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IHHOACHUTEJIBHASA 3AIIMCKA

[lporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOTO OOILIero OOpa3oBaHUSl COCTaBIieHA HAa OCHOBE
TpeOOBaHUII K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOH MpOrpaMMbl OCHOBHOTO OOMIEro
oOpazoBanus, npenctasneHHsix B @I'OC 00O, a takke Ha OCHOBE (eaepanbHON paboueil mporpamMMel
BOCIIUTAHUS M ¢ YYETOM KOHICTIUH MPENoJaBaHusl y4eOHOro npeaMeTa «XUMUs» B 00pa30oBaTENbHBIX
opranuzanusx Poccuiickon denepanumu.

[TporpaMma mo XxuMHHU Ja€T MPEACTAaBICHUE O 1eTsX, o0IIel cTpaTeruu 00y4eHUsl, BOCIUTAHUS 1
pasBUTHsL O0YYaIOIIUXCSl CPEICTBAMH y4eOHOrO MpeAMeTa, yCTaHAaBIMBAET 00s3aTelbHOE MPEeIMETHOE
coJiep)KaHue, MpeaycMaTpUBaeT pacIpeesieHHe €ro Mo KiaccaM U CTPYKTYpUpOBaHME IO pa3lienaM U
TeMaM TpPOrpaMMbl [0 XWUMHH, ONpEAEIsIeT KOIWYECTBEHHbIE M KaueCTBCHHBIC XapaKTEPUCTHUKU
COACpIKaHUA, PCKOMCHAYEMYIO IIOCJICAOBATCIBHOCTh HU3YUCHHUA XUMHU C y‘-IéTOM MCKIPEAMCTHBIX H
BHYTPUIPEMETHBIX CBS3€H, JIOTHKK y4eOHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH oOyuarommxcs,
oTpeJiesisieT BO3MOKHOCTH TpeaMeTa JJIsl pealn3alui TpeOOBaHUH K pe3yibTaTaM OCBOSHHS OCHOBHOMN
o0pa3oBaTeabHON TPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs, a TaKkKe TPeOOBaHUH K
pe3yiabTaTamM 06y‘ICHI/I$1 XMMUHU Ha YPOBHE HCHGI\/'I HU3y4YCHHA NpeIMETa MU OCHOBHBIX BHUIOB y‘IC6HO-
MO3HABATENBFHOM JIESTETHbHOCTH 00YYaloOIerocs 10 OCBOSHHIO YUeOHOTO COJep KaHMsl.

3HaHWEe XWMHH CIYXHUT OCHOBOW UIsi ()OPMHPOBAHHS MHPOBO33PEHHUS O00ydarolierocs, ero
NPEACTABICHU O MaTepUalbHOM EAMHCTBE MHpa, BAXKHYIO POJIb WUIrparoT (GopMUpyeMble XHMHUEH
MMpEACTABJICHUA O B3aMMOIIPCBPALICHUAX SHEPIUU U 06 9BOJIIOIMU BCUICCTB B IIPUPOAC, O MYTAX PCUHICHUA
I00ATBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW, SYHEPreTUYECKON, TTHINEBOH U
HKOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3JpaBOOXpPaHEHHS.

N3yyeHne XuMHH:

CIOCOOCTBYET pealu3aldil BO3MOXHOCTEH MJsi caMOpa3BUTUS M (HOPMHUPOBAHUS KYJBTYPHI
JMYHOCTH, €€ 001IeH U (YHKUMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHHE MBIIIJICHNS. 1 TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs, HABBIKOB
X CaMOCTOSTENbHOW Y4EOHOH AEATENHOCTH, SKCIICPUMEHTANBHBIX W HCCIEIOBATENbCKUX YMEHHH,
HEOOXOIUMBIX KaK B IIOBCEJHEBHOM XKHU3HHU, TaK U B IPOPECCHOHAIBHON AEATEIbHOCTH;

3HaKOMHT CO CHEUM(HUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBa€T OCHOBBI LIEJIOCTHOTO B3MUIA[a Ha
€AMHCTBO NPHUPOJBI W YEIOBEKA, SBISETCS OTBETCTBEHHBIM 3TanioM B (POPMUPOBAHHMM €CTECTBEHHO-
HAY4YHOU 'PaMOTHOCTH O0YYarOII1XCs;

CHoco0CTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHMAM, K
NPUPOJE, K YEIIOBEKY, BHOCUT CBOH BKJIaJ B 3KOJIOTHYECKOe 00pa3oBaHUE O0YUatOLIHXCS.

[annpie HanpaBieHus: B 00yuYeHHH XUMHUH 00ECTIEYHBAOTCS crieu(uKoil coepkanusi yaeOHOro
npeaMeTa, KOTOPBIN SBISIETCS MEeAarorHieckKy alalTHPOBAaHHBIM OTPa)KEeHWEM 0a30BON HAayKH XMMHH Ha
OTpeIeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO o0OmIEro oOpa3oBaHHs OpPUEHTUPOBAaH Ha OCBOCHHE
00yYarOIMMHCS CHUCTEMBbI II€PBOHAYANBHBIX MOHSATHH XHUMHH, OCHOB HEOPraHWYECKOH XUMHUH H
HEKOTOPBIX OTAEIBHBIX 3HAYNMBIX MOHATHH OPTaHUYECKOH XUMHH.

CTpyKTypa coJepKaHus IPOrpaMMBbl TI0 XUMUHU c(POPMUpPOBaHA HA OCHOBE CHCTEMHOTO ITOJIX0/1a K
e€ u3ydenunto. ColiepKaHue CKIIABIBACTCS U3 CUCTEMBI MMOHATHIA 0 XMMHUYECKOM JJIEMEHTE U BEIIECTBE U
CHCTEMBI MOHATUN 0 XUMHIYECKOH peaknnu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI IO MPUHITHITY
MOCIIEIOBATENILHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETHUECKUX MPEICTABICHNN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUY€HHsI KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— Ilepuoauueckoro 3akona JI. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XUMMUH;

— Y4€HHs O CTPOCHHMHU aToMa M XMMHUYECKOH CBA3H;

— MPEACTaBICHUN 00 EKTPOIMTHUECKOMN TUCCOLMALIMY BEIECTB B PACTBOPAX.

Teopernueckue 3HaHUs pacCMaTPUBAIOTCS. HA OCHOBE SMIIMPUYECKU MOIYYEHHBIX U OCMBICIIEHHBIX
(axToB, pa3BUBAIOTCS MTOCIEAOBATEILHO OT OJHOTO YPOBHS K IPYTrOMY, BBITONIHSS (QYHKIINH OOBSICHEHUS



Y TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH NMPAaKTHYECKOTO NMPUMEHEHHS W TOTYyYeHHS
M3y4aeMbIX BEIIECTB.

OcBoeHMEe MPOrpaMMbl 10 XUMHH CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMUYECKOM
COCTaBJIAIONIEH HayyHOH KapTHHBI MUpa B JOTHKE €€ CUCTEMHOM NMPHUPO/bI, IEHHOCTHOI'O OTHOIIEHUS K
HAy4YHOMY 3HAaHUIO W METOJaM MO3HaHMs B Hayke. M3ydeHHe XMMHUHM NPOHCXOAMT C HPUBICYCHUEM
3HAHWH W3 paHee M3YUYCHHBIX Y4eOHbIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7 knaccel» U
«®Dusuka. 7 kmaace».

[lpy u3y4eHWH XUMHUU MPOUCXOAUT (HOPMHUPOBAHHE 3HAHUI OCHOB XHUMHUYECKOH HAyKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHMSA, MPAKTUYECKOW AESTEILHOCTH YellOBeKa M KaK OJHOTO H3
KOMIIOHEHTOB MHPOBOHM KyJbTYphl. 3ajada y4eOHOTO IMpeaMeTa COCTOMT B ()OPMHPOBAHHHM CHCTEMBI
XUMHAYECKUX 3HAaHUH — BaXHEWIIMX (HAaKTOB, MOHITHUH, 3aKOHOB M TEOPETHUECKUX ITOJIOKEHHH,
JOCTYIHBIX O0OOIEHHH MHPOBO33PEHUYECKOTO XapakTepa, sI3blKa HAyKH, B MPHUOOIMIEHWH K HayYHBIM
METO/aM IO3HAHUSI NMPU W3YyYCHWW BEHIECTB M XMMHYECKUX peakiuid, B (POPMUPOBAHUU U PA3BUTUH
MO3HABATEIBHBIX YMEHUN W WX NPUMEHEHHH B Y4eOHO-TIO3HABATENBHOW M Y4eOHO-HCCIIEA0BATEIbCKON
JeSITeTbHOCTH, OCBOSHHH TIpaBIJI 0€301MacHOT0 0OpaIlieHHs C BEIECTBAMH B TIOBCEIHEBHOM JKU3HHU.

[Tpu n3ydeHNH XUMHU Ha YPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus BaXKHOE 3HAYCHUE MTPUOOpeH
TaKue LeNH, Kak:

— (dopMupoBaHHE WHTENIEKTYAILHO pa3BUTON JIMYHOCTH, TOTOBOW K CamMo00pa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO DPEIICHWH, CIIOCOOHOW amanTHUpOBaThCs K OBICTPO
MEHSIFOIUMCS YCIIOBHUSIM KHU3HU;

— HampaBJICHHOCTh OOydYeHHs Ha CHCTEMaTHYeCKoe TMpHOOIIeHHe oOydJalmuxcs K
CaMOCTOSITETIbHOM I103HABATENbHOW JESTENbHOCTH, HAy4YHBIM METOJaM IO3HAHUS, (OPMHUPYIOIIUM
MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUH;

— olecnieyeHHE YCIOBHH, CHOCOOCTBYIOIIMX HPUOOPETEHHIO  OOYYaIOIIMMHCS — OIBITA
PasHOOOpPa3HOM JEATENbHOCTH, TMO3HAHUS W CaMOINO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMITETCHIIMH ), IMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE AJIS1 PA3IMYHbIX BUJIOB JEIATEILHOCTH;

— (opmupoBaHue o0mel (yHKIMOHAIBHON M €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM UHCIIE
YMEHUI OOBSACHITH U OLEHUBATH SIBIICHUS OKPY>KAIOLIETr0 MUPA, UCIIOJIb3Ysl 3HAHUS U OTIBIT, TIOTy4YEHHbIE
NpY W3yYEeHUH XUMHHU, OPUMEHATh UX NPH PELICEHUH NpOoOJIeM B MOBCEJHEBHOW >KMU3HM M TPYIOBOH
JeSITeIbHOCTH;

— ¢QopmupoBanne y 0Oy4yaromuxcsi TyMAaHHUCTUYECKHMX OTHOIICHWH, MOHUMAaHHUA LEHHOCTH
XUMHAYECKUX 3HAHWUN Uil BHIPAOOTKH 3KOJIOTHYECKU LEeNIeCO00Pa3HOro MoBeIeHHUs B ObITY U TPYyIOBOM
JESITEIbHOCTH B LIEJAX COXPAHEHMS CBOETO 310POBbS M OKPY>KaIOLIEeH IPUPOIHON CPeIbl;

— pa3BUTHE MOTHBAaLUHM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHMS OOIIECYETIOBEUYECKUX LEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBHIOOPY HpOQHIsS H
HaNpaBJICHHOCTH JajbHEHIIET0 00yUeHHS.

OOmee 4McIO YacoB, OTBEAEHHBIX JUIS M3YyYEHHsS XHMHUHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpasoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B Hezen), B 9 kinacce — 68 yacos (2
yaca B HEZIEITIO).



COJEP)KAHUE OBYYEHUSA

8 KVIACC

IlepBoHayanbHbIEe XUMHYECKHE TIOHATHS

[Ipenmer xumuu. Posb XMMHUM B KM3HM 4Ye€lOBEeKa. XMMHsI B CUCTEME HayK. Tejla U BeEllECTBa.
®usnyecKkre CBOMCTBAa BEIIECTB. ArperarHoe cocTosiHue BemlecTB. lIoHsATHE 0 MeTonax MO3HAHMS B
xumun. YucTele BemecTBa U cMecu. CriocoObl pa3iesieH!st CMecel.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 37eMEHThl. CHMBOJIBI XUMHUYECKHUX 3y1eMeHTOB. IIpocTeie n
CJIOHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumnueckas ¢opmyna. BaneHTHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENpHAs aToMHas macca. OTHOCUTENbHAs MOJIEKYNspHas Macca. MaccoBas
JIOJISL XUMHUYECKOT0 JIEMEHTa B COEIMHEHHH.

KomnuectBo BemiectBa. Monb. MomnsipHas Macca. B3anMocBs3b KOIMYECTBa, Macchl W YHCIa
CTPYKTYpPHBIX €AMHUI] BeliecTBa. PacuéTel mo GpopMynaM XUMHUYECKUX COSAUHEHNH.

®uznveckre U XUMUYECKHe SIBIEHUS. XUMHUEcKas peakius U e€ MpHU3HaKh. 3aKOH COXpaHeHUs
Macchl BEIIECTB. XHWMHUUYECKHE YypaBHeHHs. Kiaccudukanuss XMMHUYECKHUX peaknuid (CoelnHeHus,
pasioKeHHs, 3aMEILeHHs, 0OMEHa).

Xumuueckuii IKcnepumenn .

3HAKOMCTBO C XUMHUECKOH MOCYA0H, MpaBuiIaMu paboThl B 1a00opaTopuu U NpuéMaMu oOpaleHus
¢ nabopaTopHbIM 00OpyJOBaHMEM, H3yYeHHE | OIUCaHWe (U3NYECKUX CBOHCTB 0OO0pasloB
HEOPraHWYEeCKNX BeIIeCTB, HaOmrogeHne (u3muecknx (IUIaBICHHE BOCKA, TasHUE JbJa, PACTHPAHHE
caxapa B CTYIKe, KHTICHHE ¥ KOH/ICHCAIHS BOBI) H XUMHUYECKUX (TOPEHNE CBEYH, IPOKATHBAHIE METHON
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJNa C KHCJIOTOW) SIBICHWH, HAONIOJICHUE W OINHCAaHUE TPU3HAKOB
MPOTEKAHUsI XUMHUECKUX peakinuid (pa3iokeHne caxapa, B3auMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOPUIOM
Oapwusi, paznoxkenue runpokcuaa meau (1) mpu HarpeBaHuu, B3auMOJIeHCTBIE JKeje3a ¢ PACTBOPOM COIH
menu (1), m3yueHne crmoco0OB pa3eneHus: CMecei: ¢ TIOMOIIBI0 MarHuTa, (MIBTPOBAaHUE, BHIIIAPHBAHNE,
TUCTHIUISIIIASA, XpoMaTorpadus, TPOBEIEHUE OYHMCTKHA TIOBAPEHHON CONM, HAOIOJIEHWE W OIMCAHHE
PE3yNbTATOB MPOBEACHHS ONBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MACChl, CO3JaHUE MOJeieH
MOJIEKY (IIapOCTEPKHEBBHIX ).

BaskHelilmue npeacraBuTe I HEOPraHNYECKUX BelleCTB

Bosnyx — cmecs razos. Cocras Bo3ayxa. Kucnopona — anemMeHT u npoctoe BemectBo. HaxoxxaeHue
KHCIIOpOJia B MPHUpPO/Ie, GU3NIECKHEe H XUMUIECKHE CBOMCTBa (peakiyu ropeHus). Okcunsl. [Ipumenenue
kucnopoga. CriocoObl TOMYYeHHS KHUCIOpOAa B JIa0OpaTopuyd W IPOMBINUIEHHOCTH. Kpyroopor
KHcnoposa B mpupoae. O30H — aJutoTponHas MogUQHKaLuUs KUCIOPOAa.

TemnoBoit  3PPeKT XUMHUYECKOW peaklud, TEePMOXUMHYECKHE YpaBHEHHSA, 3K30- H
9HIOTEPMUYECKHE peakIMU. TOIIMBO: yrojib U MeTaH. 3arpsA3HEHHE BO3/yXa, YCHJIECHHE MapHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIOSI.

Bomopon — snemeHt u mpocroe BemecTBo. HaxoxkaeHue Boxopoia B MpHupoje, GU3NUECKue H
XHUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCcOOB! TomydeHust. Kuciotsl u conu.

Momnsipablit 00BEM Ta30B. PacuéThl MO0 XHMHUYECKUM YpaBHEHUSM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBopurenb. PactBopbl. HacelmieHHblE U
HEHACHIIIEHHbIE PacTBOPHL. PacTBOpHMOCTh BemecTB B Bojxe. MaccoBas IOJIA BEIIECTBA B PacTBOpE.
Xumudaeckue cBoricTBa Boabl. OcHOBaHMS. PoJib pacTBOPOB B MPUPOIE U B )KU3HU YesnoBeka. Kpyrosopot
BOJIBI B IPUPO/IE. 3arps3HEeHNE MPUPOAHBIX BoA. OXpaHa W OYUCTKA MPUPOJHBIX BOI.

Knaccudukamus  HeopraHmdeckux  coeamHenuii.  Oxcuapl.  Kmaccudukaiuss — OKCHIOB:
cosieobOpasyroniue (OCHOBHBIC, KHCJIOTHBIE, amM(pOTEepHBIE) U HecojeoOpasyiomme. HomeHkmarypa
okcu0B. DHU3NUECKUE U XUMUYECKHE CBOMCTBA OKCUAOB. IloyueHre okcHIoB.

OcHoBanns. Knaccubukarnmsi oCHOBaHHHN: MIETOYN U HEPACTBOPUMBIC OCHOBaHMs. HoMeHKIaTypa
ocHoBaHMM. du3nUecKrue 1 XUMUYECKHE CBOMCTBA OCHOBaHUM. [lomyueHne oCHOBaHUH.



Kucnotel. Kimaccudukarus kucnot. Homenknarypa kucinor. @u3ndeckrue 1 XUMAYECKUE CBOWCTBA
kucnot. Psg akruBsHoctu metasuioB H. H. bekerosa. [lonydeHnne Kucior.

Comnu. Homenknatypa coneil. @usndeckue 1 XMUMU4YecKle cBOMCTBa conell. [lonydenue conen.

['eneTnueckast CBSI3b MKy KJIaCCAMHU HEOPTAHUYECKUX COCTUHCHUI.

Xumuueckuii Ikcnepumenn .

KaueCTBCHHOE OIPENICIICHUE COJICpP)KaHUS KHUCJIOpOAa B BO3IyXe, IOJydYeHHe, coOupaHme,
pacro3HaBaHUE M U3yYCHHUE CBOMCTB KUCIOPOa, HAOIIOACHNUE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOIOM
U YCJIOBUS BO3HUKHOBEHHS W TPEKpaIleHUs] ropeHus (Iokapa), 03HaKOMJICHHUE C 00pa3liaMu OKCUIIOB U
ONKMCaHWE WX CBOMCTB, IOJy4YCHUE, COOUpaHUE, pACIO3HABAHMEC W W3YYCHHUE CBOMCTB BOJOpOJA
(ropenne), B3ammoxeictBue Bomopona ¢ okcugoM Meam (II)  (Bo3MOkHO — HWCTONB30BaHUE
BUJICOMATEPUAIIOB), HAOIIOICHUE 00Pa3IlOB BEIIECTB KOJIMYECTBOM | MOJIb, UCCIICZIOBaHUE OCOOCHHOCTEH
pacTBOPEHMS] BEMIECTB C PA3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C ONPEAECIEHHOMN
MaccoBOH JI0JIeil paCTBOPEHHOTO BEIIECTBA, B3aUMO/JIEHCTBHE BOJBI C METalIaMH (HaTPHEM U KaJlbLIEM)
(BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATEPHATIOB), HMCCICAOBAaHUE OOpA3lOB HEOPraHUYECKHUX BEIECTB
pa3IMuYHBIX KJIACCOB, HAOMIOACHHE M3MCHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIIOT U IIEIOYCH,
u3ydeHue B3aumojeiicteus okcuaa meau (ll) ¢ pacTBopoM CepHO# KHCIOTHI, KHUCIOT C METaJUIaMH,
peakiuii HeUTpaIu3aIuu, oJyYeHUe HEPACTBOPUMBIX OCHOBAaHUH, BEITECHEHHUE OJHOTO METallia APYTUM
W3 pacTBOpa COJH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeiire Ki1acchl HeOpraHUIeCKUX
COCIMHECHU .

IHepuonuyecknii 3axkoH u Ilepumoamyeckasi cucremMa xumMuuyeckux 3Jiementos /[l M.
Menpaeneea. CrtpoeHne aromMoB. XuMHUYeCKasd CBfA3b. (OKHCIUTEIbLHO-BOCCTAHOBHUTE/IbHBIE
peakuumn

[lepBble MOMBITKK KIACCU(PUKAIMN XUMHUYECKHX 3JeMeHTOB. lloHsATHE O Tpymmax CXOJIHBIX
3JIEMEHTOB (IENOYHBIE W MIENIOYHO3EMENIbHBIE METaJUIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00Pa3yoT aM(pOTEPHBIE OKCUIBI M THAPOKCH/IBL.

[lepunonuueckuid 3akoH. [lepuonnueckas cucrema xumuueckux aneMeHtoB [[. U. Menneneesa.
Kopotkonepuognas u mmaHONIEproAHas (GopMbl [leproanueckoil CHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
U. Menpneneesa. [lepuonsl u rpynmnel. Gusnyeckuil cMbICH NOPAJKOBOIO HOMEpa, HOMEPOB MEpUOa U
TPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX siaep. M3otombl. DnexkTpoHbl. CTpoeHHE 3IEKTPOHHBIX
obosouek aromoB mepBbix 20 xummudeckux dnmeMmeHToB [lepmommueckoit cucremsl JI. . MeHneneesa.
XapakTepucTuKa XHMHYECKOIO 3JIEMEHTa 1Mo ero mnojoxeHutro B Ilepuoauueckoir cucreme . U.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMsI paJuyca aTOMOB XHUMHYECKUX OJJIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rPyIIaM U IEPHOJaM.

3nauenue Ilepuomnueckoro 3akoHa u Ilepuoauueckoil CHUCTEMbl XUMHUYECKHX JJIEMEHTOB ISt
pa3BuTHUS HayKu U npakTuku. J. V1. MenneneeB — y4€HbIN U rpa)IaHUH.

Xumudeckas cBsi3b. KoBasieHTHast (TOJSpHAs W HEMOJSPHAs) CBSA3b. DJIEKTPOOTPUIATEIHLHOCTH
XHMHYECKUX 3J1eMeHTOB. IOHHas CBSA3b.

Creneap oxucieHus. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE peakmuu. [Iporecchl OKHUCICHUS |
BOCCTaHOBJICHUS. OKUCITUTEN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKchepumenm:

M3ydeHre 00pasIoB BEIIECTB METAJUIOB M HEMETAIOB, B3aUMOJCHCTBHE THAPOKCHIA ITUHKA C
pacTBOpaMH KHCIOT W UIEJIOYEH, MPOBEICHUE OIBITOB, WJUITIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX pEaKIHid (TOPEHUE, PEAKIINH PA3JIOKCHUS, COCTHHCHHS).

Mesicnpeomemnvle ceazu



Peanuzanus MexXnpeaMETHBIX CBSI3eH MPHU M3YYEHUH XMMUU B 8 KIJlacCe OCYIIECTBIISCTCS 4Yepe3
WCTIOJIh30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MTOHATUH, TaK M MOHSATHH, SBJISIOMUXCS CHCTEMHBIMU
JUISL OTJICNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecCTeCTBCHHO-HAYYHBbIC TOHSATHS: HAYYHBIH (hakT, THIIOTE3a, TEOpHUs, 3aKOH, aHallu3,
CUHTE3, Kiaccuukamnus, MEepHOAMYHOCTh, HAOIOJCHHE, SKCIICPUMEHT, MOJICIIMPOBAaHUE, U3MEPCHUE,
MOJICIIb, SIBIICHUE.

®dusuka: MaTepus, aToM, dJEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIBI, PaIUOAKTUBHOCTD,
MOJIEKYJa, DJICKTPUYECKUI 3apsiji, BEIIECTBO, TeNO, O0BEM, arperaTHoe COCTOSIHME BEIECTBa, ras,
(U3MYECKUE BETUYNHBI, €AUHUIBI U3MEPEHHS, KOCMOC, IJIaHEeThI, 3BE311b1, COJTHIIE.

Buonorus: porocunTes, neixanue, buocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpANbl, TOPHBIC TOPOJIbI, MOJIE3HBIC HCKOMAEMBIE,
TOIUTHBO, BOJHBIC PECYPCHI.

9 KJIACC

BeurecTBo M XUuMHYecKas peaKkuusi

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux sieMeHToB [[. M. MeHnneneesa.
CrpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHWU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB IEPBBIX TPEX
MEePUOJIOB, Kajus, Kalbllid MU WX COCAUHCHHM B COOTBETCTBUU C TMIOJIOKEHUEM DIIEMEHTOB B
[Tepuoauueckoil cUCTEME U CTPOEHUEM UX ATOMOB.

CrpoeHue BEIIECTBA: BUIIBI XUMUUYECKON CBSI3U. THUIBI KPUCTAIUTMUECKUX PEHIETOK, 3aBUCUMOCTH
CBONCTB BEILECTBA OT THUIIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOH CBS3H.

Knaccudukammss 1 HOMEHKIATypa HEOPTaHMYECKHUX BEIIEeCTB. XMUMHYECKHAE CBOICTBA BEIIECTB,
OTHOCSIIMXCS K  pa3INYHBIM KJlaccaM HEOPraHWYEeCKHMX COeIWHEHWH, TeHeTHYeCKas CBA3b
HEOPraHWYECKNX BEIIECTB.

Knaccudukanuss XWMHUYECKHX peaKIHWid 10 pPa3MYHBIM TpHU3HaKaM ([0 YWCIYy U COCTaBy
YYaCTBYIOIIUX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3()(eKTy, M0 HM3MEHEHUIO CTETeHEeW OKWCIICHUS
XUMHYECKHAX 3JIEMEHTOB, 110 OOpaTHMMOCTH, MO YYaCTHIO KaTajau3aTopa). JK30- W DHIOTEPMHUYECKHE
peaxium, TEPMOXUMHUIECKHIE YPABHEHMSI.

[lonsitTne o ckopocTH XuMudeckod peaknuu. [loHsTHE 00 O00paTUMBIX W HEOOpPaTHMBIX
XUMHUYECKAX peakiusax. [loHsTHe 0 TOMOTEHHBIX W TETepOTEeHHBIX peaknusax. [loHsaTHe o KaTamuse.
[lonsitie o XwMHu4YecKoM paBHOBecHH. (DaKTOPBI, BIUSIONINE HA CKOPOCTh XMMHYECKOW pEakiuud U
MOJIO’KEHNE XUMHYECKOTO PAaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUH,  JIEKTPOHHBIA  OamaHC  OKHCIUTEIhHO-
BOCCTaHOBUTENHHOW peakiy. CocTaBlIeHHE ypaBHEHUIH OKHCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
WCIIOJh30BaHUEM METO/Ia IEKTPOHHOTO OanaHca.

Teopus 31EKTPOIUTUUECCKON JUCCOLMALMU. DICKTPOIUTHL U HEANEKTPOIUTHL. KaTHOHBI, aHUOHBL.
MexaHu3M AuMcCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMH XUMHUYECKOU CBsi3U. CTENEHb NHUCCOLUALUU.
CunbHbIe U cabble 3JIEKTPOIUTHIL.

Peaknun moHHOTO OOMEHa. YCIOBHS TPOTEKaHHWs pPEaKIHMid HOHHOTO OOMEHa, TOJHBIE W
COKpalléHHbIE HOHHBIE YypaBHEHUS peakuuid. CBoMCTBa KHUCIOT, OCHOBaHMM M cojied B CBeTe
MIPEACTABICHUNA 00 JJIEKTPOIMTUYECKON aucconmnanuy. KadecTBeHHbIE peakinyd Ha WOHBL IloHsTHE O
TUAPOIU3E COJIEH.

Xumuueckuii IKchepumenm:

03HAKOMJICHHE C MOJEISIMU KPUCTALIHICCKUX PEMIETOK HEOPTaHUISCKUX BEIIECTB — METAILIOB U
HeMeTa/uIoB (TpaduTa M ajaMasa), CIOXKHBIX BELISCTB (XJIOpHUIA HATPHS), UCCIICAOBAHUE 3aBUCHMOCTH
CKOPOCTH  XHMHYECKOW pEaKIuh OT BO3ACUCTBUS  pazNUYHBIX  (aKTOPOB, HCCIIEIOBAHUE
3JIEKTPOTPOBOJHOCTH pPAaCTBOPOB BEMIECTB, IpoIllecca IUCCOIMAIMM KHCIOT, IIeJouedl u conel
(BO3MOYKHO HCIIONB30BAaHHE BHEO MAaTEPUANIOB), MPOBEAEHHE OIBITOB, WLTIOCTPUPYIOMNX TMPU3HAKU
MPOTEKAHUsT PeaKiyii HOHHOro oOMeHa (0Opa3oBaHHE OcCajKa, BBIICICHHE raza, oOpa3oBaHHE BO/IbI),
OTIBITOB, WIUTIOCTPHUPYIOIINX MPUMEPHI OKHUCIUTETHHO-BOCCTAHOBUTENBHBIX PEaKIHidi (TOpeHne, peakuu



pasnoXKeHUs, COCAUHCHHUsS), PACIIO3HABAHHE HEOPTaHWYECKHX BEHIECTB C IOMOIIBI0 KaueCTBEHHBIX
peaxiuii Ha UOHBI, PEIICHUE YKCIIEPUMEHTAIILHBIX 3a/1a4.

HemeTansbl u uX coeTUHEHUsI

OOmast xapakTepucTHKa ragoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTENEHH
okucnenus. CTpoeHne u Qpu3ndeckre CBONCTBA MPOCTHIX BEUIECTB — IaJOreHoB. XMMUYECKUE CBOICTBA
Ha MpUMepe XJopa (B3auMoAeHCTBHE C METAIUIAMHU, HEMeTaIaMH, Iesnodamu). XaopoBoaopoa. ConsHast
KHCJIOTa, XMMHUYECKHE CBOWCTBa, TONydeHHe, mpuMeHenue. JleHcTBue Xiopa W XJIOPOBOAOpPOIA Ha
OpraHM3M YelioBeKa. BakHelre XJIOpUIbl M UX HAXOXKIACHHUE B TIPUPOJIC.

OO6mas xapakrepuctika 3eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CtpoeHue W (pu3MyYecKHe CBOWCTBA MPOCTBHIX BEIIECTB — KHCIOPOJA W CEpBI.
AnnotponHble MoAu(UKaIUM KUCIOpoJa W cepbl. XUMHYeCKHe cBoiictBa cepbl. CepoBomopon,
CTpocHHE, (U3NYECCKHEe U XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl KaK MPEACTABUTEIM KHCIOTHBIX
okcuaoB. CepHasi KHCIOTa, (PU3NYECKUE M XMMHYECKHE CBOMCTBA (OOIIME Kak MPEICTaBUTEINs Kiacca
KHACJIOT W crnenupuueckue). XUMHUYECKHE PEaKlMd, JekKallde B OCHOBE MPOMBIIUIEHHOTO crocoba
MOJIYYCHHSI CepHOM KHUCIOTHL. Ilpumenenue cepHoit KuciaoThl. ColM CEpHON KHCIOTHI, KauyeCTBEHHAs
peakius Ha cyibgaT-uoH. HaxoxaeHue cepbl U e€ COCIUHEHUN B MPUPOJAC. XUMHUYECKOE 3arps3HCHUC
OKpY’Kalollel cpeasl COSNMHEHUSMH cepbl (KUCIOTHBIE ITOXKAM, 3arpsa3HEHUE BO3AyXa M BOJOEMOB),
CIOCOOBI €T0 PEAOTBPAILICHHS.

OO0mmas xapakTepucTuka 31eMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIC
CTCTIEHN OKHCIICHUS. A30T, pacnpocTpaHEHHE B TNpHUpOJe, (U3MUECKHE M XUMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupoge. AMMHAK, ero (pU3mUYecKne W XWMHUYECKHE CBOWCTBA, MOMy4YeHHE U
npumenenue. Comu aMMOHUS, X (DM3WYECKHE W XMMUYECKHe CBOWCTBA, MpuMeHeHne. KadecTBeHHas
peaxiusi Ha MOHBI aMMOHHS. A30THasi KHCJIOTa, €€ ToiydeHne, (U3MYecKue M XUMHUYECKHe CBOICTBa
(oOmme kak IpencTaBUTENs Kiacca KUCIOT W crernuduueckue). Vcnomb3oBaHNEe HUTPATOB M COJEH
aMMOHHS B Ka4yeCTBE MHHEPAIbHBIX YIOOpeHWH. XWMHUYECKOe 3arpsi3HEHHEe OKPYXKarollehd Cpeibl
COCIMHEHVSIMH a30Ta (KUCIIOTHBIE JOXAW, 3arpsA3HEHUE BO3[yxa, MOYBHI W BonM0oEMOB). Docdop,
aiotponHele Moaudukau docdopa, puznueckue U xumudeckue coiicrsa. Oxcua ¢ocdopa (V) u
¢dochopras kucnora, puMUEeCKre U XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmoms3oBanue ¢ocdatoB B
KaueCTBe MUHEPAIBHBIX YIOOpEHUIA.

Oo6mas xapakrepucTrka meMeHToB IV A-rpynmel. OcoOeHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHbIS
CTETICHH OKHCIICHHS. Y TJIePO/, AJUTOTPOITHBIE MOJU(PHKAIINH, PACIPOCTPAHEHHE B MPHUPOJIE, (PU3HUECKUe
U XUMHYeCKue cBoicTtBa. AnpcopOrus. Kpyrosopor yrmepoga B mpupone. OKCHABI yriiepoia, HX
¢u3nYecKue W XUMHUYECKHE CBOWCTBA, NEHCTBHE Ha XKUBBIE OPTaHWU3MBI, TOJYYEHHE W IPUMEHEHUE.
DKOJIOTHYECKUEe MPOOJIEMBI, CBSI3aHHBIE ¢ OKcHIoM yriiepona (IV), rumore3a rmo0abHOTO MOTEIUICHUS
KIIUMaTa, MapHUKOBBIN 3 (deKT. YTOoNbHAs KUCIOTa U €€ CONU, UX (PU3UYECKHe U XUMUYECKIE CBOWCTBA,
nosydyeHre M npuMeHeHue. KauecTBeHHast peakiys Ha KapOoHaT-WOHBI. Mcnonas3oBaHue KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBINUICHHOCTH U CEITbCKOM XO3SICTBE.

IlepBoHayanbHbIe TOHATHS 00 OPraHMYECKHX BEIECTBAX KaK O COEAMHEHUSX yriepona (MeTaH,
3TaH, YTHJICH, alleTUIICH, 3TAHOJI, TJIMIIEPHH, YKCYCHas KucioTa). [[pupoiHbIe HCTOYHHUKH YTIIEBOIOPOIOB
(yronp, mpUpONHBIN Tra3, HEPTH), MPOAYKTHl HX IepepadoTku (OCH3WH), WX pOJib B OBITY W
NPOMBIIIIEHHOCTH. [ToHATHE O OHOJIOTMYECKH Ba)XKHBIX BEIIECTBAX: KUPax, OeNKax, yriaeBojax — M MX
POJIH B )KM3HU UYelioBeKa. MaTepualibHOe €JUHCTBO OPTaHUYECKUX U HEOPTaHHYECKHX COCTUHEHUH.

Kpemuuii, ero ¢usnueckre U XUMHYECKUE CBOMCTBA, MojiyueHue W npumeHeHue. CoequHEHUs
KpemHHusT B mpupoae. OOmume mpeacraBieHus o0 oxcuae kpemuus (IV) m kpeMHHEBOW KHCIIOTE.
CunukaTsl, UX HCIOIB30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BajkHelmme cTponuTeNbHbIe MaTepHabl:
KepaMHKa, CTEKJIO, IIeMEHT, OeTOH, kene300eToH. [IpobimeMbr 0€30mMacHOTO0  MCHOIB30BAHUS
CTPOUTENHHBIX MATEPHAJIOB B TTOBCEIHEBHOM KU3HU.

Xumuueckuii Ikcnepumenm:

M3ydeHue oOpas3lOB HEOPTaHWYECKMX BEIIECTB, CBOWCTB COJSHOW KHCIIOTHI, MPOBEICHHE
KaueCTBEHHBIX pEaKIWi Ha XJIOPHI-MOHBI W HAONIOJEHWE TPU3HAKOB MX NPOTEKAHUs, OIIBITHI,



oTpaxkarmue (U3NYECKHE M XUMHUYECKHE CBOWCTBA TaJIOTCHOB W WX COCAMHEHUH (BO3MOXKHO
UCIIOJb30BaHUE  BHUJICOMATCPHANIOB), O3HAKOMJICHHE C oOpa3lamMu  XJOPHIOB  (TaJOTCHHIIOB),
03HAKOMIJICHUE ¢ 00pa3laMu Cepbl U e€ COCTUHEHUAMHU (BO3MOXHO HCIIOJIh30BAaHHE BHUCOMATEPHUAIIOB),
HaAOJIIOJICHUE TIpollecca OOYIJIMBAaHUS caxapa IOJ JCWCTBUEM KOHICHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
W3yYCHUE XUMUYCCKUX CBOMCTB pa30aBICHHON CEPHON KHUCIOTHI, TPOBEACHIE KAaUECTBEHHON peakiuy Ha
cynb(haT-uoH U HaONIOACHUE TpU3HAKa e MPOTEKaHWUs, O3HAKOMJICHHE C (PU3NYCCKHMMH CBOWCTBAMHU
asota, hocopa U UX CoeMHECHUH (BO3MOXKHO HCITOJL30BAHUE BHJICOMATEPHUAJIOB), 00pa3liaMu a30THBIX
u (hocopHBIX YHOOpEHUH, MONy4YeHUE, COOMpaHUe, paclo3HABaHME W W3YyYCHUE CBOWCTB aMMUAaKa,
MPOBE/ICHHE KAaYCCTBCHHBIX PEAKIMii HAa HMOH aMMOHHUsA M (ocdaT-WOH U HM3YYCHHE TNPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCUCTBUE KOHICHTPUPOBAHHOW a30THOW KHUCIOTBI C MeAbl0  (BO3MOXKHO
UCIOJIb30BaHUE BHJICOMATEPHAIIOB), U3yUEeHUE MOJIENeH KPUCTAUIMYSCKUX PEIIETOK anmMasa, rpadura,
¢yiepeHa, 03HaAKOMIJICHHE C MTPOILIECCOM aJICOPOLIMU PACTBOPEHHBIX BEICCTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJy4YeHHe, cCOOUpaHue, paclo3HaBaHUE W W3YYCHUE CBOMCTB YIIIEKHCIIOTO
rasa, MPOBEJICHUE KAaYeCTBEHHBIX PEAKIMM Ha KapOOHAT M CHJIMKAT-MOHBI W U3YYCHUE NPU3HAKOB HUX
MPOTCKaHUS,  O3HAKOMJICHHE C  TPOAYKIMEH  CHJIIMKATHOM  MPOMBIIUICHHOCTH,  peIICHHE
9KCIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BakHee HeMeTaIbl B UX COSTUHEHUS.

MeTajiibl U MX COETHHEHUSI

OO01mas xapakTepUCTUKAa XMMHUYSCKUX 3JICMEHTOB — META/UIOB HA OCHOBAaHMM HMX TOJIOKEHUS B
[Tepuonuueckoit cucteme xumudeckux sneMeHToB Jl. M. MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTauioB. MeTaminueckasi CBSI3b M METATMYECKas KPUCTAUIMYeCKass periéTka. DIEKTPOXUMHUYCCKHIA
psia HampsbkeHuH MetauioB. Du3WYecKHe W XUMHYECKHE CBOWcTBa MeTauioB. OOmme crmocoOs!
nmosrydeHusl MeTaiioB. [IoHATHE 0 KOPPO3WH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTH UX OT KOPPO3WH.
Crnagsl (CTalnb, YyTyH, JIOPATIOMUHAN, OPOH3a) U MX PUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[llenounple MeTammsl: monokeHue B llepmommueckoit cucteme xummueckux snemeHToB JI. M.
MenzeneeBa, CTpO€HHE UX aTOMOB, HaXOXJIeHHE B mpupojae. Pusnveckne U XMMUYECKHe CBONCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIBI ¥ TUAPOKCUIBI HATPUS U Kanws. [I[puMeHeHne menoYHbIX MEeTallIoB
U UX COCIUHEHUN.

[[lenoyHO3eMeNbHBIE METAJUTBI MarHWi W KalblOWd: mojoxeHwe B Ilepuoauueckoil cucreme
xummuaeckux 3memeHToB [l. M. MenzaeneeBa, CTpOeHHE UX aTOMOB, HaXOXIeHUE B Tipupojie. Dusndeckne
¥ XMMHYECKHE CBONCTBA MarHusl W Kalblus. BaxHeimme coequHEHHS Kanblus (OKCHJ, THAPOKCHII,
conn). JKEcTKoCTh BOMBI M CIOCOOBI €€ yCTpaHEHUs!.

Amomunuil: nonoxenue B [lepuoanyeckoil cucreMe xumuueckux >eMeHToB [. . Menneneesa,
CTpPOEHHE aToMa, HaxOXJeHWe B mnpupoae. Dunveckne W XUMHUYECKHE CBOMCTBA aIOMUHUS.
AmMoTepHbIe CBOCTBA OKCHJIA M TUAPOKCH]IA ATFOMUHUS.

Kenezo: nonoxenue B Ilepuoanueckoi cucreme xumuueckux anemeHtoB Jl. V. Menzaeneena,
CTPOCHUE aToMa, HaxoxkJAeHue B mnpupone. Puznyuecknue U XUMUYECKHUE CBOMCTBa keie3a. OKcuppl,
ruapokcubl u conu xkenesa (I1) u xenesa (I11), ux cocras, cBolicTBa U MONyYEHUE.

Xumuueckuii Ikcnepumennt.

03HAKOMIIEHHE C 00pa3llaMd METAJUIOB M CIUIABOB, MX (DU3MUYECKUMHU CBOWCTBAMH, H3yUCHHUE
pe3yJbTaTOB KOPPO3WU META/UIOB (BO3MOXKHO HCIIOJb30BAaHHE BHICOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHAA KaJblUA W HATPHUSA C BOAOM (BO3MOJKHO HCIIOJIb30BaHHE BHIEOMATEPHAIIOB),
WCCIIEIOBAHNE CBOWCTB JKECTKOM BOABI, IIpolleccCa TOPEHHS JKele3a B KHCIOpoae (BO3MOXKHO
WCITOJIb30BAaHUE BUICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus,
KaJIbIUs, alfOMHUHUSA, nuHKa, xene3a (1) u xxenesa (1), mequ (1), HaOarOACHME M OMKCAHUE MTPOLIECCOB
OKpalIMBaHMUs IUTAMEHW WOHAMH HATpHsi, Kalusid W Kaublusd (BO3MOXKHO  HCIIOJNIB30BAaHUE
BUJICOMATEPUAIIOB), HCCIICAOBaHHE aM(DOTEPHBIX CBONCTB TUAPOKCHIA AMIOMUHHS U THAPOKCHUJIA IIHHKA,
peleHne SKCIIepIMEHTAIBHBIX 3324 M0 TeMe «BaKHeHITne MEeTaIbl U X COSIMHEHUSY.

XuMHS U OKpY:KaKolIas cpeaa

BemecTBa 1 MaTepuansl B MOBCEIHEBHOW KM3HH YeJIOBEKa. be3omacHoe MCIOIb30BaHME BEIIECTB
1 XUMUYECKHUX peakuuid B ObiTy. [lepBas moMoIs py XUMHUYECKHIX 0KOTaX U OTPaBICHUIX.



XuMUYecKoe 3arps3HEHUE OKpYyKawilel cpenbl (mpeAenbHas JOMyCTUMAas KOHIICHTPAIHS
Beniects, Aanee — [1JIK). Poias XumMuu B pelieHu# KOJIOTHYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

U3yYeHHUE 00pa3loB MaTepHAIIOB (CTEKJIO, CILIABbI METAIIOB, TOJUMEPHBIC MaTepPHAIbI).

Mesicnpeomemnuie céasu

Peanu3zanus MeKNPEIMETHBIX CBS3CH MPH M3YYCHUH XMMHH B 9 KJlacce OCYIIECTBISICTCS 4epes3
UCIIOJIb30BaHUE KaK OOILIMX €CTECTBCHHO-HAYYHBIX MOHSITHUI, TaK Y TIOHATHM, SBIISIOIINXCSI CUCTEMHBIMU
JUISL OTJICTIBHBIX MTPEJAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC ITOHATHS: Hay4dHbI (DaKT, TMIIOTEe3a, 3aKOH, TEOpHUs, aHaJM3,
CHHTE3, Kiaccu(uKaims, MepuoaMIHOCTb, HAONIOJCHHE, JKCIICPUMEHT, MOJCIUPOBaHHE, M3MEpEHHE,
MOJI€JIb, SIBICHUE, ITAPHUKOBBIN AP PEKT, TEXHOIOTHSI, MaTCPHAIIBL.

dusnka: Matepusi, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIbI, PAJANOAKTHBHOCTD,
MOJIEKYyJIa, OJIEKTPUYSCKUH 3apsil, TMPOBOJAHUKH, MOJYIPOBOTHUKU, JHUIICKTPHKH, (OTOIICMEHT,
BEILIECTBO, TeNO, O0O0bEM, arperaTHoe COCTOSHHE BELIECTBa, a3, pacTBOP, PacTBOPUMOCTS,
KPHUCTAJUTMYECKasi PEHIETKA, CIUIaBbl, (DU3MUYCCKUE BEIUYUHBI, CIMHUIILI H3MEPEHHs, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COMHIIE.

buonorus:  gortocunTe3, aApixaHwe, Owuocepa, DIKOCHUCTEMa, MHUHEpPAIbHBIE YyIOOpEHMUS,
MHKPO3JIEMEHTbI, MAKPOJIEMEHTBI, TMTATEIIbHBIC BELICCTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHepalbl, TOPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIUTUBO, BOJTHBIE PECYPCHI.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMTPOT'PAMMBI 10 XUMHUHU HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOSHHS MPOrPaMMbl OCHOBHOT'O 001Iero 00pa3oBaHMs JOCTUTAIOTCS B
xo7ie OOy4eHHUs] XMMHUHM B EIMHCTBE Y4YeOHOH W BOCIHTATEIBHOM NEATETHLHOCTH B COOTBETCTBUU C
TPaZIWLUOHHBIMA POCCHUHCKUMHU COLUMOKYJIBTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMH,
NPUHATHIMH B 00IIECTBE MPaBUIAMH M HOPMaMHU MIOBEACHUS M CIOCOOCTBYIOT MPOLieccaM CaMOTIO3HAHNS,
CaMOPa3BUTHS U COLMATM3ALNN 00YyUaIOMINXCA.

JIMyHOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYHAIOIIMXCSI PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEGHHOCTHBIX OPUEHTAIIUI U pacIIUpEHUE OIBITA JESITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YacTu:

1) naTpMOTHYECKOT0 BOCIIUTAHHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYyJIbTypHOMY, HCTOPHUYECKOMY M Hay4YHOMY
HacJIeINI0, TIOHUMaHHS 3HAYeHUS] XUMHYECKOH HAayKH B KH3HH COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH
BJIAQJIeTh JOCTOBEPHOW WH(OpPMAIMEH O TEPEAOBbIX JOCTMDKEHUSX U OTKPBITHAX MHPOBOH U
OTEUYECTBECHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHpa U OOILECTBA;

2) rPaKIaHCKOI0 BOCIIHTAHUS

MIPEJICTaBJICHUS O COLMAIBHBIX HOPMaX M MpPaBHUJIaX MEXKINYHOCTHBIX OTHOIIEHHI B KOJUIEKTHBE,
KOMMYHHKATUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJNIE3HOW, Yy4eOHOHMCCIEeN0BATENBCKON,
TBOPYECKOM M APYIMX BUAAX AEATENBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW NESTEIBHOCTU
IpU BBINOJIHEHUH Y4YeOHBIX, MO3HABATEIbHBIX 3a7ad, BBIIOJIHEHHH XUMHYECKHX 3KCIEPHUMEHTOB,
CO3/1aHMM Y4YEeOHBIX HPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAaHMIO M B3aMMOIIOMOILIM B MpOILECCEe 3TOH
yueOHOM [JesITeIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IMOBENEHHE M IOCTYNKH CBOMX TOBapuIIeHd C
MO3UIIMH HPABCTBEHHBIX U NIPABOBBIX HOPM C YUETOM OCO3HAHHUSA MOCIENCTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHUECKHE MPEJCTABICHUS O BEIIECTBE W XMUMHUYECKOW PEAKIUH, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIAIOLINE OCHOBY U1 IOHUMaHUs CYyIHOCTH Hay4HOH
KapTHHBl MHpa, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHA NPUPOABI, B3aUMOCBS3AX
YeJI0BEKa C MPUPOJHOM CpeNloil, O PO XUMHUH B TO3HAHUM 3THUX 3aKOHOMEPHOCTEI;

NI03HABaTeIbHbIE MOTHUBBI, HAlIpaBJICHHbIC HA MOJIY4YEeHHE HOBBIX 3HAHUH 110 XUMHUH, HEOOXOMMBbIE
Ui OOBsICHEHHs HaOII0NAaeMbIX NPOLECCOB U SIBICHHWH, I103HABATEIbHOM, HH(POpPMAnMOHHON u
YUTATENLCKOW KYJBTYpPhl, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSTEIbHOM PadOTHl C y4yeOHBIMH TEKCTaMHu,
CHPaBOYHOM JTUTEPATYPOH, JOCTYITHBIMH TEXHUUECKUMHU CPEACTBAMH HHPOPMAITMOHHBIX TEXHOJIOTUH;

MHTEpEC K OOYYEHHIO M T[IO3HAHHWIO, JIIOOO3HATEIBLHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
camM0o00pa30BaHMIO, TPOEKTHOW U HCCIIEAOBATENBCKOW JAEATENIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHS 00YYEHUS B JalIbHEHIIIEM;

4) popMHPOBAHUSA KYJIBTYPHI 310POBbS:

OCO3HaHUE IIEHHOCTH JKW3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pOBBIO, YCTAaHOBKM Ha
3JIOPOBEI 00pa3 >KU3HH, OCO3HAHWE TIOCIIEACTBUI M HENPHUITHE BPEIHBIX TMPHUBBIYEK (YHOTpeOIeHHUS
AJIKOTOJIsI, HAPKOTHKOB, KypEeHHsT), HEOOXOAMMOCTH COOJIIOJICHHUS ITPaBUI OE€30TIaCHOCTH TIPU 00paIieHUu
C XUMHYECKHMH BEIIECTBAMH B OBITY H PEabHON KHU3HU;

5) TpynoBoro BocnuTaHus:

MHTEpEC K MPAKTHYECKOMY U3yUIEHHIO Ipodeccrii ¥ Tpyaa pa3InyHoOro pojia, yBaXKeHUE K TPyLy U
pe3ynbpTaTaM TPYAOBOH INEATEIBHOCTH, B TOM YHUCIIE HA OCHOBE IPUMEHECHMs NMPEIMETHBIX 3HAHHU II0
XMMHH, OCO3HAHHBIH BBIOOP HHIMBHUIYaJIbHOH TPAEKTOPUU MPONODKEHUS 00pa3oBaHMA € Y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHHM, OOIIECTBEHHBIX WHTEPECOB M IOTPEOHOCTEH,
YCHEIHOH TPO(hecCHOHATBHON JEATebHOCTH W Pa3BUTHUSA HEOOXOAWMBIX YMEHHH, TOTOBHOCTh
aJ1alTUPOBAThCS B IPO(ECCHOHAIBHOM CPELE;

6) IKOJIOrHYeCKOro BOCIIHTAHMSA:



JKOJIOTHYECKH TIeJIeCO00pa3Hoe OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
e€ cyllecTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JI0POBOTO U 0€30mMacHOro o0pas3a KU3HH, OTBETCTBEHHOE
OTHOIIICHUE K COOCTBEHHOMY (HU3UYECKOMY W TCUXMYECKOMY 3/0POBBIO, OCO3HAHHE IEHHOCTH
COOJIFOICHUsT TIpaBWJI OE30MACHOTO TIOBEJCHMSI MpPH padoTe C BEIIESCTBAMH, a TAKXKE B CHUTYaIHsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, IMOJIydaeMble TPU HM3YYCHHUM XUMUH, JJIS pCEIICHHS 3ajad,
CBSI3aHHBIX C OKPYXKAlolled MpUPOAHONW Cpeoi, NJisi MOBBLIINICHUS YPOBHS KOJIOTHMUYECKOU KYJIbTYPHI,
OCO3HaHUs TJIO0AJTBHOTO XapakTepa AKOJOTHYECKHX NPOOJEM M IMyTeH WX PEIICHHS ITOCPEACTBOM
METOJIOB XUMHH, SKOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOICTBOBATHCS MM B TMO3HABATEIBHOM,
KOMMYHUKATUBHOU U COLIMANILHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIBTATbI

B COCTaBEC MCTAlIPpCAMETHBIX  PC3YJIbTATOB BbIACIAIOT 3HA4YUMBbIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHHsI OOICHAYYHbIC TIOHATHS (3aKOH, TEOpHs, IPUHIINI, THIIOTe3a, (aKT, CUCTEMa, MPOIIECC,
9KCIICPUMEHT U JIPYroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpeaMeTax M
MIO3BOJIIIOT Ha OCHOBE 3HAHHWH M3 ATHUX MPEAMETOB (OPMHUPOBATH MPEICTABICHHE O LEIOCTHONH HAYYHOM
KapTUHE MHpa, W YHHUBCPCAJIbHBIC y‘Ie6HI)IC HCﬁCTBHﬂ (HO3HaBaTCJH>HI)Ie, KOMMYHHKATHBHBIC,
pETyJSTUBHBIE), KOTOpble OOECIeYHBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUCOHOM e TEILHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCcAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Joruueckue aeicTBUN:

YMEHHS HCIONB30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHUS] TPH OCBOCHWHM 3HAHWHN: PacKpHIBATh
CMBICTT XUMHYECKUX TOHATHH (BBIIEIATh WX XapaKTepHBIC MPU3HAKH, YCTaHABIWBATH B3aUMOCBSI3b C
JIPYTUMA TIOHATHSIMH), HWCIOJB30BaTh IOHATHA i OOBSCHEHHS OTIENBHBIX ()AaKTOB W SIBICHHUIA,
BEIOMpaTh OCHOBAaHWS W KPUTEPHH IS KIACCUPUKAIMN XUMHUYECKHX BEIIECTB M XUMUYECKHX PEaKIINH,
yCTaHABIUBAaTh MPUYUHHO-CIEIACTBEHHBIE CBS3M MEXIy OOBEKTAaMH W3YYEHHUs, CTPOUTH IJIOTUYECKHE
paccyxaeHus (HHIYKTHBHEIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ), A€TaTh BEIBOJIBI U 3aKIIFOUSHYIS,

YMEHHE TPUMEHITh B TMPOIEcCe IO3HAHWS TMOHATHA (IIPEIMETHBIE W METalpeIMETHEIE),
CHUMBOIIMYECKHE (3HAKOBBIE) MOJIENIH, UCTIOIh3yEeMbIe B XUMHUH, IIPE0OPa30BhIBATh IIMPOKO IPUMEHEMbIC
B XMIMHU MOJIENbHEIE MPEICTABICHUS — XUMHUECKUH 3HAK (CHMBOJI AJIEMEHTa), XUMU4ecKasi GopMmyIa u
ypaBHEHHE XHMHYECKOW PEaKIUi — TMPU PElIeHHH Yy4eOHO-TIO3HABATEIhHBIX 3a7ad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBISBIATh M XapaKTEPHU30BaTh CYIISCTBEHHBIE MPHU3HAKK HW3Yy4aeMBIX
00BEKTOB — XHWMHYECKHX BEIIECTB M XUMHYECKHX pEaKIuii, BBIBIATH OONIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIECTBEHHBIE CBS3H U TIPOTHBOPEUHS B H3y4aeMbIX IPOIIECCaX U SBICHUSX.

Ba3oBble uccienoBaTebCKue 1eCTBUSA:

YMEHHUE HCIOJIb30BaTh MMOCTaBJICHHBIE BOMPOCH B KA4€CTBE MHCTPYMEHTA IMO3HAHUA, a TaKXe B
KaueCTBE OCHOBBI Uil (OPMUPOBAHUS THUIIOTE3bl 1O IPOBEPKE NPABUIBLHOCTH BBICKA3bIBAEMBIX
CY>KJICHHUI;

MpPHOOpPETEHNE ONbITa 10 IUIAHMPOBAaHUIO, OPraHMW3AlMd W TPOBEICHUIO YYCHUYECKHX
OKCIIEPUMEHTOB, YMEHHE HaOI0JaTh 3a XOJOM IIPOIleCcca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3ynabTaT, (GopMmynHpoBaTh O00OOLICHHUS M BBIBOABI 110 pe3yjbTaTaM MPOBEAEHHOIO OIbITa,
MCCIICIOBAHMS, COCTABJIATh OTYET O MPO/JICIIaHHOM paboTe.

Pa6ora ¢ undopmanueii:

YMEHHUE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh NHPOPMAIIUIO PA3ITMYHBIX BUJIOB U POPM
MIPEJICTABJICHHUS, TTOJIy9aeMyI0 M3 Pa3HBIX MCTOYHHUKOB (HAYYHO-TIOMYJISIPHAS JINTEPATypa XUMHUYECKOTO
collepKaHus, CIpaBOYHbIE TTOcOOUsA, pecypchl MHTepHETa), KPUTHYECKH OIIEHWBATh MIPOTHBOPEUNBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE TPUMEHSATh pa3InYHble METOJBl W 3alpochl TPHU TMOUCKE W oTOOpe WHOpMAIMU H
COOTBETCTBYIOIINX MJAaHHBIX, HEOOXOMUMBIX JUIS BBHIMIOJHEHHA Y4YeOHBIX W TIO3HABATENbHBIX 3a7ad
ONpeNesIEHHOTO  THIMA, NpUOOpEeTEHHEe ONbITa B  OOJIACTH  WCIIONB30BAHUS  WH(OPMAIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTUH, OBNAJCHHE KyJNbTypOH AaKTHUBHOTO WCIOJIB30BAHUS Pa3TUIHBIX



TIOMCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BBIOMpATh ONTUMANbHYIO (popMy mpencTaBieHuss WHPOPMALUN H
WITIOCTPUPOBATh pellaeMble 3a/laud HECIOKHBIMH CXEMaMHM, JuarpaMMaMu, APYTrUMH (QopMamu
rpaduku 1 UX KOMOMHAIUSMU,

YMEHHE HCIONb30BaTh M aHAJIW3UpOBaTh B IMpolecce Y4eOHOM U HCCIENOBATENbCKOM
JesTeIbHOCTH MH(OPMALIMIO O BIMSHUM TPOMBILIUICHHOCTH, CENBbCKOTO XO3SMHCTBa M TPaHCIOpTa Ha
COCTOSIHUE OKpY>KaloIled MPUPOAHOI Cpebl.

KoMMyHHKaTHUBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eliCTBUS:

YMEHHS 3a/1aBaThb BONPOCHI (B XOfe auajora W (WiM) JUCKYCCHH) MO CYIIECTBY OOCYKIaeMoOi
TeMbl, ((OPMYIHPOBATH CBOH MPEAJIOKEHHSI OTHOCUTEIBHO BHIMOJIHEHHUS PEATIOKESHHON 3a/1a4H;

YMEHHUSI TPEACTABIATh TONTyYEHHBIE PEe3yNbTaThl MO3HABATEILHOW IESITETHHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaX; JefaTh MPE3CHTAlHI0 PE3yJIbTATOB BBIMOJHEHUS XMMHYECKOTO 3KCIIEPUMEHTA
(;1abopaToOpHOro OMbITa, JIA0OPATOPHOH pPa0OTHI 1O HMCCICIOBAaHHIO CBOKMCTB BEINECTB, Y4eOHOTO
MIPOEKTA);

YMEHHS Y4€OHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATCJIBHOW U
UCCIIEIOBATENbCKON JEATEIbHOCTH TPH PEIICHUH BO3HUKAIOMIMX MPoOJeM Ha OCHOBE y4éTa OOIIHMX
WMHTEPECOB M COTJACOBaHUS TO3WMIMKA (0OCYXkIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHALIUSI COBMECTHBIX JEHCTBHM, OINMPEAEICHUE KPUTEPUEB IO OLIEHKE KauecTBa BBIMOJHEHHOU
paboThI U IpyTHE).

PeryasiTuBHbIE YyHUBepCcATbHBIE YUeOHbIE AeiicTBUS:

YMEHHE CaMOCTOATENILHO OMNpPENENATh IIeJIH JCSTENbHOCTH, IUIAHUPOBATh, OCYIICCTBIISTH,
KOHTPOJIMPOBAaTh M NPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO NEATEILHOCTh, BHIOMpaTh Hamboiee
3¢ (heKTUBHBIE CTIOCOOBI PEeIIeHUsT YIeOHBIX W TTO3HABATEIBHBIX 33]]a4, CAMOCTOSITEIPHO COCTABIIATH WIIH
KOPPEKTHPOBATh TPEUIOKESHHBIH alrOPUTM JCHCTBUI MPH BBHINOJIHEHNUH 3aJaHUI C YIETOM ITOTydEHUS
HOBBIX 3HAaHWH 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX W pPEAKIHAX, OIEHHBAaTh COOTBETCTBUE
HOJYYEHHOTO pe3yibTaTa 3asBICHHOW IIeM, YMEHHE HCIIONb30BaTh W aHAIM3UPOBATh KOHTEKCTHI,
npeIaraeMple B YCIOBUH 3aaHUMH.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe npeMEeTHBIX Pe3yJIbTaTOB 10 OCBOSHHIO 00S3aTEIEHOTO COJIEPKaHHs, YCTaHOBIEHHOTO
JaHHOH (henepasibHOI pabouei mporpaMMoi, BBIACISIOT: OCBOCHHbBIE O0yUYarOIMMHUCS HAay4YHbIC 3HAHUS,
YMEHHS U CIIOCOOBI eHCTBUM, BH/BI ACATEIBHOCTH IO ITOJYYEHHIO HOBOTO 3HAHHS, €r0 HHTEPIIPETALIUH,
npeoOpa30BaHUIO U IPHMEHEHHIO B Pa3JIMYHBIX YY€OHBIX U HOBBIX CUTYallUsX.

K koHiy oOydenus B 8 kiacce npeaMeTHbIE pe3ysibTaThl HA 0a30BOM ypOBHE JOJDKHBI OTpaKaTh
c(OPMHUPOBAHHOCTH y O0YHAIOIINXCS YMEHHIA:

o PpacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKUX THOHSITHUH: aToM, MOJICKYJIa, XUMHYECKHI 9JICMCHT,
MPOCTOE BEIIECTBO, CJIIOKHOE BELIECTBO, CMECh (OAHOPOIHAS U HEOAHOPOIHAS), BaJIEHTHOCTD,
OTHOCUTENbHAsE aTOMHAs M MOJEKYJIApHas Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSIpHAs
Macca, MaccoBas JOJII XUMHYECKOTO 3JeMEHTa B COCAMHEHHM, MOJAPHBIA O0BEM, OKCH,
KHCJIOTa, OCHOBaHHE, COJb, BJIEKTPOOTPULATENbHOCTb, CTENEHb OKUCICHMS, XUMHUYECKas
peakuusi, KiacCu(UKalMsA peaKlUil: peakluyd COETUHEHUS, PEaKUUH DPa3JIOKECHUS, PEeaKLUH
3aMElICHUs], peakuuu OOMeHa, 5K30- M SHAOTEPMHUYECKHE PEaKLUUH, TEIIOBOH 3QeKT
peakuuu, SApo aToMa, SJIEKTPOHHBIA CJIOW aTroma, aTroMHas OpOuTalb, paguyc aToMma,
XUMHYECKasl CBSI3b, MOJAPHAsl M HETOJISIpHAsl KOBAICHTHAS CBS3b, HOHHAS CBSI3b, MOH, KaTHOH,
aHHOH, PacTBOP, MaccoBast A0S BellecTBa (IIPOLEHTHAs KOHLCHTPALUs) B paCTBOPE;

®  JIUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHYECKHX HMOHATHUH M NPUMEHSTH 3TH TOHATHSA
NIPY OMUCAHUM BELIECTB U X MPEBPAIICHHIA;

®  HCNONB30BaTh XUMHUYECKYI0 CHMBOJIUKY JJISI COCTaBIEHHS (OPMYJT BEIIECTB M YpaBHEHHH
XHMHUYECKUX pPeakiiuii;

®  OmnpeAessTh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHApPHBIX COCJUHEHUSIX, CTETICHb OKHUCICHUS
9JIEMEHTOB B OWHAPHBIX COCTUHEHMSAX, MPUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIaccy



coemuHeHWT 10 (opMysaM, BHJ XHMHYECKOW CBSI3W (KOBaJCHTHAas W HWOHHas) B
HEOPraHWYECKUX COETUHEHNUSX;

packpbiBaTh cMmbici Ilepuonuueckoro 3akona JI. WM. MeHneneeBa: J€MOHCTPUPOBATH
MMOHWMaHHUE TIEPUOANIECKON 3aBICUMOCTH CBOHCTB XHMHYECKUX 3JIEMEHTOB OT MX TIOJIOKEHUS
B Ilepmogmueckoil cructeme, 3aKOHOB COXpPAaHEHHS MAacChl BEIECTB, ITOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YY€HUsI, 3aK0OHa ABOTaIpO;

ONKCHIBATh W XapaKTEePH30BaTh TaONUuyHyto (Gopmy [lepnomuueckoli CUCTEMBI XUMHUECKUX
AIIEMEHTOB: Pa3NN4aTh MOHATHS «TJIaBHAs MOATpynna (A-Tpymma)» u «o0odHas MOATpyIa
(b-rpymma)», manbie W OONBIIHME MEPHOMABI, COOTHOCHTH 0003HAYEeHHs, KOTOPBIE UMEIOTCS B
tabmume «llepmommdeckas cucremMa XmMmudeckux odnemeHnToB J[. M. MeHnmeneeBay ¢
YUCIIOBBIMUA XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XHMHYECKHX SJIEMEHTOB (COCTaB M 3apsn
sIpa, o0IIee YHCII0 AIEKTPOHOB U PACTIpEIeTICHHE UX 0 AIEKTPOHHBIM CIIOSIM);
KJIacCU(UIMPOBATh XUMUYECKHE 3JI€MEHTHI, HEOPraHMYECKHE BEIECTBA, XUMHUICCKHUE PEaKIH
(10 YMCITy ¥ COCTaBy yYaCTBYIOIIUX B PEAKIIMH BEIIECCTB, MO TEIIOBOMY 3D dekTy);
XapaKTepu30BaTh (ONMMCHIBATH) OOIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3NIMYHBIX KJIACCOB,
MOJATBEpXKJasi OMNHCAaHWE TpPUMEpaMU  MOJEKYJSIPHBIX  YPaBHEHHH COOTBETCTBYIOIIHX
XUMHUUYECKUX PEaKIIUil;

MPOTHO3UPOBAaTh CBOWCTBA BEMIECTB B 3aBHCHMOCTA OT WX Ka4eCTBEHHOTO COCTaBa,
BO3MOXKHOCTH MIPOTEKAHUS XUMHUECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIISITh OTHOCHTEIBHYIO MOJEKYJISIPHYI0 W MOJISIPHYFO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO dJIEMEeHTa 1Mo (opMylie COSTUHEHHS, MAacCOBYIO JIONO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHNIO XHMHUYECKOW PEaKIIHH;

MPUMEHSATh OCHOBHBIE OIEpallMd MBICIUTENbHON AESITeNTbHOCTH — aHalIW3 M CHHTE3,
CpaBHEHHE, O00O0IIeHNEe, CHCTEMATH3alNI0, KIACCH(HKAINIO, BBISBICHHE NPUYMHHO-
CIIEJICTBEHHBIX CBSI3€H — I W3YYEeHUS CBONCTB BEIIECTB M XHWMHUYECKHX PEaKIuil,
€CTeCTBEHHO-HAyYHbIe METOJBl IO3HAaHWs — HaOMIOJeHWe, W3MEpeHHe, MOICIUPOBaHUE,
SKCIIEPUMEHT (PeaJbHBIA U MBICIIEHHBIN);

CJIeJIOBATh MTPABUJIAM TOJIH30BAHMS XHMUYECKOH MOCYI0H U 1a00paTOPHBIM 000PYAOBaHHEM, a
TaKke TpaBWwiIaM OOpalleHus C BEUIeCTBAMH B COOTBETCTBHH C HHCTPYKIHUSAMH IO
BBIMIOJTHEHNIO  JTA0OPATOPHBIX ~XUMHUYECKHX ONBITOB IO TMOJIYYEHHI0O M COOMpaHMIO
ra3oo0pa3HbIX BEIIECTB (BOJOpPOJa H  KHCJIOPOJa), TPHUTOTOBIEHHIO PACTBOPOB C
ONpeAeEHHOM MaccoBOM Ji0Jiel pPacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTh M MPOBOIAUTH
XUMHUYECKHE SKCIIEPUMEHTHI N0 PacloO3HABAHHMIO PACTBOPOB LIEJIIOYEH M KUCIIOT C NOMOUIBIO
MHIMKATOPOB (JakMyc, (peHondranent, METUIOPAHX U JPYyTHE).

K xonmy oOy4enus B 9 kJacce npeIMeTHBIEC pe3yabTaThl Ha 0a30BOM YPOBHE JAOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MMOHATHN: XUMHUYICCKAN JIEMEHT, aTOM, MOJICKYIIa,
WOH, KAaTWOH, aHWOH, TIPOCTOE  BEIIECTBO, CJIOXHOE  BEIIECTBO, BaJCHTHOCTb,
3JIEKTPOOTPHUIATEILHOCTh, CTEMEHh OKHUCIICHMS, XMUMHYECKas PpEaKIusi, XUMHYEeCKas CBS3b,
TeII0BoM 3 PeKT peakiuu, MoJb, MOJIIPHBINA 00BbEM, PACTBOD, DIICKTPOIHUTHI, HEAJICKTPOJIUTHI,
3JIEKTPOJIUTHICCKAST JTUCCOIMAINS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XHUMHYECKOEe
paBHOBecHe, OOpaTHMble W HEOOpaTHUMBIC PEAKIMH, OKHCIUTEIFHO-BOCCTAHOBUTEIHHBIC
peakuy, OKHUCJIHUTEIh, BOCCTAHOBUTENIb, OKHCIICHHEC ¥ BOCCTAaHOBJICHWE, aJIJIOTPOIIHSI,
aM(poTepHOCTh, XUMHUYECKas CBSA3b (KOBAJICHTHASI, HOHHAS, METAJUTMIECKAas ), KpUCTAIITHICCKAs
peméTka, KOppo3us METaUIOB, CIUIABBI, CKOPOCTh XUMHYECKOM peakuuu, MpereiabHO
nonyctumas konuentpanus 11K BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYCCKUX ITOHSATHN W MPUMEHSATH ITH ITOHATHS
TIPH OITMCAHUU BEIIECTB U UX MPEBPAIICHU;

UCIOJb30BaTh XUMHYECKYI0 CHMBOJHKY JUIS COCTaBICHHsI (OpPMyN BEIIECTB M ypaBHEHUI
XHMHYECKUX pPEeaKiuii;



OIpENIeJIATh BAJICHTHOCTh U CTENEHb OKHUCIEHHS XMMUYECKUX 3JIEMEHTOB B COEIMHEHUIX
Pa3InYHOr0 COCTaBa, MPHUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy COCIUHEHHUI 1o
dbopmynmam, BHI XUMHYECKOW CBsS3M (KOBaJieHTHAas, WOHHAs, METaJUIMYecKas) B
HEOPraHU4YeCKUX COCAMHEHMAX, 3apsA] HOHA 10 XMMHUYECKOHW (opMylie, XapakTep Cpeabl B
BOJIHBIX PAaCTBOpPAax HEOPraHWYECKUX COCOUHEHHH, THUI KPUCTAIMUECKOH PeIETKH
KOHKPETHOTO BEIIECTBa;

packpbiBaTh cMbIch Ilepuoauueckoro 3akona /. M. MenneneeBa U AEMOHCTPUPOBATH €O
IIOHUMAaHUE: ONMCHIBATh U XapakTepu3oBaTh TabauuHyro ¢opmy Ilepumogmueckoil cuctemsl
XUMHYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHS «TJaBHAs noArpymnma (A-rpynmna)» u «mo0ouHas
nonrpynma (b-rpymma)», Mansle n OONbIIHE MTEPHOABI, COOTHOCHTh O0OO3HAYEHWsI, KOTOpbIE
UMEIOTCS B NEPUOJUYECKON TAOJHIlE, ¢ YHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOSHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsi siApa, 00IIee YUCIO JIEKTPOHOB U paclpeesieHHe uxX
MO0 DIIEKTPOHHBIM CIIOSIM), OOBSCHATH OOINME 3aKOHOMEPHOCTH B W3MEHEHHH CBOICTB
3JIEMEHTOB M MX COCAMHEHHWH B Npelenax MajblX MEPUONOB M IJABHBIX MOATPYHI C Y4ETOM
CTPOEHUSI UX aTOMOB;

KHaCCI/I(i)I/IHI/IpOBaTB XUMHUYCCKUC DJICMCHTBI, HCOPraHMYCCKUE BCIICCTBA, XUMUUCCKUC pCAKIINU
(mo 4mcIy W COCTaBy YYaCTBYIOUIMX B pPEaKIHWH BEIIECTB, MO TEIDIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTENICHEH OKUCICHUS XUMHUYECKUX HJIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME U CHCHU(DUUCCKUE XUMHUECKUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIICCTB, IOATBCPIKAAsA OINHCAHUC TpUMCPAMH MOJICKYJIAPHBIX W HOHHBIX
YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMIA;

COCTaBJISITh YPABHEHHS SJIEKTPOIUTUUECKON JUCCOLMALMY KUCIIOT, LIeJI0Yel U COJIeH, IOTHbIE
W COKpamIEHHBbIE ypaBHEHHUS pPEaKIMii HOHHOrO OOMEHa, YpaBHEHHUS  peakiui,
IMOATBEPIKAAIONIUX CYHICCTBOBAHHUE TeHEeTUYECKON CBSI3HU MCXKAY BEIICCTBAMU PaA3JIMIYHBIX
KJIACCOB;

pacKpelBaTh  CYIIHOCTb  OKHCIIHTEIILHO-BOCCTAHOBHUTENIBHBIX  pEaKIMH  HOCPEICTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajlaHCca 3TUX PeaKIHii;

IMPOrHO3UpoOBaTh CBOMCTBaA BCHIECTB B 3aBUCUMOCTH OT HUX CTPOCHUA, BO3MOKHOCTH
NPOTEKAaHUS] XUMUYECKHUX NIPEBPALLICHUN B Pa3INYHBIX YCIOBHSAX;

BBIUHCIISITh OTHOCUTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO Macchl BEIIECTB, MAacCOBYIO OO
XUMHYECKOT0 3JeMEeHTa Mo (opMysie COelTMHEHHUs, MACCOBYIO JIONIO BEIIECTBA B pPacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIIY;

coOJII0IaTh MpaBHJIa MOJIL30BAHUST XHMUYECKOH MOCYI0H 1 1ab0paTOPHBIM 000pyIOBaHUEM, a
TaKXXC IpaBuJia O6paH_IeHI/I$I C BCHICCTBAMU B COOTBETCTBHUU C MHCTPYKIUAMU 110 BBIIIOJTHEHHUIO
nab0paTOPHBIX XUMHYECKUX OMBITOB MO TMOJYYEHUIO W COOMpPAHHIO ra3000pa3HbIX BEIECTB
(aMMmaKa ¥ yTIIEKUCIIOTO ra3a);

NPOBOJMUTH PEaKLUWH, IOATBEP)KIAIOIIME KAueCTBEHHBI COCTaB pPAa3IMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHUI-, HOAWA-, KapOoHat-, dochar-, cHIHKAT-,
can)(baT-, THUAPOKCHUI-UOHBI, KAaTHUOHBbI AMMOHUA u HNOHBI N3YYCHHBIX METAJJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX BEIIECTB;

NPUMEHATH OCHOBHBIE ONEpalMyd MBICIUTEIBHONW JEATENbHOCTH — aHaIW3 W CHHTE3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATHU3aLUIO, BBISIBICHHE TPUUYMHHO-CIIEICTBEHHBIX CBA3EH — JIJIsI
M3y4YEeHHUs CBOMCTB BEIIESCTB U XUMHUUECKUX PEAKUH, €CTECTBEHHO-HAyYHbIE METOIbI TIO3HAHUS
— Ha0JII0JIeHre, U3MEpEeHUe, MOAETHPOBaHUE, IKCIIEPUMEHT (peabHBIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u JaekTpoHHbIe (HU(pPOBbHIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM MPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
Xumusi — BaxkHasi 00J1aCTh
11 eCTGCTBOSHaHUHH 1 5 2 https://m.edso0.ru/YNVJIX660G
MPAKTUYCCKOHN ACATCIbHOCTU
YeJioBeKa
B
1.2 CHICCTER 1 XHMIHCCIHe 15 1 https://m.eds00.ru/ONNXRIVFO
peakuumn
Hroro mo pazueny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bosznyx. Kucnopon. I1o e
2.1 AYX. BHCHOPOA. LLOmATH 6 1 https://m.edsoo.ru/D5BORTY30
00 okcHuaax
B i
2.2 OAOPOA. JIOITHE © 8 1 https://m.eds00.ru/5D61JZ6PS
KHCJIOTaX M COJISIX
Boga. P B!
2.3 ona. Pacteope. Towsmie 00 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBaHMSIX
OcHOBHBIE KJ1acc
2.4 HOBHPIC KTaCCRt . 11 1 1 https://m.edsoo.ru/0T5A5MOWT
HCOPTraHNYCCKUX COCANHCHUHN
Hroro no pazneny 30

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XUMHYECKUX d1eMeHTOB J[. U. 7 https://m.edsoo.ru/TCBJIBVWFZ
MenaeneeBa. CtpoeHue
aToma
XumMuyeckas CBS3b.
3.2 OkucnauTenbHo- 8 https://m.edsoo.ru/FEAOABDPF
BOCCTAHOBUTEJILHBIC PEAKITUU
Hroro no pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KonuyecTBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (POBbLIE)
Ne i/ Konrposbusie  IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpEeHue U yriayonenue 3HaHUN
1.1 P T 5 1 https://m.eds00.r/EQETUT35Z
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . P 4 https://m.eds00.r/AFNALWGT7U
peakuuii
DNeKTpoIUTHYECKAs JUCCOLMALUS.
1.3 P 8 HHat 8 1 1 https://m.edsoo.ru/KODUR50VV
XHUMHUYECKUE PEAKIIMU B PACTBOPAX
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO11ast xapaKTepUCTHKA XUMUYECKHX
2.1 B P P 4 1 https://m.eds00.ru/ZTN1F700I
anemeHToB VIIA-rpynmnsl. ["anorenst
OO6m1ast xapakTepruCTUKa XUMUUYECKHIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COCIMHEHUS
OO1m1ast XxapaKTepUCTHKA XUMUYECKHX
2.3 anemeHToB VA-rpynnsl. A3oT, pocop u 7 1 https://m.edso0.ru/VOXDOUX2S
UX COCTUHEHUS
OO1m1ast xapakTepUCTHKA XUMUYECKHX
2.4 aneMeHToB |VA-rpynnsl. Yriuepoa u 8 1 2 https://m.eds00.ru/JPJ200VJIX
KPEMHUH U UX COETUHEHUS
Wroro no pazueny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01me CBOMCTBAa METAJLIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Bakneiiine MeTauibl ¥ UX COCIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro no pazueny 20
Pa3nes 4. Xumus n okpy:kapmasi cpeaa
B
4.1 CIISCTRA I MATCPHAIRL B st 3 https://m.edsoo.ru/TENBWEF7Y
YeJIoBeKa
Hroro no pazueny 3
PesepBHOe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Kon
NpoBEPsSIEMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHUYCCKUC ITOHATHS)

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHAasi M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0Js XHMHUYECKOIrO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KiJaccu(uKalus — peakuMid:  peakUUM — COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUs, peaklUuu 3aMelIeHUs, peakluu OoOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLUU, TEIuIoBOoH 3(QeKT peakuuu, pacTBop,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs ) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHWUMHYCECKUX MOHATHUA U

MMPUMCHSATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

14

1.5

1.6

HCIOJIB30BAaTh XUMHNYCCKYIO CHUMBOJIMKY IJId COCTABJICHUA q)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbpIBaTh  CMBICH  3aKOHOB  COXpPAHEHUs MAacChl  BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOIO YY€HMs, 3aKOHA
ABoranpo

ONpeeNsiTh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B  OWHApHBIX
COCIMHEHUAX

KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEII0BOMY 3 dekry)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAacCChI

BE€IICCTB

1.8

BBIUHCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEeMEHTa Mo (Gopmyie




COCAMHCHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI IMO3HAaHUS — HAOIIO/ICHUE,
U3MEPEHHE,  MOJICIMPOBaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «BakHelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

2.3

2.4

2.5

2.6

paCKpeiBaTb CMBICJI OCHOBHBIX XHMHUUYCCKHX MMOHSTHM: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

OIpCACIIATh INPUHAMJICIKHOCTb BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1Mo Gopmyam
KJIaCCI/I(bI/IIII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAAs ONMCAHUE NPUMEPAMHU

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKINAN

IMPOrHO3NpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU IMPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHUAX

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
71ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpalleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TIO BBINOJTHEHHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3o00pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPEACIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBAThH U MPOBOJAUTH XUMUYECKHE IKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TOMOIIBIO

MHAUKATOPOB (JakMyc, ¢peHondTarer, MeTHIOPAHK U IPYTrHUe)

2.7

MMpOBOAUTDH paC‘{éTBI 10 YPaBHCHHUIO XUMHYSCKOMN pcaKknuuu

ITo Teme: «llepmogmueckuin 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpaeneeBa. CtpoeHHne aTOMOB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEILHEIC peakumn»

3.1

PaCKpbIBATL CMBICJI OCHOBHBIX XHUMHUYCCKHX MIOHSATHIH: AApO aTroma,
ANIEKTPOHHBIA CIIOM aroma, aToMHas oOpOWTalb, paguyc aToma,
XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJApHAas KOBAJICHTHAA CBA3b,

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, aHHOH,




CTCIICHb OKUCJIICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIKCHIBATh U XapaKTepH30BaTh TaONM4Hy0 Gopmy llepuomudeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IU4aTh MOHATHS «TJIaBHAs
noarpynma (Arpymnma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIble» U «OOJIBIIIHEY Cpuoabl

packpsiBaTh cMmbica Ilepuoauueckoro 3akona J.M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT MUX IIOJIOXKCHHSA B HepHOI[I/I‘ICCKOﬁ

CHCTCMC

3.5

3.6

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCSI B  Tabnuue
«Ileppuoguueckass  cucremMa  XMMHYECKMX  dneMeHToB I
MenjeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsa  s1pa, oOlee Yucio

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

3.7

ONpCACIIAITL BUJ XHUMHYECKOH CBS3U (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemiecTBo U XUMHUYECKast pCaKkuus»

11

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX [IOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI, AIIEKTPOJUTHYECKAs JUCCOIHAIIMS,
peaknMy MOHHOrOo OOMEHa, KaTalnu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuumy, OKHCJIUTENb,
BOCCTAHOBUTEINIb, OKHCICHHME M BOCCTAHOBJIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBAJIEGHTHAs, HWOHHa,
METaJUINYecKas), KpUCTAJUIMYECKas peHETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKON peakiuu




1.2

13

14

HIUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKHUX MOHATUH U

HpI/IMeHHTB OTH IIOHATHUS HpI/I OIINCAaHUU BCILICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTaABJIATH ypaBHeHI/IH 3JICKTpOHHTH‘IeCKOI>’I Jucconuanuu KHUCIIOT,
[IeJI0Ye M COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DEaKIuil
HOHHOT'0 0OMeHa

paCKpBIBaTB CYH_IHOCTB OKHUCJIUTCIBbHO-BOCCTAHOBUTCJIIbHBIX peaKLII/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUETHI MO0 YPABHEHUIO XUMUYECKOM peaKkIuu

2.1

2.2

IIo Temam: «HemeTamnsl M uX coeguHEHUS» U «MeTaniabl U HUX

COCAUHCHUA

XapaKkTepu30BaTh (OMUCHIBAThH) 0OIIME U CIeU(PUUECKUEe XUMUYECKHE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBS3U MCKAY BCHICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IMpaBUJIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/II-O

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOAWTH pEAKIUW, TMOJATBEPKIAIONINEe KAa4eCTBEHHBI COCTaB
Pa3IMYHBIX BEIICCTB: pacClioO3HaBaTb OIIBITHBIM HYTGM XJIopumg-,
Opomun, womupa, kapOonar, Qocdar, cunamkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB

[To Teme: «XuMHUs 1 OKpy’KaroIas cpeiar

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IJK

BEILIECTBA; KOPPO3HUs METAJIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaliun MBICITUTEIIBHOM ACATCIIBHOCTH —

aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMaTHU3aIHIo,




BBIABJIICHUC TIPUYHUHHO-CICACTBCHHBIX CBsA3EH — 1 U3YyUCHUA
CBOMCTB BEIIECTB U XHUMHUYCCKHUX peaKqu/I; CCTCCTBCHHOHAYYHBIC
METOABI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HN3MCPECHUC, MOACIMPOBAHUC,

9KCIIEPUMEHT (peajbHbIl U MBICICHHbIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3J1eMEHT COAECPKAHMS

IIepBoHauaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4e€JIOBEKa. XHMHUS B CHUCTEME HaykK.
Tena u BeniectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE

BCIICCTB

IlousTue o METOJax ITO3HAaHHA B XMMHHU. Yucteie B€IICCTBA U CMECCH. Cnoco0n1

pasaciICHUs cMmeceint

1.3

14

ATOMBI WH MOJICKYIJIBI. Xumuueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuueckas Gopmysna. BaneHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHAS MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XMMUYECKOr0 2JI€MEHTa

B COCOAMHCHUHN

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosspHas mMacca. B3anmoCBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacu€rel mo ¢dopmymnam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyuecKknue U XUMHYCCKHE SIBIICHHUS. XHUMHUYCCKast pCaknusga u e€ IMPU3HAKH.
3akoH COXPAHCHUS MaCChl BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KJIaCCI/I(I)I/IKaI_[I/IH

XUMHUYECKHUX PEaKIUi (COeTUHEHMS, pa3I0KEeHUs, 3aMellleHus, OOMeHa)

XUMUYECKU SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0M, C MpaBUIaMU
pabotel B saboparopuu W npuéMamu oOpamieHuss ¢ J1abopaTOPHBIM
o0opysoBaHUEM, H3yuy€HHUE M OnucaHue (U3MYECKHX CBOMCTB 00pasloB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBIeHHE BOCKA,
TasiHUE JIbJla, paCTUPAHHUE caxapa B CTYIIKe, KUIIEHHE U KOHAEHCAIUs BOJbI) U
XUMHYECKUX  (TOpeHHe CBEYH, NPOKATUBAaHUE MEIHOW  IMPOBOJIOKH,
B3aUMOJICKICTBHE MeJla C KHCIIOTOW) SBJIEHWW, HAOIOJICHWE W OIUCaHue
MPU3HAKOB TPOTEKAHUS XUMHUYECKUX peakiuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3oXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE Kelie3a ¢ PaCTBOPOM

comm meau(ll), n3yuenue cnocoOoOB pasaeneHusi cMecei (C MOMOIIbI0 MarHuTa,




2.1

2.2

2.3

¢bunbTpoBaHUe, BbIMIAPUBAHUE, TUCTHIUIALMSA, Xpomarorpadus), MpoBeleHUE
OUYMCTKH MTOBAPECHHOM COJIH, HAOIIOICHUE W ONTMCAHKUE PE3YJITATOB MPOBEACHHUS
OMbITa, WUIIOCTPUPYIOIIEr0 3aKOH COXPaHEHMsI MAacChl, CO3JaHHe Mojeliei

MOJIEKYI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenM HEOPraHMYECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sneMeHT U mpoctoe
BenlecTBo. HaxokaeHuwe kuciopona B mpupoje, (pusmdyeckue U XUMHYECKHE
cBoiictBa (peakiuu ropenus). Oxcuapl. Ilpumenenue kucimopona. CrocoOb
MOJIyYeHHUsl KUCIOpoJa B J1a00opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucnopoza B npupoze. O30H — anorponHas MoaupUKaLUs KUCI0poaa

TernoBoit 3P PeKT XUMUIECKOHN peakiiui, TEPMOXHUMUIECKUE YPAaBHEHHSI, SK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

YCHIICHUE TTAPHUKOBOTO 3 ekTa, pa3pynieHHe 030HOBOTO CIIOs
Bonopon — anemeHT M mpoctoe BemecTBo. HaxokaeHue Bomopoaa B MPHPOJIE,
¢usnyeckue W XUMHYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI TOTYYCHUS.

Kucmote! u comu

2.4

MosnsipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUUECKUM YpaBHEHHSIM

2.5

2.6

dusnyeckue CcBoMcTBa BoAbl. Boma kak  pactBoputens. PacTtBopbl
HacellieHHbIe 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKH3HU ueloBeka. Kpyroropor
BOJAbl B MpUpOAE. 3arps3HEHHWE MPUPOIHBIX BOJA. OXxpaHa ¢ OYHUCTKA
MPUPOAHBIX BOJI

Knaccudukanmst neopranmueckux coeaunennid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpazyromnue. Homenknarypa okcuaoB. Dusznyueckne M XUMHYECKHE

CBOIMCTBA OKCHJIOB. HOJ'Iy‘IeHI/IC OKCHJ0B

2.7

OcHoBanmsi. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [Toirydenre ocHOBaHUM

2.8

Kucnorel. Knaccudukanus xucmor. Homenknarypa kucinor. dusnueckue u
XAMHUYECKHE CBOMCTBAa KHUCIOT. Psin aktuBHOCcTHM MetamioB H.H. bekertona.

[Tonydyenue kuciaor

2.9

Comu. Homenknartypa cosieil. @uU3NYECKUE M XUMHYECKHUE CBOMCTBA COJIEH.

ITonmy4yenue conen




2.10

I'eneTnueckas cBsI3b MEXKAY KilaCCaMHU HEOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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3.1

3.2

XUMUYECKUH  OKCHEPUMEHT: KayeCTBEHHOE OINpeAeNiCHHE  COAEpHKaHHs
KHCIIOpOJla B BO3/YyX€, IOJIyu€HUE, COOMpaHue, pacro3HaBaHUE U H3YyUEHHUE
CBOICTB KHCIOpOJa, HAOMIOEHNE B3aUMOICUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpalleHus TopeHus (Iokapa), 03HaKOMIIEHHUE C
oOpa3liaMu OKCHJOB U ONHMCAHME WX CBOICTB, IOJy4e€HHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3auMOJACHCTBUE
Bozopoaa ¢ okcugoMm Meau(ll) (BO3MOXHO HCIIOIB30BaHUE BHICOMATEPUATIOR),
HaOrosieHne OoO0pas3loB BEIIECTB KOJWYECTBOM | MOJb, HCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHUS BELIECTB C PAa3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJCUCTBHE BOJbI C MeTaJIaMU (HAaTpUEM M KaJbI[HEeM)
(BO3MOXHO HCIOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIIOT U INEJNOYel C MOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIeJI0Yel, Hu3ydyeHue
B3aumoeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJulaMH, peakiuii HelTpanu3alnu, NoTydeHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOr0 MeTajula JpYyrdM M3 pacTBopa COJIM, pEIIeHHe
HKCIEPUMEHTANBHBIX 3a/a4 Mo TeMe «BaxHelIne Kiacchl HEOPraHUYECKHUX

COCTUHEHUI

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBs3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PEAKIIUN

[lepBble TOMBITKM KIACCHU(UKAIIMKM XUMHUYECKUX 2dyieMeHTOB. [loHaTtue o
TPYIAaX CXOJHBIX AJIEMEHTOB (IIEJTOYHbIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphlE 00pa3yroT amdoTepHbIe

OKCHU bl U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctemMa XuMHYECKHUX 31eMeHTOB J[. 1.
Meneneesa. Koportkonepuognas u JUIMHHOIIEpUOAHAS (bopmbI
[lepuoanueckoit cuctembl xuMHueckux anemeHToB [[.M. Menneneesa.
Ilepuponsl u rpynmsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

nepuoja U rpymIbl AJIEMEHTa

3.3

Ctpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI0YeK aroMOB TepBbIX 20 XUMHYECKHX 3JIEMEHTOB




3.4

3.5

[Tepuoanueckoit cucremol .M. MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO

3JIEMEHTA MO ero noyoxenuto B Ilepuoanueckon cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOMCTB IO TpyNmaM U MEpHUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTUsS Hayku W mnpakTuku. .M. MennaeneeB — y4€HbId U

rpakiaHuH

Xumnueckass cBsizb. KoBaneHTHas (MoOJsipHass M HEMOJIApHAsi)  CBS3b.

BJ'ICKTpOOTpI/II_IaTeJ'IBHOCTL XMMHUYECKHX 3JIEMEHTOB. MOHHAs CBS3b

3.6

3.7

Crenenp okucineHusa. OKHCIMTEIFHOBOCCTAHOBUTEIBHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0pa3lloB BELIECTB METAIIIOB H
HEMETAJUIOB, B3aUMOJEHUCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCIOT U
LIeJI0YEH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COJePKAHUSA

BemectBo 1 XuMHu4ecKas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, Kalblusi MU MX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHUEM 3JIeMeHTOB B Ilepromnueckoi

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XHUMUYECKOW CBSI3M. THMBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIIIMYECKOU PEIIETKU
Y BUJA XUMHUUYecKon cBsi3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHUIeCKUX
BelleCTB (MEXIyHApOAHAas U TpUBHalbHAs). XUMHUYECKUE CBOICTBA BEILECTB,
OTHOCSIIMXCA K PAa3jJUyHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKkIUi M0 pa3IMYHBIM MPU3HAKaM (110 YHUCITY U
COCTaBy Yy4YacTBYIOIIMX B PpEaKLUU BEIIECTB, MO TEIIOBOMYy 3(ddekry, o

W3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, II0 06paTI/IMOCTI/I,
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110 Y4aCTHIO KaTanmaTopa). 9K30- u SHAOTECPMHUYCCKUC pCaKlIuu,

TEPMOXUMHYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUUYECKON peaKLIMU

[Tonarue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOT€HHBIX M I'€TEPOreHHbIX peakuusax. IloHaTne 0 XuMU4eCKOM paBHOBECHUH.
@akTophl, BIMAIOIIME HAa CKOPOCTh XMMHYECKOM pPEaKLMM U IIOJO0KEHUE

XUMHYECKOI'O paBHOBECHU A

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHuE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMHA C HCHOJIb30BAHMEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katuonsbl, annoHbl. MeXaHU3M AUCCOLMAIIMMU BEIIECTB C PAa3IUYHBIMU BUIAMU
xuMudeckon cBsizu. CteneHs auccouuanuud. CUIbHbBIE U Ca0ble JIEKTPOIUTHL.
Peakiiun nonHOrO OOMEHa. YCIIOBHS MPOTEKAHMS PEAaKIUid MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHBbIE HMOHHBIE ypaBHEHMs peakiuil. CBOWMCTBa KHUCIOT,
OCHOBaHMW U COJel B CBET€ NPEIACTABICHUN OO0 SJICKTPOIUTUYECKOM

nuccounanuu. KauectBeHHble peaknu Ha MOHBI. [loHsATHE O THApPOIM3E Coei

XUMUYECKUH DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSIMH KPUCTAJUTHUECKUX
pemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
anMasa), CIIOKHBIX BeIIeCTB (XJIOpUIa HATpPHsl); UCCIEJOBAHHE 3aBHUCUMOCTH
CKOPOCTH XHMHYECKOW peakluuu OT BO3JAEUCTBUS pPa3IMUHBIX (HAKTOPOB;
HCCIIEIOBaHNE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpoliecca
JTUCCOIMAIIMN  KHCIIOT, WIeIoYed H  cojle (BO3MOXKHO HCIIOJIh30BaHHE
BUJICOMATEPHAIIOB); TPOBEACHHUE ONBITOB, HUIIOCTPUPYIOIIUX TMPU3HAKH
MPOTEKAHUS Peakiuii HOHHOTo oOMeHa (00pa3oBaHME OCa/Ka, BBIJICICHUE Ta3a,
o0Opa3oBaHHe BOJbI); OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaKkUUi (TOpeHHEe, PeaKkUH pPa3yioKEHUs, COCTUHEHUS);
pacrmo3HaBaHHe HEOPTAHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEAKIUit

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCIMHECHUA

OO6mass  xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u Gu3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpE XJopa
(B3aumoJielicTBHE C MeETaUIaMH, HEMETaJUlaMHy, IIeJo4yaMu). XJIOPOBOIAOPO.

CosngHast KHCJIOTa, XUMUUYECKUE CBOMCTBA, MOJIyYEHHE, MpUMeHeHue. [lelicTBue




2.2

XJI0pa U XJOPOBOAOpOJa Ha OpraHHU3M 4YCJIOBCKA. Baxwueimne XJIOpUIbI U HUX

HaxO0JICHUE B MIPUPO/JIE

OObmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOCHHUs
aTOMOB, XapaKTepHBIE CcTereHN okuciaeHus. CTpoeHune u GpU3MUECKUe CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCJIOpOJa M cepbl. XMMUYECKHEe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢dusnueckue W XUMHYECKHME CBOHCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIOB. CepHasi KUCIOTa, (GU3MYECKHE M XUMHUYECKHE CBOICTBA
(oOmme Kak MpencTaBHTENs Kjlacca KHUCIOT M cnenuduyeckue). XuMHUUECKUE
peakuuy, JIeKaIMe B OCHOBE INMPOMBIILIEHHOTO CHOCO0a IOJy4eHHUS! CEpHON
KHCJIOTHI. HpI/IMeHeHI/Ie. Conu CCpHOfI KHCJIOTBI, Ka4Y€CTBCHHAA pCaKUusa Ha
cynb¢at-uoH. HaxoxneHue cepbl u €€ COeIMHEHUH B MpHpoae. XUMHYECKOE
3arps3HEHUE OKPYKAIOMIEH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpeaoTBpalliCHUA

2.3

OO6mass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IPUPO/IE,
(dbu3nueckrue U XUMHYeCKHne cBoicTBa. KpyroBopot a3zota B mpupoje. AMMHUAK,
ero (u3MuecKue W XMMUYECKHE CBOMCTBA, MojydyeHue u npumeHenue. Conu
aMMOHHS, UX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KadecTtBeHHnasi peakiiusi HAa MOHBI aMMOHHS. A30THasl KUCJIOTa, €€ TOJydYeHHE,
¢du3nueckue W XUMHUYECKHe CBOWCTBa (00IIME KakK MpeICcTaBUTENsS Kiacca
KUCJIOT U crenuduueckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpenbl COeMHEHUSMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPSI3HEHUE BO3/1yXa, TTOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpuznUecKre U XUMUUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMUYECKHE CBOWCTBa, mosydenue. lcmonb3oBanue QocdaroB B kadecTBe

MUHEPAIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTpOEHHUS
aTOMOB, XapaKTEepPHBIE CTETNIEHW OKUCICHHUS. YTJIEepol, auIOTPOITHBIC
MOIU(UKAIMK, PACHIpPOCTPaHEHUE B MPHUpPOJE, (U3NYECKHEe M XHMUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. OKCHUIbl yriepona,
ux (uznyeckre M XUMHUYECKHE CBOICTBA, JEHCTBHE HA JKUBBIE OPraHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHUC. DKOJIOTHUECKHUE HpO6HCMBI, CBsI3aHHBIE C OKCHAOM




yraepona(lV); rumore3a T1I00aJPHOTO TOTEIUICHHUS] KJIWMAaTa; ITapHUKOBBIM
apdekr. YrompHas KUCIOTAa U €€ CONMM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YCHHE W TpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUICHHOCTH H

CEIIbCKOM XO3STCTBE

2.6

2.7

[TepBoHavasibHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, 3TWJICH, AalETUJICH, 3TaHOJ, TJIHUIEPUH, YKCYyCHas
kuciora). MIX cocraB m xumudeckoe crtpoeHue. [loHsTe o OmogorHyecku
BOKHBIX BEIECTBAX: XHUpax, O€nKax, YIrJIeBOJax — M HUX POJH B KU3ZHH
yeloBeka. MarepuaibHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COEIUHEHUN

Kpemunuii, ero ¢usnyeckme © XHWMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumenenue. CoenuHeHuss KpemMHus B mpupozge. OOmme mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoi kucnote. CHIMKATHI, UX UCIOIL30BAHKUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTU. BaxkHelme cTpoutenbHble MaTepUabl:
KepaMuKa, CTCKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiembl Oe30macHOTO

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEOHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3loB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KAa4eCTBEHHBIX PEaKIMA Ha XJIOPHUA-
WOHbI M HaONIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHI, OTpa’KarolIye
(u3nuecKkre U XMMUYECKHE CBOIMCTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3laMu XJIOPUIOB
(raoreHuI0B); O3HAKOMIIGHME C o0pa3liaMu cepbl M €€ COeIMHEHHUSIMU
(BOBMOXKHO ~ HCIIOJIb30BaHME BHJEOMATepHalioB); HaOJIOJEHHE Mpolecca
oOyriauBaHus caxapa O]l JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayecTBEHHOW peakuuu Ha Ccynb(paT-uoH MW HaONIOJeHHe Tpu3Haka eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHANIOB), 0Opa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; OIyUeHUE, COOMpaHne, paclo3HABaHHUE U
U3Y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEAaKIMi Ha HOH
aMMOHMS U (ochar-uOH M U3ydEHHE TPU3HAKOB UX IPOTEKAHU,
B3aUMOJIEICTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEIBIO (BO3MOYKHO
UCIOJIb30BAHUE BHUIEOMATEPUANIOB); M3Y4YEHHE MOJeNeHl KpUCTAIUIMYECKHX
peméTok anmaza, Trpadura, (QyuIepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOICTBOM




IIPOTHBOra3a; IOJIy4YeHUE, COOMpaHME, PACIO3HABAHHWE U H3Y4YEHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAauYeCTBEHHBIX pEaKIMWi Ha KapOoHAT- u
CWJIMKAaT-UOHbl M HW3y4€HHE IPU3HAKOB MX IPOTEKAaHUS; O3HAKOMIIEHHE C
MPOAYKIMEN CHJIMKATHOM IPOMBILUIEHHOCTH; PEUIEHHE 3KCIEPHMEHTAIbHbIX

3aaa4 I10 TEME «BaxkHele HeMeTauIbl 1 UX COCANHCHUA»

MeTtamisl 1 BX COCAUHCHU A

3.1

OOwiast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkeHuss B Ilepuonuuecko cucreMe XUMHUYECKHX dieMeHToB .U
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
METaJJIMYecKasl ~KpUCTauIMyeckass pemeérka. ODJNEeKTPOXUMUYECKUH  psf

HaprI)KeHI/Iﬁ MCTaJIJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. OO0IMe crioco0bl MOTYYeHUS
MeTauioB. [loHsAITHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CrjiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILLIEHHOCTH

[lenounble MeTaysibl: MojnokeHue B lleproanueckoll cucTeMe XUMHUYECKHX
aneMmeHtoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXKJECHHE B MPUPOJIE.
Ou3nyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
FI/II[pOKCI/IILBI HanI/ISI U KaJusd. HpI/IMeHCHI/Ie IICJIOYHBIX MCTAJIJIOB U WUX

COeINHEHUN

3.4

[IlenoyHO3€MENBHBIE  METAUIBl MarHMd M KaJIbLIMWA:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme xumMudeckux 3imeMeHToB [[.1. MenzaeneeBa; ctpoeHne
X aTOMOB; HaxOXJEHHE B mNpupoae. PU3NYECKME U XMMHUYECKHE CBOMICTBa
MarHus W Kaubliusl. BaxkHelmue coeauHEeHUs KanbIus (OKCHUI, THAPOKCHI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomMuHuil: nonoxkenue B Ilepuoauueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
J.1. MennaeneeBa; CTpO€HHE aToMa; HaxoxkaeHue B mpupoae. dusmdeckue u
XUMHAYECKHE CBOMCTBA AIFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU A

Keneszo: nonoxenne B [lepruonnuecko cucreme XuMu4yeckux snementos [[.1.
MenzeneeBa; CTpOo€HHE aroma; HaxoxjaeHue B mpupoae. Dusmdeckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbI U conu xkene3a(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MOJTy4eHHE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3liaMy METaJIOB U CIUIABOB,

ux (pusnueckuMH CBOMCTBAMHM; U3YYEHHE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCIOJIb30BaHUE BHJICOMATEPHAJIOB), ocoOeHHOCTEeH
B3aUMOJCHCTBUS OKCHJA KaiblUsg M HATpUs C BOJOM  (BO3MOXKHO
HCIIOIb30BaHUE BHJICOMATEPHAIIOB); HCCIICIOBAHHE CBOWCTB JKECTKOW BOJBI;
rmpoiiecca TOPEHHUsS Kejle3a B KUCIOpoA€ (BO3MOXKHO — HCIONb30BAaHUE
BHJICOMATEPHAIIOB); TTPU3HAKOB MPOTEKAHMUSI KAYeCTBEHHBIX PEAKIIUH HA HWOHBI
(Maraus, Kanblius, amromunus, nuHka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJII0JICHUE W ONMMCAaHUE MPOIIECCOB OKpAIlIMBaHUs IJIAMEHW MOHAMH HATpUS,
Kaiuss W Kajnblus  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHUAIIOB);
nccaeaoBaHue aMm(GOTEPHBIX CBOMCTB THIAPOKCHAA AIOMHUHUS U THIAPOKCHIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHelnme MeTaiibl 1

X COCOUHCHU A

XuMmus 1 OKpYyiKaromiasa cpelia

4.1

4.2

HoBrie MaTcepurajibl U TCXHOJIOTUM. BemiectBa u MaTcpHrajibl B HOBCCHHCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcmonp30BaHuE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIPpU XUMHYCCKHUX OXKOrax M

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxarommet cpenst [1/IK. Pons XuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble MCTOYHHUKH YIIEBOAOPOAOB (yrojb, MPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TI<H, HX POJIb B 6BITy " TPOMBIITJIICHHOCTHU

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pas3oB MAaTepHalIOB (CTEKIIO, CIIJIaBbI

MCTAJUUIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
C€CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHBIX MCETOJAX IIO3HAHUSA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XHUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BaTh MOACIN HJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHATbLHON 1eSTeNbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMHN TCXHOJOIWsAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKM, YTO TO3BOJIUT OOYdYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaabHON AesITeNIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

P TIEPEX0/I€ Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHUs

Brmanenne cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIIOXHOE BEUIECTBO, OAHOPOAHAS U
HEO/IHOPOJIHAsi CMeCh, OTHOCHTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHssA), XUMHYECKas
pEaKIys, PpEaKIUH COCIMHCHUS, PEaKIUH pPA3JI0KCHUS, PEaKIUH
3aMeIleHUs, PeakUuu OOMeHa, TEIUIoBOM 3((eKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEaKIUH, PAacTBOpP, MAccoBas HOJIST XUMHYECKOTO
AIIEMEHTA B COETMHEHUH, MAaCCOBast IOJISl M TIPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHUCICHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHasi), MOH, KaTHOH, QHWOH, DJIEKTPOJIUT U HEJIEKTPOJIHT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XMMHUYECKOW peakumu, Katanmsarop, IIJIK, kopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEpUAIb
(B TOM 4ucle MUHEpaJbHBIE YAOOpEHUs, METalIbl W CIUIaBbl,
HOPOAYKTHl MepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHYECKHX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPY)KAIOILYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBaTh XMUMHUYECKHE 3HAHUSA CO 3HAHMSIMH JIPYTHX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OIbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHas W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEIIECTBAX, HUX
NpeBpalleHUsIX M NPAaKTHUYECKOM MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A yqeGHo-nostaBaTeanHx 3aJa4d

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUH  XUMHUYECKHMX  pEaKIMi; OCHOBAMHM  XMMHYECKOU
HomeHkarypsl (IUPAC u TpuBHanbHOI)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
DJIEKTPOHOB), PACIPENEICHUEM DIIEKTPOHOB TI0 JHEPreTHYECKHM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATUS U KAIbIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XHUMUYECKHX DJIEMEHTOB (paJlyc aTroMa, 3JIEKTPOOTPHIIATEIBHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuomuueckoit cucreme (B MaJbIX MEpHOAaX M TJABHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOCHUS aTOMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTEMEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XHMHIECKHAE CBOMCTBA:
MPOCTBIX BeMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, amMmas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHHi,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
99 metawioB |-IIA rpynm, amomunaus, meau (l1), muaka, xenesa (Il u
' I11), oxcunast yraepona (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, azoTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEPU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCJIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKMX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BIYUCIATh (IPOBOAUTH PACcU€Thl):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSAM XHMHUYCCKHX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; YyMeHUEe chopMynnpoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U labopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B IIOBCETHEBHOW JKM3HH, TIPABUIAMH TTOBEACHHS B IEIX COepeKCHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB IUIAHUPOBAHUS U OCYIICCTBIICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONrcaHue (PU3NYECKUX CBOMCTB BEIICCTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




HIUTIOCTPUPYIOIIUE TPU3HAKU IIPOTEKAHUA XUMHUYCCKUX peaKHI/Ifl

13.2

U3Yy4eHHEe CII0COO0B pa3eNieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4
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13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHONM MaccoBOM  Jonei

pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneNeHUs XapakTepa Cpelbl B PacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE M OINMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBaHUSIMU, COJIIMHM; TIOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUIA;
BBITECHEHHE OJHOIO MeTajyla JApyrMM W3  pacTBOpa  COJIHU;
UCClIeIoOBaHUE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGI[HHCHPIﬁ)); ((3J'IGKTPOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«BaxxHelmre MeTaIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUI-,
uomua-, cymnedar-, Qocdar-, KapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJblys, aTFOMHHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:
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NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpaq)I/IKOB n T3.6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATH CBA3U MEXKAY pPCaJIbHO Ha6J'IIO,Z[a€MBIMI/I XHUMHUYCCKUMH
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMHPC,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIeMEHT COAECPKAHMS
1 IIepBoHauaIbHBIE XUMUYECKUE TTOHATHS
1.1 YucTeie BemecTBa u cMecH. CiocoObI pa3zieiieHus: cMecei
19 ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHYECKUX
' 251eMeHTOB. [IpOoCThIE U C10KHBIE BELIECTBA.
13 Xumuyeckast popmyna. BalleHTHOCTE aTOMOB XHMHUYECKUX dJIeMEHTOB. CTeneHb
' OKHUCIICHUS
3aKkOH TIIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAas aTOMHas Macca.
14 OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas 1011 XMMHUYECKOTO 3JIeMEHTa
B COCAMHEHUU
L5 KomnyectBo BemectBa. Moab. MomsipHas Macca. MoJisipHbIii 00BEM Ta30B.
' B3anmoCBA3b KOJIMUECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €IMHULL BEILIECTBA
16 @uU3NYECKUE U XUMHUYECKHE SIBJICHHUS. XUMUYECKas peakiuss U €€ MPHU3HAKH.
' 3aK0H COXpaHEHUsI MAaCChl BEIIECTB. XUMUYECKUE YPABHEHUS
5 Ilepnonnueckuit 3akoH u lIlepuonnueckass cucreMa XMMHYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
Ilepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX deMeHTOB J[.1.
2.1 MenpneneeBa. [lepnoasl u rpymnmnbsl. OU3NYECKUN CMBICT MOPSIKOBOIO HOMEPA,
HOMEpPOB IIEPUOJIa U TPYIIIBI DJIEMEHTA
Crpoenue aromoB. CocTtaB atroMHbIX sijep. M3oromsl. Dnexktponsl. CTpoeHue
2.2 ANEKTPOHHBIX 000J0YeK aTOMOB TEpBBIX 20 XHUMHYECKHX DJIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneesa
3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepPUONIOB, Kaius, Kaimblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
2.3 METAIMYECKHNX W HEMETAUIMYEeCKUX CBOMCTB) M WX COCOUHEHHA B
COOTBETCTBUU C TIOJOKEHUWEM »HJIeMEeHTOB B I[lepuomumueckoil cucreme u
CTPOEHUEM UX aTOMOB
3 Ctpoenue BelecTna
Xumuyeckasi cBsizb. KoBaneHTHast (mojisipHasi M HEMOJISIpHAsl)  CBA3b.
3.1 ONEKTPOOTPULIATENILHOCTh ~ XUMUYECKUX  dJeMeHTOB.  MoHHas  CBs3b.

MeTtannnyeckas CBsI3b




3.2

Tunbl KpUCTANIMYECKUX pPEETOK (aTOMHas, MOHHAsA, MeTaJIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKHM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MNPpEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramner u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHWYECKUX COCIUHEHUH: OKCHIOB
(coneobpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HECoJIeOOpa3yrolue; OCHOBaHWM (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KUCIOT  (KUCIOPOJCOACpKAIIME ©  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

@u3nMYeCcKue M XHUMHYECKHE CBOMCTBA MPOCTBIX BEUIECTB-HEMETAIIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusnyeckue M XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHAA,
HaTpu:A, Kajlusd, Marovud W KajJdblHsA, aJIJFOMUHHA, KCJIC3d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

P HAaIPSDKEHUM METAJIIOB

dOu3nyecKknue U XUMHYSCKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPOJIA, CEPOBOAOPOIa, aMMHUAaKa

4.5

dusnyeckne U XMMHUYECKUE CBOMCTBAa OKCHIO0B HemertaywioB: cepsl (1V, VI),
asora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). I[onyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

Xumnueckue cpoictBa okcuaoB: MeTaioB IA-IIIA rpymm, munka, memu(ll) u

xeresa(ll, 11). TToryuenne OKCHIOB METAIIIIOB

XUMHYECKHE CBOMCTBA OCHOBaHMI U aM(pOTEpPHBIX THAPOKCUAOB (Ha mpHUMeEpe
TUAPOKCUAOB  alIOMUHUSA, JKeneza, ULuHKa). Ilomyuenme ocHoBaHui U
aM(pOTEepHBIX THIPOKCHJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOIOPOIHOM,
CEepPHUCTOM, CEpHOM, a30THOH, (hochOopHON, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEPHOM W a30THOM KHUCIOT.

[Tony4yenue kucaot

OO0mre XMUMHYECKUe CBOMCTBA cpenHux cone. [lomyuenue coneit

4.10

[Tony4yenne, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIIJIEKHUCIIOTO Ta3a B 1abopaTopuun
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[Tony4yeHue amMmmHaKka, CEpHOM M a30THOM KHCIOT B NMPOMBINUIEHHOCTH. OO1me

CIIOCOOBI ITOJIYUYCHHUA MCTAJLJIIOB
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I'eneTnueckas cBsI3b MECXKAY KilaCCaMU HEOPraHUYCCKUX COCI[I/IHCHI/Iﬁ

Xumudgeckue peaKnuu

5.1

Krnaccudukarus XUMUYECKHX peaknuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TeIIoBoMy 3¢¢ekrty, Imo

N3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUYECKHX YJIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoii 3 PeKT XUMHUESCKOW Peakluy, TEPMOXUMHUUYECKUE YpaBHEHUS. DK30-

Y SHJIOTEPMUYECKUE PeaKUU. TepMOXUMHUUYECKUE YPAaBHEHUS
OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENIN U BOCCTAHOBUTEIH.
[Ipoueccyl  OKMUCIAEHHSI M BOCCTAHOBJICHMSA.  ODJIEKTPOHHBIM  OamaHC
OKHCJIMTEITbHOBOCCTAHOBUTEIBHON PEaKIUU

Teopust MeKTpoaUTHYECKON auccoranuu. KaTHoHbI, aHHOHBI. DIEKTPOIUTHI U
HEINeKTPoJuThl. CUiIbHBIC U c1a0bIe JIeKTPOIUThL. CTENEeHb JUCCOLMAIIIT
Peaknmu wioHHOTO OOMEHA. YCJIOBHS TPOTCKAHUS pPEaKIUid HMOHHOTO OoOMeEHa,

IIOJIHBIC U COKpaH_IéHHBIe HOHHBIC YPABHCHUA peaKI_lI/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

Bemecrsa u Marepuansl B IIOBCEAHEBHOM JKM3HU YeloBeKa. besomacHoe
HCIIOJIb30BaHUE BEIIECTB M XMMMUYECKHUX peakuuid B J1abopaTOpUu U OBITY.

HepBaﬂ MNOoMOIIb IMPpHU XUMHYCECKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpyXKaroled  cpeapl  (KUCIOTHBIE — JTOXKIIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MPeAoTBpAICHUS
IIpenenbnas ponyctumas koHueHTpauust BemectB (IIJK). Ponp xumum B
pPEIICHUH DKOJOTHYECKUX TpoOsieM. VYcCuwieHne mnapHUKOBOTO dddekTa,

pa3spymi€cHUC O30HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHH B
ObITY, MeIuIMHE, NPOMBIIUIEHHOCTH U CEJIbCKOM Xo3saicTBe. llpumenenue
METAJJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIJIEHHOCTH UX coequHEHUH. [IoHATHE 0 KOPPO3UM METAIIJIOB, OCHOBHBIE
CIocoObI 3alIUTHI X OT KOPPO3UHU

[IpuponHble UCTOYHUKHU YIIEBOJIOPOAOB (Yroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X MepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayanbHbIe TMOHATHS OO OPraHMYECKUX BEIIECTBAX KAaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJI, TJIMLIEPUH, YKCYCHas! KUCIIOTA).
[TonsiTie 0 OHOMIOTMYECKH BAKHBIX BEIIECTBAX: JKUpax, Oelkax, yriaeBojax — U ux

POJIN B ) KU3HU YCITIOBEKA




PacuéTnr:

7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCoBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B pacTBOPE
7.3 10 XUMHYECKUM yPaBHCHHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus: 8-# kiacc: 6a30BbIi YPOBEHB: YUeOHUK; 5-€ u31anue, nepepadboTaHHOE
IMa6puensu O.C., OctpoymoB WN.I'., CiankoB C.A. AxkunonepHoe o61ecTBo «M3nareascTBo
«IIpocsemienne»

» Xumusi: 9-# kinacc: 6a30BbIi ypOBEHb: YUEOHUK; S-€ U3/1aHue, mepepadboTaHHOe
I'abpuensu O.C., Octpoymos W.I'., CnagkoB C.A. AximonepHoe o0miectBo «M3aaTenscTBO

«HpOCBeH_ICHI/Ie»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

N. T'. Xomuenko COOpHHK 3aja4 U YIIPaKHEHUH IO XUMUH, 2-¢ u3nanue, Mocksa. HoBas
posHa, 2019

Ps6oBa M. A., Hesckas E. 1O., Tectsl no xumuu k yue6nuky O. C. 'abpuensna "Xumus. 8
Kiacc" U3JaTelIbCTBO DK3aMeH

Ps6osa M. A., Hesckas E. FO., Tectsl no xumuu k yueonuky O. C. 'abpuensna "Xumus. 8
Kiacc" U3JaTelbCTBO DK3aMeH

HaGop peaktuBoB u o6opyaoBanus 1is BeinoiaHeHus: OI'D mo xumun

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

1. bubaunoreka LIOK https://edsoo.ru/; http://resh.edu.ru/, «Yuurensm - Poccuiickas

JNIEKTpOHHAs miKkonay (resh.edu.ru)

2. https://educont.ru/ — Karasor nuppoBoro o0pa3oBaTeIbHOr0 KOHTEHTA.

3. http://school-collection.edu.ru/ — Equnas xosiekius muppoBeIX 00pa3oBaTeIbHBIX
pecypcos.

Xumusi:

4. http://www.chem.msu.ru/ — C. T. XKyko Xumus 8 — 9 kimacc. DJIeKTPOHHBINH yUCOHUK.
5. https://vos.olimpiada.ru/ Bcepoccuiickas oaumnuaza MKoJIbHUKOB.

6. https://chem8-vpr.sdamgia.ru/ Pemry BIIP.

7. Odurmansasie padotel Ctatl pax 2023-2024 yueOHbIi TO (3a0aHUS U OTBETHI)

(eobraz.ru)
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