155. ®enepanbHas padouyas nporpaMma 1o yueOHoMy npeamery
«Xumus» (0a30Bblil YPOBEHbD).

155.1. ®enepanbHas pabodasi mporpamma 1o yueoOHOMY IpeaMeTy «XUMHUs)
(6a30BBIN ypOBeHB) (MpeaMeTHas o01acTh «ECTeCTBEHHO-HAy4YHBIE MPEAMETHD)
(mamee COOTBETCTBEHHO — TporpaMma IO XUMHH, XHMHS) BKIIOYAET
MOSICHUTENBHYIO 3alUCKY, COJEp)KaHHe OOY4YEHUSs, IUIAHUPYEMbIe pPe3yJIbTaThl
OCBOCHHMSI IIPOTPAMMBI TI0O XUMUM.

155.2. IlosicHuTENBHAS 3aIIUCKA.

155.2.1. TlporpaMmma o XMMHUU Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeabLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eepabHON pabouel MporpaMMbl BOCITUTAHUS
U ¢ yd4€TOM KOHIICTIIMHM TIPETOJaBaHus ydeOHOTO TMpeaMeTa «XuUMHS» B
oOpazoBaTenbHbIX opranuzanusax Poccuiickoit deaepanuu.

155.2.2. Tlporpamma 10 XHMHHM pa3paboTaHa C IIEJbI0  OKa3aHUsA
METOJMYECKON TMTOMOIIY YYUTENIO B CO3/IaHUU paboyeil mporpaMMel 1o y4eOHOMY
peIMeETYy.

[IporpamMma mo xumum Ja€T MPEACTaBICHHE O ILENsAX, OoOIIell cTpaTteruu
oOydeHusl, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa, — yCTaHaBIMBAeT  00s3aTENbHOE  TPEIMETHOE coJiep>KaHue,
MpeaycMaTpuBaeT paclpesiesieHHe €ro M0 KilaccaM M CTPYKTYPUPOBAHHUE TI10
paszzeraM M TeMaM MPOrpaMMbl 1O XUMHH, OMPEEISeT KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU COJIepKaHUs, PEKOMEHIYEMYIO
MOCJICIOBATEIPHOCTh  M3YYEHUS XHMHH C y4ETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuXxcsi, OMNpPEAeNSseT BO3MOXXHOCTU TMpeaMera st
peanu3anuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHOU
porpamMMbl HA YPOBHE OCHOBHOTO OOITIETO 00pa3oBaHMs, a Takke TPeOOBaHMIA K
pe3ynbTatam oOy4eHHUs XUMUW Ha YPOBHE IeJIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENFHOW JEATETbHOCTH OOYYaroIIerocs MO OCBOCHHIO

y4eOHOTO CO/IepKaHMUS.



155.2.3. 3nanne  XUMHHU ~ CIY>KUT  OCHOBOM  Juii  (OPMHUPOBAHUS
MHUPOBO33pEHUsI 00YUaIOUIerocs, €ro MPeACTaBICHUH O MaTepUAIbHOM €IMHCTBE
MHUpPa, BAXHYIO pOJb HUrPalOT (HOpMHUPYEMbIE XUMHUEH TMpEACTaBICHUS O
B3aMMOIPEBPAIIEHUAX SHEPTUM U 00 HBOJIIOIUHU BEHIECTB B MPHUPOJE, O MYyTIX
pernieHus riao0aabHbIX TPOOJIEM YCTOMUUBOTO PaA3BUTHSI YEIOBEUECTBA — CHIPHEBOM,
HPHEPreTUYECKOM, THUIEBOM U  DKOJIOTMYECKOM  Oe30MacHOCTH, MpobdiieM
3JIpaBOOXpaHEHUSI.

155.2.4. 3yuyeHune XuMuu:

CIOCOOCTBYET  pealiM3allid  BO3MOXKHOCTEH ISl  CaMOpa3BUTUA |
dbopMHUpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHHME MBIILIEHUS M TBOPUYECKUX CIHOCOOHOCTEM
oOyyaroluxcs, HaBBIKOB HX CaMOCTOSTENIbHOM Yy4eOHON  JeATenbHOCTH,
OKCMIEPUMEHTAIBHBIX W HCCIEAOBATEIbCKUX YMEHUW, HEOOXOIWMBIX Kak B
MIOBCETHEBHOM JKMU3HU, TaK U B POGECCHOHATBHON ACSITENFHOCTH;

3HAKOMUT CO CHENU(PUKONH HAYYHOTO MBIIIJICHHS, 3aKIaJbIBA€T OCHOBBI
LEJIOCTHOIO B3IJIs[a Ha €AUHCTBO MPUPO/IBI M YETIOBEKA, SIBJISAETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUN €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaroIINXCs;

CIOCOOCTBYET dbopMUpPOBaHUIO IIEHHOCTHOT'O OTHOILICHUS K
€CTECTBCHHO-HAYYHBIM 3HAHUSIM, K MPHUPOJE, K YeJIOBEKY, BHOCUT CBOW BKJIAJ B
HKOJIOTHYECKOE 00pa3zoBaHuEe 00yHYarOIUXCSl.

JlanHbie HampaBiieHUs B OOyYE€HUU XMMHUHU OOECTEUMBAIOTCS CHEIU(DUKOM
colepkaHusi  yuyeOHOro mpeaMeTa, KOTOpBbIA  ABISETCA  MEeAaroruyecku
a/laliTUPOBAHHBIM OTpa)keHHUEM 0a30BOW HayKH XMMHH Ha OIpeeEHHOM JTarne eé
pa3BUTHS.

155.2.5. Kypc XxuMum Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHHUs
OpPUEHTHPOBAH Ha OCBOCHHE O0YUYAIOIMMUCS CUCTEMBI IEPBOHAYABHBIX MMOHSATHI
XUMHUHU, OCHOB HEOPTraHWYECKOW XWMHUU M HEKOTOPHIX OTACIbHBIX 3HAYUMBIX
MOHATUN OPTAaHUYECKON XUMHUH.

155.2.6. CtpykTypa coaepkanusi mporpaMMbl TI0 XUMHUH CPOPMHUPOBAHA HA
OCHOBE CHUCTEMHOTO mojaxona kK e€ m3yudeHuto. CopepkaHHWe CKIIAIbIBACTCA U3

CUCTEMBbI MOHATUM O XMMMUYECKOM JJIEMEHTE U BEHIICCTBC N CHCTCMBI MOHSATHUH O



XuMH4eckoi peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 PUHITUITY
MOCJIEOBATEIBHOIO Pa3BUTHUS 3HAHUII HA OCHOBE TEOPETHUECKHUX MPEICTaBICHUI
Pa3HOI0 YpOBHS:

ATOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

Ilepnonnueckoro 3akona J[.M1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XHMMH;

YYEHHsI O CTPOCHHUH aTOMa U XUMHUYECKON CBSI3U;

MpeICTaBICHU 00 3TEKTPOIUTHYECKOMN TUCCOLIMAIINY BEIIECTB B paCTBOpaXx.

Teopernyueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH
MOJTyYEHHBIX U OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO
YPOBHS K IpyTrOMY, BBIIIOJIHAA (PYHKIIMU OOBSCHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOKHOCTEH MTPAKTUYECKOIO IPUMEHEHHUS U MOJTYyYEHUs U3y4aeMbIX
BEILECTB.

OcBoeHue mnporpaMMbl MO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNUS] O XUMHYECKOM COCTABIIAIONIEN HAYYHOU KAPTUHBI MHUPA B JIOTUKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOIICHHUS K HAYYHOMY 3HAHUIO U METOAaM
IIO3HAaHUsA B Hayke. M3yyeHue XUMUU MPOMCXOAMUT C IPHUBJIICUYEHUEM 3HAHUU U3
paHee M3Y4YEHHbBIX y4eOHBIX NpeaMeToB: «Okpyxawomuid mMupy», «buonorus. 5—7
KJIacchD U «Pu3HKa. 7 KiIacey.

155.2.7. Tlpu u3y4eHUn XUMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHWN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJI0BEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a7ayda
y4e0HOro mpeaMera COCTOUT B (POPMHUPOBAHUM CHUCTEMBl XUMUYECKUX 3HAHUM —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIO0KEHUM, JOCTYITHBIX
000011IeHUI A MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B NPUOOLIEHUU K
HAay4YHbIM METOJAaM MO3HAHUS MPU U3YYEHHH BEIIECTB U XMMHUYECKUX pEaKIUil, B
(GbopMHpPOBaHUHU U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHON U yueOHO-UCCIIEI0BATENbCKOM AESITEbHOCTH, OCBOCHUHU MPaBHII
0e301macHOro oOpaIeHus ¢ BEIIeCTBAMH B TTIOBCETHCBHOM KU3HH.

155.2.8. [Ipu u3yueHnr XUMHUHM HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
Ba)KHOE 3HAYEHUE MPUOOPENI TaKHUe LI, KaK:

dbopMupoBaHHE UWHTEJUICKTYaJdbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K



caMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPUHSATUIO PEIICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM JKU3HU;

HAIpaBIIEHHOCTh ~ OOyuYeHHsT  HAa  CHUCTEeMAaTHYeCKoe  MPHOOIIEeHHE
oOy4Jaronmxcss K CamMOCTOSATEIbHOM MO3HABATENLHON JEATEIbHOCTH, HAyYHbIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

obecrieueHre yCIOBUN, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YYaIOIUMUCS
OMNbITa PAa3HOOOPA3HON NEATEIBHOCTH, IMO3HAHWS M CaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

dopmupoBanre o0med (YHKIMOHATBLHOM W €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OICHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpPa, MCIOJIb3ysl 3HAHWUSA U OIbIT, MOJYYEHHbIC MPU HU3YyUYCHUH
XUMUH, IPUMEHSATH UX MPU PEIICHUU TPOOJIEM B TOBCETHEBHOM KU3HU U TPYI0BOM
NEeSATEIbHOCTH;

dbopmupoBaHre y 00y4aroMMXCcsd TYMaHUCTUYECKUX OTHOIICHHUM, TOHUMaHUS
[EHHOCTH XUMHUYECKUX 3HAHUU NI BHIPAOOTKH KOJIOTMUECKH 1EJIeCO00pa3HOTO
MOBEJICHUSI B OBITY W TPYAOBOM JACSATEIBHOCTH B IEISAX COXPAHEHUS CBOETO
3I0POBBS U OKPYXKAIOIIEN IPUPOJHON CPENBL;

pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOGHMS OOILEYEIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuiisi U HANPABIEHHOCTH JaIbHEHIIIETO
oOyJeHus.

155.2.9. OGmiee 4ncno 4acoB, peKOMEHJAOBAHHBIX NJISI MU3YYCHUS XUMUH, —
136 gacoB: B 8 kiacce — 68 4yacoB (2 4yaca B HezieNt0), B 9 kitacce — 68 yacos (2 yaca
B HEJIEIIIO).

155.3. Conepxanue oOydenus B 8 Kiacce.

155.3.1. [lepBoHa"aIbHBIE XUMHYECKUE TIOHSTHS.

[Ipenmer xumun. Ponb XUMHUM B KU3HU YEI0BEKa. XUMHS B CUCTEME HAyK.
Tena wm BemiecTtBa. du3nyecKue CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSTHUE

BCUICCTB. [TonsaTue o METOJax IIO3HAHUA B XHUMHH. Yucteie BC€IICCTBA U CMCCH.



CriocoObI pa3aeieHust CMECei.

ATOMBI W MOJEKYNbl. XUMHUYECKHE dIeMEHThl. CHMBOJIBI XHMHYECKUX
aneMeHTOB. [IpocTbie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢opmysna. BareHTHOCTh aTOMOB XUMHUYECKHUX HJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemlecTB. (OTHOcCHUTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0Js XUMHUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KomunuectBo BemecTtsa. Monb. MonsipHas Macca. B3auMocBsA3b KOJIWYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérsl mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

duznyueckre U XUMUYECKUE SABJICHUs. XUMUYECKas Peakius U e€ Mpu3HaKu.
3aKOH COXpaHEHHs] MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, pa3JI0KEeHUS, 3aMEIIeHUsI, OOMEHa).

XAMUYECKHM DKCIIEPUMEHT: 3HAKOMCTBO C XHMHMYECKOM IOCYJZIOH,
npaBuiamMu padOThl B JIAOOPATOPUM M MpUEMaMU OOpallleHHs] ¢ JaOOpPaTOPHBIM
o0Opy/lOBaHUEM, M3y4ye€HUE U ONHCaHue (U3MUECKUX CBOICTB 0Opa3LoB
HEOPTraHWYECKUX BEIIECTB, HAaOIIOJeHUE PU3NUecKuX (TUIaBJIEHUE BOCKA, TasHUE
Jb/1a, PACTUPAHHE caxapa B CTYIKE, KUTIEHUE ¥ KOHJCHCAIHS BOJbI) 1 XUMHUYECKHIX
(ropeHue cBeuyM, MpPOKaJMBaHUE MEIHON MPOBOJOKH, B3aUMOJEHCTBHE MeJa C
KHUCTIOTOM) sBJIGHWH, HAOMIOACHHE W ONHCAHHWE MPHU3HAKOB TMPOTEKAHUS
XUMHUUYECKUX peakiui (pas3ioKEeHHE caxapa, B3auMOJICHCTBUE CEPHOU KHCIOTHI C
xJjopuaoM Oapus, pasznoxenue rugapokcuaa wmeau (lI) mpu  HarpeBanuw,
B3aMMOJICHCTBUE Jkele3a ¢ pactBopoM comm meaum (1), m3ydenwe cmoco0GoB
paszeneHus cMmecel (C MOMOINbI0 MAarHuTta, (QUIBTPOBAHUE, BbIIAPUBAHUE,
TUCTWUISIIMS, XpoMarorpadus), MPOBEACHHE OYHMCTKH TIOBAPEHHOW COJH,
HaOJIOICHUE U ONMUCAHUE PE3YJbTATOB MPOBEJEHHUS OIbITa, WLTIOCTPUPYIOIIETO
3aKOH COXPAHEHHUS MACChl, CO3aHUE MOJIEeJIe MOJIEeKYJ (IIapOCTEP>KHEBBIX).

155.3.2. Baxkneiinve nmpeacTaBUTEIM HEOPTaHUYECKUX BEIIECTB.

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucimopoa — 37€MEHT U IIPOCTOE
BemecTBo. HaxoxaeHwe kuciaopoga B Tpupoje, (u3uueckue W XUMHUYECKHE

cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsl



MOJYYEHHs] KHUCIOpOJa B Jadopatopud H MOpoMbIIIeHHOCTU. Kpyrosopot
Kuciopoaa B mpupoae. O30H — ajutoTporHas MoAUGUKAIIS KUCTIOPOa.

TemnoBoii 3¢(deKkT XUMHUUECKON peakinu, TePMOXUMUYECKUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — »snemeHT W mpocroe BemecTBo. HaxoxkzaeHue Bogoponaa B
npupoze, Gu3nIecKre U XUMUIECKHE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI MOTYYCHUS.
Kucnots! u conu.

MonsipHbiil 00BEM ra3oB. PacyéTel N0 XUMUUYECKUM YPaBHEHUSIM.

@dusnueckne CcBoWcCTBA BOAbl. Boma kak pactBopurens. PacTBOpEL
HacpllieHHbIE M HEHACHIIIECHHBIE PAacTBOpPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 10711 BellIeCTBA B pacTBOpE. XUMHUUYECKUE CBOKCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B KU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranndeckux coenuHenuii. Okcuanl. Knaccudukarus
OKCHJIOB:  cosieoOpa3yromniye  (OCHOBHBIC, KHCJIOTHbIE, aM(OTepHBIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanusa. Krnaccudukaruss OCHOBaHUM: IIENOYM M HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [losmyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanust kuciaor. Homenknarypa kucinor. @usznyeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHocTM MetaimioB H.H. bekerosa.
[lonyueHne KHUCIOT.

Comu. HomeHknaTypa conen.

du3nUeCcKrue U XUMUYECKHEe CBOMCTBA cosiel. [lomyuenue couneil.

I'eneTnueckas CBsI3p MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

XUMHAYECKUN DKCIIEPUMEHT: KAUYECTBEHHOE ONPEAECIECHUE COICpPKAHUS
KHCIIOPOJIa B BO3AyXe, MOJIyYeHHE, COOMpaHue, paclio3HaBaHUE ¥ U3YYCHUE CBONCTB
KHCIIOpOJia, HaOJIO/IEHUE B3aMMOJEIHCTBUSL BEIIECTB C KUCIOPOJAOM M YCIOBHS

BO3HUKHOBEHHUS M MPEKpalleHus] TopeHust (Mokapa), 03HaKOMJIEHHE ¢ o0pasiamMu



OKCUJIOB W ONHUCAaHWE HX CBOMCTB, MOJYy4Y€HHE, COOMpaHUE, paclo3HABaHUE U
M3y4Y€HHE CBOMCTB BOJIOpOJia (FOpeHHUE), B3aUMOJEHCTBUE BOJOPOJA C OKCHUIIOM
menu (1) (BO3MOXKHO UCIIOIB30BaHUE BUACOMATEPHUANIOB), HAOMIOAeHE 00pa3IOB
BEIIECTB KOJUYECTBOM | MOJb, HCCIEJOBAaHUE OCOOEHHOCTEW pacTBOpPEHUS
BEIIECTB C pA3JIUMYHOM pacCTBOPUMOCTBIO, IPUTOTOBIICHHE pPAaCTBOPOB C
OIIPEIICIIEHHON MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3AUMOICHCTBUE BObI
c MerauiamMud  (HaTpUeM W KaublueM)  (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEpPUAIIOB),  HUCCIEJOBaHHE  OO0pa3lloB  HEOPraHUYECKUX  BEIIECTB
pPa3TUYHBIX KJIACCOB, HAOIIOJCHUE N3MEHEHUST OKPACKH MHANKATOPOB B pacTBOpax
KHUCIIOT W 1Iesiodeil, u3ydyenue B3aumojenctBus okcuaa meau (Il) ¢ pactBopom
CEpPHOM KHUCJIOTHI, KUCJIOT C METa/UIaMH, PEaKIUi HEeUTpaln3alud, MOJyYEHUE
HEpPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OJHOTO METajula JIPYTHMM M3 pacTBopa
COJIM, pEIICHUE OJKCIEPUMEHTAJbHBIX 33Jad Mo TeMme «BaxHeimme Kiaccel
HEOPraHUYECKUX COCIUHEHUIN.

155.3.3. Ilepuonnueckuii 3akoH u [lepmomudeckas cucTeMa XUMHUYECKUX
sanemeHToB  J[.W. MenneneeBa. CrtpoeHue aroMoB. XHMHUYECKas  CBS3b.
OKUCINTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

[lepBbie TOMBITKH KiIacCU(UKAIUU XUMUUYECKUX 3JieMeHTOB. IloHsitue o
IPYIINax CXOJHBIX DJIEMEHTOB (ILEOYHBIE U IIEJIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3yoT aMm(pOTEPHBIE OKCHIBI
U TUAPOKCUJIBI.

ITepuonnueckuit 3akoH. llepuoauueckass cucrema XUMHUYECKUX DJIEMEHTOB
J.U. Menneneea.  KopoTkonepwognas uU  JIuHHOMEpUoAHass  (HOpMBI
[Teproanueckoit cucteMbl xumuueckux 3nemeHToB .M. Menaeneea. [lepuoas u
rpytnbl. OU3NYECKUM CMBICI MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIIHI
DIIEMEHTA.

Crpoenue atoMoB. CoctaB aTOMHBIX sjiep. M3oTomnbl. DnekTponbl. CTpoeHue
AEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl .M. MenaeneeBa. XapakTepuUCTUKa XUMHAUYECKOIO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckoii cucreme .M. Menneneena.

3aKOHOMepHOCTI/I HN3MCHCHUA paanyCa aToOMOB XHMHUYCCKUX OJJICMCHTOB,



METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYyIIIaM U MEpUOoJiaM. 3HaYEHUE
[Tepuonnueckoro 3akoHa U Ileproauyeckoil CUCTEMbI XUMUYECKUX JJIEMEHTOB JIJIS
pa3BuTHs HayKu U npakTtuku. J[.1. MeHneneeB — yu€HbIN U rpaxJaHNH.

Xumuueckasi cBs3b. KoBaneHTHas (MmojsipHass W HEMNOJspHAsi) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHus.  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHU. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XHUMHUYECKUN 3KCHEPUMEHT: HM3Yy4YEHHE OOpa3lOB BEIIECTB METAJIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE THUIPOKCHIA LMHKA C pacTBOPaMHM KHUCJIOT U
HIEI0YEH, MIPOBEJCHUE OTIBITOB, WJUTFOCTPUPYIOLIUX MIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKUUiA (TOpeHue, peakluu pasioKeHus,
COCTMHEHUA).

155.3.4. MexnpeaMeTHbIe CBS3H.

Peanm3zannss MeXNpeaMETHBIX CBS3€M NPU M3YYEHHM XMMHUM B 8 Kjacce
OCYULIECTBJISIETCS. 4YEpe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX
MOHATUM, TaK U MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYyYHbIE TIOHITHS: HAYYHbIN (akT, THUIIOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

dusznka: Marepusi, aToOM, D3JICKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH]I,
W30TOIBI, PaJMOAKTUBHOCTb, MOJIEKYJA, SJEKTPUUYECKUNA 3apsijl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3NUeCKHe BEIMYMHBI, €IUHULIBI
MU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE31bI, COoNHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MuHEpaNIbl, TOPHBIE TMOPOJbI,
II0JIE3HBIE UCKOIIAEMbIE, TOIUINBO, BOAHBIE PECYPCHI.

155.4. Conepxanue oOydenus B 9 kiacce.

155.4.1. BemiecTBO 1 XUMHYECKasi peaKIusl.

ITepuonnyeckuit 3akoH. llepuoauueckas cucremMa XMMHUYECKUX DJIIEMEHTOB

.. MengeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB



XAMHUYECKUX JIEMEHTOB MEPBBIX TPEX NMEPUOIOB, KAIHS, KAIBIUA U UX COCTUHECHHUIN
B COOTBETCTBUU C IIOJIOKEHHEM »JJEMEHTOB B llepmomumueckon cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUIbl XMUMHUYECKOW CBSI3H. THIBI KPUCTATIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKU U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus m HOMEHKIIATypa HEOPTAHHYECKUX BEIIECTB. XUMHUUYCCKHEC
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEMHEHUN, TEHETUYECKAs CBS3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanus XuMru4ecKux peakiuii o pa3InyHbIM IpU3HaKaM (TI0 YUCITy
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIUIOBOMY 3(deKTy, 1o
U3MEHEHUIO CTETNICHEH OKMUCIEHUS XMMHUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTalnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECCKUE
YpaBHEHHS.

[lonsitue o ckopoctu xumuuecko peakuuu. [loHATHe 00 00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [[oHATHEe 0 TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusx. llonarue o karaimse. [loHsTre o xumuueckom paBHoBecuu. DakTopsl,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEAKIUMU MU TOJOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM, JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHOU peakuuu. CocraBrnenue YPaBHEHUM
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIbHBIX ~ PEAaKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3NEKTPOTUTUUECKON TUCCOUUAIUN. DITEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OuCCOLMAlUM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peaxiuu nonnoro oomena. Y coBust IpOTEKaHMS peaKIil HOHHOTO 0OMEHa,
MOJHbIE W COKpAlllEHHbIE HMOHHBbIE YypaBHEHUs peakiuil. CBoWCTBa KHUCIOT,
OCHOBAHH U COJICH B CBETE MPEICTABICHUN 00 AIEKTPOTUTHICCKON TUCCOITUAIUH.
KauectBeHHbIe peakiiu Ha HOHBL. [[OHATHE O THAPOIU3E COJIEH.

XHUMUYECKUHN OKCIICPUMCHT: O3HAKOMJICHHUC C MOJACIIIMU KPUCTATINIMYCCKUX



peIéTOK HEOPraHMUECKHUX BEIIECTB — METAJUIOB M HEeMeTaIJIoB (TpaduTa u anmasa),
CIIOHBIX BEIIECTB (XJIOpUAA HATpUA), UCCIEAOBAHHE 3aBHUCHUMOCTH CKOPOCTH
XUMHUYECKON peakluu OT BO3ACUCTBUS Pa3IUYHBIX (HAaKTOPOB, HCCIEAOBAHNE
AJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpoOlEcCa JUCCOIHUAIMU KHUCIOT,
niesioyel u cosieid (BO3MOMXHO HCIIOJIb30BAHUE BHIEOMATEPHUAIIOB), MPOBEICHUE
OTBITOB, WJUTIOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUS PEaKIMii MOHHOTO OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKLUN
(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHUS), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
AKCHEPUMEHTAJIBbHBIX 33/1a4.

155.4.2. HemeTasuibl U X COSAMHEHUS.

O6mass xapakTepucTtuka rajqoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HAa MpUMeEpE XJIopa (B3auMOEICTBIE
C MeTajulaMM, HeMeTaJlaMH, Hienoyamu). Xsoposonopod. ConsHas KHUCIIOTa,
XUMHUYECKME CBOMICTBA, IOJydYeHHE, NpUMEHeHue. JlelictBue xyopa H
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBEKa. BakHenme XI0puabl U UX HAX0XKICHUE B
pUpoJe.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OcCOGEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

CrpoeHue u ¢pu3ndyeckue CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U CEpPHI.
AnnoTtponHsle MOAU(UKAILIMKM KUCIOpOAa U cepbl. XUMHUYECKUE CBOMICTBa CEpBHI.
CepoBoiopo/, cTpoeHue, (U3NYECKUe U XUMUYeckue cBoicTBa. OKCHJIBI Cephl Kak
MPEACTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KUCI0Ta, PU3NYECKHE U XUMUYECKUE
CBOMCTBa (0OIIME Kak TMpEACTaBUTENsl Kiacca KUCIOT M CHEU(PUUYECKUE).
XUMUYECKUE peaklnu, JiexKalllue B OCHOBE MPOMBIIIIEHHOTO Croco0a MoJydeHus
cepHoii KucJIOThL. [Ipumenenue. Conu cepHOI KUCIOTHI, KAYECTBEHHAs PEAKLIMs Ha
cynbdar-non. Haxoxmenue cepbl U €€ COCNMHEHWA B MpUpOJe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH cpeAbl COCIUHEHHUSIMH cepbl (KHCIIOTHBIE JOXK[IH,

3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHHUS.



OOmas xapakTepucThka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

A30T, pacnpocTpaHeHue B MpHUpoae, GU3HUEeCcKre U XUMUYECKHE CBOWCTBA.
KpyroBoport azora B npupojie. AMMHUaK, ero pu3ndeckue 1 XMMHUECKHE CBOMCTRA,
noysyueHue W npuMeHenue. Conu aMMOHMS, WX (U3UYECKUE M XUMHYECKHUE
CBOICTBa, mpuMeHeHue. KauecTBeHHasi peakivsi Ha HOHBI aMMOHHS. A30THas
KHCIIOTa, €€ ToJydeHne, (U3MYECKHEe W XUMHUYECKHE CBOMCTBa (00IMe Kak
IpeCTaBUTENS Kilacca KUCIOT U crneuuduueckue). Vcmnonp3oBaHue HUTPATOB U
coJieil aMMOHHSI B Ka4eCTBE MUHEPATBHBIX YA0OpeHU. XUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel cpeapl COCNUHEHUSIMH a30Ta (KUCJIOTHBIE IOXKIU, 3arpsi3HEHHE
BO3/yXa, I0YBBI U BOJIOEMOB).

docdop, amnorpornHbie Moaudukanuu ocdopa, puzndeckue 1 XUMUIECKUE
cBoiictBa. Oxcun ochopa (V) u dpochopnas kucinora, GUusndeckue 1 XUMHUIECKUE
CBOiicTBa, mnoiyiyueHue. Mcmonb3oBanue (ocdaroB B KayecTBE MUHEPAIbHBIX
yA0OpEHUI.

O6mas xapakrepucThka 371eMeHTOB |V A-rpynnbl. OcCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSL.

VYrnepon, amioTpomHble MOAU(DHUKAIMK, PACHpPOCTPAHEHHE B MPHPOJE,
dbuznyeckrue M XUMHUUYECKUE CBoMcTBa. AncopOmusi. KpyroBopor yriepona B
npupoze. Okcubl yriaeposa, ux (puzndeckre 1 XMMUYeCK1e CBOMCTBA, ACHCTBUE HA
KUBbIE OPraHU3Mbl, MOJIYYEHHE M MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI,
cBsi3aHHbIE ¢ okcH oM yrieposa (1V), runoresa rio0anibHOro MOTEIJICHUS KIIMMaTa,
MAapHUKOBBIN (P ekT. YronbpHas KUCIO0Ta U €€ COJU, NX (U3NMUECKUE U XUMUYECKUE
CBOWCTBA, MOTy4YeHHE U TpuMeHeHne. KauecTBenHas peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH U CEITECKOM
XO3SMCTBE.

[lepBoHayanbHbBIE MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COSAMHEHUAX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, IIMLEPUH, YKCYCHas! KUCIIO0Ta).
[TpuponHble HCTOYHUKH YTIEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HedTh),
MPOIYKTHI UX NIepepabOTKH (OEH3UH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.

[ToHsTHE O OMOIOTUYECKHU BaXKHBIX BEIIECTBAX: KUPaAX, OCJIKaX, YIJIeBOAaX —



U UX pOJIM B KU3HM 4YeJoBeka. MaTepHalbHOE €IMHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COEIMHEHU.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHME CBOMCTBA, NOJIYyYECHUE U
npumeHenue. CoennHeHust KpeMHHUs B mpupojie. O01ire npencraBieHus 00 OKCu/Ie
kpemaus(1V) u kpemuueBoi kuciore. CHUIMKAThI, UX HCIOJIB30BAHUE B OBITY,
MEUIMHE, TPOMBIIUIICHHOCTU. BaykHelne cTpouTeNIbHbIE MaTepUalibl: KEPAMHUKA,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

XHUMHUYECKUH SKCIEPUMEHT: U3yUeHUE 00pa3[0B HEOPraHNYECKUX BEUIECTB,
CBOMCTB COJISTHOW KUCJIOTHI, MPOBEJICHNE KAaU€CTBEHHBIX PEAKIIUN Ha XJIOPUA-UOHBI
U HaOJII0JIEHUE MPU3HAKOB UX MPOTEKAHUSs, OIMbITHI, OTpaXarolue PU3NYECKUe U
XMMHUYECKHE CBOMCTBA TaJIOTEHOB U UX COEIMHEHUH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), O3HAKOMJIEHHE C oOpaslamMu XJIOpUI0B (TaJoOreHujIoB),
O3HAaKOMJIEHUE C 00pa3liaMH Cepbl U €€ COEUHEHUSIMU (BO3MOXHO MCIOJIb30BAHHE
BHUJICOMATEPUAIIOB), HAOJIIOJCHUE Tpoliecca OOYyIJIMBAaHUS caxapa IMoJl IeUCTBUEM
KOHLIEHTPUPOBAHHONW CEPHOM  KHCJIOTHI, M3YYEHHUE XHMHYECKUX CBOMICTB
pa30aBiICHHONM CEpHOW KHUCJIOTHI, MPOBEACHUE KAYECTBEHHOM peakUuud Ha
cyab(dar-uoH W HaOMIOJEHWEe TpU3HaKa €€ TMPOTEKaHUs, O3HAKOMIIEHUE C
¢u3nueckuMu CBOMCTBaMM a30Ta, (ochopa M HX COEAMHEHHH (BO3MOYKHO
UCIIOJIb30BAaHUE  BUJEOMATEPHUANIOB), oOOpa3uaMd a30THBIX U (PocPOopHBIX
yoOpeHuit, noay4yeHue, coOnpanue, paclio3HaBaHUE U U3yYeHHUE CBOMCTB aMMHUaKa,
IPOBEJCHIE KAaUYECTBEHHBIX PEaKUil Ha HOH aMMOHUS U (ocdaT-uOH U U3yUeHUE
IPU3HAKOB HUX IIPOTEKAHUs, B3aUMOJCHUCTBUE KOHLEHTPUPOBAHHOU Aa30THOU
KHCJIOTBI C MeIbl0 (BO3MOXXHO HCIOJb30BAHUE BUJEOMATEPHUATIOB), H3YUEHUE
MoJieNIel KpUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, QpysuiepeHa, 03HaKOMIIEHUE
C TIpoIleCCOM aACOpOLUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIy4deHHE, COOMpaHHe, paclio3HaBaHUE U H3YUYCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHHE KAYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
MPOIYKIMENH CUIIMKATHON MPOMBIIUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a1a4

1o Teme «BakHenmue HeMeTaJlJIbl U UX COCAUHCHUA.



155.4.3. MeTasuibl 1 IX COCTMHECHHSI.

OO6mr1ast xapaKTeprucTUKa XUMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHHH
ux nojoxeHus B Ilepuoguueckoil cucteMe  XMUMHUYECKHX  AJIEMEHTOB
J.W. MeHnneneeBa u ctpoeHust aToMOB. CTpOeHHE METAILTIOB. MeTaminueckas CBSI3b
U METAUIMYECKAas] KPUCTAJUIMYECKas pEmeETKa. DJIEKTPOXUMHUYECKHU Pl
HarpspkeHU MeTtaioB. Ou3nyeckue U XMMUYECKrUe CBOMCTBAa MeTauioB. OO0mue
CIIOCOOBI TIONY4eHHUS MeTauioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX 0T KOppo3uu. CIijiaBsl (CTallb, UyTYH, TIOPATIOMUHAN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[{enounble MeTaLIbL: MOJ0XKEHUE B [lepruoanueckoil cucteMe XUMHUYECKUX
sanemeHToB /.M. MenneneeBa, CTpoeHHME HX aTOMOB, HAXOXICHUE B IPUPO/IE.
duznyueckre U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kaius). OKcuuabl u
TUJAPOKCUIBI HATpuss W Kauus. [IpuMeHeHHe MIENOYHBIX METaNIOB M HX
COCIMHEHNH.

[[lenouyno3eMebHbIE METAJUIbl MarHuid W KajJbIlMi: IIOJIOKCHHE B
[Iepuoanueckoii cucreme XuMuueckux 3iueMeHToB [[.1. Menneneesa, ctpoeHue ux
aTOMOB, HAXOXJEHUE B Tpupojic. PU3NUECKUE U XUMUYECKHE CBOMCTBA MarHusi U
KaJibIusl. BaxkHeiiime coefuHeHus! KanbIus (OKCUI, TUAPOKCU/, coJn). ZKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEHHUSI.

AJIFOMHUHUN: TIOJI0KeHUE B [leproanyueckoi cucteMe XuMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa, CTpOCHME aroma, HaxOXICHHE B npupoae. dusnmueckne u
XUMUYECKHE CBOMCTBA atOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMUHUSL.

Kenezo: nonoxenue B Ilepuoguueckoil cUCTeME XMMHYECKUX 3JIEMEHTOB
J.W. MenneneeBa, CTpO€HHE aTOMa, HAxOXKJICHHWE B mpupoac. dusznueckue u
XUMHUYECKUE CBOMCTBA *keje3a. OKCUbl, THAPOKCUABI U coiu cosn kene3a (1) u
xenesa (111), ux cocras, cBoMCTBa U MOTyUYEHHE.

XVWMHYECKHUI OKCIIEPUMEHT: O3HAaKOMJICHHE C o0pas3iaMd METaIOB U
CIUTABOB, WX (DU3UYECKUMU CBOWCTBAMHU, HW3YyYEHUE pE3yJIbTAaTOB KOPPO3HUH
METAJJIOB  (BO3MOXKHO  HCMOJIb30BAaHUE  BHUICOMATEpPHUATIOB), OCOOEHHOCTEH

B3aMMO/ICHCTBUSI OKCUJA KaJbIlMs M HATPUS C BOJON (BO3MOYKHO HCITOJIb30BaHUE



BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOWCTB KECTKOW BOJIbI, MPOLECCA TOPEHUS
xKene3a B KUCIOopoJe (BO3MOXXHO MCIOJIb30BAaHUE BHIEOMATEpPHANIOB), MPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX PEAKIMil Ha HOHBI (MarHus, KajablUs, aJTIOMUHUS,
nuHKa, xxenesa (I1) u xenesza (l11), meau (1), HabnroaeHNUEn onMcaHue MPOIECCOB
OKpallliBaHWsl IUIAMEHM MWOHAMM HaTpus, Kadusd U Kaiublus (BO3MOXKHO
UCIIOJIb30BAaHUE  BHUJIEOMATEPHUAIOB), HCClefoBaHUE aMQPOTEPHBIX CBOMCTB
TUJIPOKCUIA ATFOMUHUS U TUAPOKCHIA IMHKA, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a7a4
1o TeMe « BakHEeNIIne METaIIbl U UX COCTUHECHUSD.

155.4.4. XuMus 1 OKpy’Karomas cpeaa.

BemecTtBa u martepuanbsl B NOBCEIHEBHOM >KU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakiuil B OwbiTy. IlepBas momornis npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XVWMHUYECKOE 3arps3HEHUE OKpYyXkarolen cpeabl (IpenenabHas JOIMyCTUMAast
KoHIeHTparus BeiecTB (nanee — [1JIK). Posib xuMun B pelieHUH SKOJIOTMYECKUX
npooiem.

XVMMHUUYECKUI SKCIEPUMEHT: HU3Y4YeHHE o0pas3loB MaTepuajioB (CTEKIIO,
CIUTaBbI METAJIJIOB, MOJTMMEPHBIE MAaTEPHUAIIBI).

155.4.5. MexnpeMeTHbIE CBA3H.

Peanm3zannst MeXINpeaMETHBIX CBSI3€d NpPH M3YYEHWH XHMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHbBIX
MOHATUM, TAK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mume ecTecCTBEHHO-HAYUHbIE TOHATHS: HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, KIacCU(PUKALMs, TEPUOJAUYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJIECIUPOBAHUE, H3MEPEHUE, MOJEIb, SBICHUE, MAPHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAITBI.

@dusuka: Marepus, aTroOM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIbl, PaJUOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUYECKUN 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, Ia3, PaCTBOP, pACTBOPUMOCTh, KpUCTAIUINYECKAs

peméTKa, CIIJIaBBblI, (bPISI/I‘IeCKI/Ie BCJIIMYUHLBI, CAWHUIBI HU3MCPCHHA, KOCMHUUYCCKOC



IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMA, MHUHEPATLHBIC
yIOOpEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, rumpocdhepa, MUHEpaNbl, TOPHBIE TOPOJIbI,
M0JIE3HBIE UCKOIIaeMble, TOIUIMBO, BOJAHBIC PECYPCHI.

155.5. [Inanupyembie pe3ysbTaThl OCBOSHUSI MPOTPaMMbl I0 XHMHH Ha
YpOBHE OCHOBHOTO 00111ero 00pa3oBaHMs.

155.5.1. U3yyenne XMMHUM Ha YpPOBHE OCHOBHOTO OOIIET0 0OOpa3OBaHMS
HaIpaBJICHO HA JOCTHKEHUE OOYYAIONUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHS YYEOHOTO MpeIMeETa.

155.5.2. JIn4HOCTHBIE PE3YJIbTAThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUsl JOCTUTAIOTCS B XOJie OOYyYEeHHs] XUMUU B €IMHCTBE Y4YEOHOU U
BOCITUTATEILHOU JCATEIHPHOCTA B COOTBETCTBUH C TPATUITMOHHBIMA POCCUHCKIMHU
COIIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMU, TPUHSITHIMH B
oOIecTBe MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOTO3HaHUSs, CAMOPA3BUTHS U COLIMATIU3AIINHI 00YUYaIOIIUXCS.

155.5.3. JIuuHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIHUXCS
PYKOBOJICTBOBAThCS CHCTEMOM IIO3UTHMBHBIX IICHHOCTHBIX OpPHEHTAIMA U
paciMpeHne ombITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) maTpuoTHYECKOTO BOCITUTAHHUS

IIEHHOCTHOT'O OTHOIIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY
W HAy4YHOMY HACJIeIUI0, TOHUMAHHS 3HAYEHUS XUMUYECKONW HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HHGpOpMAIHE O
MEPEIOBBIX JOCTMKCHHSIX W OTKPBITHAX MHPOBOH M OTCYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TpaXkJIaHCKOTO BOCITHUTAHUS:

MPEACTABICHUS] O COIMAIBHBIX HOpPMax U TMPaBWIAX MEKIUYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHUJAAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW MAEATETHbHOCTH TpU

BBITTOJIHCHUH yqe6HBIX, IIO3HABATCIIbHBIX 3aJda4d, BBIIIOJHCHHUHN XHMHYCCKUX



HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMOTIOHUMAHHIO
¥ B3aMMOTIOMOIIIY B TIPOIIECCE 3TON YUeOHOM eI TeTbHOCTH, TOTOBHOCTH OIIEHUBATH
CBOE MOBEACHUE M TOCTYNKHA CBOMX TOBAPUILEHU C MO3UIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS TIOCIIEICTBUM MTOCTYIKOB;

3) LICHHOCTH HAYYHOTO MMO3HAHMS:

MHUPOBO33PEHYECKUX MPEACTABICHUN O BEHIECTBE U XMMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIOIIMX
OCHOBY JIJIi TIOHMMaHUS CYITHOCTH HAayYHOW KapTHUHBI MUpA, MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOIHON CPENO, O POJIM XMMHUH B TO3HAHUM 3TUX 3aKOHOMEPHOCTE;

MIO3HABATEIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MMOJYYCHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOTUMBIX ISl O0BSICHEHUSI HAOII0JaEMBIX MTPOIIECCOB U SIBJICHUN;

MO3HaBaTeNbHOU, THHOPMAIIMOHHON U YUTATEIBCKOU KYIbTYPbl, B TOM YHCJIC
HaBBIKOB CaMOCTOSITEILHOM paboOThl C Yy4E€OHBIMH TEKCTaMH, CHPABOYHOU
JUTEPaTypoOr, JOCTYIMHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeca K OOY4YEHHIO U TO3HAHUIO, JIIOOO3HATEIBHOCTH, FOTOBHOCTU H
CIIOCOOHOCTH K  caMoOOpa3oBaHUIO, TMPOEKTHOM W  HCCIEI0BaTEIbCKOMN
JEATEeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJIECHHOCTU W YPOBHSI OOy4YE€HUS B
JlabHEHIIEeM;

4) hbopMUPOBAHHS KYJIBTYPBI 3I0POBbSL:

OCO3HaHMSI IEHHOCTH >KU3HHM, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHMS MOCIEACTBUN U
HETPUATHUS BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aTKOI0Jisd, HAPKOTUKOB, KypEeHHUS),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) Tpy10BOTO BOCITUTAHHS:

MHTEpeca K MPAKTUYECKOMY HM3yUYEHUI0 mpodeccuid W TpyJda pa3IudHOTO
poja, yBaXKEHUE K TPYAY U Pe3yibTaTaM TPYJIOBOU AESATEILHOCTH, B TOM YUCIIE HA
OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHWMW IO XUMHH, OCO3HAHHOIO BBIOOpA

WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUST 00pa30oBaHusl C YUETOM JIMYHOCTHBIX



MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHOM POo(eCCUOHATBHON AEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHHH,
TOTOBHOCTD aJalTUPOBATHCS B MPOJPECCUOHANBHOM Cpee;

6) 9KOJIOrMYECKOT0 BOCITUTAHHUS:

AKOJIOTUYECKHU 11eJ1IeCO00Pa3HOr0 OTHOIICHMS] K MNPUPOJIE KaK UCTOUYHHUKY
YKU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, MOHUMAHMS IIEHHOCTH 3I0POBOTO U
Oe3zomacHoro oOpa3a KW3HH, OTBETCTBEHHOI'O OTHOLIEHHA K COOCTBEHHOMY
buznyecKOMy U TICUXHYECKOMY 30POBBIO, OCO3HAHHS IIEHHOCTH COOIIOICHHUS
IpaBHJI O€30MaCHOTO MOBECHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH NPUMEHATh 3HAHMS, MOJIydaeMble MPU U3YUYEHUU XUMHH, AJIs
pelIeHusl 3a/ay, CBA3AHHBIX C OKPYXKAIOIIEH NPUPOAHOM Cpenoil, MOBBIIMICHUS
YPOBHSI  AKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS MTOCPEACTBOM METOI0OB XHUMHH;

HKOJIOTMYECKOTO  MBIIUICHUS, YMEHHS PYKOBOJACTBOBATHCA UM B
N03HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMATIbHON MTPAKTHKE.

155.5.4. MeranpeaMmeTHble pe3ynbTaThl. B cocraBe MeTanpeaMeTHBIX
pe3ynbTaTOB  BBIACNIAIOT 3HA4YMMbIE 175  (OPMHUPOBAHUSA  MHPOBO33PEHUS
oOllleHay4YHble TIOHSATUS (3aKOH, TEOpHs, NMPHUHIMII, TUMOTEe3a, (akr, cucrema,
IpoLecC, IKCIEPUMEHT M APYroe.), KOTOpble HCHOJB3YIOTCS B €CTECTBEHHO-
HAyYHBIX Y4eOHBIX IpeIMETaxX U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATUX MPEAMETOB
dbopMUpOBaTh MpPEICTaBICHHE O LEJOCTHOM HaydyHOM KapTWHE MHpa, WU
yHHUBEpCajbHble yueOHble JeHCTBUS (TO3HABaTeNbHblE, KOMMYHHKATHUBHBIE,
PEryJIsTUBHBIE), KOTOpble oO0ecrneyuBalOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOATEIbHOMY TIJIAHUPOBAHUIO M OCYIIECTBIECHUIO Y4YEOHOH NEATEeIbHOCTH.
MeTtanpeameTHbIe pe3yabTaThl OCBOSHHUSI 00pa30BaTEIbHOMN MPOTrpaMMBbl 110 XUMHUH
OTpa)kaloT OBJIAJICHUE YHUBEPCAJIBHBIMU TO3HABATEIbHBIMU JECHCTBUSIMU, B TOM
qHClIe:

1) 6a30BBIC JIOTHYCCKHUE TCHCTBUS:

YMEHHE HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS] TPU OCBOSHUU

3HAHUM: PACKpPLEIBATb CMBICII XMMHWYCCKUX MOHSATUM (BBI)ICJ'ISITB HX XapaKTCPHBIC



MIPU3HAKHN, YCTAaHABIMBATh B3aMMOCBSI3b C JIPYTUMU TIOHSTHSIMH), UCIOJIB30BAThH
TIOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (JAaKTOB M SBJICHU, BEIOUPATh OCHOBAHUS U
KPUTEPUH U1l KIACCH(PUKAINKA XUMHUYECKUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
yCTaHABIIMBATh MPUYMHHO-CIICACTBEHHBIC CBSI3M MEXAY OOBEKTaMH H3y4YeHHUS,
CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIAYKTHBHBIC, ACITYKTUBHBIC, 110 aHAJIOTHH),
IIPOBOJIUTH BBIBOJIBI M 3aKTFOUCHUS;

YyMEHUE TIPUMEHSATh B TMPOIECCe TMO3HAHUS TOHATHS (MPEeIMETHBIE |
MeTaIpeMETHBIC), CHMBOJINYECKHE (3HAKOBBIE) MOJICITH, UCITOJIb3yeMbIC B XUMUH,
peo0pa3oBEIBATH MIHUPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC MPEACTABICHUS —
XAMHUYECKAN 3HaK (CHMBOJI DJIEMEHTA), XUMHUYeckas (opMmyrna W ypaBHCHHE
XUMHUYECKON peakiuy — MpY PEIICHUH Y4eOHO-T03HABATENbHbBIX 3a]a4, ¢ y4éTOM
ATUX MOJIENBHBIX MPEJICTABIICHUN BBISIBISATh U XapaKTePU30BATh CYIIECTBEHHBIC
MIPU3HAKN W3Yy4aeMbIX O0BEKTOB — XUMHUYCCKUX BEIIECTB U XUMHUCCKUX PEAKITUH,
BBEISIBIIATH  OOITME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBCHHBIC CBS3H U
MIPOTUBOPEYHS B M3YIACMBIX TPOIIECCaX U SIBICHUIX;

2) 6a30BbI€ UCCIIEI0BATEILCKHUE IEHCTBHUS:

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS, & TAKXKE B KA4E€CTBE OCHOBBI [T (POPMUPOBAHMS THITOTE3HI IO TTPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

MpUOOpPETEHUE OIbITa TO IUIAHWPOBAHHWIO, OPTaHU3AIMH W TPOBEIACHUIO
YUYCHMUYECKUX OJKCIIEPUMEHTOB: YMEHHME HaOIoAaTh 3a XOJOM IIpoIliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpojieIaHHoM padboTe;

3) pabota ¢ uapopmanuei:

yMEHUE BBIOMpATh, aHAJIU3UPOBATh M HMHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3TUYHBIX BUIOB U (OPM MPEJCTABICHUS, TOTyd4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMyJIIpHAs JUTEpaTypa XUMUYECKOTO COJEpXKaHUS, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHUE MPUMEHSTh Pa3IudyHble METOJbI U 3aMpPOChl MPU MOUCKE U O0TOOpE



uH(OpPMAIMU U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIWUMBIX IJIsi BBIMOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7]a4 OMPEIECAEHHOTO TUTIA, IPUOOPETCHHUE OTBITA B
00JaCTH  WCTOJB30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMANBHYIO (hOpMY TIpecTaBiIeHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
apyrumu popmamu rpauKu ¥ UX KOMOWHAIUSIMU;

YMEHHE WCIOJh30BaTh W aHAJU3WpPOBaTh B TIpolecce Y4YeOHOW U
HCCIIEIOBATEILCKOU JEATEILHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOM
Cpenbl;

155.55.V  oOyuaromerocs  OyayT  chopMHpOBaHBI  CIICIYIOIIHE
YHUBEPCATbHBIC KOMMYHHUKATUBHBIC TCHCTBHS:

YMEHHE 33/1aBaTh BOMPOCHI (B XOJI€ TUaaora v (W) JUCKYCCUH ) IO CYILIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOXKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

IpPUOOPETEHHE OIbITa MPE3EHTAIIUU PE3YyJIbTATOB BHITIOJHEHUS] XUMUYECKOTO
AKCTIepUMeEHTa (J1a00paTOPHOTO OMbITA, JA0OPATOPHOI pabOTHI MO KUCCIIEIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO TIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH ITO3HABATCIBHOW M
UCCJIEIOBATENILCKONW JIEATENTbHOCTH TIPH PEIIEHWH BO3HHUKAIOIMIUX MpoOJIeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIIUN (0OCYX)IeHUsI, 0OMEH
MHEHUSMH, «MO3TOBBIE INTYpMbI», KOOPJAMHAIMS COBMECTHBIX JCHCTBUH,
OTIpe/ICIICHIE KPUTEPUEB T10 OIICHKE KaueCTBa BBITIOJIHEHHON PaOOThI U IPYTHE);

155.5.6. Y  oOyuwarommerocs  OyayT  chOpPMHpPOBAaHBI  CIEIYIONTUE
YHUBEPCAIbHBIC PETYJISATUBHBIC NCHCTBUS:

YMEHUE CaMOCTOSITEIIBHO OMPEAENATh IeU JeATeIbHOCTH, TIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M TPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
NeSATeTLHOCTh, BHIOUpaTh Harbonee 3PppeKTUBHBIC CITOCOOBI pelieHUsT yUeOHBIX H
MO3HABATENbHBIX 3a7a4, CaMOCTOSTEIBHO COCTaBIATh WM KOPPEKTHPOBATH

[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBINIOJHEHUM 3aJaHUM C Y4YETOM



MIOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHSIX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOTO PE3YJIbTaTa 3asIBICHHON LIEIIH;

YMEHHE UCIOIb30BaTh U AHAIM3UPOBATH KOHTEKCTHI, MpeJjiaracMeie B
YCIIOBUHM 3aIaHUM.

155.5.7. IlpeameTHbIe pe3yiabTaThl OCBOCHHS IMPOTPaMMbl IO XUMHU Ha
YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHuUs.

B cocraBe mpeaMeTHBIX PE3YNBTATOB IO OCBOSHUIO O0S3aTEIHHOTO
CoZlep KaHMsl, YCTAHOBJICHHOTO JaHHOW deneparbHOl pabodeil mporpaMMoH,
BBIJICTISIFOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JneucTBul, crnenuduyueckue A IpPeAMETHONM o0nacTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHIDO HOBOIO  3HAHUS, €ro  HWHTEpIpETaluH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIUsIX.

155.5.7.1. K «koHiy oOyuenuss B 8 Kkiacce Yy oOyuaromierocs Oyay
chopMUpPOBaHbI CIAEAYIONINE TPEAMETHBIE PE3YIbTAThI IO XUMHH:

pacKpbIBaTh CMBICIT OCHOBHBIX XHUMHUYECKUX TMOHSITUN: aTOM, MOJIEKYJa,
XUMHUYECKUH 2JIEMEHT, TPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH (OTHOPOIHAS
Y HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTENIbHASL ATOMHAsI U MOJIEKYJISIpHAsl Macca,
KOJIMYECTBO BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0JIsI XHMHYECKOIO
AJIEMEHTa B COCAMHEHUHU, MOJSPHBIA 00bEM, OKCHJ, KHUCIIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPUILIATEIBHOCTh,  CTENEHb  OKHUCJICHHUS, XHMHUYECKas  peakius,
KJaccu(ukaiys peakiuii: peakiiii COCIUHEHUS, PEaKIIUU Pa3I0KEeHUsI, PEaKIIuU
3aMEIeHUs], PEaKIMu OOMEHa, 5K30- U JHIAOTEPMHUYECKHE PEaKIMH, TEIrIOBOU
adexT peakiuu, SIPO aToMa, IJICKTPOHHBIA CJIOM aroMa, aTOMHas OpOWTallb,
paauyc atoMa, XMMUYECKasi CBSI3b, MOJISIpHAs M HEMOJIApHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, WOH, KaTHOH, AaHUOH, pacTBOpP, MaccoBas JOJig BEIIeCTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B paCTBOPE;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHYECKHUX TMOHSTHH U
MPUMEHSITh 3TU TIOHSATHUA MPU ONMMCAHUU BEIIECTB U UX MPEBPAILICHUIA;

MCIIOJIh30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsl COCTaBlieHUs ()OpPMYIT BEIIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIUN;

ONpCACIIAAITE BAJICHTHOCTHL aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCIUHCHUAX,



CTETICHb OKHUCIICHUS DSJEMEHTOB B OWHAPHBIX COCIWHEHUSX, MPUHAIJICKHOCTDH
BEIIECTB K OINpPEAEIEHHOMY KJIacCy COSAMHEHMH Mo GopMyiaM, BUI XUMHUECKON
CBSI3U (KOBAJICHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COCIUHCHUSIX;

packpeiBath  cmbicn  Ilepuomnueckoro  3akona  J[.M. MeHnneneesa:
JEMOHCTPUPOBATH MOHUMAHKE MTEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT MX ToJiokeHUs: B Ileproguyeckoit cucteme, 3aKOHOB COXPaHEHUS
Macchl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YYEHUS, 3aKOHa
ABorajzipo, ONMUCHIBATh M XapakTepwu3oBaTh TabmuuHyo (opmy Ilepmommueckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHSITUS «TJlaBHAas MOATpyIIa
(A-rpynma)» u «mnodounas noarpynna (b-rpyrma)», Maiabsie U O0IbIINE TEPUOIHI,
COOTHOCHUTH 0003HaUEHMsI, KOTOpbIEe UMEIOTCs B Tabnuile «lleproguyeckas cucrtema
xuMuueckux 3nemeHToB [[.M. MeHneneeBay C YHCIOBBIMH XapaKTEPUCTHUKAMU
CTPOCHHSI aTOMOB XMMUUYECKUX 3JIEMEHTOB (COCTaB W 3apsij siapa, 00IIee 4uciio
AIIEKTPOHOB U PACHPEACIICHUE UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XWMHYECKUE HJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE Peakinu (10 YUCIIY U COCTABY YYACTBYIOIIUX B PEAKIIMU BEUIECTB, MO
TersIoBoMy b (DEKTy);

XapakTepru30BaTh (OMHUCHIBATh) OOIIME XHWMHYECKHE CBOWCTBA BEIIECTB
pPa3IMUHBIX KJIACCOB, TMOJTBEPKJasi OMHCAaHWE MPUMEPAMHU MOJEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKLINM;

POTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHUS XWMHYECKHUX MPEBPALICHUA B Pa3IU4HBIX
YCIOBUSIX;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJII0 XMMHMUYECKOTO 3JeMEHTa 1Mo ¢Gopmysie COEIUHEHHs, MacCCOBYIO
JIOJTIF0 BEILIECTBA B PACTBOpPE, MPOBOJUTH PACUYEThl MO YPaBHEHUIO XUMHUYECKOM
peakuu;

MIPUMEHSTh OCHOBHBIE ONEPAllMi MBICIUTEIBHON JEATEIIbHOCTH — aHAJU3 U
CHUHTE3, CpaBHEHHUE, 0000IIECHNE, CHCTEeMAaTH3aI|I0, KIIacCHU(UKAIIUIO, BBISBICHUE
MIPUYUHHO-CJICJICTBEHHBIX CBSA3EH — JIJIsI U3YUEHUsI CBOMCTB BEIIECTB U XUMUYECKHUX

peaKHHﬁ, CCTCCTBCHHO-HAYUYHBIC MCTOAbLI IMO3HAHUA — H8.6J'IIO)1€HI/IC, HU3MCPCHUC,



MOJICJIMPOBAHUE, SKCIEPUMEHT (PEabHbIA U MBICIICHHBIN );

CJIeIOBATh MIPaBUJIaM IMOJIb30BAHUSI XUMUYECKON MOCYA0N U JTAOOPaTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUiaM OOpaIIeHHs C BEUIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSIMUA 110 BBINOJTHEHUIO JTA0OPATOPHBIX XHMMHYECKUX OIBITOB IO
MOJIYYCHUIO U COOMpaHUIO ra3000pa3HbIX BEHIECTB (BOJIOpOJA M KHUCIOPOJA),
IPUTOTOBJICHUIO PACTBOPOB C ONPEICIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOIO
BCILIECTBA, IUIAHUPOBaTh U MPOBOJAUTH XUMHUYECKHE OSKCIIEPUMEHTHI IO
pPacno3HaBaHMUIO PACTBOPOB LIEIOYEH U KMCIIOT C IOMOIIBIO HHAUKATOPOB (JIAKMYC,
dbeHondTanenH, METUIOPAHXK U IPyTHE).

155.5.7.2. K xoHimy oOyuenus B 9 kjacce y oOyuaromierocs Oyay
c(hOpMHUPOBAHBI CJIETYIONINE MPEIMETHBIE PEe3yIbTAThI 0 XUMUU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MTOHATHI: XUMUYECKHUI 2JIEMEHT,
aTOM, MOJIEKYyJa, WOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CIOKHOE BEIECTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCJIEHHS, XHMHUYECKas
peakiusl, XMMUYECKasl CBSI3b, TEIJIOBOM 3PPEKT peakinu, MOJIb, MOJSIPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, DSIIEKTPOJUTHYECKAsT AUCCOLMALNS,
peakiy KHOHHOTO OOMeHa, KaTalu3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIC U
HEeoOpaTUMBbIe peakiuuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbBIE peakiuu,
OKHUCJIUTENIb, BOCCTAaHOBUTEIb, OKHCICHHE W BOCCTAHOBJIEHUE, aJJIOTPONUS,
aM(OTepHOCTb, XHUMHUYECKasi CBSI3b (KOBAJEHTHAsl, HWOHHAs, METaJUInuecKas),
KpUCTAJUTMYECKasl pElIETKa, KOPPO3Us METAJUIOB, CIJIABbl, CKOPOCTh XMMUYECKOU
peakiuu, npeaeabHo gonycrumas konuenTpauus [1JIK Bemectsa;

WUIIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKHUX TMOHATHUM U
MPUMEHSITBITH TTOHSATUSI TIPU OMKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

MCIIOJIb30BaTh XUMHYECKYI0 CUMBOJIUKY JIJIsl COCTaBJIEHUs (POPMYJT BELLIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

ONPENIEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIAcCy COeMHEHuH 1o (hopmyiiaM, BU XUMUYECKON CBS3U (KOBAJICHTHASI, NIOHHAS,
METaJuInYecKasi) B HEOPraHMYECKUX COENMHEHMSIX, 3apsij MOHA MO XUMUYECKON

dbopmyiie, XxapakTep cpeibl B BOAHBIX pACTBOPAX HEOPraHUUECKUX COSTUHEHUM, TUTT



KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BEIIECTRA,;

packpeiBath cMmbicn llepuonmueckoro 3akona J[.U. MenneneeBa w
JEMOHCTPUPOBATh €r0 TOHWMAHKE: OMUCHIBATH M XapaKTEePU30BaTh TAOIMYHYIO
dopmy Ileproamdeckoit cUCTEMBbI XMMHYECKUX AJIEMEHTOB: Pa3jMyaTh MOHSATHS
«riaaBHas noArpynmna (A-rpyrma)» u «rmodouHas noarpynna (b-rpyrma)», Majsie U
Oonpllie  TEPHOJIBI, COOTHOCHTH OO0OO3HAUEHHUS, KOTOpPbIE HWMEIOTCA B
MEPUOTNYECKON TaONHIe, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB M 3aps] sjpa, oOliee YHUCIO 3JICKTPOHOB U
pacnpenesieHue uX Mo AJICKTPOHHBIM CJIOSIM ), OOBSICHATH 00IIIEe 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB DJICMEHTOB U WX COCTUHEHHN B Mpe/iesiaX MaJlbIX MEPHOOB U
TJIABHBIX TIOJITPYII C YYETOM CTPOEHUS UX aTOMOB;

KJaccu(UIIMPOBATh XUMHUYECKHE HJIEMEHTHI, HEOPTaHMUYECKHE BEIECTBA,
XUMHUYECKHE peakin (110 YHCITY U COCTaBy YYaCTBYIONIUX B PEAKIIMU BEIIECTB, TIO
TEIUIOBOMY 3(QeKTy, MO0 U3MEHEHUIO CTEINEHEM OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME U CheuuPUueckue XHUMHUYECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIECTB, MOATBEPKJas OMUCAHUE MPUMEPAMHU
MOJICKYJIIPHBIX Y HOHHBIX YPABHCHHUH COOTBETCTBYIOIIUX XUMUUYECKHX PEAKITU;

COCTaBJISITh YPAaBHECHUS DJICKTPOJIUTHICCKOMN AUCCOIUAIIMHA KUCIIOT, IIeI0Yeh
W COJICH, TIOJIHBIE W COKpAIIEHHBIE YpaBHEHWS pPEaKIMid HOHHOTO OOMEHa,
YpaBHEHUSI PEAKIHM, MOITBEPKIAONINX CYIIECTBOBAHUE TE€HETUYECKOW CBS3U
MEX/y BEIIeCTBAMH Pa3JIMYHBIX KJIACCOB;

pPacKpbhIBaTh  CYIIHOCTh  OKHCJIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIUi
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OaiaHca dTUX PEaKIIHii;

MPOTHO3WPOBATh CBOWCTBAa BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUNA B PA3IMYHBIX YCIOBUSX;

BBIYHUCIISTh OTHOCUTEIHHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIO XHUMHYECKOTO 3JieMEHTa Mo (OpMyJie COCIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIIECTBA B PACTBOpPE, MPOBOJUTH PACUETHI MO YPABHCHHUIO XWMHUYECKOU
peaKkmum;

coOJI0/1aTh MpaBUiia MOJIb30BAHUA XUMHUUYECKOW MOCYAON U JIaDOpaTOPHBIM



o0opyZ0BaHUEM, a TAaK)Ke MpaBuiIa OOpaIIeHHs C BEMIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU TIO BBIMOJIHEHUIO J1A00OPATOPHBIX XHMHUYECKHX OIBITOB TIO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIOro Ia3a);

IPOBOJUTH PEAKINH, MMOATBEP)KIAIOIINE Ka4YeCTBEHHBI COCTaB Pa3InYHbBIX
BEIIECTB: PACHO3HABATh OMBITHBIM MYTEM XJIOPUAOPOMUA-, UOAWA-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, TUAPOKCUA-UOHBI, KaTUOHbBI aMMOHHMS W HOHBI
U3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIME B BOJHBIX PacTBOpaxX HEOPTraHHMYECKUX
BEIIIECTB;

MPUMEHSTh OCHOBHBIE OIEPAIlMd MBICIUTEIBHON AESITEIbHOCTH — aHAlIu3 U
CHHTE3, CpaBHEHHE, o0o01ieHue, CHCTEMaTH3aIIHIO, BBISIBJICHHE
NPUYHHHO-CJICICTBEHHBIX CBSI3€H — JIJISl U3YUYEHHUsI CBOWCTB BEIIECTB U XUMHUYECKUX
peaKIuii, eCTeCTBEHHO-HAYYHBIE METO/bl TMO3HaHUS — HaOIO/IEHUE, W3MEpEeHHUE,

MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN).



