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PabGouass mporpamma mo y4yeOHOMY mpenMery «Xumus» g 8-9-X KiaccoB
pa3paboTaHa Ha OCHOBE CJIEIYIONTUX JIOKYMEHTOB:

e (eaepasbHBIM TOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT OCHOBHOTO
o0mero 00pa3oBaHMs, YTBEPKIACHHBIM MpPUKa3oM MUHIPOCBEIICHUS
Poccun ot 31.05.2021 Ne 287 (c u3MEHEHUSIMM);

e (enmepanbHas  oOpa3oBaTelbHasi  NporpaMma  OCHOBHOTO  OOIIEro
oOpasoBaHmsI, YTBEpKACHHAS MpUKa3zoM MuHmpocBemenuss Poccun ot
18.05.2023 Ne 370 (c U3BMEHEHUSIMU);

® OCHOBHas oOpa3oBaTeibHas MpPOrpaMma OCHOBHOTO 0O0Iero oOpa3oBaHUs
MBOY COII Ne 13.

IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YypOBHE OCHOBHOrO 00I1Iero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHHWI K pe3yJibTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeaepalbHON padoyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICTIIIUU MPENoAaBaHusl Y4eOHOT0 mpeaMeTa « XUMUsDH)
B 00pa3zoBarenbHbIX opranmu3anusiax Poccuiickoit denepanuu.

[Iporpamma 1Mo Xumuu Oa€T TPEACTaBICHHE O LEJAX, OOIIed CTpaTeruu
o0yueHHUsl, BOCIUTAHHS W PaA3BUTUS OOYYaIOIMIUXCS CPEACTBAMU Y4eOHOTO
npeamera, YCTaHABIIMBAET o0s3aTeNIbHOE peaMETHOE COJIepKaHHUe,
MpeayCcMaTpPUBAET paCIpEIETICHUEe €ro Mo KiaccamM M CTPYKTYpUPOBAaHHE IO
pazienaM M TeMaM MPOrpamMMbl MO XUMHUH, OMNPENENSIeT KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEA0OBATEbHOCTh M3YYEHHS] XHUMHUU C YYE€TOM  MEXIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBfA3€H, JIOTUKK y4eOHOTO TMporiecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH —TpeaMera s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOU 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 00pa30oBaHMSs, a TaKkKe TPECOOBAHUM K
pe3yibTaTaM 00ydYeHUsI XUMUU Ha YPOBHE 11eJIe N3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-IO3HABATEIbLHOW JEATEbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHME XWMHH CIYXUT OCHOBOM JUisi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, ero mpejcTaBjIeHUN O MaTepUaATLHOM E€JMHCTBE MHUpPA, BAXKHYIO
posib urpatoT GOpMUPYEMbIE XUMHUEW NPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrUu W 00 HSBOJIIOIMU BEIIECTB B MPUPOJAC, O MYTSIX PEIICHUS TJI0O0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS UYEIOBEUECTBA — CBHIPhEBOM, IHEPreTHUYCCKOM,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumuu:



CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEM IS CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMUHOCTH, €€ 0011eH U (PYHKITMOHATILHON TPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHWE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
00y4aromMXcsi, HABBIKOB WX CAMOCTOSITEIILHOM  y4eOHOW  JeATEeIbHOCTH,
OKCIIEPUMEHTAIBLHBIX U HCCIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM JESITEIBbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIONTUXCS;

croco0cTByeT (HOPMHUPOBAHMUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
00pa3oBaHUE 00YYAIOITUXCSI.

Jlanubie HampaBlieHWS B OOYyYEHMHM XUMHUU OOECTICUMBAIOTCSA CICIM(PUKON
colepxaHusi  y4eOHOro  TpeaMera, KOTOPBIM  SIBISETCS  MEJarorH4ecKu
aJanTHPOBAHHBIM OTpa’KeHHEM 0a30BOM HAYKM XMMHUHU HA ONpPENEIEHHOM dTane e
pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYarONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNW XWUMHU, OCHOB
HEOPraHUYECKOM XHUMHU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TOHSTUN
OPTraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTpaMMbl MO XMMUM CPOPMHUpPOBaAHA HA OCHOBE
CHUCTEMHOro mnojaxojia Kk €€ mzyudeHuto. CoJiepaHU€ CKIIAJbIBACTCS U3 CUCTEMBbI
MOHSATUM O XUMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHITUN O XUMUYECKON
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHWU30BaHbl 1O MPUHIMITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro ypOBHSI:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TpeIncTaBleHUUd 00 JIEKTPOJUTUYECKON IHUCCOIMAlMA BEIIECTB B
pacTBopax.

TeopeTudeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBINOJNHSS (GYHKIUA OOBACHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUSI U MOJy4YCHUs
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYEeT  (OPMHUPOBAHUIO
MPEJICTABJICHNUS O XUMHUUYECKOW COCTABIIAIOIIEH HAYYHOM KapTUHBI MUpPA B JIOTHKE
e€ CHUCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U



METO/JaM NO3HaHUs B Hayke. V3ydyeHHe XWMHHM NIPOUCXOJIUT C NPUBIICYEHUEM
3HAHUA M3 paHee U3YYEHHBIX Y4YEeOHbIX mpeameToB: «OKpyXKaroluid MHUp»,
«buonorusa. 5—7 knacce» n «Pusmnka. 7 Kiace».

[Ipy wW3yyeHMH XHUMHH HPOUCXOAMT (HOPMHUPOBAHHE 3HAHMM OCHOB
XUMHUYECKON HAayKH Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIBbHOCTH 4YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMBl XMMHUYECKHX
3HaHUN — BaKHEUIUX (PAKTOB, MOHSATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM,
JOCTYNHBIX O00O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, sA3blka HAyKH, B
OpUOOIIEHNHM K HAay4YHbIM METOJaM I[IO3HAHUS MpPU HM3YyYEHUU BELIECTB U
XUMHUYECKUX peaKUui, B (GOPMUPOBAHUM U PA3BUTUHU MO3HABATENIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIBHOW M y4eOHO-MCCIEeI0BATEIbCKON
NeSTeIbHOCTH, OCBOCHUM NpaBWJ 0€30IacHOro OOpalleHUs C BELECTBAaMHU B
ITIOBCEHEBHOM KU3HMU.

[Ipy M3yyeHUn XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsS Ba)KHOE
3HaYEHUE MPUOOPENH TaKHUe 11U, KaK:

— (GOpMHUPOBAHHE HWHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIBHOMY MPUHATHIO PELICHUMH,
CIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYEeCKOEe MpUOOIIECHUE
o0y4aromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JEATENbHOCTH, HAayYHBIM
MeTOoJaM TO3HaHMs, (HOPMUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH,

— o0ecredeHue yCIOBUM, CITOCOOCTBYIONMIUX MPUOOPETEHHUIO 00YYaIOIUMUCS
OMbITa Pa3HOOOPa3HOW MAESITETbHOCTH, MO3HAHWSA U CaMOIO3HAHMS, KIIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIINX YHUBEPCAIBHOE 3HAUYCHHUE IS
Pa3INYHBIX BUJIOB ACSATEIbHOCTH;

— (opmupoBanne oOmeNd (QYHKIMOHATIBHOM U €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHMH OOBICHATH W OLEHUBATh SIBJICHUS
OKpPY’KaIOIIET0 MHPA, WCIOJIb3ysl 3HAHWUS M OIBIT, IOJIYYEHHbIE NPU HU3YYEHUU
XUMUHU, TPUMEHSATh MX MpPU PEIIeHHH MNpoOJieM B MOBCEIHEBHOM KU3HU U
TPYAOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyarommxcsd T'yMaHUCTHYECKMX OTHOILIEHUH,
NOHMMAHUS LEHHOCTH XUMHYECKMX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMUYECKU
1E1eCO00pa3HOro MOBEIECHHUS B OBITY M TPYJOBOM JEITEIBHOCTH B IENAX
COXPaHEHHMS CBOETO 370POBbS M OKPYKAIOIIEH MPUPOJHON CPEJIbL;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX ILIEHHOCTEH,



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(UiIs M HAMPABICHHOCTH JaJbHEHIIIEro
0o0y4eHus.

OOmiee 4YMCIIO 4YacoB, OTBEACHHBIX JUIA HW3YYCHUS XHMHH HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTapiseT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeZIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMUM B )KU3HU YEIO0BEKa. XMMUS B CHCTEME HayK.
Tena wm BemecTBa. DHU3NYECKUE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeTonax Mo3HaHMS B XUMHUM. UUCThIE BelllecTBa U CMECH.
Crioco0nI pa3aeneHus cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0XKHbBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAas Macca.
OTHOCUTENBHAS MOJIEKYJIsIpHAasi Macca. MaccoBasi 40JI1 XUMHYECKOTO 3JIEMEHTa B
COEIMHEHHH.

KomnuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M YHCJIA CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCIUHECHUM.

dusnuecKue U XUMUUYECKUE SBJICHUS. XUMHUECKas peakius U €€ Mpu3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMHUYECKUX PeaKIuil (COeTMHEHNUS, Pa3I0KEeHUsI, 3aMEIICHHs, OOMEeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYJ0M, mpaBWjaMu paboOThl B JaOOpaTOpPUU U
npuéMamMu oOpaileHus ¢ J1abopaTopHbIM 000PYyIOBaHUEM, U3YUCHUE U OMHCAHUE
(GU3UYECKUX CBOWCTB OO0Opa3lloB HEOPraHWYSCKUX BEIIECTB, HAOIIOJACHUE
busnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHACHCAIMS BOJbI) U XUMHYECKUX (FOPEHHE CBEUHU, MPOKAJIMBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMO/JICUCTBUE MeJla C KUCJIOTOM) SIBICHUM, HAOII0ICHUE U
OMHCaHUE TPHU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUe THAPOKCUIA
meau (II) nmpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosu meau (II),
U3Y4YEHUE CIOCOOOB PA3JENCHMs] CMECEH: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbITIAPUBAHUE, TUCTHILIAIMSA, XpoMaTorpadusi, MpoBeJeHUE OUYUCTKH TTOBApPEHHOU
comv, HaOJIOJIeHWE W  ONKCaHWe  pe3yJbTAaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs MacChl, CO3JaHHE MOJENIEH MOJIEKYII
(IIapOCTEPHKHEBBIX).

BaxHellne nNpeacTaBUTE I HEOPraHMYECKUX BeLeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 3leMEHT U MpPOCTOe
BelecTBO. Haxoxaenue kuciopona B mpupoje, (U3MUECKUE U XUMHUUYECKHUE
cBorictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenne kuciopoga. CrocoObl



MOJIyYeHHUS] KUcTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoze. O30H — autoTpornHas MoAUGUKAIIS KACTOPOIa.

TennoBolr 3p(}EKT XUMHUECKOW peaklUuHu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U SHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE
BO3]lyXa, YCWICHHE MApHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — anemeHT M mpocroe BemecTtBo. Haxokaenue Boaopoga B
npupose, GuU3MYEeCKMe ¢ XHUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOOBI
nosyyeHus. Kucnotsl u conm.

MonsipHbIii 00bEM ra3oB. PacuéThl M0 XUMHUYECKUM YPaBHCHUSIM.

dusnyeckue cBoWcTBa BOAbl. Boma kak pactBopurenb.  PacTBOpBIL
HacplllieHHbIE M HEHACBIINIEHHbIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1075 BelecTBa B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbL. OCHOBaHUA.
Ponp pacTtBOpOB B npupoje U B KU3HH 4desioBeka. KpyroBopot Bobl B MPUPOJE.
3arpsi3HeHHe NpUPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranndeckux coenuneHuit. Oxcunbl. Kiaccuduxanus
OKCHUJIOB:  cojieoOpa3ytome  (OCHOBHBIE, KHUCIOTHBIE, aMQOTepHbIE) U
HecosieoOpazyrome. Homenkmarypa okcuaoB. Duznyeckue U XUMHUYECKUE
CBOMCTBA OKCHUJIOB. [lonyuenue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHMi. PU3NYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus xkucnor. Homenknatrypa kucinot. Ouzndeckue u
XUMHYECKHEe cBoMcTBa KucaoT. Pang axktmBHoctTu MeramioB H. H. bekerona.
ITony4yeHue KUCIIOoT.

Comu. Homenkiarypa coseil. @U3nyeckue U XUMHUYECKHE CBOMCTBA COJIEH.
[Tonmyuyenue couei.

['eneTnueckas CBsI3b MEKIY KJIACCAMU HEOPTraHUYECKUX COCTUHEHMUI.

Xumuueckuit IKCnepumenm:

Ka4€CTBEHHOE OIPEJEIICHUE COAECPKAHUSI KUCIOPOAa B BO3AyXE, MOJyUYECHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCJIOpOJaa, HaOI0IeHNne
B3aUMOJICMCTBUSA BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
IpeKpalieHus ropeHust (moxapa), O3HAKOMJIEHME C oOpa3liaMH OKCHJIOB U
OMHMCAaHUE HX CBOMCTB, MOJydYeHHE, cCOOMpaHWE, pacClO3HABAaHUE M H3yUCHHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojelcTBue Bojoposa ¢ okcugoM meau (II)
(BO3MO>KHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJICHUE OOpa3lloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pAcCTBOPEHHSI BEUIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0Jiel pacTBOPEHHOrO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METaJlJIaMU
(HaTpyieM ©  KaJibllMeM) (BO3MOXHO HCIIOJb30BaHUWE BHUJEOMATEpPUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3NIMYHBIX KJIACCOB,
HaOJII0/ICHUEe U3MEHEHHsI OKPAaCKH MHAMKATOPOB B pacTBOpAaxX KHUCIOT U HIEJIOYEH,
u3ydyeHue B3auMojeicTBus okcuga menud (II) ¢ pacTBOpoM CepHOM KHCIOTHI,
KHCJIIOT C METajulaMH, PEAKIUM HEUTpAIM3alNH, ITOJYYEHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METaJla IPYyTMM U3 PacTBOpa COJH, pELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4y 1o TeMe «BaxHeWmme KiIacChl HEOPraHUYECKUX
COECIMHECHUNY.

Iepuoanuecknin 3akoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemeHTOoB JI. W. MenaeaeeBa. CtpoeHue aroMoB. XHMHYECKAsl CBS3b.
OKHCANTETILHO-BOCCTAHOBUTE/ILHbIC PEAKINHU

[lepBble TOMBITKM KJIACCU(DHUKALMKU XUMHUYECKHX 3JeMeHTOB. [loHsiTue o
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMENIbHBIE METALIbI,
rajJoreHbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aM(OTEpHbBIE OKCUIbI
Y TUJPOKCUIBI.

[Tepronnueckuii 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas u  JJIMHHOMEepuoAHass  (HOpMbI
[Tepuoguueckoit cucrembl xumuueckux sneMeHToB [l. . Menneneea. [lepuosbl
u rpynmbl. OU3NYECKUH CMBICH IOPAAKOBOIO HOMEpPA, HOMEPOB IMEPHONA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3otomnel. Dnexktponsl. CtpoeHune
AIIEKTPOHHBIX ~ 000JIOYEK aToMOB NepBbIX 20 XMMHYECKHUX  3JIEMEHTOB
[Tepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOIO
3JIEMEHTA MO ero nonoxeHuto B [lepuoaunueckoit cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS paanyca aTOMOB XHWMHUYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 TPYIIIaM U IIEPUOJIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BUTHs Haykh W npaktuku. . Y. MenneneeB — y4d€HbId U
rpakKIaHUH.

Xumuyeckass cBsA3b. KoBalieHTHass (MOJIIpHAsE YW HEMOJIApHAs)) CBS3b.
DNEKTPOOTPULATEIIBHOCTh XUMUYECKHX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIMM.
[Iponiecchbl OKMCIEHNs U BOCCTaHOBIIEHN. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydyeHrue oOpa3lOB BEIECTB METAJUIOB W HEMETAJUIOB, B3aUMOJCHCTBHE
TUAPOKCUIA [HMHKA C PACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKHUCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiu pa3aoKeHUsl, COEAUHEHUS ).

Mesicnpeomemmoie cea3u



Peanuzanns MeXNpeAMETHBIX CBS3€M MpU M3YYEHHMM XHMHHM B 8 Kilacce
OCYIIIECTBIISIETCS 4Y€pe3 HCIOIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBJISIONIUXCS CUCTEMHBIMU JUISI OT/ACJBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIC TOHSATHUS: HAy4YHBIN (akT, TUIOTE3a, TEOPHs,
3aKOH, aHaJM3, CHHTE3, KiacCuduKamms, TMepUuOAUNIHOCTh, HAOIIOJICHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PAJAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUM 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, Ta3, (PU3MUYECKUE BETUUYHHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, Ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJIHI,
IIOJIE3HBIE UCKONIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO U XMMHYECKAs] peaKLMs

[Ieprnonnueckunt 3akoH. Ilepuoanueckas cucteMa XMMAYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOICTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalaus, KalblUsi H HX
COCIMHEHU B COOTBETCTBMU C TIOJIOKEHHEM 3IJIEMEHTOB B Illepuoanueckoit
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrtpoeHure BellecTBa: BHJbBl XUMHUYECKOW CBSI3U. THUIBI KPUCTAITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOM PEMIETKH U
BHUJa XUMHYECKOH CBS3H.

Krnaccudukaiys 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XUMHYECKUE
CBOWCTBA BENIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPraHUYECKHUX
COEJIMHEHUI, TEHETUYECKas CBSA3b HECOPTAHUYECKUX BEILIECTB.

Knaccudukaiys XuMUYECKUX PeaKIuid MO pa3IMuHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TeIuioBOMYy 3h(deKTy, Mo
U3MEHEHUIO CTETICHEH OKHUCIICHUS XUMHUYECKUX SJIEMEHTOB, IO OOPATHUMOCTH, 1O
Y4aCTHUIO KaTajn3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIINH, TEPMOXUMHUUECKUE
YpaBHEHHUS.

[Tonsitue 0 ckopocTH Xumudeckoid peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpPATUMBIX XUMHUYECKUX peakiusiX. [IoHsITHEe 0 TOMOTe€HHBIX M TeTEPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsatue o xumuyeckoM paBHoBecuu. DakTopswl,
BIIUSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU M TOJOKEHHUE XHUMHUYECKOTO
PaBHOBECHSI.

OKHUCITUTETLHO-BOCCTAHOBUTEIFHBIE  PEAKIMM,  JJIGKTPOHHBIN  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBneHue YpaBHEHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HWCIOJIB30BAaHUEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTHIECKON TUCCOUUALNU. DIIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KartnoHnbl, aHroOHbl. MeXaHu3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHUYecKoH cBsizu. CreneHp aucconuanu. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakiiuu nonHoro oomMeHa. Y cnoBusi MPOTEKaHUs PeaKluii HOHHOTO OOMEHa,
IIOJIHBIE W COKpPAIIEHHBIE HMOHHBIE YypaBHEHHMS peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMI W cCcOJEd B CBETE€ MPEJCTABICHUNA 00 BJIEKTPOJUTUYECKON
nucconnanuu. KauectBeHHbIe peakiiny Ha MOHBL. [loHATHE O THIpOIN3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHME C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJVIOB UM HEMeTauioB (Tpadura M anmasa), CJIOXKHBIX BEIIECTB
(xmopuaa HaTpus), MUCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pPEaKIUU
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOPOB BEUIECTB, MpOLECCA AUCCOIMALMMA KHCIOT, WIEJNOYEd M COJIEH
(BO3MOXXHO  HCMOJB30BAHME BUJEO  MaTEpPHANIOB), IMPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUs  peakuuid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcajgka, BBIICICHHE Ta3a, OOpa30BaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEeaKUun
(ropeHue, peaklMH pasyioKeHHs, COEIMHEHHUS), PACTIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUUMHd Ha HOHBI, pELICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtanibl U MX cOeIMHEHUSA

OO6mast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUUYECKHME CBOWCTBA HAa NPUMEpPE  XJopa
(B3aMMOJEHCTBUE C MeETallJlaM{, HEMETaUIaMHd, IIeJ04aMH). XJIOPOBOIOPOI.
ConsiHass KuCIIOTa, XMMUYECKHE CBOMCTBA, IOJYy4YEHHE, NPUMEHEHHE. [lelicTBue
XJIOpa M XJOPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHelmme XJIOpHUIbl U HX
HAXO0XKJIEHUE B IPUPOJE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE cTereHu okucieHus. CtpoeHue u (U3MUECKUE CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJJIOTPOINHbBIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3NYECKUE U
XUMUYeckrue cBoMcTBa. OKCHUIBI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (Quanueckue U XUMHYECKHUE CBOMCTBA (00IIME Kak
OpeJCTaBUTENd Kilacca KHUCIOT M crneuuduueckue). XUMUYECKHE PpPEeaKIHH,
JeKale B OCHOBE IPOMBIIUIEHHOTO CHOC00a MOMYYeHHUs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHor KUcoThl. COMM CEpHON KUCIIOTHI, KAYECTBEHHAs PEaKLMs Ha



cynbdar-uon. Haxoxnenue cepbl u €€ COEAMHEHUN B TMPUPOJE. XUMHUUYECKOE
3arpsi3HEHUE OKPYKAKOLIEH Cpelpl COEAMHEHUSMHU CEpbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPALICHUSI.

OO1as xapakTepucTuka 37JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHMS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, paclpOCTPAHEHHE B MPUPO/E,
¢duznyeckue U xumudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
(bu3NYecKue 1 XUMUYECKHUE CBOMCTBA, OJydeHHEe U puMeHeHue. Conu aMMOHus,
uXx QU3NYECKUE U XMMUYECKUE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasi KHCIOTa, €€ MoJdydyeHue, (PU3NYecKue U XUMHUYECKUe
cBOiicTBa (0OLIME KaK MPEACTaBUTENs Kiacca KUCIOT W cHerupuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KadyeCTBE MHHEpaJIbHBIX
ya00peHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCJTIOTHBIE JOXIH, 3arpsi3HEHHE BO3/JyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHeie Moaudukammu (Gochopa, GUMUECKHE M XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u pochopHas kuciora, puznueckue U XUMUUECKUE CBONCTRA,
nosyuenue. Mcnonp3oBanue GpocaToB B KaUECTBE MUHEPAIBbHBIX YIOOPEHUN.

O6mas xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHBIE  CTEIEHH  OKUCIEHUSA.  YIJIEpOJ,  aJUIOTPOIIHBIE
MOAM(PUKALIMKM, PACOPOCTPaHEHUE B NpUpPOAE, (HU3MUECKHEe U XUMHYECKUE
cBorictBa. Ancopomusi. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBBIE OpPTaHU3MBI,
NOJlyYE€HUE U MPUMEHEHHE. DKOJIOTMYeCKHe MpoOJIeMbl, CBA3aHHBIE C OKCUIOM
yriepoaa (IV), rumore3a riao0albHOTO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIM
s dekT. YronapHas KUcIoTa U €€ COolM, X (PU3NYECKUEe U XUMUYECKHE CBONCTBA,
noyiyueHue W mnpumeHeHwe. KauecTBeHHas peakinus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHavaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriepojia (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKKA YIIIEBOJAOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HeDTh),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKU BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJii B OKM3HM 4eJOBEKa. MarepuaJbHOE €AMHCTBO OpPraHWYECKHX MU
HEOPTraHWYECKUX COCITMHCHUU.

KpeMHuuii, ero ¢usznueckue M XHUMHYECKHUE CBOMCTBA, IMOJyYEHUE U
npumenenue. CoequHeHuss KpeMHus B mpupoje. OOmue mnpeacTaBieHus 00
okcuae kpemuust (IV) u kpemuueBoit kucinore. CHIMKAThI, UX WCIIOJIB30BAHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHeillne CTpOUTENbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, IIEMEHT, 0eToH, *eje300eToH. [IpobiemMbl G€30macHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpaKAIOIMNUE (PU3NYECKUE W XHMHUYECKHE CBOMCTBA
TraJlOor€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOIb30BAaHHWE BHUAEOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJIOPUJOB (TrajJOreHHUJIOB), O3HAKOMJICHHE C
oOpasmlaMu  ceppl W €€  COCINUHECHHMSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOMIOACHUE TIpoliecca OOyrIMBaHUs caxapa Ioj JACHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3YyYEHHE XUMHYECKUX CBOMCTB
pa30aBlIEHHOM CEPHOM KUCIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIuu Ha CyJb(aT-
WOH W HaOJIOJIeHHWEe TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HMUYECKUMU
cBoiicTBaMu azorta, (ochopa M uX coeauHEHUN (BO3MOKHO HCIIOIH30BAHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOITyUYEHUE,
coOMpaHue, pacrno3HaBaHME M UW3YYEHUE CBOWCTB aMMHUaKa, MPOBEJICHUE
KaueCTBEHHBIX PEAKIMA Ha MOH aMMOHHUS U (ochaT-uoH U U3ydeHUE MPU3HAKOB
UX IPOTEKAHUsI, B3aMMOICCTBUE KOHIIEHTPUPOBAHHON a30THOU KHCIIOTHI C MEJIBIO
(BO3MOKHO UCITIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Moelnen
KPUCTALTMYECKUX PpEIIETOK anmMasza, rpadura, ¢QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM TNPOTHBOTa3a, MOJy4yeHHe, cOOUpaHue, pacro3HaBaHUE U HU3y4YEHHUE
CBOMCTB YIJIEKHUCIOrO rasza, MpOBEJICHHE KaueCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAT-UOHbl U M3yYCHUE TPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIMEN CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 10 TeMe «BakHeuIne HeMeTalulbl U KX COCTUHEHUS».

MeTaJibl 41 MX COeIMHEHUST

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux snemeHtoB [, .
MeHnneneeBa u cTpoeHusi atomMmoB. CTpoeHHE MeTauioB. MeTayuindeckasi CBsi3b U
METAIMYECKAST ~ KPUCTAUIMYECKAss  PEIIETKA.  JJIEKTPOXUMUYECKUH  pAX
HanpspKeHU MeTaioB. U3NYecKne U XUMUYECKHUE CBOMCTBA MeTayioB. OOmue
CrocoObl TMOdy4YeHus: MeTauioB. [loHSATHE O KOpPpOo3uM METauioB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppos3uu. CraBbl (CTajib, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenounbie MeTaibl: TooKeHue B llepronuueckoil cucTeMe XUMHUYECKUX
sanementoB . 1. MeHnaeneeBa, CTpo€HHME MX aTOMOB, HaXOXJICHUE B MPHUPOJE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl u



TUAPOKCHUABI HATpusd M Kanus. [IpuMeHeHue IIeNOYHbIX METAUIOB MW MX
COCIMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MAarHui M KaJblMH: IIOJIOXKECHHE B
[Tepuonnueckoil cucteMe xumudeckux snemeHtoB /. M. MenneneeBa, cTpoeHue
MX aTOMOB, HaX0XJEHUE B Ipupoae. Pu3ndecKkne 1 XMMHYECKUE CBOMCTBA MarHus
U Kanplisa. BaxHeimme coeauHEHHS Kaibius (OKCHI, TUIAPOKCH, COJIH).
XKécTkocTh BOJBI M CITOCOOBI €€ YCTpaHEHUSI.

AJIIOMUHUI: TIOJI0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHME aToma, HaxOXJAeHHE B Ipupoae. Pusnyeckue U
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUIA W THAPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenne B [lepnoanueckoi cucreme XMuMHYECKUX 3J€MEHTOB /1.
. MenneneeBa, CTpOCHHE aToOMa, HAaxXOXJAE€HUE B mpupoac. Pusnmyeckue u
XUMHUYECKHEe CBOMCTBA kene3a. OKCHIbI, THIPOKCH IBI U conn keresa (I1) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C O0Opa3laMud METalIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3YyYCHHE  PE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, ITpoLecca TOPEHUS XKeje3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAHHE  BHUJICOMATEPHUANIOB), MPU3HAKOB  IPOTEKAHUS
KAQYECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajJblUs, ATIOMUHUS, [IMHKA, JKEJie3a
(IT1) u xene3za (I11), meau (1), HaOmroAEHNE U OMMCAHUE MPOIECCOB OKpaIlIMBaHUS
IJIaMEHU HWOHAMHM HaTpusl, Kajdus W Kalblusg (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHUE aM(OTEPHBIX CBOWCTB TUIPOKCUIA AITFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHHE SKCIIEPUMEHTAIIBHBIX 3aJ1a4 Mo TeMe «BaxkHeumme
METAJUIbl U KX COCTMHEHUS».

XuMus ¥ OKpYKA0OLIafA cpeaa

BemecTtBa m Marepuasibl B TOBCEIHEBHOM >KM3HM 4YeJOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMHUUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMHUECKOE 3arps3HEHUE OKpYyXKalolehd cpenbl (mpeaenbHas JOoMyCcTUMast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Poib xumuun B pemieHnn 3KOJI0THYECKUX
npooem.

Xumuueckuui IKcnepumenm:

u3ydeHue oOpasiioB MaTepuanoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIE
MaTepHaIbl).

Mescnpeomemmnule ceasu



Peanuzannss MeXNpeaMETHBIX CBs3€M NMpU M3YyYEHHMM XMMHUM B 9 Kiacce
OCYIIIECTBIISIETCS 4Y€pe3 HCIOIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBJISIONIUXCS CUCTEMHBIMU JUISI OT/ACJBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAy4dHBIH (DaKkT, rumoresa, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KJIacCU(pUKALMs, TMEePUOJAUYHOCTh, HaOII0ICHUE,
SKCIEPUMEHT, MOJICIUPOBAHUE, HU3MEPEHUEe, MOJIeb, SBJICHUE, MapPHUKOBBIM
3 deKT, TEXHOIOTHSI, MaTEPHUAIIbI.

du3nka: Marepusi, aroM, OJJECKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIH]I,
M30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJIa, JJIEKTPUUYECKUN 3apsij, MNPOBOAHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKAs
peméTKa, CruiaBbl, (PU3MUYECKUE BEIUYUHBI, €UHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorus: dorocunres, npixaHnue, Ouocdepa, FKOCUCTEMA, MUHEPATIbHbBIE
yA0OpEeHuUsI, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO  OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUSI XUMHH B €JUHCTBE Y4eOHOU u
BOCIIUTATENBHOM JAESATENHHOCTA B COOTBETCTBUM C TPAJULIMOHHBIMH POCCUMCKUMU
COIMOKYJIBTYPHBIMHU M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, IPUHSTHIMU B
oOuiecTBe MpaBUjIaMHM M HOpPMamH TIOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMONO3HAHUs, CAMOPA3BUTHUSA U COILIUANTM3ALMN 00yYatOIUXCsl.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXalT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJCTBOBATbCS CUCTEMOM IMO3UTHBHBIX IIEHHOCTHBIX OpHUEHTALMl W
pacUIMpEHHE OIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUA:

LHEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUECKOMY
U HAayyHOMY HACIEIUI0, TOHUMAHUS 3HAYCHUS XUMHUUYECKON HAyKH B JKU3HU
COBPEMEHHOT0 O00IIIeCTBa, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOUN WH(MOpMaIuen o
NEPENOBbIX JOCTHXKEHHMSIX M OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpaskKIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOLIEHUH B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENIbCKOM, TBOPYECKOM W ApYyrux  BHAAX
JeSITeIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HONW COBMECTHOM JAEATEIbHOCTU IpU
BBITIOJIHEHUM YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ay, BBHIMOJHEHUH XUMHUYECKHUX
AKCIEPUMEHTOB, CO3/IaHUH YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMONIOHUMAaHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ DITOM Yy4EeOHOW JeSITeNHbHOCTH, TOTOBHOCTHU
OLICHMBaTh CBOE IIOBEJICHUE W TIIOCTYNKA CBOMX TOBApHIUEd C TMO3ULUHU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCJIEICTBHUI IOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MIO3HAHUA:

MHUPOBO33PEHYECKHE MPEJICTABICHNUS O BEIIECTBE M XMMUYECKOW pPEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPA3BUTHsS HAYKH M COCTABIISIOLIUE
OCHOBY JUIsl TIOHUMAaHMsI CYIIIHOCTH HAay4HOM KapTHUHBI MUpA, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPHUPOJABI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOTHOM CPENION, O POJIM XMMHUHU B TIO3HAHUU TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOJIUMbIE I OOBSICHEHUS HAOIIOJACMBIX MPOILIECCOB U SBJICHUIA,
M03HABATENbHOM, MH()DOPMAMOHHOW M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYPON, JOCTYMHBIMU TEXHUUYECKHUMHU CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYyYEHHMIO M TMO3HAHUIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €CaMOOOpa30BaHUIO, MPOEKTHOM M  HMCCIEN0BaTEIbCKOU
NESITEILHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOy4YECHHS B
JlabHEHIIIEM;

4) popmMupoBaHus KyJIbTYPbI 310POBb:

OCO3HaHUE IIEHHOCTH >KW3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3/I0pOBbIO, YCTAaHOBKM Ha 3J0pOBBIK 00pa3 >KM3HH, OCO3HAHME IOCIEIACTBUI U
HEMPUATUE BPEHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypeHHs),
HEOOXOJAMMOCTH COOJIOJEHUsT TpaBUi OE€30MaCHOCTH TMpU OOpallleHHH ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaTbHOMN KU3HMU;

5) TPy10BOT0 BOCTIMTAHMS:

UHTEpEeC K MPaKTUYECKOMY M3yUYEHHIO Mpodeccuil U TpyJa pa3iuyHOro poja,
yBaXEHUE K TPyAy U pe3yibTaTam TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHHUSI TMPEAMETHBIX 3HAHUM 1O XHWMHH, OCO3HAHHBIA BHIOOD
WHMBUYJIbHON TPAeKTOPUHU MPOAOKEHUS 00pa30BaHus C YYETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCHOHATBHON AEATENBHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHHUMH,
TOTOBHOCTH aJalTUPOBATHCS B PO(ECCHOHATBHOM Cpee;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHE K MPHUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE [IEHHOCTU 3/I0POBOIO U
Oe3omacHOro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3znyeckoMy M TICUXHYECKOMY 3/J0POBbIO, OCO3HAHUE LIEHHOCTU COOJIIOJICHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUAX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJEH;

CIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJydaeMble MPU U3YUYECHUU XUMHH, JJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKArOIIEH IPUPOJHON CPENON, 11 TOBBILLICHUS
YPOBHSI ~ OKOJIOTUYECKOW  KyJbTYPhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
9KOJOTMYECKUX MPOOJIEM U MyTeld MX PEIICHHUs MOCPEICTBOM METOJIOB XHMHH,
9KOJOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCSI UM B TO3HABATEIBHOM,
KOMMYHHUKATUBHOW U COMAIIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yibTaTOB BBIIEISIOT 3HAYUMbIE IS
dbopMupoBaHUsT MHUPOBO33PEHHUs OOIICHAYYHbIE TMOHATUS (3aKOH, TEOpus,
IOPUHLIMKII, TUIIOTE3a, (PaKT, cucTeMa, MpoIecc, IKCIIEPUMEHT U JAPYToe.), KOTOpble
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAaHUN M3 ATUX MNPEIAMETOB (HOPMHUPOBATH MPEJACTABICHUE O LIETOCTHOU



HAy4YHOW KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE NeUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, PETYJISITUBHBIC), KOTOphle oOecneunBaloT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIPHOMY IJITAHUPOBAHHWIO W OCYIIECTBICHUIO YYCOHOU
NEeSATETHHOCTH.

IMo3naBaTe/ibHbIE YHUBEPCAIbHbIE YUeOHbIe 1eilicTBUS

ba3zoBble J10rnueckue 1eucTBus:

YMEHUS HWCTOJIb30BaTh NPHEMBI JIOTHUECKOTO MBIIIIEHUS TIPU OCBOCHUH
3HAHWHA: PACKPBIBATh CMBICII XUMHUYECKUX TMOHATHHA (BBIACIATh WX XapaKTEPHBIS
MPU3HAKHM, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHSIMH), WCIIOJIH30BAThH
TOHATHS NIl OOBSICHEHUS OTJEIBHBIX (PAKTOB U SBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKANNK XUMUYCCKAX BEIIECTB U XMUMHYCCKUX PEaKIIMH,
yCTaHABIMBATh TMPUUMHHO-CICACTBEHHBIC CBS3M MEXAY OOBEKTAMU HW3YUYCHUS,
CTPOUTH JIOTUUECKHE PACCYkKIACHUS (MHIYKTUBHBIEC, ACNYKTUBHBIC, 110 aHAJIOTUN),
JIeIaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCE ITO3HAHMS TOHATHSA (TMPEIMETHBIE U
MeTaIpeJMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICITH, UCITOJIb3yeMbIC B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ dJE€MEHTa), XuMHuueckas ¢opMmyia M YypaBHEHHE
XUMUYECKON PEaKIUU — MPU PEIICHUHN Y4eOHO-TTO3HABATEIbHBIX 3aa4, C YIETOM
ATUX MOJEIBHBIX TPEICTABICHUN BBISBIATHL M XapaKTEPHU30BATh CYIICCTBCHHBIC
MPU3HAKH U3Y4YaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUYECKHUX PEAKITUH,
BBISIBIISATH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CJICJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCax U SIBJICHUSX.

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUA, a TaKKe B KayeCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CY KJICHHIA,

NPUOOPETEHUE OIbITa IO TUIAHWUPOBAHWIO, OPTaHWU3ANMH W IPOBEICHHIO
YYCHMUECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoaaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpMyIUpOBaTh 00OOIICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, HCCIICOBAHUS, COCTABIISATH OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c nndopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U WHTEPHPETUPOBATH HHGOPMAIIUIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, TTOJYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4gHO-TIOMyJIIpHAs JUTEpaTypa XWMHUYECKOTO COJACP)KAaHUS, CIPaBOYHBIC
nocoOusi, pecypcel MHTepHETa), KPUTHUYECKH OIEHHWBATh MPOTHUBOPECUMBYIO U
HEJI0CTOBEPHYIO H(OPMAITHIO;



yMEHHE NMPUMEHATh Pa3IMYHbIe METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
UHGOpPMALlMM U COOTBETCTBYIOUIMX JI@HHBIX, HEOOXOJUMBIX Ui BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONpPEAEIEHHOr0 THIIA, TPUOOPETEHHE ONBITA B
00JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIAJICHHE KYJIbTYpPOH aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIBHYIO (JOpMY MpEACTaBICHUSI HHPOPMAIIUKA U
WUTIOCTPUPOBATh pPEIIAEMbIE 3aJa4l HECIO0KHBIMU CXEMaMH, JharpaMmMmaMu,
apyrumu popmamu rpadvki 1 UX KOMOMHALMSMU;

YMEHHME HCIOJIb30BaTh M AaHAJIU3UPOBAaTh B Ipolecce ydyeOHOHl u
UCCIIEIOBATEIbCKON N1€ATEIbHOCTH UHPOPMAIMIO O BIUSHUM MPOMBIIIEHHOCTH,
CEIBbCKOrO XO3SICTBA W TPAHCIOPTa HA COCTOSIHUE OKpYKarouwed MHpUpOIHOU
Cpenpbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJbHbIC Y4eOHbIe 1eHCTBHA:

yMEHMs 3a/aBaTb BONPOCH (B XoAe Jauanora u (Wiu) JIUCKYCCHH) IIO
CyllecTBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS TPEJIOKEHHON 3a/1a4u;

YMEHUS  NPEJICTaBIATh  IOJYYEHHBIE  pPE3yJIbTaTbl  I[TO3HABATEIBHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUI0
pe3yIbTAaTOB BBHINOJHEHHUS XMMHYECKOTO SKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITA,
71a060paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHHsSI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JCSATENBHOCTH  IPU  PELICHUH
BO3HMKAIOIIMX TPOOJEM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB M COTJaCOBaHUS
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JECHCTBUM, OIpPENCICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBITMIOJTHEHHOM paboThI U JpyTHe).

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe NeiCTBHA:

YMEHUE CaMOCTOSITENIbHO OMNPENEHATh LEIN JACSITeNIbHOCTH, IUIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATHh CBOKO
NesITeIbHOCTD, BHIOUpaTh Harbonee d3(ppeKTuBHBIC CIIOCOOBI peleHns Y4eOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
NPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJTyYEHUs! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIECTBAaX M PEaKIMsIX,
OLICHMBAaTh COOTBETCTBHE IIOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW IIEJIM, YMEHHE
MCIOJI30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO 005S3aTEIbHOIO
colepKaHusl, YCTaHOBJIEHHOTO JaHHOW (denepanbHON paboyelt MIpPOrpaMMon,
BBIICJIAIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4yHbIE€ 3HAHUS, YMEHUS U CHOCOOBI



nercTBUl, crnenuduUecKue Mg TIpPeAMETHOH 001acTh  «XHUMHUS», BB
JNEATEIbHOCTH 1O  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYAIIUSX.

K xoHIy 00ydenus B 8 ky1acce npeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YUAIOIITUXCSI YMEHMUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN DIJIEMEHT, NMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oIHOpOIHAsT U HEOJAHOPOHAsS), BAJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas JI0JIs1 XUMHUYECKOTO 3JIEMEHTa B COSTMHEHNHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHME, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHD
OKUCJICHMS, XMUMHUYECKas peakius, KiacCupuKaius peakiui: peakiuu
COCAUHEHHUSI, PEAKUUU PA3JIOKEHUS, pEaKUUU 3aMEUICHUs, peaKuuu
o0MeHa, PK30- U SHJIOTEPMHUUECKHUE PEAKIINH, TEII0BOM A (EKT peakiuu,
AIpO aTOMa, AJIEKTPOHHBIM CIIOM aroma, aroMHas oOpOuTalb, pPaanyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSIpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoBas JOJsl BEIIECTBa
(IpolLieHTHas! KOHILIEHTPAIUsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHWYECKMX TOHSATUHA U
MPUMEHSITh ATU TTOHSATHUS MPU ONMMCAHUM BEIIECTB U X MPEBPAIICHUIA;

e HCIONBb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHHS (HOpMyI
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e OIpEJENATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEeHb  OKHUCJICHHUS  DJICMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHA/JIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAUHEHUU 110
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBaJieHTHAas W HOHHAas) B
HEOPraHUYECKUX COCTUHEHUSIX;

e packpbiBaThb cMmbici [lepuomnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOANYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mnojioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAaHEHMS MacChl BELIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH M XapakTepuszoBaTh TaOMUuHy0 ¢opmy Ilepuognyeckoi
CUCTEMBbl XHMHWYECKHX DJEMEHTOB: pa3inyaTh T[OHITUS «TJIaBHAA
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie U
OOJIbIIIME TEPHOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOpPhIE HMEIOTCS B
tabaune «llepuognueckas cucteMa XuMHYECKHX d3iemMeHToB J[. W
MenpeneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij s/pa, 00IIee YUCIO IJIEKTPOHOB
U pacrpeesieHle X Mo dJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWYCCKHUE BEIICCTBA,
XUMUYECKHE peaknuu (10 YHUCIAy W COCTaBy YYAacCTBYIONIUX B pPEaKITUU
BEIIECTB, M0 TETUIOBOMY 3D dekTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, TTOATBEPIKIAasl ONMMCAHNUE TIPUMEPAMH MOJICKYJIIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIHM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUA B
Pa3IUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOrO0 »dJeMeHTa 1o dopmyre
COEIMHEHMsI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OIEPAIlMHA MBICTUTECIIBHON JIEATCILHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3alllIo, Kiaccu(uKamuio,
BBISIBJICHUE TPUYMHHO-CIICJACTBEHHBIX CBSI3ed — IS M3YyYEHHs] CBOMCTB
BCIIECTB M XWMHUYECKHX pEaKIMi, EeCTECCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUSA — HAOIIOJCHHWE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

ClenoBaTh  TMpaBWJaM  TOJb30BaHMS ~ XUMHUYECKOW  MOCyAOH U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXKe IMpaBWIaM OOpalleHUsi C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH TI0 BBITIOJITHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYyYEHHUIO U COOUPAHHIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOJa H KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJEH PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOJAUTH  XUMHYECKHE  IKCICPUMEHTHI  I10
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(;makmyc, henondTanent, METHIOPAHXK U JPYTHE).

K koHIy 00ydenus B 9 kjiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YUAOITUXCSI YMEHHUIA:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKMX IOHATHUH: XHUMHYECKUHI
JJIIEMEHT, aTOM, MOJEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIO’KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHUCJICHUS, XUMUYECKas PEaKLusi, XUMUYECKasl CBSA3b, TEIJIOBOU 3P (PeKT
peakuuu, MOJb, MOJSPHBII  00BEM,  pacTBOp,  IJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHL, 3JIEKTPOJIMTHYECKAs IUCCOLMALMS, PEAKIUH HOHHOIO
oOMeHa, KaTaliM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTENIBHBIC PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCICHHE W  BOCCTAaHOBJICHHUE,
ajuioTponusi, am(pOTepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METajuInyecKas), KpHUCTAJUIMYEcKas pemerka, KOppo3Hus METaJIoB,
CILJIaBbl, CKOPOCTh XUMHUYECKON pEaKUuH, TMPeaeTbHO JOMyCTHUMas
koHueHrpanus [IJIK Bemecrtna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHM U
MPUMEHSIThH 3TU TIOHSATHUS MPU OMMCAHUY BEIIECTB U X MPEBPAIICHUIA;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS (HOpMYyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OTIPEICIISITh BAJICHTHOCTh M CTENIEHb OKUCICHUSI XUMUYECKUX 2JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K
ompeneIEHHOMY KJIacCy COEIMHEHHM 1o (opmysiaM, BUJ XUMUYECKOU
CBSI3U (KOBAJEHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCMHEHUSIX, 3apsJ]l MOHA MO XUMUYECKOU (hopMyiie, XxapakTep Cpeibl B
BOJIHBIX PAacTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMbIica [lepumommueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAaHHUE: OIHUCHhIBATh U XapaKTepu30BaTh
Tabauunyto Gopmy Ilepuoamdeckoil CUCTEMbl XUMHYECKUX DSJIEMEHTOB:
paznuyaTh TOHATUS «TJIaBHas mnoArpynmna (A-rpynma)» U «modouyHas
noarpynmna (b-rpynma)», manbie ¥ OOJbIIME MEPUOABI, COOTHOCUTH
0003HAUEHHUs, KOTOpbIE MMEIOTCd B MEPUOJAMYECKOW Tabiuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHMSI  aTOMOB  XUMHYECKHUX
JIEMEHTOB (COCTaB H 3apsia sjapa, OOIIee YHCIO0 DIEKTPOHOB U
pacmpesiefieHie WX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBACHATH OOIIue
3aKOHOMEPHOCTH B W3MEHEHHHU CBONCTB 2JIEMEHTOB M MX COCJIMHCHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMUCIy U COCTaBY Y4YaCTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHYECKUX DJIEMECHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIUPUIECKUE XHUMHUYECKUE
CBOWMCTBA TPOCTBIX U CJIOXKHBIX BEIECTB, MOATBEPXKAas OMHCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINH;

COCTaBJIATh YPAaBHEHUS DBJEKTPOJIUTUYECKON JMCCOLMALMA  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHUS peEaKIHil, TOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXK/Ty BEIIECTBAMU PA3TMUHBIX KJIACCOB;
pacKpbIBaTh CYITHOCTb OKHCJIHUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIIHIA
MIOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OajaHca STUX PEaKIuii;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTpPOCHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAlICHUN B Pa3IUYHBIX
yCIIOBUSIX;

BBIUMCIISATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O U  MOJSPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO [IOJII0 XUMHYECKOIO »JJIeMEHTa 1o (dopmyiie
COEIMHEHUS], MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKIIHH;

coOmo/laTh  MpaBWJia  MOJb30BAHMS ~ XUMHYECKOM  MOCyI0ll U
7abopaTOpHBIM  00OpY/JOBaHHEM, a TaKXe IMpaBUia oOOpameHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BBITIOJIHEHUIO
71a00paTOPHBIX XHUMHUYECKUX OIBITOB MO TMOJNYYCHHUI0O W COOMPAHMIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIMH,  TOJATBEPKIAIONINE  KAaYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACTO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uonuz-, kKapobonat-, ¢ocdar-, cuiMkaT-, cyiab(dar-, THIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpPaX HEOPTAHMUECKUX BEIECTB;

MPUMEHSTH OCHOBHBIC OINEPAIMU MBICIUTEIILHON JEATeTbHOCTH — aHAIN3
U CHHTE3, CpaBHEHUE, OO0OOIlEHHE, CHUCTEMATU3allMI0, BBISBICHUE
NPUYUHHO-CIIEICTBEHHBIX CBS3€M — JJIsi M3YYCHHs CBOMCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHbIE METOJbl TMO3HAHUS —
HaAOJI0IeHUe, U3MEPEHHEe, MOJEIUPOBAHUE, SKCHEPUMEHT (peajbHbId U
MBICJICHHBIN).
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