH, —
136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJel0), B 9 kinacce — 68 yacoB (2 yaca
B HEJEIO).

155.3. Coneprxanue o0ydeHus B 8 Kiacce.

155.3.1. IlepBoHayaabHbIE XUMUYECKUE TTOHSATHUSA.

[Ipenmer xumun. Ponp XUMHUM B KU3HU 4YesIOBEKA. XUMHS B CUCTEME HayK.
Tena u BemjectBa. Du3nueckue CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSHUE

BCIICCTB. [TonsiTue o MCTOJaxX ITO3HAHMA B XHMMHHU. Yuctoie BCIICCTBA U CMCCH.



CriocoObl pa3feieHust CMeCeil.

ATOMBI W MOJEKYJIbl. XWUMHUYECKHE dJIeMEHTh. CHUMBOIBI XUMHUYECKUX
areMeHTOB. [IpocThie U cI0XKHBIE BeleCcTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmysna. BaneHTHOCTH aTOMOB XHMMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAs aTOMHas Macca.
OTHOcHTeNbHAsT MOJIEKYJIsipHas Macca. MaccoBasi 1oJii XUMUYECKOTO 3JIeMEHTa B
COETMHEHUH.

KosmmuectBo BemectBa. Monbs. MossipHas macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M 4YHCJa CTPYKTYpPHBIX €IuHUI] BemecTBa. Pacuérsl mo dopmynam
XUMHUYECKUX COCTUHEHUHN.

duznyeckre U XUMUYECKUE SIBJICHHS. XUMUYECKas peakus U e€ IpU3HAKH.
3aKOH COXpaHEHHWs MacChl BeIleCTB. XMMHUUYecKHe ypaBHeHusa. Knaccudukanus
XUMHYECKHUX PeaKIuii (COeTUHEHUS, pa3JI0KEHUs, 3aMEIICHUs, OOMEHA).

XUMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW IIOCYZIOM,
npaBwiaMu paboThl B jabopartopun U npuémamu oOpallleHus ¢ JIabopaTOpHBIM
o0opynoBaHUEM, U3y4Ye€HHE U ONHUCaHWue (PU3MYECKUX CBOMCTB 00pa3lioB
HEOPTaHMYECKUX BEIEeCTB, HaOMoAeHuEe Gu3ndeckux (IJIaBJIeHUE BOCKA, TasHUE
Jb/1a, PaCTUpaHHE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUS BOJbI) U XUMUYECKUX
(ropeHue cBeuyH, MPOKaJMBAHUE MEIHOW IMPOBOJIOKH, B3aMMOJAEWUCTBHE MeJa C
KHUCJIOTOM) sIBIIeHWH, HaOMIOJEHHE M ONHCAaHHE TMPU3HAKOB MPOTEKAHUSA
XUMUYECKUX peaklMil (pa3ioxkeHue caxapa, B3auMOJICEUCTBHE CEPHOU KUCIOTHI C
xjgopuoM Oapusi, pasznoxkenue rujapokcuna wMenu (II) mpum  HarpeBaHuw,
B3aMMOJICHCTBUE jkeye3a ¢ pactBopoM conu meau (), uzydenwme cmocoOoB
pasneneHuss cMeceid (C TMOMOIIBI0O MarHuTa, (UILTPOBAaHHE, BBINAPUBAHUE,
TUCTWUISIMS, XpoMarorpadus), MNpPOBEACHHE OYHCTKH MOBapEHHOM COJIH,
HaAOJII0/ICHUE U OMHCAaHHUE PE3yJbTaTOB MPOBEACHUS OIbITa, WLIIOCTPUPYIOIIETO
3aKOH COXPAHEHMS MacChl, CO3JJaHUE MOJIeTIEH MOJIEKYJI (IIapOCTEPKHEBBIX ).

155.3.2. BaxkHeiimue npeacTaBuTe HEOPraHMIECKUX BEIIECTB.

Bo3nyx — cMech razoB. CoctaB Bozayxa. Kucimopog — 31eMEHT U IpocToe
BemiectBo. HaxoxxneHuwe kuciaopojna B Hpupone, (PU3MUECKHE U XUMHYECKHE

cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenme kucmopoma. CrmocoObI



MOJIy4eHHUs] KHUCIopofa B JjabopaTopuud W TpOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPOa.

TemnoBoii 3¢ ekt XMMUUECKON peakiuH, TePMOXMMHYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojlb U METaH. 3arps3HEHue
BO3/lyXa, YCWJIEHHE MAPHUKOBOI0 3(pekTa, pazpyieHrne 030HOBOrO CIOS.

Bomopon — snemeHT M mpocroe BemiecTBO. HaxoxkaeHue Bomopona B
npupoze, Gu3nIecKre 1 XUMUIECKHNE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI IOy YEHUSI.
Kucnots! u conmu.

MoutsipabIit 00BEM Ta30B. Pac4€ThI 10 XUMUUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boxa Kkak pacTtBoputTenb. PacTBOpBI.
HacellieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBas 10Jid BELIECTBA B pACTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBaHUSI.
Posib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEeKa. KpyroBopor BOJBI B IIPUPOLE.
3arpsi3HeHre OpUPOIHBIX BoJA. OXpaHa U OYMCTKA MPUPOTHBIX BO/I.

Knaccudukanus neopranmdeckux coenunenuii. Oxcuanl. Knaccubukamms
OKCHUJIOB:  cojieoOpasytome  (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecosieoOpaszyrone. Homenknarypa oxcugoB. Dusmyeckue u XUMHUYECKUE
CBOMCTBA OKCHJIOB. [lonydyeHue okCuaoB.

OcHoBanusa. Krnaccudukaruss ocHOBaHWN: MIENOYM W HEPACTBOPUMBIC
ocHoBaHMs. Homenknarypa ocHoBaHuii. PU3NMYECKHME U XMMUYECKHE CBOMCTBA
ocHOBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotel. Knaccudukanust kuciaor. Homenknarypa kucinor. @uznyeckue u
XUMHUUYECKHe CcBoMcTBa KuciaoT. Psaag axktuBHoctu MetaiuioB H.H. bekerosa.
[lony4yeHnue KUCIOT.

Comu. HomeHknarypa conei.

du3nUecKue U XUMUYECKHUe CBOMCTBA cotier. [loyuenue conen.

I'eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHH.

XUMUYECKHM OSKCIEPUMEHT: KAdECTBEHHOE ONPEACIICHUE COAEpKaHUA
KHCIIOPOJIa B BO3AYyX€E, MOIyYeHUE, CoOUpaHue, pacClio3HaBaHUE U U3yUEHUE CBOMCTB
KHUCJIOpOJAa, HAONIOJEHUE B3aMMOJCHCTBUS BEILIECTB C KHUCIOPOJAOM U YCIOBHUSA

BO3HUKHOBEHUS U MPEKpaILEHUs TOpeHus (moxkapa), 03HaKOMJIEHHE ¢ 00pa3laMu



OKCHUJIOB W ONHCAaHUE WX CBOMCTB, MOJydYeHUE, COOMpaHUE, PAClO3HABAHHE WU
U3Y4YEHUE CBOMCTB BOJOPOJAa (FOpPEHHUE), B3AMMOJEHCTBHE BOJOPOJA C OKCHIAOM
meru (11) (BO3MOKHO HCIIOIB30BaHUE BUICOMATEPHAIOB), HAOMIOACHUE 00Pa3IloB
BEILIECTB KOJUYECTBOM | MOJb, HCCIEIOBaHUE OCOOEHHOCTEH pPACTBOpPEHUS
BEIIECTB C pA3JIMYHOM pPaCTBOPUMOCTBIO, NPUTOTOBIIEHHE PpPACTBOPOB C
OIPEIEIEHHON MacCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3AUMOJICMCTBUAE BOIbI
¢ MerajulaMd  (HaTpueM U KaibllueM) (BO3MOXKHO  HCIIOJb30BaHUE
BUJICOMATEPHAIIOB),  HCCIEJOBAaHUE  OOpa3l0OB  HEOPTaHMYECKUX  BEIECTB
pPa3TUYHBIX KJIACCOB, HAOIOIEHNE U3MEHEHHUS OKPACKU UHIUKATOPOB B pacTBOpax
KHCJIOT M Iesoued, udydeHue B3aumojiectBus okcuaa meau (Il) ¢ pactBopom
CEpHOM KHUCJOTBI, KHUCIOT C METAJUIAMH, PEAKIUHd HEUTpAIM3aLHUH, NOJIYYEHUE
HEpPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOTO METajula JPYIMM U3 pacTBOpa
COJIM, PEIICHUE HSKCIEPUMEHTANIbHBIX 3ajlad mno TeMe «BaxHeilne Kiacchl
HEOPraHUYECKUX COCIUHEHUIN.

155.3.3. [lepuoauyeckuii 3akon u Ilepumomuyeckas cucTeMa XHMHUYECKUX
sanemenTtoB  J[.M. MenneneeBa. CrtpoeHne aTroMOB. XHMHYECKash  CBS3b.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

[TepBbie MOMBITKK KiIacCU(MUKAIIMHM XUMHUYECKHX 3JIeMEHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, HHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEpHBIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepuomnueckuii 3akoH. Ilepuoguueckas cucreMa XUMHYECKHUX DJIEMEHTOB
.. Menneneesa. KopoTkonepuognas  u  JJWHHONEpUOAHAsA  (OPMBI
[Ieproanueckoit cucreMbl xumuueckux snmemeHToB .M. Menaeneena. [lepuonst u
rpymnmnbl. U3NYECKHUI CMBICH MOPSAIKOBOTO HOMEpPa, HOMEPOB MEPUO/IA U TPYHIIbI
AJIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX siiep. M30Tonbl. DinekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbiX 20 XUMHUYECKHX DJIEMEHTOB
[Tepuomnueckon cucremsl J[.M. MenaeneeBa. XapakKTEpUCTUKA XHUMHUUYECKOTO
AJIEMEHTA I10 ero noJjoxeHuto B llepnoanueckon cucreme .M. Menneneesa.

33KOHOMepHOCTI/I HU3MCHCHUA pPaauyCa aTroOMOB XHUMHUUYCCKUX JIJICMCHTOB,



METaJUTMYECKUX ¥ HEMETaJUTMUYECKUX CBOMCTB IO TPYIIAM U MepruoaaM. 3HAUCHHE
[Tepuonnueckoro 3akoHa u [leproguyeckoit CUCTEMBI XUMUYECKHUX JIEMEHTOB JIJISI
pa3BuTusa Hayku U npakTuku. J[.11. MeHnneneeB — y4€HbIN U rpaXJaHNH.

Xumuueckass cBsi3b. KoBaneHTHass (mojdsipHass W HEMNOJsIpHAsi) CBS3b.
DIEKTPOOTPULIATEILHOCTh XUMUUYECKHUX 1eMeHTOB. lOHHas CBS3b.

Crenenb  okucieHus.  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipoteccol okucaeHus: U BOCCTaHOBJICHUS. OKUCTUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUN DKCIEPUMEHT: H3Y4YCHHE OOpa3I[OB BEIICCTB METALIOB U
HEMETAJUIOB, B3aWMOJICHCTBUE THAPOKCHIA IIMHKA C PACTBOPAMHU KHUCIOT U
niesnoyei, POBE/ICHHE OTBITOB, WUTIOCTPUPYIOLTUX IpUMEPDI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIHNN (FOpEeHUe, pPEeaKkIuu pas3lioKeHUs,
COCTMHEHUA).

155.3.4. MexnpeaMeTHbIe CBA3H.

Peanuzamus MeXnpenMETHBIX CBS3€M MpH M3yYeHWH XWMHUHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 WCIIONIb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSTUH, TaK U MOHATUH, SBJISIOMIUXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHITHUS: HAyYHbIN (aKT, TUMOTE3a, TEOPHs,
3aKOH, aHalu3, CHHTE3, Kilaccu(ukanus, TMepuoIUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHUE, MO/ICITb, SBICHHE.

®dusnka: marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUI,
W30TONbI, PAANOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKHUM 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ras, (PU3MYeCKUe BEIUYMHbI, €IUHUIIBI
M3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJIHIIE.

buonorus: gorocuntes, apixanue, buocdepa.

I'eorpadusa: armocdepa, rugpochepa, MHUHEpabl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMaeMblI€, TOIIUBO, BOAHBIE PECYPCHI.

155.4. Coneprxanue o0ydeHus B 9 kiacce.

155.4.1. BemiecTBO 1 XUMHYECKAs PEAKIIUSL.

[Tepuoanueckuii 3akoH. Ilepuomnueckas cucreMa XHUMUYECKUX 3JIEMEHTOB

J.1. MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOKCTB



XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAIHS, KAIBIUA U UX COCTUHECHUIN
B COOTBETCTBUU C IIOJIOKECHHEM »JJEMEHTOB B llepuomnueckor cucreme u
CTPOCHHUEM KX aTOMOB.

CrpoeHue BeniecTBa: BUIbl XMMUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKHUX
PEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKOU PEIIETKU U
BHUJIA XUMUYECKOMN CBSI3H.

Knaccudukanus m HOMEHKIIATypa HEOPTAHHYECKUX BEIIECTB. XUMHUCCKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUN, TEHETUYECKAs CBS3b HECOPTaHUYECKUX BEILIECTB.

Knaccudukanys XuMU4ecKuX peakiuii o pa3InyHbIM NpU3HaKaM (110 YUCITy
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEUIECTB, MO TEIIoBOMY 3ddexTty, mo
U3MEHEHUIO CTENIEHEH OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, M0 00paTUMOCTH, 1O
Y4acTUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMUUYECKHE
YpaBHEHUS.

[TonstTie o ckopocTd XuUMHUYEcKON peakuuu. Ilonsarue o0 oOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsITHe 0 TOMOTeHHBIX U IeTepPOreHHBIX
peakuusx. [lonstue o karanuse. [lonatue o xumuueckoM paBHOBecuU. DakTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIMU M IOJO0XKEHUE XHUMHUYECKOIO
PaBHOBECHSL.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU, JJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHOM peakuu. CocraBienue YpaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMd C  HCMOOJb30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTUIECKON TUCCOLMAIIUU. DIIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, anHnoHbl. MexaHu3m aucCOLMAllMi BELIECTB C PA3JIMYHBIMU BUIAMHU
XUMUYEeCKO# cBsi3u. CTeneHb aucconuanuu. CHIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakumu nonHoro ooMeHa. Y CJIoBUSI IPOTEKAHUSI peaKIIuii HOHHOTO OOMEHa,
MOJHBIE W COKpAIEHHBIE HWOHHBIE YpaBHEHUS peakuuil. CBOHCTBAa KHUCIOT,
OCHOBAHUM U COJICH B CBETE MPEJACTABICHUMN 00 JICKTPOJIUTHUECCKOMN TUCCOIUAIINU.
KauecTBeHHbIe peakiuy Ha HOHBL. [loHATHE O TUAPOIM3E COTEN.

XUMHYECKUMN OKCIICPUMCHT: O3HAKOMJICHHUC C MOJICIIIMU KPUCTAIINYCCKUX



peméTOK HEOPraHMYECKHX BEIIECTB — METAJUIOB M HEeMETaIJIOB (TpaduTa u anmasa),
CJIOKHBIX BEIIECTB (XJOpWUJA HATpHsl), HMCCIECJOBAHUE 3aBUCUMOCTH CKOPOCTHU
XUMHYECKOM peaklUd OT BO3ACUCTBUSA PA3IUYHBIX (DAKTOPOB, HCCIIECIOBAHUE
AIIEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, MpOLEcCa IUCCOLMALMU KHUCIOT,
niesioyeil U cosiel (BO3MOXKHO MCIOJIb30BAHKME BHJIEOMATEPUANIOB), MPOBEICHUE
OMBITOB, WUTIOCTPUPYIOIIUX MPU3HAKK TMPOTEKAHUS PEAKIUMHA HOHHOrO OOMeHa
(oOpa3oBanme oOcaaka, BBIIEJICHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHre, peakMH pasyIoKEHHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

155.4.2. HemeTtaiuibl U UX CO€IUHEHUS.

OO6mrast xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3NUecKue CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUUYECKHE CBOKCTBA HA PUMEPE XJI0pa (B3aUMOIEHCTBHE
C MeTajulaMH, HeMeTaulaMH, IuejaodaMu). XJjopoBoaopon. ComsiHas KHUCIIOTa,
XAMUYECKUE CBOWCTBA, IOJYy4YEHUE, IMpUMEHeHue. JleincrBue xjgopa W
XJIOPOBOJOPO/Ia Ha OPTAHU3M YeJIOBEKa. BaykHENIIne XJIOpUAbl U UX HAXOXKICHHUE B
IPUPOJE.

Ob6mas xapakrepuctuka 3meMeHToB VIA-rpynmnel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapAKTEPHBIE CTENIEHU OKUCIICHUS.

Crtpoenue 1 ¢puznuecKkre CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAA U CEPHI.
AnnoTponHble MOAU(PUKALIMK KUCIOPOAAa U cepbl. XMMHUYECKUE CBOMCTBA CEPBHI.
CepoBogopo, cTpoeHue, (pu3nueckue 1 XuMHyeckue cBoiicTBa. OKCHIIBI Cephl KaK
MIPEACTaBUTENN KHUCIOTHBIX OKCUAO0B. CepHasi KUCIOTa, PU3NUECKUE U XUMUIECKUE
CBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT W CHEIUpUYECKUE).
XUMHUYECKHE PEaKINH, JeKale B OCHOBE MPOMBIIIIEHHOTO Coco0a Moay4eHus
cepHoi KucioThl. [Ipumenenune. Cosv CEpHOM KUCIIOTHI, KAUECTBEHHAs peakius Ha
cynbbar-uoH. HaxoxxaeHue cepbl U €€ COCIUHEHUN B MPUPOAC. XUMHUYECKOE
3arps3HEHUE OKPYKAIOLIEH Cpelapl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JIOXKIM,

3arps3HEHUE BO3/lyXa U BOJAOEMOB), CIIOCOOBI €ro MPEJOTBPAILECHHS.



OOmas xapakTepucThka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHUSI.

A30T, pacrpocTpaHeHHe B MPUPOJE, PU3NUECKUE U XUMUYECKUE CBOMCTBA.
KpyroBoport a3ota B npupojie. AMMHAK, €ro (PU3NYeCKUe U XUMUYECKUE CBOMCTBA,
noysyyeHue W npumeHenue. Conu aMMOHUS, UX (PU3NYECKUE U XUMHUYECKUE
cBOMcTBa, mpuMmeHeHue. KauecTBeHHass peakiusi HA HMOHBI aMMOHHUS. A30THas
KHUCIoTa, €€ TojyuyeHue, (U3MYecKue M XMMHUYECKHe CBOWCTBa (00IIMe Kak
IpeJICTaBUTENs Kilacca KUCIOT U crnenuduueckue). Mcnoap3oBanue HUTPATOB U
coJiell aMMOHUS B KaUe€CTBE MUHEPAIbHBIX yI0OpeHU. XUMUUECKOe 3arps3HeHHE
OKpY’KaloIllel Cpellbl COSAMHEHUSIMU a30Ta (KUCIOTHBIC MOXKAM, 3arpsi3HEHUE
BO3]lyXa, MOYBBI U BOJOEMOB).

docdop, amnorponHbie Moaudukaruu pocdopa, puznueckue 1 XUMUIECKHE
coiictBa. Okcun pocdopa (V) u pochopnas kucnota, Gru3nuecKue 1 XUMUIECKHE
cBOiicTBa, moisyueHue. Mcmonb3oBanue (ochaTroB B KauecTBE MHUHEPATIbHBIX
yA0OpEHUIA.

OO6mas xapakrepuctuka 3eMeHToB |V A-rpynmnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHUSI.

VYrnepon, amioTpomnHble MOAU(DHUKALWHK, PACHpPOCTPAHEHHUE B MPHUPOJE,
bu3nueckue W XMMHYECKHE CcBoMcTBa. AncopOrus. KpyroBopoTr yriepoma B
npupoje. OKcHIbI yriiepoia, ux (u3niecKrue 1 XMMUYeCKUE CBOICTBA, IeCTBHE HA
JKUBBIE OpPTraHU3Mbl, MOJIYYEHUE U MPUMEHEHHE. ODKOJOTHYEeCKHEe MpoOIeMBblI,
CBsI3aHHBIC ¢ OKcuaoM yriepoaa (IV), runoresa riio0anbHOIo NOTEIICHHS KIMMaTa,
MapHUKOBBIN 3P ekT. YronpHas KUCIOTa U €€ COU, NX GU3NYECKUE U XUMHUECKUE
CBOICTBa, MoTy4yeHue U npuMeHenue. KauectBenHas peakiys Ha KapOOHAT-UOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasibHbIE MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COSAMHEHUSX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TAHOJI, TJIMLIEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHble HMCTOYHHMKU YIJIEBOAOPOAOB (yroiab, MPUPOJIHBIA Ta3, HEPTH),
OPOAYKTHI UX NIepepaboTku (O€H3UH), X POJIb B OBITY U MPOMBIIUIEHHOCTH.

[TonsiTHe 0 OMOIOTUYECKU BaXXHBIX BEIECTBAX: )KUPaAX, O€NKax, yriaeBoaax —



U HUX pONM B KU3HU uejoBeka. MaTepuaabHOE €AMHCTBO OPTaHUYECKUX U
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢usmueckne M XUMHYECKHE CBOWCTBA, IMOJy4YE€HUE U
npumeHeHnue. CoelMHeHUs KpeMHUs B nipupoie. O01me npeacTaBieHus 00 OKCHUIe
kpemuusa(lV) u kpemHueBoi kuciaore. CHIMKAThl, MX HCIOJIb30BaHHE B OBITY,
MEJUIMHE, TPOMBIIIJIECHHOCTH. BaskHeline cTpouTenbHbIe MaTEpUAIIbl: KEpaMUKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCETHEBHOM KU3HH.

XUMUYECKUHN SKCTIEPUMEHT: U3YUEHHE 00pa3I[0B HEOPTAHUYECKUX BEIIECTB,
CBOMCTB COJISTHOW KUCJIOTHI, IPOBE/ICHNE KAaU€CTBEHHBIX PEAKLU Ha XJIOPUI-UOHbI
U HaOJIOJIEHUE MPU3HAKOB UX MPOTEKAHUs, OMBITHI, OTpaKkaromue (HU3n4ecKue u
XUMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEIUHEHUN (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C oOpaslaMu XJIOPUAOB (TaJIOTEHUIOB),
O3HAKOMJIEHHUE C 00pa3laMu cephl U €€ COeTUHEHUSIMH (BO3MOKHO HMCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HaOIIOICHHUE TIpoliecca OOYIIIMBAaHUS caxapa Mo JAeWCTBUEM
KOHILIEHTPUPOBAHHOW  CEPHOM  KHUCIOTHI, HW3YYEHUE XUMHUYECKHUX CBOMCTB
pa30aBiIeHHONM CEpHOM KHCJIOTHI, MPOBEJACHUE KAueCTBEHHOMW peakiuu Ha
cynbdaT-uoOH H HaONIOJeHHWE TMpu3HaKa €€ NPOTEKaHUs, O3HAKOMJICHHE C
¢uznyeckuMu CBOMCTBaMHM a3oTa, (ochopa U HX CcoeaTuHEHHH (BO3ZMOXKHO
UCIIONIb30BaHUE BHJAEOMATepUajoB), oOpa3lamMu a30THBIX H  (ochopHBIX
yA0OpeHuil, mojydeHue, COOupaHue, pacro3HaBaHUE U U3yYeHHEe CBOMCTB aMMHUaKa,
MIPOBE/ICHNE KAaUeCTBEHHBIX PEAKIMil HA MOH aMMOHHUA U (oc(aT-uOH U U3yUYEeHUE
MPU3HAKOB HX TMPOTEKAHMS, B3aAUMOJICMCTBHE KOHICHTPUPOBAHHOW a30THOM
KHUCJIOTBI C MebI0 (BO3MOXKHO HCIIOJIb30BAHHUE BHJIEOMATEPUAIOB), H3YUYCHHE
MojieJIel KpUCTaNIMYECKUX PelEToK anMasa, rpadura, QysuiepeHa, 03HaKOMJICHHE
C TPOILIECCOM aJICOPOIUU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAaHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOrasa, MoJlydeHue, coOMpaHue, paclo3HaBaHUE U M3yUYEHUE
CBOMCTB YTJIEKMCIIOTO rasza, MPOBEICHHE KAaUueCTBEHHBIX pPEaKIMil Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYEHHE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHHE C
IPOAYKIMEH CHIIMKATHON MPOMBIIITIEHHOCTH, PEIICHNE SKCIIEPUMEHTAIbHBIX 3a/1a4

o tTeMe «BaxkHenme HeMeTaUIbl 1 UX COSTUHEHUS.



155.4.3. MeTaiuiel ¥ UX COEIUHEHUSL.

OO6mr1ast XapaKTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHHH
ux nojoxeHus B Ilepuoguueckoil cucTeME  XMUMHUYECKHX  AJIEMEHTOB
J.N. MenaeneeBa u ctpoeHus aroMoB. CTpoeHHe MeTauioB. MeTayinyeckas CBs3b
M METaUIM4YEeCKass KpUCTAUIMYECKas pemETKa. DJIEKTPOXUMHUYECKUN  psif
HaIpsDKeHUN MeTaioB. u3znueckue U XUMHUECKHUE CBOMCTBAa MeTayioB. OO0Iue
CIOCOOBI TMOMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WHM METauIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CIiiaBhl (CTalb, 9yTYH, TIOPATIOMUHIHN, OpOH32)
U UX PUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsle MeTailIbl: nojioxkeHue B [lepuoguyueckoil cucTeEMe XUMUUYECKUX
anementoB JI.U. MeHnneneeBa, CTpoeHHME HX AaTOMOB, HAXOXICHUE B NPUPOJIE.
dusznyeckue U XMMUYECKHEe CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIIbI U
TUAPOKCUIBI HATpuss W Kanus. [IpuMeHeHHe WIeNOYHBIX METalIOB M HX
COCJIMHCHUU.

[[lenouyno3eMenbHbIE METAJUIbI MarHMd W KaJblUH: IIOJIOXKCHUE B
[Tepuoanueckon cucremMe XuMuueckux 3yeMeHToB .M. MeneneeBa, CTpoeHUE UX
aTOMOB, HaXOXJiIeHUE B nipupoae. Pu3ndyeckue 1 XMMUYECKUE CBOMCTBA MarHus u
KaJiblusl. BaxkHeiiire coeJuHeHns KanbIus (OKCU, TUIPOKCU/I, coJin). KECTKOCTD
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AJFOMUHHAN: TTOJIOKEHKE B [Ieproinueckon cucteMe XuMUYECKUX HIIEMEHTOB
.. MenneneeBa, CTpoeHUE aToMa, HaxXOXAeHWE B mnpupone. Dusuyueckue u
XUMHUYECKHE CBOMCTBA alFOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHUHHUS.

Keneso: nonoxenue B llepmoauueckon cucTeMe XMMHYECKUX SJIEMEHTOB
J.W. MenneneeBa, CTpoeHHME aToMa, HaxOXKJIEHWE B Ipupoac. Puznyueckue Hu
XUMHUYECKUE CBOMCTBA xemne3a. OKCHibl, THAPOKCUABL U conu conu xene3a (1) u
xenesa (1), ux cocras, cBOMCTBA U MTOTyUEHHUE.

XUMHUYECKUM SKCIEPUMEHT: O3HAKOMJIEHHWE C o0pasllaMu METalioB U
CIUIaBOB, HUX (PU3MUECKUMH CBOMCTBAMM, H3YUYCHHUE PE3YyJIbTATOB KOPPO3UU
METauiIoB  (BO3MOXHO  HCIIOJNB30BAaHHWE BUEOMATEPHAIIOB), OCOOCHHOCTEH

BSaHMOﬂCﬁCTBHH OKCH/Ja KaJlbIA W HATPpUA C BOI[Oﬁ (BOBMO)KHO HCIIOJIB30BAHHUEC



BHUJICOMATEPHUAIIOB), MCCJIEIOBAHUE CBOWMCTB MKECTKOM BOBI, Mpoliecca TOPEHUs
kKeJe3a B KUCIopojie (BO3MOXHO KCIOJIb30BAHHE BUACOMATEPUAIOB), MPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX pEAKIMii Ha HMOHBI (MarHus, KajblMs, aJIOMUHUS,
nuHka, xxenesa (I1) u xenesza (1), meau (1), HabmroneHUen onucaHue MPOIECCOB
OKpalllMBaHUsl IUJJAaMEHM HWOHAMHU HATpHs, Kaaus W KaJlblus (BO3MOXXHO
UCIIOJIb30BAaHUE  BHUJAEOMATEPHUAJIOB), HCCleoBaHHEe aM(pOTEpHbIX CBOMCTB
TUJPOKCHUJIA ATTFOMUHHUS U THAPOKCHUIA IMHKA, PEIICHHE SKCIIEPUMEHTAIIbHBIX 3a1a4
10 TeMe « BaKHENIINe METAIIIbI U UX COCTUHEHUS.

155.4.4. XuMus 1 OKpy>Karomiasi cpea.

BemecTtBa u marepuansl B NOBCEIHEBHOM KU3HM 4elloBeKa. be3omacHoe
UCITI0JIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momouns npu
XUMHYECKUX 0KOraxX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpY:Karolllel cpenbl (mpeaesbHas JOomycTUMast
KoHIeHTpalus BemlecTB (nanee — [IJIK). Poib XxuMum B pelieHN 3K0JIOTHYECKUX
npobiiem.

XUMHUYECKUI SKCHEPUMEHT: HU3y4YeHue o0pa3loB MaTepuaoB (CTEKIIO,
CIUIaBbl METAJLJIOB, MOJIUMEPHBIE MaTEPUAIIbI ).

155.4.5. MexnpeMeTHbIE CBA3H.

Peanuzanusi MeXNpeaMETHBIX CBSI3€M MpU U3YYEHUM XMMUU B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 WCIIOIh30BAaHWE KaK OOIMX ECTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U MOHATHH, SBISIONIUXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYyYHbIE TOHSTHS: HAay4YHbINH (akT, TMIIOTE3a, 3aKOH,
TEOpWs, aHallM3, CHUHTE3, KiacCUUKAIMSA, TMEPUOIUIHOCTh, HAOIIOACHHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SIBJICHUE, MNapHUKOBBIN
3¢ (dEKT, TEXHOIOT S, MaTEPHUAIIHI.

®usuka: Marepus, aToM, O3JIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHI,
W30TOIBI, PAaJUOAKTHBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsii, ITPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJEKTPUKHU, (POTOINEMEHT, BEUIECTBO, TeJO, OOBEM,
arperaTHoe COCTOSIHME BEILIECTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs

peméTKa, CIIJIaBBblI, (I)I/IBI/I‘-IGCKI/IC BCJIMYUHBI, CAUHUIBI U3MCPCHHA, KOCMHUYCCKOC



MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, d3KOCHCTEMA, MHUHEPATLHBIC
yAOOPEHHS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdhepa, MHUHEpalbl, TOPHbIE TMOPOJBI,
M0JIE3HBIE UCKOIAeMbl€, TOILIUBO, BOJAHBIE PECYPCHI.

155.5. [InaHupyemMble pe3ysibTaTbl OCBOEHHUSI MPOTPaMMbl IO XUMHH Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHMs.

155.5.1. 3yuenne XuMUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
HaIpaBJICHO Ha JOCTMIKEHWE OOYUYaIOIMMMHUCS JIMYHOCTHBIX, METANPEAMETHBIX U
MPEAMETHBIX PE3yJbTaTOB OCBOCHHS YUEOHOTO MpeMETa.

155.5.2. JInuHOCTHBIE pe3yIbTaThl OCBOSHUSI TPOTPAMMbl OCHOBHOT'O 00IIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHs XUMHUM B €IUHCTBE Y4eOHOU U
BOCITUTATEIILHOU JEATEIHPHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHIUCKUMU
COIIMOKYJBTYPHBIMA W JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH, TPUHSATHIMU B
oOliecTBe MpaBUJIaMH M HOPMamH TOBEIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMAIA3AIUU O0YHAIOIINXCS.

155.5.3. JIuduHOCTHBIE pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOUIUXCS
PYKOBOJICTBOBAThCSl CHCTEMOW IIO3UTHMBHBIX IICHHOCTHBIX OpPHEHTAMN U
pacCIIMpPEeHUE OTBITA JIEATETLHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

) maTpuoTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOT'O OTHOIIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U Hay4YHOMY HaCJEeIHI0, TOHMMaHUs 3HAUYEHUS XHWMHUYECKOW HAayKH B KU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTU BJAJETh JAOCTOBEpPHOM HMHQpoOpmMaruen o
MEPEAOBBIX JOCTIXKCHHUSX W OTKPBITUAX MHUPOBOH M OTEYECTBEHHON XHUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U OOIIECTBA;

2) TpayKIaHCKOI'O BOCITUTAHUS:

IOPEACTaBICHUS] O COLMAIbHBIX HOpPMax U MPaBHIIaX MEKIUYHOCTHBIX
OTHOUIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-UCCIEAOBATEILCKOM, TBOPYECKOW W JPYrMX  BHJAX
NESATeTLHOCTH, TOTOBHOCTA K Pa3HOOOPAa3HON COBMECTHOW NESATEIbHOCTH TIPH

BBIITOJIHCHUH y‘IG6HBIX, IIO3HABAaTCIIbHBIX 3aJda4, BbIIIOJHCHHMHM XHMHYCCKUX



HKCIEPUMEHTOB, CO3/IaHUN YUEOHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHUIO
¥ B3aMOIIOMOIITH B MPOIIECCE 3TOM yueOHOM e TEIbHOCTH, TOTOBHOCTH OLICHUBATD
CBOE TOBEJEHUE W MOCTYNKH CBOUX TOBAPHUIIEH C MO3UIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUH MOCTYIIKOB;

3) LICHHOCTH HAYYHOT'O TIO3HAHUS:

MHUPOBO33PEHYECKUX TPEICTABICHUN O BEIIECTBE M XMMHYECKON peakivy,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTaBJISIOLINX
OCHOBY Ul IOHMMAaHHUS CYITHOCTH HAyYHOW KapTUHBI MHpa, IPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS TMPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
IPUPOTHON CPEOH, O POJTH XMMHH B TIO3HAHWHU ITHX 3aKOHOMEPHOCTEH;

MO03HABaTEIbHBIX MOTHBOB, HAMPABJICHHBIX HA MOJTYYCHHE HOBBIX 3HAHHH 110
XUMHH, HEOOXOUMBIX JIJIs1 OOBSICHEHHS Ha0II01aeMbIX MTPOIIECCOB U SBIICHUH;

M03HABaTEIbHOMN, THPOPMAITMOHHOMN U YUTATEIBCKOM KyJIbTYPbI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPaBOYHOU
JUTEPATypO, JOCTYNHBIMU TEXHHUYECKHMMH CpEJACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeca K OOyUYeHHIO W TMO3HAHWIO, JIO003HATEIHHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K  €caMOOOpa3oBaHMIO, MPOEKTHOM M  HCCIEN0BATEIbCKON
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpPaBICHHOCTH M YPOBHA OOy4EHHS B
JlaJbHEHIIEeM;

4) hbopMHpOBaHUS KYJIbTYPhI 310POBbS:

OCO3HaHHUs IIEHHOCTH JKWU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKMA Ha 370POBBIA 00pa3 >KU3HH, OCO3HAHUS MOCICACTBHHN U
HENPUATHSA BPEIHBIX MPUBBIYEK (YHIOTPEOICHHS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAMMOCTH COOJIIO/ICHUS TpaBU  OE30MAaCHOCTH MpuU  OOpaIieHuu ¢
XUMHUYECKUMHU BEUIECTBAMU B OBITY U pealbHOM KU3HH;

5) TpyI0BOTO BOCITUTAHUS:

UHTEpeca K MPAKTHUYECKOMY H3YUYCHHIO MpOQecCHid U TpyAa pa3iIudHOTO
poJia, yBaKE€HHUE K TPYAY U pe3ysibTaTaM TPYAOBOH JESATEIbHOCTH, B TOM YHUCIIE HA
OCHOBE TPUMEHEHHUS MPEAMETHbIX 3HAHUN 10 XHUMHUHU, OCO3HAHHOTO BBIOOpA

VHAUBHUAYAJIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHusl C YyUETOM JIMYHOCTHBIX



UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEmHON mpo(heCCHOHATBHON AEATETbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHH,
TOTOBHOCTb aJallTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 9KOJIOrMYECKOr0 BOCIIUTAHMS:

HKOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOAEC KAK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MTOHUMaHUS [IEHHOCTU 3I0POBOIO U
Oe3omacHOro o0pas3a >KM3HHU, OTBETCTBEHHOTO OTHOLIECHUS K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/J0POBbIO, OCO3HAHUS LIEHHOCTH COOJIOICHUS
IpaBuJI O€30MaCHOTO MOBEICHUS IpU padoTe ¢ BEUIECTBAMHU, a TAKKE B CUTyalUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, MOTyYaeMble IPU U3YUEHUH XUMHH, IJIs
peleHnss 3a7ay, CBSI3aHHBIX C OKPYXKAKOWIEW MPUPOIHOW CPEIOU, MOBBILICHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX pElIeHUs MOCPECTBOM METOI0B XUMHUU;

HKOJIOTMYECKOTO  MBILIUICHUSA, YMEHHUS PYKOBOJCTBOBATbCS UM B
MO3HABATEILHON, KOMMYHUKATUBHOU U COLIMAIIBHOM MPAKTUKE.

155.5.4. MeranpeaMeTHble  pe3ysibTaThl. B cocTaBe MeTanpeaMeTHBIX
pe3yJIbTaTOB  BBIACNAIOT 3HAYMMble s  (OPMHUPOBAHUA  MHUPOBO33PEHUS
OOIIeHAayYHbIE TOHATUS (3aKOH, TEOpHs, NMPHUHIMIM, THUIOTEe3a, (akT, CHUCTEMA,
IPOLECC, AKCIEPUMEHT M JAPYroe.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-
HAyYHbIX YYEOHBIX MPEIMETaX U MO3BOJISIOT HA OCHOBE 3HAHUI U3 3TUX NIPEIMETOB
dbopMupoBaTh MpEACTaBICHHME O LEJOCTHOW Hay4yHOW KapTHUHE MHpa, U
yHUBEpCalbHble YyueOHblE JEUCTBUS (ITO3HABAaTENIbHbIE, KOMMYHUKATHUBHBIE,
peryJiAaTUBHBIE), KOTOpble oOOecrneunBaloT (QOPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOU AESITeTbHOCTH.
MetanpeameTHble pe3yabTaThl OCBOCHUSI 00pa30BaTEIbHOM MPOrpaMMbl 110 XUMUU
OTpaXaroT OBJIAJICHUE YHUBEPCAIbHBIMH O3HABATEIbHBIMU JEHCTBUSIMH, B TOM
qucIie:

1) 6a30BBIC JIOTUYECKUE TCUCTBUSA:

YMEHHE HCIHOJB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS NP OCBOCHUU

3HAHMU: PAaCKpPbBIBATh CMBICII XHUMHYCCKUX MOHSTHH (BI)II[CJ'I?ITL HX XapaKTCPHBIC



MPU3HAKHN, yCTAaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSITHSMH), WCIIOIH30BATh
TIOHSITHS JIUIST OOBSICHCHHS OT/ICJIBHBIX (DaKTOB W SIBJICHHI, BEIOUPATh OCHOBAHUS U
KPUTEPUH U1 KIACCH(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIIMBATh MPUYUHHO-CIIEJACTBCHHBIC CBSI3M MEXKAY OOBEKTaMH H3Y4YCHHUS,
CTPOUTH JIOTHUECKHUE PACCYKIACHHS (MHIYyKTHUBHBIC, NEAYKTUBHBIC, TIO aHAJIOTHH),
IIPOBOIUTH BBIBOJIBI M 3aKITFOUCHHS,

YyMEHHE TPUMEHSATHh B TMPOIECCe TO3HAHUS TMOHATUS (TIPEIMETHBIE |
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJICITH, UCIIOJIb3yeMbIe B XUMUH,
peo0pa3oBbIBATh MIHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TIPEACTABICHUS —
XAMHYECKUN 3HaK (CHMBOJI JJIEMEHTAa), XUMHU4YecKas QopMmyla W ypaBHCHHE
XUMHYECKON PEaKINK — MPU PEIIeHUH yueOHO-TI03HABATEIbHBIX 33714, C y4ETOM
OTHX MOJCIBHBIX TMPEACTABICHUI BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CICJACTBEHHBIE CBS3U U
IPOTUBOPEYHS B U3yYAEMBIX TIPOIIECCAX U SIBJICHUSX;

2) 6a30BbIe UCCIEOBATEIBLCKUE JCHCTBUS:

yYMEHHE HUCIOJB30BaTh MMOCTABJICHHBIE BOMPOCHI B KAa4€CTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4€CTBE OCHOBBI JIsl POPMUPOBAHUS THIIOTE3BI TIO IPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHI,

MpUOOpETEHUE OMbITa MO TUIAHUPOBAHWIO, OPTaHU3AIMU U TIPOBEIICHUIO
YYEHUYECKUX OJKCIEPUMEHTOB: yMEHHE HaOIoJaTh 3a XOIOM IIpollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIUpoBaTh 000OIIECHUS U
BBIBOJIBI IO pPe3yJIbTaTaM MPOBEAEHHOTO OIBITa, UCCICIOBAHMS, COCTABIIATh OTUET
O MPOJIeTIaHHOM paboTe;

3) pabora ¢ undopmarueii:

yMEHHE BBIOMpATh, AHAJTU3UPOBATH W HMHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUIOB M (POPM MPECTABICHHUS, TIOTYyUYaeMyI0 U3 Pa3HBIX NCTOYHHKOB
(Hay4HO-TIOMyJIApHAsT ~JUTepaTypa XHUMHYECKOTO COJACPIKAHMs, CIPaBOYHBIC
nocobusi, pecypcel MHTepHETa), KPUTHUECKHA OICHHWBATh NPOTHBOPEUYHBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIHio;

yMEHHE MPUMEHSATh Pa3InYHble METOJAbI U 3aIpPOChl IPU MOUCKE U OTOOpE



uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJWMBIX IS BBITOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7a4 ONPEACIEHHOTO THIIA, TPUOOPETEHUE OMNBITA B
00JlacTH  MCTIOJIb30BaHUSI  WH(OPMAITMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUIA,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIIbHYIO (POpMY MpeCTaBIeHUs UH(HOPMAIUKU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu popmamu rpaduku 1 X KOMOUHAIUSMU;

yMEHHE HCMOJb30BaTh M AaHAIM3HPOBaTH B Ipolecce ydeOHOW u
WCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIUIO O BIUSHUUA MPOMBIIUICHHOCTH,
CEJIbCKOIO XO3SMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXaloled NpUpOAHON
Cpenpbl;

155.55.V  oOyuaromerocs  OyayT  copMHpOBaHBI  CIEAYIOIIUE
YHUBEPCAITbHBIC KOMMYHUKATUBHBIC JICHCTBHSI:

YMEHHE 33/1aBaTh BONPOCHI (B XOJI€ [rManora u (Mim) AUCKYCCHM) TIO CYIIIECTBY
oOcykmaeMol  Tembl, (OPMYJIUPOBATH CBOU NPEIJIOKEHHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEVIOKEHHOM 3a1a4u;

MpUOOPETEHHUE OMbITA IPE3ECHTALMN PE3YJIHTATOB BBHINOTHEHUS! XUMHUYECKOTO
JKCIIEpUMEHTa (J1aOOpaTOPHOIO OMbITa, JA0OPATOPHON PadOThI MO MCCIIEAOBAHUIO
CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMHU IMO3HABATEIbHON U
UCCJIEIOBATENILCKONW JIEATENIbHOCTH TPH PEIICHWHM BO3HUKAIOIMIMX MpoOJeM Ha
OCHOBE y4&Ta OOIIMX MHTEPECOB U COTJIACOBAHMS IMO3UIMK (00CYXIeHUs, 0OOMEH
MHEHUSMH, «MO3TOBBI€ IITYpPMbI», KOOpPAMHAIMS COBMECTHBIX JEHCTBHUIA,
OTIpeJIeIICHUE KPUTEPUEB 110 OIICHKE KaueCTBa BBHIIIOJTHEHHONW PaObOThI U IpyTHE);

155.5.6. Y  oOywarommerocs  OynyT  chOpPMHpPOBAHBI  CIEIYIONTUE
YHUBEPCAIbHBIC PETYJISITUBHBIE ICHUCTBUS:

YMEHHE CaMOCTOSITENIbHO OMpPEAeATh LU JeATeIbHOCTH, MJIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATEIIbHOCTh, BRIOMpaTh HanoOosiee 3(PheKTUBHBIC CIIOCOOBI pelieHUs] Y4eOHbIX U
MO3HABATENbHBIX 3a7]a4, CaMOCTOSITEJIPHO COCTAaBJSTh WM KOPPEKTHPOBATH

IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IPU BBINOJHEHWM 3aJaHUM C Y4ETOM



MOJTYYCHUSI HOBBIX 3HAHWU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIHSIX,
OIIEHUBAaTh COOTBETCTBHE MOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM 11€JIH;

YMEHHE UCIOIb30BaTh W AHAIM3UPOBATH KOHTEKCTHI, MpeJjIaracMbie B
YCJIOBUU 3a1aHUM.

155.5.7. IlpeameTHbIe pe3yJbTaThl OCBOCHHS IMPOrPaMMbI IO XUMHUU Ha
YPOBHE OCHOBHOI'O OOIIIEr0 00pa30BaHMs.

B cocraBe mpeaMETHBIX PE3yNBTATOB IO OCBOCHUIO 00S3aTEIHLHOTO
COJIEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW deaepanbHONM pabouell MmporpamMmon,
BBIJICJISIFOT: OCBOCHHBIC OOYYaIOIIUMHKCS HAy4YHBIE 3HAHUS, YMEHUS M CIOCOOBI
NeucTBuM, crnenuduueckue IS TpeaMeTHOM oOjacth  «XUMHS», BHUIBI
JEATEIBHOCTH MO  TMOJYYEHUI0 HOBOIO  3HAaHWs, €ro  HWHTEpIPETalNH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

155.5.7.1. K xoniy oOyuenus B 8§ Kkjacce y oOywaromerocs Oymy
c(hOpMHPOBAHBI CJICTYIONTUE TPEIMETHBIE PE3YyJIbTAThI 0 XUMUH:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IOHSITUWA: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, TPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH (OTHOPOIHAS
Y HEOJHOPO/IHAs ), BAJICHTHOCTb, OTHOCUTENIbHASI aTOMHAsl U MOJIEKYJIsipHasi Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0JiSI XUMHYECKOTO
DJIEMEHTa B COCIMHECHHUM, MOJISIPHBIA 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPULIATEIBHOCTh,  CTENEHb  OKUCJIEHUS, XUMHUYECKass  peaxuus,
KJaccu(ukanus peakiuil: peakiuy COeAUHEHMsS, PEaKIUU pa3lIoKEeHUs, peakluu
3aMEIlEeHUs], PEaKlMu OOMEHa, 5K30- U JHAOTEPMHUYECKHE PEaKIMH, TEIJI0BOU
s ekt peakiuu, SIpO aToMa, SIESKTPOHHBIA CJIOM aToma, aTOMHas OpOWTalb,
paguyc atoma, XMMUYECKasi CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, WOH, KAaTUOH, AaHUOH, pAacTBOpP, MaccoBasi JOJii BEIIECTBa
(IpolLieHTHAsi KOHIIEHTpAIusi) B paCTBOPE;

WUIFOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XHMHYECKHX IMOHATHUH U
MIPUMEHSThH 3TU NOHATHUSA MPU ONMCAHUM BEIIECTB U UX MPEBPALLICHU;

UCI0JIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISl COCTaBIIeHUs (OPMYJI BEILIECTB
Y YPABHEHUUN XUMUYECKUX PEAKIINM;

ONpCACIIIT BAJICHTHOCTH 4TOMOB J3JICMCHTOB B 6I/IHapHBIX COCIUHCHUX,



CTENEHb OKHCIICHUS DJIEMEHTOB B OWHAPHBIX COCAMHCHUSIX, MPUHAJJIC)KHOCTD
BEIIECTB K OINpeAeNEHHOMY KJaccy COeIUHEHH 1o ¢opMyiiaM, BUJ XUMUYECKON
CBSI3U (KOBAJIEHTHAS U UOHHAS) B HEOPTAaHUUECKUX COCIMHEHUSAX;

packpbiBaTh  cMmbIci  Ilepuomuueckoro  3akoHa  J[.M. Menneneena:
JEMOHCTPUPOBATH TOHUMAHUE IEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
3JIEMEHTOB OT MX NOJIOkeHUs B llepmonnueckoi cucreme, 3aKOHOB COXPaHEHHUS
Macchl BEIIECTB, IIOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHA
ABorajzipo, ONMUCHIBATh M XapakTepu3oBaTh TabmuuyHyro (Gopmy I[lepmoamueckoit
CHUCTEMbl XMMHYECKUX OJJIEMEHTOB: pa3linuaTh MOHSITUSl «TJIaBHAas MOATpYIIa
(A-rpynma)» u «mnobounas noarpynna (b-rpymnma)», Manasie U OOJbIITHE TIEPUOJIBI,
COOTHOCHUTH 0003HaYEHUS1, KOTOPbIEe UMetoTcA B Tabuie «Ilepuonnyueckas cucrema
xuMHaueckux snemMeHToB J[.M. MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHKAMHU
CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] siipa, oOlee 4ucio
AJIIEKTPOHOB U PacHpeAeICHUE UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUITMPOBATh XMUMHYECKUE DJEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMUYECKUE PeaKlMu (110 YUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO
Ter1oBoMy Y PexTy);

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBA BEILECTB
pa3IMYHBIX KJIACCOB, TMOATBEPXKAAas ONUCAHUE NPUMEPAMU  MOJIEKYJISIPHBIX
YPaBHEHUU COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOIO
COCTaBa, BO3MOXHOCTH NIPOTEKAaHHUS XHUMHYECKHMX MPEBPAIICHUN B pPa3IUYHBIX
YCIOBUSIX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa MO (opMyJie COSAUHEHHSI, MACCOBYIO
JIOJIF0 BEILIECTBA B PAcCTBOpPE, IMPOBOJAUTH PACUETHI M0 YPABHEHHIO XWMHYECKOU
peakuuu;

IIPUMEHSTh OCHOBHBIE OINEpPAllMU MBICIUTEIBHON JIEATENBHOCTH — AHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEMAaTHU3alliI0, KIaCCU(UKAIIUIO, BBISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBA3EH — JIJI1 U3YUEHHS CBOMCTB BEIIECTB U XUMUYECKUX

peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTO/Ibl ITO3HAHUSA — Ha6JHOI[eHI/Ie, HU3MCPCHUC,



MOJEIUPOBAHUE, IKCIIEPUMEHT (peaibHbIN U MBICIICHHBIN);

CJIEIOBATh MpaBWJIaM TOJB30BaHUS XUMUYECKON MOCY0N U 1abOpaTOpHBIM
0o0opy0BaHUEM, a TaK)Ke MpaBUiiaM OOpalleHusl ¢ BeIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMUA 110 BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIMBITOB 10
MOJYYCHUI0O W COOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa WM KHCIOPOAaA),
MIPUTOTOBJICHUIO PACTBOPOB C OIPEAECIEHHOM MAaCCOBOW [I0JIEM PacTBOPEHHOTO
BEIIECTBAa, IUIAHUPOBATb M MPOBOAUTH XHMHYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB ILIEIOYEH U KUCIOT C TOMOIIbIO HHIUKATOPOB (JIAKMYC,
deHondTanen, METHIOPAaHK U JPYTHE).

155.5.7.2. K xoHimy oOyuenuss B 9 xkjacce y oOyuarwmierocs Oyay
c(hopMHUPOBAHBI CIEIYIONINE TPEAMETHBIE PE3YJIHTATHI IO XUMUHU:

PACKpBIBAaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATHI: XUMUUECKHI 2JIEMEHT,
aToM, MOJIEKyJa, WUOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO,
BaJCHTHOCTb, 3JEKTPOOTPUIATEIILHOCTb, CTENEHb OKHUCIIEHUS, XHUMHUYECKas
peaxius, XuMU4YecKas CBs3b, TEIUIOBOM 3PPEKT peaKI1u, MOJIb, MOJISIPHBINA 00BEM,
pacTBOp, DJIEKTPOJIMUTHI, HEDIEKTPOJIUTHI, JICKTPOJUTUYECKAS JAUCCOLUALINS,
peakiy KMOHHOTO 0OMEHa, KaTajau3aTop, XMMUYECKOe paBHOBecHEe, 0OpaTUMBbIE U
HEoOpaTUMbIe peaxuuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC peaxiuu,
OKHUCJIUTEb, BOCCTAHOBUTEIb, OKUCICHHME W BOCCTAHOBJICHHE, aJJIOTPOIIHUS,
aMm(pOTepHOCTh, XMMHUYECKas CBA3b (KOBAJCHTHAs, HOHHAs, METaJUIMYecKas),
KpUCTaJUIMUECKasi pemérka, KOppo3usi METaIOB, CIJIaBbl, CKOPOCTh XUMHUYECKOU
peakiuu, npeaenbHo gomycrumas konnentpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh  B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX TMOHATHH H
MPUMEHSATHITH TOHITHS TIPU OMTMCAHUHU BEIECTB U WX MPEBPAICHUN;

HCIIOJIb30BAaTh XUMUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJICHUs (POPMYJI BEILIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINM;

ONpeNeNsaTh BAJIGHTHOCTh U CTENIEHb OKUCICHUS XMMUYECKHX SJIEMEHTOB B
COEJIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONMPEaeIEHHOMY
KJIACCy COeMHEHUH 1o (hopMyJiaM, BUJ XUMHUECKOU CBSI3U (KOBaJeHTHAas, HOHHAs,
MeTaJJTN4ecKas) B HEOPraHMYEeCKUX COCAMHEHUAX, 3apsj] HMOHAa MO XUMUYECKOU

dbopmyIie, XapakTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCAMHEHUH, TUTT



KPUCTAJUTMYECKON PEMIETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbica Ilepuonnueckoro 3akona [[.U. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TIOHMMAHHE: OIMUCHIBATh M XapaKTePU30BATh TAOIHUHYIO
dbopmy Ileproguyeckoil cuCTeMbl XMMUYECKHX 3JIEMEHTOB: Pa3iNyaTh MOHSITHUS
«raaBHas noArpynmna (A-rpymnmna)» u «rnodounas noarpynna (b-rpynmna)y, mansie u
OOJbIIME  TEPUOJbI, COOTHOCUTH O0O3HAYEHHUS, KOTOpbIE HMEITCA B
MEePUOINYECKON TaOIHUIE, C YMCIOBBIMH XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsn sjpa, oOIee YHuCiIo SJICKTPOHOB U
pacnpeneneHre uX Mo AJIEKTPOHHBIM CJIOSIM), OOBSICHATH 001Ie 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCIMHEHHH B Mpejenax MajlblX IEPUOJ0B U
TJIABHBIX MOJATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DJIEMEHThI, HEOpraHWYEeCKHUE BEIIECTBA,
XUMUYECKHE PEaKIHH (110 YUCITYy U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TI0
TerioBoMy d(dQexTy, Mo H3MEHEHUIO CTEMEeHEH OKHUCICHHS XHMHYECKUX
AJIEMEHTOB);

XapakTepru3oBaTh (OMHUCHIBATh) OOIIME M CHEHU(PUYIECKUE XUMHYECKHE
CBOMCTBa MPOCTBHIX M CJOXHBIX BEIIECTB, MOJATBEPKAAsl ONUCAHHE MPUMEpPaAMU
MOJICKYJIIPHBIX Y HOHHBIX YPABHCHHUI COOTBETCTBYIONTUX XUMUUYECKUX PEAKITUN;

COCTaBJISITh YPABHEHUS YJICKTPOJIMTUYECKON JUCCOIMAIINK KUCIIOT, IIEI0YCH
W COJICH, TIOJIHBIE M COKpAII¢HHbIC YPAaBHEHUS pEaKIuid HOHHOTO OOMEHa,
yYpaBHEHUSl PEaKIMi, MOITBEPKAAONINX CYIIECTBOBAHUE T€HETUYECKOM CBS3U
MEXIy BEIIeCTBAMH PA3JINYHBIX KJIACCOB;

pPacKpbIBaTh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;

MIPOTHO3UPOBATh CBOMCTBAa BENIECTB B 3aBUCHMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKHUX TTPEBPAICHUNA B PA3IMYHBIX YCIOBUSX;

BBIYKCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JOJI0 XUMHYECKOTO 3JIeMEHTa Mo (opmylie COeIUHEHHs, MaCCOBYIO
JIOJII0 BEIllECTBA B PAcTBOpPE, MPOBOJIUTH PACUETHI MO YPABHEHHIO XWMHUYECKOU
peakiuu;

co0roAaTh MpaBuja MOJb30BaHUS XMMHUYECKON MOCYJOU U JTaOOpaTOPHBIM



obopymoBaHMEM, a TaKXKe MpaBuUjia OOpaIeHUs C BEHNIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSAMU TIO BBINIOJHEHUIO J1a0OpaTOPHBIX XHMHYECKHX OIBITOB  IIO
MOJIyYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AaMMHaKa U YIJIEKHCIIOTO rasa);

HIPOBOJUTH PEaKIUH, MOATBEP)KIAIOIINE KaYeCTBEHHBI COCTAaB Pa3IMYHbIX
BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPUAOPOMUI-, HOAMI-, KapOoHAT-,
docdar-, cunukar-, cynbpar-, TUIAPOKCUA-UOHBI, KATHOHbBI AMMOHHMS W HOHBI
U3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX PAaCTBOPaX HEOPTaHUYECKUX
BEIIIECTB;

MPUMEHSTh OCHOBHBIC OTIEPAIMH MBICIUTEIBHOHN NIEATEIFHOCTH — aHAIIU3 U
CHHTE3, CpaBHEHHE, o0o01ieHue, CHCTEMaTH3alIHIO, BBISIBJICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — JIJIs1 U3YUYEHHUSI CBOMCTB BEIIECTB U XUMHUYECKUX
peaKxIuii, eCTeCTBEHHO-HAYyYHbIE METOJAbI MO3HAaHUS — HAONIOJIEHHE, W3MEpEeHHUE,

MOJICJIMPOBAHUE, SKCIEPUMEHT (PEabHbIA U MBICIICHHBIN).
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