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INOACHUTEJIbHAS 3AIINCKA

[TporpamMmMa 1o XMMUU Ha YPOBHE OCHOBHOT'O OOILIETO 00pa30BaHUsS COCTABIICHA HA OCHOBE:

1.®enepanbHOTroO rocy1apcTBEHHOT0 00pa30BaTENILHOTO CTAHAPTa OCHOBHOTO O0IIETO
obpazoBanus (IIpuxaz Munucrepcrba npocsemieHust PO ot 31.05.2021 No287 ¢ u3MeH. OT
22.01.2024)

2.0cHOBHOI 00pa30BaTEIBHON MPOTPaMMBbI OCHOBHOTO 00111ero obpazoBanuss MAOY
Abatckas COLL Ne 1, npotokon nenaroruueckoro cosera ot 30.08.2023 r. Ne 18, ¢ u3m. ot 23.
05.2025.

3. IIpuxaza Munnpocsemenus Poccun ot 26.06.2024 N 495

"O0 yTBepKIeHUH (eepaIbHOTO TIepeUHs YIeOHUKOB, JOMYIIEHHBIX K UCTIOIH30BAHUIO TIPU
peaM3aIi UMEIOIUX TOCYIAPCTBEHHYIO aKKPEIUTAIIUIO0 00pa30BaTEeIIbHBIX TPOTPaMM
Ha4YaJIbHOTO OOIIIETr0, OCHOBHOI'O O0IIETO, CPEAHETO 00111ero 00pa3oBaHus OpraHU3aIUsIMU,
OCYIIECCTBIISIONUMHU 00pa30BaTEILHYIO IEATEIHFHOCTh U YCTAHOBIICHUS TIPEICIIBHOTO CPOKa
UCTIOJIb30BaHUS HCKIIFOYCHHBIX YYCOHHKOB U Pa3pab0TaHHBIX B KOMIUICKTE C HUMU Y4eOHBIX
nocoouit”

4.Yaebnoro mmana MAOY Abarckass COLL Ne 1 ma 2025 — 2026 yueGHBbIit TO/I.

A Tak ke Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTelbHOI
IporpaMMbl OCHOBHOTO 0011ero obpazoBanus, npezacraBieHHblx B @I'OC 00O, a Takxe Ha
OcHOBe (enepanbHON paboueil mporpaMMbl BOCOHUTAHUSA U C YUYETOM KOHUEMIUHU MPENoaaBaHus
yueOHOro npeaMera «XuMHus» B 00pa3oBaTeIbHbIX oprann3zanusx Poccuiickoit denepanuu.

[IporpaMmma 1o xuMHM JA€T MpeACTaBIE€HUE O ILeNdxX, oO0mel cTpaTternu oOydeHus,
BOCIIUTaHUSI M pPa3BUTHA OOYYaIOIIUXCS CPEACTBAMH y4eOHOro NpeaMeTa, yCTaHaBIHMBAET
00s13aTeNIbHOE MPEAMETHOE COJIepKaHue, MpelyCcMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHE I10 pa3JesiaM U TEMaM IPOrpamMMbl 110 XUMHUH, ONPENEISAET KOJIUUECTBEHHBIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHAYEMYIO [TOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEN 00YyJaIOLINXCS, ONPEEIIIeT BO3MOXHOCTH IpeAMETa JJIs peaan3auu
TpeOOBaHUI K pe3yabTaTaM OCBOEHHs OCHOBHOH 0Opa30BaTeNbHOW IMpOrpamMMbl Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOoBaHMI K pe3yiapTaTaM OOydeHUs XUMHUHU Ha
YpOBHE IIeJiell U3y4eHHUs MpelMeTa U OCHOBHBIX BUIOB y4eOHO-IIO3HABATEIbHON AESITENIbHOCTU
00y4aroLIerocst o OCBOCHUIO YU€OHOTO COAEPKaHMUS.

3HaHUE XUMHUH CIYXKUT OCHOBOW /U1 (HOPMUPOBAHHSI MUPOBO33PEHHS 00YUaIOIIErocs, ero
MPEJICTaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMHUEHN
MIPEJICTaBICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHuss TI00aTbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEUYECTBA — CBIPHEBOIA,
HHEPTeTUYECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pean3ali BO3MOKHOCTEH JUIs CaMOPa3BUTHA U (OPMHUPOBAHUS KYIbTYpPbI
JUYHOCTH, €€ 001el 1 (PyHKIMOHATLHON TPAaMOTHOCTH;



BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydJaronuxcs,
HaBBIKOB HMX  CAaMOCTOSITEJIbHOH  yueOHOH  JEeATENbHOCTH,  OKCIIEPUMEHTAIBHBIX |
UCCIICIOBATEIIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HH, TaK H B
npodecCuOHAIBHOMN 1A TeIbHOCTH;

3HAaKOMHUT CO CIEUU(PUKOH HAyYHOTO MBbIIIJICHHS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO
B3IJIA/1a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TanioM B ((OPMUPOBAHHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YJaIOLIHXCS;

crocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-HAayYHBIM
3HAHUSAM, K IpPUpPOJE, K 4YEJIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTMYECKOoe oOpa3oBaHue
o0yyJarouxcs.

JlaHHble HampaBieHHS B OOYyYCHMH XUMHH O0ECIIEUMBAIOTCS CHeNH(PHUKON conaepKaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJISETCS MeJarorniecky alalTHPOBAHHBIM OTpa)keHHeM 0a30BOi
HAYK{ XMMUH Ha OIpeJIeIEHHOM ATarle e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00ILEro oOpa3oBaHUS OPUEHTUPOBAH HAa OCBOEHHUE
00y4arolMMHUCS CUCTEMbI IIEPBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKON XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MOHATHIH OPraHu4eCcKOi XUMHH.

CrpykTypa colepkaHHs IIpOrpaMMbl 110 XUMHHM C(HOPMHPOBAHA Ha OCHOBE CHUCTEMHOIO
noaxona kK e€ mzydeHuro. CopepiaHHe CKJIAJbIBACTCSI U3 CUCTEMbl MOHATUH O XMMHUYECKOM
AJIIEMEHTE M BEIIECTBE M CHUCTEMBbl IOHATUH O XuUMHUYecKod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYPHO OpraHM30BaHbl IO HPUHIMILY IOCIEAOBATEIbHOIO Pa3BUTHS 3HAHMH Ha OCHOBE
TEOPETUYECKHUX MIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuoanueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aTOMa U XUMUYECKOH CBSI3H;

— Mpe/CTaBIEHUI 00 MEKTPOIUTHYECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS PAcCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH TMOJYyYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS MTOCIEA0BATEIBHO OT OJJHOTO YPOBHS K IPYTOMY, BBITOTHSSA
(GyHKIMU 0OBSICHEHUS M TPOrHO3UPOBAHMSI CBOMCTB, CTPOEHUS M BOZMOXKHOCTEH MPAaKTHYECKOTO
IIPUMEHEHHUS U TIOJYyYEHUS N3y4aeMbIX BEIECTB.

OcBoeHMe MpOrpaMMbl IO XHUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHMIO TPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM MpPHUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM MT03HaHUs B Hayke. M3ydueHne xummun
IPOMCXOIUT C MIPUBIICUCHUEM 3HAHUM U3 paHee U3YUEeHHBIX y4eOHBIX IPeaMeTOB: «OKpyXKaroImui
Mup», «bronorus. 5—7 knaccel» u «du3uka. 7 KIacey.

[Tpu u3yyeHN XUMUU TPOUCXOAUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKON HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUYECKOHN NEATETLHOCTH YelloBeKa U KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYpHl. 3ajaya yueOHOTO MpeaMeTra COCTOMT B (POPMHPOBAHUHU
CUCTEMBbl XUMHYECKHX 3HAHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIO)KEHUH, JOCTYMHBIX O0O0O0OIIEHNH MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKH, B
NpUOOIIEHNHN K HAYyYHBIM METOJaM MO3HAHUS IPU U3YYEHHUH BEIIECTB U XUMHUECKUX PEAKIUi, B
(GopMHpOBaHMM W pPa3BUTHM [O3HABATEIbHBIX YMEHMH M HMX NPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHOM U y4eOHO-UCCIIEJ0BATENIbCKOM 1eATEIbHOCTH, OCBOEHUH MpaBUJl OE€3011aCHOTIO
oOpalleHus C BELIECTBAMU B IIOBCEIHEBHON KU3HH.

[Ipu u3ydeHWH XMMHMM Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
nproOpenu Takue e, Kak:



— (popMHupOBaHUE MHTEIJIEKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEILHOMY IPHHATUIO PEHICHWH, CHOCOOHOM amanTupoBaThCcs K
OBICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HHU;

— HAaNpaBJICHHOCTh OOY4YEeHHMsS Ha CHCTEMaTHYeCKoe MpUOOIIeHHe O00ydJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABAaTEJIbHOM  NIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(hOPMUPYIOITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieueHue YCIOBHI, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIMMHUCS OIIbITa
pa3HOOOpa3HON JEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KJIIOUYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCATIbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

— ¢opmupoBanue o0mel PyHKIMOHATHHONW M €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
YrcIie yMEHUH OOBSICHATH U OILICHUBATh SIBJICHUS OKPY’KAIOLIETO MUPA, UCIIOJIb3YS 3HAHUS U OTIBIT,
MOJyYEHHBIE MPU M3yYECHUU XUMHUU, MPUMEHSATh UX MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
JKU3HU U TPYJIOBOU JESTEIBHOCTH;

— (popmupoBanue y 00y4yaromuxcsi TYMaHUCTHYECKUX OTHOLICHUHN, TOHUMAHUS IEHHOCTH
XUMHYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTUYECKH IIEJIECOO0pa3HOTO TOBEACHUS B OBITY U
TPYIOBON JEATENBHOCTH B LESIX COXPAHEHHS CBOETO 370POBbS U OKPYXKAIOIIeH MpUPOTHON
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOILEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis ¥ HaNPaBICHHOCTH JJaTbHEHIIIEro o0yueHusl.

OO11ee 4nciIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
obpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefIeN0), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipenmer xumuu. Poiib XMMUK B KU3HU 4YeJlOBeKa. XMMHS B CUCTeME HayK. Tema u
BelecTBa. Gusnyeckre CBOMCTBA BEIECTB. ArperaTHoe cOCTosiHUE BeliecTB. [loHsTue o meTonax
no3HaHus B XuMuu. Yuctelie BemecTBa u cmecu. CriocoObl pa3esieHus CMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckast popmyra. BaTeHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH IMTOCTOSTHCTBA
coctaBa BemiectB. OTHocuTeNnbHas aToMmHass Macca. OTHOCUTENIbHAs MOJEKYJIsIpHas Macca.
MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BeniectBa. Mosb. MoinspHas macca. B3auMocBsi3b KOJIu4ecTBa, MacChl M Yuciaa
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel o hopMynaM XUMHUYIECKUX COCTUHEHU.

du3nueckue M XMMHUUYECKHE SIBJICHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKUA. 3aKOH
COXpaHEHMsSI MACChl BEIIECTB. XuMuueckue ypaBHeHUs. Kiaccudukanus XUMHUUECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOHW IOCYJ0M, MpaBWiIaMu paboOThl B JabopaTtopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HU3YUYCHHE W ONHUCaHUuE (PU3NYECKUX CBOMHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIICHHE W KOHJCHCAIHMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MIPOKATMBAHNE MEHOM MTPOBOJIOKU, B3aMMOICUCTBUE MeJIa C KUCIIOTON) sIBJICHUH, HAaOI0IeHUE U
OTHMCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakluii (pa3inokKeHne caxapa, B3auMoJIeHCTBUE
CEpHOI KHUCIOTBHI C XJOpuaAoM Oapus, pasioxeHue ruapokcunaa menu (II) mpu nHarpeBanuw,
B3aUMOJICHCTBUE Kene3a ¢ pacTtBopoM conu Meau (II), mzyduenue crocoOoB pasieneHus cMecei:
C TIOMOIIBI0 MarHuTa, QWIHTPOBAHMWE, BHIIAPUBAHUE, MUCTWUIAIMSA, XpomaTtorpadusi,
MPOBEJICHNE OYUCTKM MOBAPEHHOW COJNM, HAONIOJACHHE U ONMUCAHHE PEe3YNbTaTOB MPOBEICHHS
ONbITa, WIITIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOJENIEeH MOJIEKYI
(IIapoCTEepKHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciopoa — 37€MEHT M IMPOCTOE BEIIECTBO.
Haxoxnaenne kucnopona B mpupoje, Gu3nuecKkue U XUMHUECKHUE CBOWCTBA (peakiud TOPEHHUS).
Oxkcuapl. Ilpumenenue xucmopona. CrocoObl MOTyYeHUsS KHCIOpojaa B JabopaTopuui
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIU(HUKAIAS
KHCIIOPO/JIa.

TermoBoit >((PeKT XUMHUYECKOW pEeaKIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHIOTEPMUUYECKHE peakIuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — aneMeHT 1 ipocToe BemecTBo. HaxoxaeHne Bogopoa B mpupoie, pusudeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHus. KucioTer u comu.

MoutsipHbIiii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®dusnueckue cBoMcTBa BOABL. Bojga kak pactBoputenb. PactBopbsl. HackimeHHeie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 10isl BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HEHUE NPUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. PU3NUECKHEe U XUMUYECKHUE CBOKCTBA OKCUAOB. [lomyueHne okcuios.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinot. @usndeckre U XUMHUECKUE
cBorcTBa KUCHOT. Panx akruBHoctn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Conu. Homenknarypa coneil. duznueckue U Xxumudeckue coictBa coseil. [lomydenue
COJICH.

['eneTnueckasi CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXe, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3LaMu OKCUJOB M ONUCAaHUE MX CBOMCTB, IOJy4YeHHE, COOMpaHue, paclio3HAaBaHUE U
U3y4eHue CBOMCTB Bojoponaa (TopeHue), B3auMmozeiicTBue Boaopona ¢ okcuaom menu (II)
(BO3MOYKHO MCIOJIb30BaHKE BUACOMATEPUAlIOB), HAOIIOeHIE 00pa3IOB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJEIOBAaHUE OCOOEHHOCTEW pACTBOPEHHUS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEOBaHHE OOpPa3I[0OB HEOPTaHMUECKHUX BEIIECTB PA3TUYHBIX KJIACCOB,
HaOIO/IeHUE M3MEHEHHS OKPacKH WHAMKATOPOB B PACTBOpPax KHCIOT U IIENIOYel, M3ydyeHHe
B3auMojiecTBus okcuaa menu (I1) ¢ pacTBOpoM CepHOI KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAJIU3aLUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHH, BBITECHEHHE OJHOTO METajula Ipyrum
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTABHBIX 3aJauy Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux iementos /[, U.
MenpneneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCINTEILHO-BOCCTAHOBUTEIbHbIE
peakiumn

[TepBbie MOMBITKH KIaCCH(PHUKAITUN XUMUYIECKIX dJIeMEHTOB. [IoHATHE 0O TpyIIax cXOIHBIX
AJIEMEHTOB (II[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucremMa xumuueckux osnemeHtoB J[. H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKHA CMBICT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0Oonoyek aroMoB mepBbix 20 XuMuueckux osyemMeHToB Ilepuoanmyeckoit cucremsr [ U.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MnojoxeHuo B llepuoanyeckoi
cucteme /1. V1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue [leprnonnueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIS pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumuyeckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiny. [Iporecchl OKucieHus
Y BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI (TOpEeHUE, PEaKIIUU PA3JIOKEHUS, COCITUHECHHUS ).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYILIECTBISAETCA
Yyepes UCIOB30BaHNe KaK OOIIUX eCTECTBEHHO-HAYYHBIX MMOHSATUH, TaK U IOHATUHN, SIBIISIFOIIIMXCS
CHUCTEMHBIMU ISl OTACJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SBIICHHE.

®usnka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJHWJ, HN30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpANbl, TOPHBIE TIOPOJbI, IOJIE3HbBIE
MCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucremMa XuMuU4eckux »diemeHTtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB XHWMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLMUS U HUX COEAMHEHUN B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3H. THIBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT TUIA KPUCTATUIMUECKON PEIIETKN U BUJA XUMUYECKOM CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYECKHX PEakuil MO pa3lUYHbIM IpHU3HaKaM (TI0 YUCITY U COCTaBy
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (DEKTY, 0 N3MEHEHHUIO CTENICHEH OKMCIIEHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHUIO KaTaiu3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTe O CKOPOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstue o
karanuse. [lonaTne o XuMuueckoM paBHOBeCHH. PAKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMUYECKON
pEeaKLMH U MOJO0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJCKTPOHHBIM OallaHC OKUCIHTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.



Teopust AIEKTPOIUTAYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEAIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHM3M JMCCOLMALIMY BEILECTB C Pa3IMUYHbIMH BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YcCloBHs MPOTEKAHUS PEAKLMH MOHHOIO OOMEHa, IOJHbIE U
COKpall¢HHblE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHBIE peakuuud Ha HMOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOZCISIMU KPUCTAJIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HATpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(bakTOpOB, HCCIIEI0BaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, MPOLECCa JUCCOLMALUN
KUCIIOT, IeJI04el 1 coJiel (BO3MOKHO HCIIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIINX MPHU3HAKH MPOTEKaHUS PEaKIWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HABAHUE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKkUMid Ha MOHBI, pELICHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/uibl U MX cOeJUHEHHSA

OOmast xapakrepucTuka rajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEMeTaJlulaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHUYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPO/a Ha OPraHM3M 4elloBeKa. BaykHelmme XiIopuabl
Y X HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu oKucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XMMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(ob1mire Kak MmpeacTaBUTeNsl Kjlacca KUCIOT U crerupuyeckue). XuMHYECKHe PeaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO CII0c00a MOTY4YeHUsI CEPHOI KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHas peakuusi Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COEIMHEHUHN B NPHUpOAE. XUMHUUYECKOE 3arpsA3HEHUE OKPYKAKOLIEH Cpelbl COCUHEHUSIMH CEPBI
(KUCJIOTHBIE AOXKIU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLIECHUS.

OOmast xapakTepucTuka 35eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpocTpaHeHHWe B Mpupoje, (GHU3UYECKue Hu
XuMH4Yeckne cBoiictBa. Kpyrosopot azora B mpupojie. AMMUaK, ero pu3ndeckue 1 XMMHUIECKre
CBOICTBa, MoydeHue u npumeHeHne. Coau aMMOHHUS, UX (PU3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peaklds Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XMMHUYECKHE CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT U
cneuuduyeckue). Mcnonb3oBaHWe HHUTPATOB M COJEM aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTpomHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cBorctBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,



bu3nvecKkue W XUMUYECKHE CBOWCTBa, mojydeHue. Mcmons3oBanume ¢ocdaToB B KauecTBe
MUHEPAJIbHBIX Y100pEHHA.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble CTENIEHU OKUCIEHUs. YTIIEepOJ, alUIOTPONHbIE MOIU(BHUKALIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMU4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yraepona, ux U3NUYEecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYECKUEe MPoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIoTe3a I100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIA 3(dexr. YronpHas kuciora u eé
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IOJydeHuHe M mnpumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBIL. Mcronp30BaHuEe KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHHUSAX YIiiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KuciaoTa). [IpupoiHble HCTOUHUKU
YIII€BOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IoHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OeIKax,
yIJIEBOAAX — M HUX POJM B JKU3HU UeJOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuaeHns kpemMHuss B mpupone. OOmme mnpencrasicHus o0 okcunae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobimembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEITHEBHOM JKU3HH.

Xumuueckuii IKcnepumenn:

u3ydeHre o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OMBITHI,
oTpaxaromue (U3NYEeCKue U XMMUYECKHE CBOMCTBA Tajlor€HOB U MX COECJUHEHHM (BO3MOXKHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasllaMu XJIOpUAOB (TajJOTre€HUI0B),
O3HaKOMJIEHHE ¢ oOpa3uamMu ceppl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJb30BAHUE
BUJEOMATEepHUaoB), HaOdIofeHHWEe Tpouecca OOYyIJIMBaHUS — caxapa TMOJA  JIeHCTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYEHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoOH W HaOIoJIeHue IpHu3HaKa eé
POTEKaHUs, O3HAKOMJIEHHE C (U3MUYECKUMHU CBOMCTBAMU a30Ta, (ocdopa W HX COEAMHEHHH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX y1OOpEeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMHaka, IPOBEJCHHE
KayeCTBEHHBIX peakluii Ha MIOH aMMOHUA U GpocaT-nuoH U U3yYeHHE MPU3HAKOB X MPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIOJIb30BaHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHE MOJETeH KpUCTAJUIMYECKUX peHIETOK anmasa, rpadura,
¢bymiepeHa, 03HaKOMIJIEHHE C MPOIIECCOM aCOPOIMHN PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yIa€M U yCTPOMCTBOM ITPOTHBOrasa, MojJyyeHune, coorpanue, paclio3HaBaHue U U3y4eHHE CBOWUCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-UOHBI H
U3Y4YEHHE [PU3HAKOB MX IPOTEKaHHs, O3HAKOMJIEHME C MPOAYKIHUEH CHIMKATHOU
IPOMBIIIJICHHOCTH, PEIIEHHE SKCIIEPUMEHTANIBHBIX 3a/]1a4 110 TeMe «BakHeilue HemeTabl 1 uX
COEIIMHEHUS.

Metayibl M X COeIMHEHUS

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHUHU UX TIOJI0KECHHUS
B Ilepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUs aTOMOB.



Crpoenue MeramioB. Mertamindeckass CBs3b M METAUIMYECKAs] KPUCTAIMYECKAs pPEIIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertayuioB. DU3MYecKMe W XUMUYECKHE CBOMCTBA
metauioB. O0Imue crocoObl MOMydYeHus: MeTauioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amMThl UX OT Koppo3uH. CruiaBbl (CTajb, YyryH, TIOPAIIOMHHHMA, OpoH3a) M HX
MPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenoynble MeTaLIbL: NTOJOKEHUE B [leproanueckoil cuCTeEME XUMUYECKUX AJIEMEHTOB /1.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HaTpusl U Kaius. [Ipumenenue
LIEJIOYHBIX METAVIOB U UX COCIUHEHHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KaIbLUHI: 0JI0KeHKE B [leprnoanueckoi cucreme
xuMmudeckux 3iemeHToB . M. MenneneeBa, CTpo€HME MX aTOMOB, HaXO0XKJICHUE B IPHUPOJE.
®dusnueckue U XMMHYECKUE CBOMCTBA MarHusl M KajlbliMsl. BakHellne COeIUHEHHUs KalbIus
(oxcun, rugpokcu, conu). XKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MeneneeBa, CTpOCHHE aTOMa, HaX0XKACHUE B Ipupoje. Pu3ndeckue U XMMHUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMHUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux »siemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXJIE€HHE B npupozae. Ousznyeckne U XUMHUYECKUE CBOWCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m sxemeza (II), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE € 00pa3liaMy METAJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUYEHUE
pe3yabTaTOB KOPPO3UM METAIOB (BO3MOXKHO HUCIIOIH30BaHUE BUIEOMATEPUATIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHUS OKCHIA KajbI[Usi M HATpUs C BOJOM (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs JKele3a B
KHUCTIOopoJie  (BO3MOXKHO — MCIIOJIB30BAaHME  BUAEOMATEpUaAoOB), IPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (II) u xenesa
(III), memau (II), HaGmro/ieHNEe W OMKCAHKE MPOIIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpus,
Kalmusl U Kaiblusg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), UCCIENOBaHHE aM(pOTEPHBIX
CBOICTB T'HJIPOKCHA AIFOMUHHS U TUAPOKCUA [IMHKA, PEIIEHUE YKCIEPUMEHTAIBHBIX 3a7a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa u MaTepuainsl B OBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOE HCIOJIb30BAaHUE
BEIIECTB M XHWMHUYECKHX peakiuii B OwbiTy. [lepBas momMomp NpW XUMHYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeeibHas A0MyCcTUMasi KOHIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIEeM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAJIJIOB, ITOJIMMEPHBIE MAaTEpUAIIbI).

Mesicnpeomemmuuie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYILECTBIISIETCS
yepes3 UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SABISIOUINXCS
CHUCTEMHBIMU IS OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO01ure ecTeCTBeHHO-HAYYHbIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(UKalus, NEePUOAUIHOCTh, HAONIOACHHE, SKCIEPUMEHT, MOJCINPOBAHUE,
U3MepeHHe, MOJIENb, SIBICHNE, TApHUKOBBIN 3D QeKT, TEXHOIOT S, MaTepHAaIbI.



®dusmka: MaTepus, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaIuOaKTUBHOCTh, MOJIEKYJa, ODIEKTPUYECKHH 3apsi, MPOBOJHHUKH, IOJIYIPOBOIHUKH,
IU3JIEKTPUKH, (OTOVIEMEHT, BELIECTBO, TENIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PaCTBOPHMOCTH, KPUCTAJUINYECKAs! PEIIETKA, CIUIABbI, (PU3NYECKUE BETMYMHBI, CIMHULIBI
U3MEpEeHHUs, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorusi: ¢ortocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MHUHEpaJIbHBIE YIOOpEHHS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE IOPOIBI, IIOJIE3HBIC
HCKOIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.

JesTeJIbHOCTD YYHUTEJIS € y4eTOM padoueil MporpaMMbl BOCIIUTAHMS.

- I0OY>K/IeHUE IIKOJIBbHUKOB COOJII0/IaTh HA YPOKE OOIENPUHSTHIE HOPMBI IIOBEJICHUS, IIPaBUiIa
OOLIEHMS CO CTApIIMMHU (YUUTENIIMU) U CBEPCTHUKAMU (ILKOJIbHUKAMU), IPUHIMIIBI y4eOHOM
JUCLUIUIMHBI U CAMOOPTraHU3alnu;

- (hopMUpPOBaHHE OCHOB 3KOJIOTUYECKOH KYJIbTYPbl COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBIIUICHUS;

- (hopMUpOBaHHE OCO3HAHHOI'O, YBAKUTEIBLHOTO U I0OPOXKEIATEIbHOIO OTHOLIEHUS K IPYroMy
4eJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

- BKJIFOYEHHE B YPOK UTPOBBIX IPOLIETYDP, KOTOPHIE IOMOTal0T MOAEP>KaTh MOTUBALUIO JIeTeH K
MOJIyYEHUIO 3HAHUH, HAJTAXKMBAHUIO TTO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUH B KJIACCE;

- OCBOEHHE COLIMAJIbHBIX HOPM, ITPaBUJI MOBEACHUS, pOjiei U (GopM COAIbHOM KU3HU B
TpyIIax ¥ COOOIIeCTBAX;

- HCII0JIb30BAHNE BOCIIMTATENbHBIX BO3MOXHOCTEN COJIepKaHUsl y4eOHOT O ITpeIMeTa uepes
JEMOHCTPALMIO I€TSAM IPUMEPOB OTBETCTBEHHOIO, TPAKIaHCKOT O TIOBEICHUS;

- (hopMupOBaHME LIEHHOCTH 3[JOPOBOTO U 6E€30MaCHOTO 00pa3a KU3HHU; YCBOCHHUE MPaBUII
WH/IMBUYaJIbHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBECHUS B UpE3BbIYAHBIX CUTYALIUsX,
YTPOXKAIOIIUX KU3HU U 30POBbIO JIIOJIEH.






IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYYCHHsSI XMMHUHU B €IMHCTBE YY€OHOM M BOCIIUTATEIHHOM JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBUJIaMU M HOpPMaMHU TOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOIIUXCSL.

JIM9HOCTHBIE pPE3yJbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH W PACHIMPEHUE OIbITa JIEATEIHPHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY U HAYIHOMY
HACJICIUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YyCTpOMCTBe
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOH,
y4eOHOMCCIICIOBATEIILCKOM, TBOPYECKOW W JPYTMX BHJAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSTEIHPHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 33124,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYE€OHBIX TMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TPOIIECCe 3TOH y4eOHOH AedaTelbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEACHHE U IIOCTYITKH CBOMX TOBAPHUIIECH C TIO3UITMH HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN MMOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBISIONIAE OCHOBY JUISI
MOHWMAaHHUS CYITHOCTH HAYYHOH KapTHHBI MHpPa, IPEJICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS IPUPOJIbI, B3AUMOCBS3SIX YEIIOBEKA C MPUPOTHON CPEOi, O POJIU XUMHUU B TIO3HAHUU
9THX 3aKOHOMEPHOCTEIA;

MO3HABATCIIGHBIE MOTHBBI, HAIIPABJICHHBIC HA ITOJIYYCHHWE HOBBIX 3HAHUH 10 XHMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOJIaeMbIX TMPOIECCOB W SIBJICHUW, IMO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEpPaTypoOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOY4YEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pazoBaHUI0, IPOSKTHON M HCCIEAOBATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOOpY
HATIPABIEHHOCTH U YPOBHS O0YUYCHHUS B NalbHEHUIIIEM;

4) popMUPOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE [ICHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3[I0POBBIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHUE TMIOCIEACTBUN WM HENPHUITHE BPEIHBIX MPHUBBIYCK
(ynorpeOyieHUsI aJKOrojsi, HAPKOTHKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJICHHS IpPaBHI
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M peabHOM KU3HU;



S) TPy10BOr0 BOCIIUTAHUA:

MHTEpEC K MPAKTUYECKOMY M3YUYECHUIO MPO(EcCHii  Tpya pa3IudHOro poJia, yBaXKEHHUE K
TPYIly ¥ pe3yJbTaTaM TPYAOBOM IE€ATEIbHOCTH, B TOM YHCJI€ HA OCHOBE IPUMEHEHUS MPEIMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BBIOOP WHAMBUAYAIBHONH TPACKTOPUU MPOJOIIKEHUS
o0pa3oBaHHusl C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, yCHemHOW MNpopecCHOHATBbHONW MAEATENbHOCTH U Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOPECCHOHATBLHOU CPE/IE;

6) IK0JIOrM4eCcKOro BOCIIUTAHMS

9KOJIOTHYECKH 1ierecoo0pa3Hoe OTHOUICHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBe €€ CyIIeCTBOBAHMs, MOHWMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY H IICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUIl 0€30MacHOTO MOBEACHHS IPU paboTe ¢ BellecTBaMH,
a TAK)K€ B CUTYyAlUAX, YTPOKAOIIKX 30POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, IOJTy4yaeMbIe NMPU U3YYCHUHN XUMUH, 1JIs1 PEIICHUS 3a]1a4,
CBSI3aHHBIX C OKPYXKAlOLIEW MNPUPOJHOW CpPEeHOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XUMHUH, SKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampenMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYMMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHSs, MPUHIIUIM, THUMOTe3a, (akT, cUCcTEeMa,
IIPOLIECC, SKCIEPUMEHT U JPYTOE.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeIMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUU M3 ATHX MPeIMeTOB (OPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4€OHO J1eATeNbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YueOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHMHM 3HAHMIL:
PAacCKpbIBAaTh CMBICII XMMUYECKUX MOHSATHHN (BBIIEIATh UX XapaKTePHbIE MPU3HAKHU, YCTAaHABINBATh
B3aUMOCBSI3b C JIPYTUMH TIOHSTHSIMH), WCIOJIB30BATh TOHATUS I OOBSICHEHUS OTIEIBHBIX
(GaKTOB U SBJICHUI, BBIOMPATh OCHOBAHMSI U KPUTEPUH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMHUYECKUX PEaKINil, yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMU
W3Yy4eHUs, CTPOUTH JIOTUUECKHE PACCYXICHHsS (MHIYKTUBHBIC, NEAYKTHUBHBIC, TIO aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHUE MPUMEHATh B MPOLECCE MO3HAHUSA MOHATUA (NIPEAMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJETH, WCIOIb3yeMble B XUMHH, MPeoOpa3oBBIBATh IIHPOKO
MpUMEHSEMbIE B XUMHUHM MOJICIIbHBIC MPECTABICHNUS — XUMHUUYECKHN 3HAK (CHMBOJI DJIEMEHTA),
XUMUYeckass (opMmylia W ypaBHEHHE XHMHYECKOW peakluu — TpPU PEIICHHH Y4eOHO-
MO3HABATENIbHBIX 3a/a4, C Y4E€TOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBbIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue AeHCTBHA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHHUA, a
TakKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

NpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AlMM M IPOBEICHHUIO yYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM IPOIECcca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €TI0
pe3yibTat, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOTO OIbITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Pabora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALINIO PA3TMYHBIX BUIOB
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJSPHAS IUTEpATypa
XUMHYECKOTO COJIepKaHusl, CIIPaBOYHBIEC TOCO0OUs, pecypchl UHTepHETa), KpUTUUYECKH OIICHUBATh
MPOTUBOPEUYUBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSThH Pa3IN4HbIe METOBI M 3allPOChl IPU MOUCKE U 0TOOpe MH(MOpMaLUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJISl BBIIOJTHCHUS YU€OHBIX M MIO3HABATEIBHBIX 3314
OTIpeNeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJIeHUE KYIbTYPOl aKTUBHOTO HCIIOIb30BAHUS Pa3IHMUHbIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMaAIMM ¥ WLIIOCTPUPOBATH pEIIacMbie 3aJaud HECJIOKHBIMH CXEMaMH, JuarpaMmami,
npyrumu popmamu rpaduku U IX KOMOMHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATh B MpoIlecce Y4EeOHON W HCCIeI0BaTENIbCKOU
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU MPOMBIIUIEHHOCTH, CETbCKOTO X031CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarolel MPUpOAHON CPEeIbl.

KoMMyHUKAaTHBHBIE YHHBeEPCATbHbIE YUeOHbIE TeHCTBHUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora W (WIKM) JTUCKYCCHU) MO CYIIECTBY
oOcyxxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIIATE MOJMydEHHBIC PE3yIbTaThI MO3HABATEIIBHON JIEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlMI0 PEe3yIbTaTOB BBIMOJIHEHUS XUMHYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbLHON U
MCCJIEIOBATENILCKOM NIeATENHbHOCTH TPU PEIICHHH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
o0IIMX MHTEPECOB U COTJIACOBaHMS MO3UIUH (0OCYXIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBBHIE
MITYPMBI», KOOPJWHAIIAS COBMECTHBIX JEHCTBUM, OMPEEICHINE KPUTEPUEB MO OIIEHKE KayeCcTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPENENSITh U ACSITeIbHOCTH, IJIaHHPOBATh, OCYIIECTBIISTh,
KOHTPOJIUPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICSITEIIBHOCTh, BHIOMpATH
HanOosee 3G heKTUBHBIE CITOCOOBI PEIICHHS YIeOHBIX 1 MTO3HABATEIBHBIX 33/1a4, CAMOCTOATEIEHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUN
C y4€TOM TONy4eHHUs HOBBIX 3HAHUN 00 HM3y4yaeMBIX OOBEKTaX — BEIIECTBAX U PEAKIUSAX,
OILICHUBATh COOTBETCTBUE MOIYYEHHOIO pe3yjIbTaTa 3asBJICHHOM LI€JIH, YMEHHE MCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, peJlaraéMble B YCIOBUU 3a/IlaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3ydbTATOB IO OCBOCHHIO O0S3aTEIBLHOTO COACPXKAHWS,
YCTaHOBJICHHOTO JIaHHOW denepasbHO pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



0o0ydJaronMMucs Hay4YHbIe 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUIA, crenuduueckue mis

OpeIMETHOM 00sacTH «XUMUS», BUIBl JOEATEIBHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEpIpETaLNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IIOHATHI: aTOM, MOJIEKYJd, XUMHUYECKUAN
JJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYyJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHASI MAacca, MACCOBas A0JsI XUMUYECKOTO AJIEMEHTa
B COCIUHEHMH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPHIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccuukanus
peakuuii: peakliy COeAMHEHUS, pEaKLUU Pa3IoKEHUs], PEaKIUU 3aMELICHUs, PEaKIIUU
0o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 PEKT peakLuy, sIpo aToMa,
JJIEKTPOHHBINA CIIOW aToMa, aTOMHas OpOMTal b, paJuyCc aroma, XMMHUYECKas CBS3b,
NOJIIpHasl M HEIOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAsI CBS3b, MOH, KAaTMOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAs! KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI U NPUMEHSTH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHUS (OpMYJ BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUM;

OTpEeeNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSX;

packpbiBaTh cMmbIca llepuoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepuonuyeckoil cucreme, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cuctembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», manble u  OoJiblIMe TEPUOIBI, COOTHOCHTH
0003Ha4YeHusI, KOTopble UMeroTcsi B Tabnuue «llepuoanueckas cucteMa XMMHUYECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sjpa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue X M0 JIEKTPOHHBIM CII0SIM);

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIJIOBOMY
apdekry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB,  IOATBEP)KJAasl  ONHCAaHUE IPUMEPAMH  MOJIEKYJSIPHBIX ~ ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUM;

IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHUX ITPEBPALLICHUI B pa3IMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COeTMHEHNUS, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, IPOBOJUTH PACUEThI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEILIECTB M XUMHYECKHX PEAKIUH,
€CTECTBCHHO-HAYYHBIC METOIbI TIO3HAHMSI — HAOIIOICHHE, U3MEPEHUE, MOJICIIMPOBAHUE,
SKCIIEPUMEHT (pEaabHBbIi U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIOM U  J1abOpaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB MO MOJYUYEHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOpPOJAa W KHCIOpPOJA), MPHUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MAacCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, IUIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TanenH, METUIIOpaHX U ApyTue).

K konny oOyueHus B 9 kiacce IpeIMETHbIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUAIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CI0AKHOE BEIIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi peaklus, XUMUYEecKas
CBSI3b, TEIIOBOM 3P PEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pPEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIE PpEaKLIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCIIEHME M BOCCTaHOBJIEHUE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJleHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pemérka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpelelbHO IOIyCcTHUMas
koHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U MPUMEHSTH 3TH
MOHSATUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUH;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJCHHS (QOpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJIECHHUS XUMUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyiaMm, BHJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJIMYecKasl) B HEOPraHMYECKHX COEIMHEHUSAX, 3aps)l HOHA MO0 XUMHUYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJITIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenzaeneeBa U 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTbH 0003HAUYEHUSI, KOTOPbIE UMEIOTCS B TIEPHUOJMUECKON TaOIUIIE, C YUCIIOBBIMU
XapaKTEpUCTUKAMU CTPOEHHUSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsl sAapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0urye 3aKOHOMEPHOCTH B HM3MEHEHMM CBOMCTB JJIEMEHTOB U HUX COCIWHEHUH B
Ipejienax MaJbIX IEPUOJOB U INIABHBIX MOArPYII € YUETOM CTPOEHUS UX aTOMOB;



KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (110 YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENICHEH OKUCICHHSI XUMUYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUYECKON JUCCOLUALIMU KHUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN I10CPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PEaKLni;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XHUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONMoIaTh MpaBWJa IIOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1aOOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBUja OOpalleHUs C BELIECTBAMH B COOTBETCTBUU C
UMHCTPYKLHUSMHU T10 BBIIOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB I10 MOJYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YTJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BEILIECTB:
pacno3HaBaTh OMNBITHBIM IYTEM XJIOpPHUA-, OpoMHI-, HOAUA-, KapOoHaT-, ¢ocdar-,
CHWJIMKAT-, cyiab(dar-, TUJIPOKCHJ-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBLHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O00OOIIEHHEe, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMsS] CBOMCTB BEILECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METObI IO3HAHUS — HAOII0IeHUE, U3MEPEHNE, MOIETUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN M MBICIICHHBII).



MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOMN ITPOT'PAMMBI

8 KJIACC
Kon

MPOBEPSIEMOT0
pe3yJabTara

1

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs

IIo Teme: ((HepBOHa‘-Ia.HBHble XUMHNYCCKHUEC ITIOHATHUA»

pPacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX IIOHSATHH: aToOM,
MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT, IPOCTOE BEILECTBO, CII0KHOE
BEIIECTBO, CMECh (OJHOPOAHAsT U HEOIHOPOJHAsA), BAJEHTHOCTb,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJIsIpHas Macca, KOJHUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0Js XHUMHYECKOro
9JIEMEHTa B COCIMHEHUH, MOJIIPHBIN 00BEM, XUMHUYECKAsl PEaKIHs,
KinaccupuKalusg  peaklUuid: peaklUud COCAUHEHHUS, PEaKIuu
pa3oKeHUs, peakuud 3aMElICHHs, peaknuu OoOMeHa, 9K30- U
SH/IOTEPMHUECKUE PEAKIMH, TEIUIOBOM 3 EKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIECTBA (TPOIEHTHAsE KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHUX MOHATHH W

NPUMCHATH 3TU TOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

1.4

1.5

HCIIOJIb30BAaTh XUMUUYCCKYIO CUMBOJIUKY IJISI COCTABJICHUA (bOpMy'J'I

BEIIECTB U YPAaBHECHUN XUMHYECKUX PEAKIUN

PaCKpbIBATG CMBICII 3aKOHOB COXpaHCHHUA MacCChbl BCIICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YYCHHUS, 3adaKOHa

ABorazpo

ONpeaAciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX

COCINMHCHUAX

1.6

KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIuu (10 YUCIYy M COCTaBy

YUYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEIIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIBHYHO MOJICKYJIAPHYIO U MOJISIPDHYIO MACChI

BEILECTB

1.8

BBIUYHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmyse

COCIUHCHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPC




1.10

MIPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS — HAOIIOACHHE,
W3MEPEHHE, MOJICIUPOBAHUE, OKCHEPUMEHT  (peajbHbIl U

MBICJICHHBIN )

Ilo Teme: «Baxuelmmue MMPEACTABUTECIIN HCOPraHUYCCKHUX BECIICCTB)»

2.1

2.2

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX MOHSITHI: OKCHI,
KHCJIOTa, OCHOBAHUE, COJIb
OIpEAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coeuHeHui no popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4CCKUC BCUICCTBA
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XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXKIasl OMMCAaHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOIIMX  XMMHUYECKUX

peakuuii

2.5

IIPpOrHO3UpPOBAThb CBOMCTBaA BCIMICCTB B 3aBHCHMMOCTH OT HX
Kau4CCTBCHHOI'0O COCTaBa, BO3MOKHOCTU HNPOTCKAHHUA XUMHWYCCKUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TMOCYAOH W
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSMH TIO BBIOJTHEHUIO
na60paT0pme XUMHUYCCKUX OIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BEIIECTB (BOJAOPOJA M KUCIOPOJa), MPUTOTOBIECHUIO
pacTBOpPOB € OMNPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI
[0 PACMO3HABAHUIO PACTBOPOB MIENOYEH U KHUCIOT C MOMOUIbIO

WHAUKATOPOB (JIaKMYC, (heHoNIPTaTICHH, METUIIOPAHXK U JIPyTHE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUTIO XHUMHYECKOM pCaknuun

3.1

[Io teme: «llepmoanueckuit 3akoH u Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CTtpoeHHe aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUID)

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHI: AIpO aTroMa,
AJIEKTPOHHBIA CJOM aToMa, aToOMHas OpOWTanb, paaUyC aroma,
XUMHMYECKasd CBSA3b, IOJIPHAS W HEINOJISIPHAs KOBAJICHTHAs CBA3b,
3JIEKTPOOTPULATEIBHOCTh, HMOHHAs CBS3b, HMOH, KAaTHOH, AaHUOH,

CTCIICHb OKHCJICHHUA




3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYECKUEC 3JICMCHTHI

33

34

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto hopmy [leproanueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszlinyaTh IOHSTHUS «TJIABHAS
noarpynma (Arpymnma)» u «mnobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbica llepuoamueckoro 3akona [[.M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIECMCEHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

COOTHOCUTb  0003HAu€HUs,, KOTOpble HMEITCcI B  Talnuue
«Ileppuoguyeckas  cucrema  XUMUYECKHX  dnemeHtoB  [[.W.
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsji sjapa, o0Ilee 4YHCIIo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOHM)

3.6

OIIPCACIIATh CTCIICHDb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCINHCHUAX

3.7

OIPECACIIATE BUJ XUMHYECKOU CBS3H (KOBaJ'IeHTHaH n I/IOHHaﬂ) B

HCOPraHNYCCKUX COCANHCHUAX

9 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

1.1

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

ITo Teme: «BemiecTBO 1 XUMUYECKask PEAKIUS

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSATHUN: PacTBOP,
3JEKTPOJIUTHI, HEAIEKTPOIUTHI, SJIEKTPOIUTUYECKAS] AUCCOLMALIMS,
peakIy MOHHOTO OOMEHa, KaTalu3aTop, XUMUIECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTUMbIe peaxiuu,
OKHCITUTEIbHOBOCCTAHOBUTEIIbHbBIE peakiuuu, OKHUCITUTEb,
BOCCTAaHOBUTENb, OKHUCIEHHE M BOCCTAHOBIIEHUE, aJlJIOTPOIIHUS,
aMmpOTEepHOCTh, XHMHYECKass CBs3b (KOBaJIeHTHAs, HMOHHA,
MeTaJlJIn4yecKasi), KpHUCTaJUIMYecKasi pemiérka, CIUIaBbl, CKOPOCTh

XMMHYECKON pEaKIuu

1.2

HWIUTIOCTPUPOBATL B3aUMOCBSA3b OCHOBHBIX XMMHUYCCKHUX MOHATHU U

MMPUMCEHATH OTU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ




1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIMTUYECKON AMCCOLMAMM KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YpPAaBHEHUS PEaKIUil

HOHHOI0 OOMeHa

1.4

L.5

PACKPbIBATh CYIMHOCTH OKUCIINTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MOCPEACTBOM COCTABJIEHUS IEKTPOHHOIO OaaHca ITUX PeaKLuii
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XMMUYECKOM pEeaKIuu

Ilo Temam: «Hemerarmiel u1 ux coeauHeHus» U «MeTaUibl U UX

COCOAUHCHUA»

2.1

2.2

2.3
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2.5

XapakTepu3oBaTh  (OMHMCHIBaTh) oOmMEe W crenuduuecKue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIISCTB, TIOTBEPKIAT
ONMCaHHWE TPUMEPAMH MOJICKYJIAPHBIX ¥ HWOHHBIX ypaBHCHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

COCTAaBJIATh YPABHCHU peaKHHﬁ, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBUSIX

CIeAOBaTh IMpaBWUiaM IMOJb30BAHUS XHUMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBUiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBIIOJIHEHUIO
1ab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOJIYUYEHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YIIIEKUCIIOro ra3a)

HpOBO}II/ITL peaKI_[I/II/I, nonTBepmnafoume KaquTBeHHBIﬁ COCTaB
pa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XIIOPHU-,
Opomun, womua, kapOoHat, Qocdar, cumukar, cyiabdar,
TUAPOKCUJIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYECHHBIX METAJUIOB,

MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

PaCKpbIBATH CMBICII OCHOBHBIX XHWMHYCCKHUX MMOHSTHM: HI[K

BCIICCTBA, KOPPO3HA METAJIJIOB

32

MPUMEHITh OCHOBHBIC OIEPAIlUU MBICIUTEIIPHON JIEATEITBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHWE, 0000IIeHue, CUCTEeMAaTHU3AIIHIO,
BBISIBJICHHE TPUYUHHO-CJCACTBEHHBIX CBS3CH — JUIA HM3ydeHUs

CBOMCTB BCIICCTB N XUMHUYCCKHX peaKHHﬁ; CCTCCTBCHHOHAYYHBLIC




METOJAbI IIO3HAHUA — Ha6.]'IIOI[eHI/Ie, HU3MEPCHUE, MOACITIUPOBAHUC,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUC ITOHATHUA

1.1

[Tpenmer xumun. Ponp Xxumuu B )XKM3HU YelOBeKa. XUMUSL B CUCTEME HayK.
Tena u BemiecTtBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BC€IICCTB

1.2

1.3

[TonsiTre 0 MeToAax Mo3HaHus B XUMHH. YUCThIe BelecTBa U cMecu. CriocoObl
pas3neneHus cmecen
ATOMBI U MOJICKYIJIBI. Xumuueckue saeMeHTbl. CHMBOIBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe H CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC Y4YCHUC

1.4

XuMuueckas Q)opMyna. BajleHTHOCTh aTOMOB XHUMUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocuTenbHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHass Macca. MaccoBasgs 10l XHMHUYECKOTO

QJICMCHTA B COCIMHCHNHN

1.5

KonunuectBo BemectBa. Monbs. MossipHast macca. B3auMocBsI3p KOJIMYECTBA,
Macchl U YHMCIIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacu€rbl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

1.6

1.7

Pu3nyecKknue U XMMUYECKHE ABJICHUS. XUMHUECKas Peakus U €€ MpU3HaKH.
3aKOH  COXpaHEHMs  MacCchl  BeIIeCTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccugpukanus  XxUMHYeCKMX  peakiuil  (COeIMHEeHMs,  pa3jioXkKeHus,

3aMelleHus, ooMeHa)

XUMHYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
paBUJIaMy pabOTHI B T1ab0paTopuu U mpruéMaMu oOpalieHus ¢ 1ab0paToOpHBIM
o0opynoBaHWEM, HM3Yy4YCHHE W OMNucaHue (U3NYECKHUX CBOWCTB 00pa3lioB
HEOPraHMYECKUX BEIIeCTB, HaOmiogeHHe (u3nueckux (TUIaBIeHUE BOCKA,
TasiHHE JIbJIa, PACTHPAHKE caxapa B CTYNKe, KUTIEHUE U KOHJIEHCAIIUS BOJBI) U
XUMUYECKUX (TOpeHHE CBEYM, MNPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aUMOJICICTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE W OIHUCAHUE
MPU3HAKOB TMPOTEKAHUS XUMUYECKHX peakuui (pasjioKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOPHIOM Oapus, pa3joKCHHE
ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOCICTBUE HKele3a C paCTBOPOM
comm meau(1l), m3ydenne cnoco0oB pa3eneHust cMecei (C TOMOIITBI0 MarHHTa,

¢uibTpOBaHMe, BHIMAPUBAHKUE, AUCTWILUIALM, XpoMarorpadus), npoBeneHue




OUYUCTKM IIOBAPEHHON cOJM, HaOJIOJEHHE M OINMCAaHUE pPe3yIbTaTOB
IIPOBEJICHUS OIBITA, UIUIIOCTPUPYIOIIErO 3aKOH COXPAHEHUS MACChl, CO3/1aHUE

MoIeIeld MOJIEKYJT (ITapOCTEP KHEBBIX )

Baxuneimme MMpEACTABUTCIIU HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — sneMeHT u mpocToe
BelecTBo. HaxoxaeHne Kuciopoaa B mpupoje, GU3NIECKue U XUMHUECKUE
cBoricTBa (peakiuu ropenus). Okcunpl. [Ipumenenne kuciopoaa. CriocoOs
IIOJIy4YEHUsl KHCIIopoJa B JabOpaTopuy M IPOMBIIIIEHHOCTH. Kpyrosopor

Kkuciopoja B mpupojie. O30H — aIoTpornHas MoaupuKalus KUCIopoia

2.2

TermnoBoit >(h(PekT XUMUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M 3HJAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HeHUe

BO31yXa, YCUJICHUC ITAPpHUKOBOI'O Bq)(beKTa, pa3spymieHue O30HOBOI'O CJI0A

2.3

24

2.5

Bonopon — anmemeHT 1 npoctoe BemiecTBo. HaxokaeHne Bomopoia B MpUpoe,
du3nuecKkre M XUMHYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOObI MOITyYeHHUS.

Kucnors! 1 conn
MounsipHblii 00bEM Ta30B. Pacu€Thbl M0 XMMUYECKUM ypaBHEHUSIM

®usnyeckue CcBoiicTBa BoAbl. Boma kak pacTBopuTenb. PacTBOpEI.
HacellieHHble ¥ HEHACBILLEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 1oyl BemiecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IpUpPOAE W B KU3HU uenoBeka. Kpyrosopor
BO/ABl B IMpHUpoAE. 3arps3HEHHE MNPUPOAHbIX BoA. OxpaHa M OUYHCTKa

MMPUPOAHBIX BOI

2.6

2.7

2.8

Knaccudukanus neopranmvecknx coeanHeHuid. Okcunbl. Knaccuduxarms
OKCHJIOB: cojieoOpa3yoliue (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpa3ytonie. HomeHnknaTypa okcuaoB. @U3MUECKUe M XUMHYECKUE

CBOICTBa OKCHAOB. [loryueHne okcuioB

OcHoBanus. Krnaccuduxanuss ocHOBaHMN: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHul. PU3NUECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI
Kucnotel. Knaccudukamust kucnor. Homenknarypa kucnor. @usndeckue u

XUMHYECKUE CBOMCTBA KHCIOT. Psan aktuBHocth MetayuioB H.H. Bekerosa.

[Tonyuyenue kucior

2.9

Comu. Homenknarypa cosneil. @u3ndyeckue U XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonyuenue coneit




2.10

I'eneTnueckas cBsI3b MECXKAY KilaCCaMU HEOPraHNYCCKUX COG,Z[I/IHCHI/Iﬁ

2.11

3.1

3.2

XUMUYECKUN OSKCIIEPUMEHT: KAaueCTBEHHOE OIpe/ieJieHHe COJep>KaHus
KHCJIOpO/ia B BO3AyXe, MOJMyYeHHe, cOOMpaHue, paclio3HaBaHUE U W3YyUeHUE
CBOICTB KUCJIOpOAA, HAOJI0/IeHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUsI TOPEHus (I10’Kapa), 03HAKOMJIEHUE C
oOpa3liaMu OKCHJIOB M OIHMCAHME HUX CBOMCTB, IOJy4€HHE, COOUpaHUe,
pacno3HaBaHUE W M3Y4YE€HHE CBOMCTB BOAOpOJa (TOpPEHHE), B3aMMOJICHCTBUE
BOJIOpOZa c OKCHJIOM meau(Il) (BO3MOKHO UCIIOJIb30BaHUE
BUICOMATEPHAJIOB), HAOIIOJCHHE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHONM MacCOBOM
JoJiell pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJIb30BaHUE BHICOMATEPUATIOB),
OlpefieNieHue PAcTBOPOB KHUCIOT M IIENOYe C TOMOINbI0 HHIUKATOPOB,
UCCIIEIOBaHNE 00pa3IOB HEOPraHWYECKHX BEIIECTB pAa3UYHBIX KIACCOB,
HAOO/ICHUE W3MEHEHHUs OKpPAacKd HMHIUKATOPOB B PACTBOPAX KHUCIOT U
nienouel, uzyuenue B3aumozeiicrsus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHUCJIOT C METalllaMH, pEeaklUuil HeUTpanu3aluu, TI[OoJy4YeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTajyla JpyruM H3
pacTBOpa COJIH, pEUICHUE SKCIIEPUMEHTAIBHBIX 3a7au 1o TeMe «BaxHeimune

KJIaCCbl HCOPTaHNUYCCKUX COGI[I/IHGHI/Iﬁ»

[Tepnoanueckuit 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBbie TOMBITKK KiIacCH(UKAIMN XUMHUYECKUX dJeMeHTOB. [loHsaTue o
TPYIIax CXOHBIX JIEMEHTOB (IIEJIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIbI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pazyloT amMQpOTEepHBIC

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuit 3akoH. Ilepmonnueckas cUCTEMa XMMHYECKHX 3JIEMEHTOB
.M. MenneneeBa. KopoTkonepuoanas © JUIMHHONEPUOAHAS  (OPMBI
ITepuoauueckoit cucrtembl xumuueckux osnemMeHtoB J[.M. Menneneena.
IIepuons! u rpynnbl. @U3HYECKUI CMBICH MOPSIAKOBOTO HOMEpa, HOMEPOB

nepuoja U rpymibl 3JIeMEHTa

33

Ctpoenne atomoB. CocTaB aTOMHBIX sanaep. M3otomnbl. DnekTponsl. CTpoeHue

AIIEKTPOHHBIX 000JIOYEK aTOMOB TMeEpBbIX 20 XUMHUECKHUX DIEMEHTOB
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3.5

ITepuoanueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuoanueckoit cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI paJnyca aTOMOB XHMMHYECKHUX 3JIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOMCTB IO TpyIlmaM M IepHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl pPa3BUTHUS Hayku W npakTuku. J[.M. MenaeneeB — yuy€Hblii u
rpakJIaHUH

Xumuueckasi cBs3b. KoBaneHTHast (MOJsipHAss W HEMOJSIpHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenens okucieHnus. OKHCINTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4YE€HHE OO0pa3loB BEIIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJEHCTBUE THIPOKCHJA LIMHKA C PacTBOpaMHM KHUCIOT U
11eJI04eH, IPOBEACHHUE ONBITOB, WILTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX peaKluil (frOpeHue, peakliuu pa3yioKeHUsl, COeIMHEHUS)

9 KJIACC

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

BemectBo n xummnueckas peakuus. [lopropenue

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB
XAMHMYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOMNOB, Kallvsl, KAJIbLUA U HX
COEJIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBSA3M. THIBI KPUCTAITIMYECKHX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUINYECKON
pemETK M BHJA XUMHYECKOH cBs3u. Kiaccudukanus m HOMEHKIaTypa
HEOpPraHWYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHaAJbHas). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCSA K PA3IMUHBIM KJIaccaM HEOPTaHMYECKUX

COG}IHHGHHfl, FCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BEIIECCTB

1.3

Knaccudukanus XuMU4ecKUX peakluil Mo pa3IMyHbIM MpU3HaKaM (TI0 YUCITy
U COCTaBY Y4YaCTBYIOUIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3P QEKTy, 1o

W3MEHEHHIO CTEIICHEH OKHCIICHHS XUMUYECKUX 9JICMCHTOB, 110 O6paTI/IMOCTI/I,




1.4

Mo  y4aCTuro KaTaJ'II/IBaTOpa). DK30- H SHAOTEPMUYCCKHUE PCaAKIUH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOH pcakuuunu

[Tonsarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTEHHBIX M TETepOreHHBIX peakiuax. lloHsATHE O XHMHYECKOM
paBHOBecHH. DakTOpHI, BIMAIONME HA CKOPOCTh XUMHUECKOW PEaKIUH U

IMOJIOKCHHNE XUMHUYCCKOI'0 paBHOBECHUSA

1.5

1.6

1.7

2.1

OKUCINUTEIBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C MCIOJb30BAaHUEM METOJIa

AJIEKTPOHHOTO OajlaHca

Teopus ANEKTPONUTUYECKON AUCCOLMALIMU. DIIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtuonsl, annonbsl. MexaHu3M AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XUMHUYeCcKoi cBsi3u. CrerneHs qucconuanii. CHIIbHBIC H CIIA0BIC AJICKTPOJIUTEHI.
Peakiiun monHoro oomMeHa. Y CaoBUs MPOTEKaHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpalIEHHBIE WOHHBIE ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMW U CoONell B CBeTe IMPEACTaBICHUA 00 dIIEKTPOIUTHIECCKON

aucconuanuu. KayecTBeHHbIE peakiiui Ha HOHBL. [IoHATHE O rMApOIM3Ee conen

XUMHUUECKUN SKCHEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAUTMYECKUX
peETOK HEOPraHUYECKUX BEIIECTB — METAJNIOB MU HeMeTaylsioB (rpadura u
ajyiMaza), CJIOXKHBIX BELIECTB (XJIOpHJIA HATPHs); UCCIEI0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pacTBOpPOB  BEIIECTB,  Ipoliecca
JMCCOLMANY  KUCIIOT, INeNoYel M comell (BO3MOXKHO HCIOJIb30BaHUE
BUEOMATEPHUAJIOB); TPOBEJACHHUE ONBITOB, HUIIOCTPUPYIOUINX TMPU3HAKU
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3zoBaHHe O0cajKa, BbIIEJICHHE rasa,
o0pa3oBaHUe BOJbI); ONBITOB, WITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (TOpeHHe, peakuu pas3ioKeHNs, COeTUHEHNU);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaKHI/II\/’I Ha MOHBI; pCHICHUC OKCIICPUMEHTAJIBHBIX 3a1a4
Hewmeramie! 1 ux COCINHCHUA

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn oOkucieHus. CrpoeHue u (U3MUECKHE CBOICTBA
IPOCTHIX BEIIECTB — raJIOTeHOB. XMMHUYECKHE CBOWCTBA Ha MPHUMEPE XJIopa
(B3auMoOJieHCTBHE C METaUIaMH, HEMETaJJIaMH, IIeJo4aMu). XIJI0pOBOJOPOI.

Consanas KucCjioTra, XHMHWYCCKUC CBOﬁCTBa, IMOJIY4CHHUE, IIPHUMCHCHHUC.




2.2

JelictBue xJiopa M XJOPOBOJOPOJA HAa OpPraHu3M 4YesoBeka. Baxueiiine

XJIOpUJbI U UX HAXOXICHUC B IPUPOAC

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC CTeNeHH OKHCIeHUs. CTpoeHHe 1 (PU3UIECKUE CBOMCTBA
IPOCTHIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOIM(HUKALNN
KHCJIOpO/ia M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
dusnyeckue W XuUMHUYeCKHe CBOHCTBA. OKCHABI CEphl KaK TMPEICTABUTEIU
KHCJIOTHBIX OKCHIOB. CepHasi KHCIO0Ta, PU3NIECKUE U XUMHUECKUE CBOWCTBA
(o0mre Kak mpeacTaBUTENs Kilacca KUCIOT U crenuduueckue). XuMUUECKHUe
pEaKIMH, JekKallue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJyYeHHs CEPHOM
KHCJIOTHI. HpI/IMCHeHI/IC. Conn CCpHOﬁ KHCJIOTBI, KQ4YC€CTBCHHAA pPCaKIusd Ha
cyibdar-uoH. HaxoxeHue cepsl ¥ €€ COSTUHEHUN B IpUpoje. XUMUYECKOE
3arps3HEHUE OKPYKAIOIIEH CpeIbl COSNMHEHHUSIMUA CepPhbl (KUCIOTHBIE JTOMKIH,

3arpsA3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €T0 MMpCaO0TBPpalICHHA

2.3

OO6mas xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTEpHbIC CTENEHU OKHUCICHHUS. A30T, PpaclpOCTpaHEHHE B
npupoje, pusndeckue U XuMuueckue cBoicTBa. KpyroBopot azora B mpupoe.
AMMuak, ero ¢u3MYecKue U XHUMHUYECKHE CBOMCTBA, MOJY4YeHHE U
npumenenne. Conu amMMOHHUA, UX (PU3MUECKHMe W XMMHYECKHE CBOWCTBA,
npumeHenue. KauecTBeHHast peakiiusi Ha HOHbl aMMOHHUSI. A30THAsI KUCTIOTa, €€
nonyueHue, pu3ndeckre U XMMHUUecKre CBOMCTBa (00IIHe KaK MpeCTaBUTeNs
KJlacca KHCIOT | crenuduyeckue). lcmonb3oBaHue HUTPATOB MU COJIEH
aMMOHHSI B KaueCTBE MHUHEPAIbHBIX yH0OpeHHil. XUMHUUYECKOe 3arps3HeHHE
OKPY’KaIOIIEeH Cpeabl COCTMHCHUSIMHU a30Ta (KUCIOTHBIE TOXKIH, 3arps3HEHUE

BO3]1yXa, MOYBBI U BOJOEMOB)

2.4

®ocdop, anmnorponubie Moauduxanuu dpocdopa, husnueckue U XUMHUIECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KucIOTa, (PUIMUECKUE U
XUMUYECKHE CBOMCTBA, moisiydeHue. Vcmonp3oBanue (ocharoB B KauecTBe

MHUHEpaJIbHBIX YA00peHHi

2.5

OO6mas xapakrepuctuka 31eMeHTOB [V A-rpynmbsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTENEeHU OKHUCICHUA. YTJIEpoA, alIOTPOIHbIE
MOIU(UKAILH, PACIPOCTPAHEHUE B MpUpoAe, (U3NUYECKHE M XUMHUYECKHE
cBoricTBa. Ancopbums. Kpyrosopor yriepoaa B npupojae. OKCubI yriepona,
uX (U3NYECKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha XUBBIC OPraHU3MBI,

IMMOJIYYCHHUEC U IPUMCHCHUC. DKOJIOTHYECKHE HpO6J’IeMH, CBs3aHHBIC C OKCHAOM




yriepona(IV); rumores3a r700a71pHOTO MOTEIUICHUS KJIMMATa; MapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ comd, UX (PU3UYECKHEe U XUMHYCCKHE
CBOMCTBa, MOJIydeHHUE M MpHMeHeHne. KadecTBeHHas peakius Ha KapOoHAT-
HOHEIL. Hcroabp3oBanue KaPGOHaTOB B 6BITy, MCAUIMHEC, IIPOMBIIIJICHHOCTH U

CEILCKOM XO3SHCTBE

2.6

2.7

2.8

[TepBoHavabHBIC TIOHATHS 00 OPTaHMYECKHX BEIIECTBAX KaK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TWJIEH, alleTWIEeH, 3TaHOJ, [JIHUIEPHUH, YKCyCHas
kucioTa). X coctaB m xumuueckoe crpoeHue. [loHsATHEe O OHOIOTHYECKH
BRXHBIX BEIECTBAX: XKHpPax, OCIKax, YIICBOJAaX — M UX POJH B XKU3HH
yeloBeka. MarepuanabHOE E€IUHCTBO OPraHMYEeCKUX W HEOPTraHUYECKUX

COEIMHEHUI

Kpemuwmii, ero Qusuueckue W XUMHUYECKHE CBOMCTBA, WOJIY4YCHHE U
npuMeHenue. CoeanHeHust KpeMHus B npupoze. OOmue npeacraBiaeHust o0
okcuze kpemMHusA(IV) n kpemuueBoit kucnote. CUIMKAThl, UX UCIIOJIb30BaHUE
B ObITYy, MEOUIMHE, IPOMBIIUIEHHOCTH. BaxkHeime cTpouTeabHbIe
MaTepuabl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobmembl
0€30I1aCHOTO HCIIOJIb30BaHMsl CTPOMUTEIBHBIX MaTepPHaJOB B IMOBCEIHEBHOMN

KHU3HHU

XVUMUYECKUH 3KCIIEPUMEHT: U3ydeHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOICTB COJISHOM KHMCIIOTBI; IPOBEIEHNE KAUECTBEHHBIX pEaKLUi Ha XJIOPHUJ-
MOHbl M HAONIOZEHHE MNPU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢du3nUeckre 1 XMMHUYECKUE CBOMCTBA raJION€HOB M X COEAMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUEOMATEPHUAIOB); O3HAKOMJIEHHE C OOpas3lamH XJOpPHA0B
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COEAMHEHUSIMU
(BO3MOXXHO HCTIOJB30BAHUE BUIECOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
o0OyraMBaHUs caxapa MoJl IeHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHe XUMUUYECKHX CBOMCTB pa30aBICHHOI CEpHOM KUCIIOTHI, IPOBEICHNE
KaueCTBEHHONW peakuuu Ha cyinbdar-uoH U HaOIIOAeHHEe Npu3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
coeIMHEHUN (BO3MOXKHO MCMOJIb30BAaHUE BHJIEOMATEPHANIOB), 00Opa3laMu
a30THBIX U (ocOpHBIX yrnoOpeHuii; moaydeHue, coOupanue, pacrno3HaBaHue
U U3y4CHHE CBOMCTB aMMHaKa; IPOBEICHUE KAaUEeCTBEHHBIX PEAKIMH HA MOH
aMmMOHUS W ¢ocdaT-MOH W U3yYCHHE TMPHU3HAKOB MX MPOTEKaHHUS,
B3aUMO/ICCTBUE KOHIIEHTPHUPOBAHHON a30THOM KHUCIIOTHI C MEBIO (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUANIOB); M3YYEHHE MOJEIEM KpUCTANIMYECKUX

pemérok anMmaza, rpadura, QymiepeHa; O03HAKOMIICHHE C IPOLECCOM




3.1

3.2

azcopOLrU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IIPOTUBOTra3a; MOJIy4YeHHUEe, COOMpaHue, pacliO3HABaHUE U HU3YYEHHE CBOMCTB
VIJIEKUCIIOro Ta3a; MPOBEACHHE KAYeCTBEHHBIX peakuuid Ha KapOoHaT- M
CHWJIMKAT-UOHbl M H3Y4YEHHE INPU3HAKOB HX NPOTEKAHUS; O3HAKOMIICHUE C
MPOAYKIMEH CUIMKATHOW MPOMBIIIJICHHOCTH; PEIIeHHE SKCIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BaKHeHlIe HeEMeTaUIbI U UX COEAUHEHUS)
MeTtaniel 1 X coeTMHEHNUA

OO0m1as XxapakTEepPUCTHKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHtoB J[.U.
Menpeneesa u crpoeHus aToMoB. CTpoeHue MeTauioB. Meraminyeckas CBs3b
U MeTaJUIMYecKas KpucTajmyeckas pemérka. DJNeKTPOXUMUYECKUN psij

HaIPsHKEHUN METaJIOB

du3nyuecKkre U XUMUIECKHEe CBOHCTBA MeTa/UTOB. O0IIKe CIIocOObI MOTydeHUs
MmeTasuioB. [ToHsATHE O KOPPO3HH METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThI UX OT
koppo3uu. CruiaBbl (CTaib, YyryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy " TPpOMBIIJIICHHOCTHU

33

34

3.5

[Ilenounsle MeTaybl: nosiokeHue B [leproguyeckoil cucTeMe XUMHYECKHX
aneMmeHToB J[.M. MenzneneeBa; CTpoeHHE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMEe IEIOYHBIX METalIOB U MX

COeTUHEHUN

[[lenoyHo3eMeNnbHbIE METAJIBI MarHuii W KaJbIIMA: TIOJIOKEHHE B
Ilepuoguueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHUE WX aTOMOB; HaXOXXJCHUE B Npupone. PU3NYECKHE U XUMHUYECKUE
CBOMCTBA MarHusl M Kaiublus. BakHEHIIHMe COCIMHEHHS Kbl (OKCHII,

TUAPOKCHI, coyH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUS

AmomuHuii: monoxenne B lleproanyeckoil cUCTeMe XUMHUYECKUX AJIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMa; HAaXOXKIEHUE B mpuponae. Pusznyeckue u
XUMHYECKHE CBOWCTBA aIIOMHHHS. AMQOTEpHBIE CBOWCTBa OKCHAA W

THUAPOKCU A AJIFOMHUHHAA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3nementon J[. 1.
MeHnpeneeBa; CTpOCHHME aToMa; HaxoXkAeHWe B mnpupoae. Pdusnyueckue u
XUMHUYECKHE CBOMCTBa xene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

xene3a(lll), mx coctas, CBOMCTBA U TTOTyYCHUE




3.7

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3liaMy METaJJIOB U CIIJIaBOB,
X (U3NYECKUMH CBOWCTBAMU; M3YYCHHE PE3YJIbTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMaTEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOW (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEPUAsIOB); MCCIEOBAHUE CBOMICTB KECTKOM BOIBI;
mpoliecca TOpPEHHUs JKejie3a B KHUCIOPOoJE (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHUAJIOB); IPU3HAKOB MMPOTEKAHMS KAUECTBEHHBIX PEAKIMil HA HOHBI
(MarHusi, Kanblus, amtoMuHus, nuHka, xenesa(ll) u xenesa(Ill), meau(1l);
HaOII0/IEHUE U OTMCAHKE TTPOIECCOB OKPAIIMBAaHUS IUIAMEHU MOHAMHU HATPUS,
Kadgd ¢ Kajublusg (BO3MOXKHO  HCIIOJB30BAaHHUE  BHUIACOMATEPHUATIOB);
uccienoBaHre aMm(poTepHBIX CBONCTB T'MAPOKCHAA aTIOMUHUSA M THIPOKCH]IA
[IMHKA; PEIICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeime MeTamuib

Hn UX COCAUHCHUA»

XuMus u OKpYyXKaromasa cpeaa

4.1

4.2

HoBrle MaTCpHrajibl 1 TCXHOJIOTHH. BemecTBa u MaTcpHuaJibl B MMOBCETHEBHOM
JKH3HH YeJIOBEKa. XUMHSI U 300POBLE. besomacHoe HCIIOIB30BaHNE BEIIECTB U
XUMHUYCCKHUX peaKquI B 6I>ITy. HepBa;I IoMOIb IMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJICHUSIX

OCHOBBI ~ 3KOJOTMYECKOH  TIpPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxatomieit cpenpl [TIK. Ponb xumMuu B perieHMH 3K0JI0TMYECKUX MPoOIIeM.
[IpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrosib, NMPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX nepepa60TKI/I, HX pPOJib B 6LITy H IPOMBIIIICHHOCTHU

4.3

XUMHYECKUH SKCTIEPUMEHT: N3yueHHe 00pa3lioB MaTepHaioB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIMMCPHBIC MaTCpI/IaJ'IBI)




TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KouuyecTBO 4acoB
Ne HanmenoBanue pa3jiesioB u JuiekTpoHHbIE (HUGPOBbIE)
n/n TeM MPOrpaMMBbl Bcero Kontpoanuie Hpakrieciue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuUMHS — BaXkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubnuorexa [{OK
MPAKTUYECKOU JeATEeTbHOCTH https://m.edsoo.ru/7f41837¢
YyejoBeKa
12 BemecTBa 1 xumMmmuueckue 15 | bubnmoreka LIOK
peakiuu https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Pa3nea 2. Bakneiimme npeacTaBuTe I HEOPraHMYECKHUX BELECTB
51 Bosnyx. Kucnopon. [lonsatne 6 | bubmmnorexka HOK
00 okcugax https://m.edsoo.ru/7f41837¢c
59 Bonopon. I[lonstue o 2 | bu6nunorexa LIOK
KHCJIOTaX M COJISAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | | bu6nmorexa LIOK
OCHOBAHHMSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 1 1 | but6mmorekxa [IOK
HEOPraHMYECKUX COCTUHEHHM https://m.edsoo.ru/7f41837c¢
Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /. U. MenneneeBa. CTpoenne aToMoB.
XumMnueckas cBsi3b. OKHCJINTEIBLHO-BOCCTAHOBHTEJIbHBIE peakuumn




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XUMHYECKUX 31eMEHTOB J[. U. 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
MenneneeBa. Ctpoenue
aToma
XuMU4ecKas CBSI3b. BuGmiorexa LIOK
32 OwiCIHTEHO- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
Wroro no pazneny 15 bubmmorexa [OK
https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemst 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPO'PAMME




9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM ungpoBbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4YecKkHne peakiun
[ToBTOpEeHue U yriaydieHne 3HaHu| bubnuoreka [IOK
1.1 5 1
OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIMALIUS. g 1 | bubnunoreka [JOK
' XUMHYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
)1 OO0mas XxapakTepucTUKa XUMHYECKUX 4 | bubnuorexa [JOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
06
| mem——
' FPYHHBL -€P https://m.edsoo.ru/7f41a636
COCTMHEHUS
06
s | S | ;o
' DUIENEHTO PYIHIbL ASOT, DOCHOP https://m.edsoo.ru/7f41a636
WX COE€IMHEHUS
06
' DTENERTD PYHTBL 2 THEROA https://m.edsoo.ru/7t41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pazaeny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

bubmuorexa [JOK
3.1 0o 7 4
HIE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
2 B i 1
3 aXHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus u okpyxamomasi cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa [OK
' H P https://m.edso0o.ru/7f412636
Wroro no pazaeny 3
PesepBHOE BpeMs 3 bubmorexa [TOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O 63

[TPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Kosau4yecTBo yacoB Jlara usyenns DJIeKTPOHHbBIE
Ne uugposbie
Tema ypoka IIpakTuyec mnJaH dakr p
n/n Kounrpoabn oOpa3oBaTe/ibHbIE
Bcero KHe
ble padoThI pecypcbl
padoThI
[Ipeamer xumun. Pons xumuu B bubmroreia IOK
1 pea ' 1 https://m_edsoo.ru/ff0d21
JKU3HU YenoBeka. Temna u BemecTna 0c
[TonsiTvie 0 MeTOIaX MO3HAHUS B Bubmmorexa HOK
2 A 1 https://m.edsoo.ru/ff0d22
XUMHH
Te
H;a:mqeczgz p:600Ta No 1 «l'ipaBI/ma BuGmorexa LIOK
THI B JT TOPUU U TIPUEMBI
3 P PATOPHH T TP 1 I https://m.edsoo.ru/ff0d23
oOpailieHus ¢ 1abopaTOpHBIM de
000pyIOBaHUEMY =
Yucteie BemecTBa u cMecu. CriocoObl bubnuorexa LOK
4 e ' 1 https://m.edsoo.ru/ff0d26
paszeNeHus cMecei
ca
[IpakTuueckast padora Ne 2 bubmuorexa [JOK
5 «Paznenenue cmecelt (Ha mpumepe 1 1 https://m.edsoo.ru/ff0d28
OUYMCTKU MOBAPEHHOM COJIN)» c8
bubnunorexa LIOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a

6¢c




XUMHAYECKHE IIEMEHTHI. 3HAKU

bu6nmmoreka [IOK

7 https://m.edsoo.ru/ff0d2b
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB o3
bu6nmmoreka [IOK
8 [IpocThie U COKHBIE BENIECTBA https://m.edsoo.ru/ff0d2a
6¢c
bubnunoreka LIOK
9 ATOMHO-MOJIEKYJIIPHOE YUECHUE https://m.edsoo.ru/ff0d2d
50
3aKkoH noc;(*oslHCTBa coc(;aBa BuGmorexa LIOK
10 BOIECTE. AHMITICCRa GOPMYIa. https://m.edsoo.ru/ff0d2e
BaJleHTHOCTh aTOMOB XMMHYECKUX I
3JIEMEHTOB —
OTHOCHUTEILHAS aTOMHas Macca bubmorexa LIOK
THOCUTEJIbHAS aTOMHAs M .
11 g https://m.edsoo.ru/ff0d32
OTtHOcHTEeThHAS MOJICKYJIIpHAs Macca 3
M bu6nmorexa LIOK
accoBas J0JIs XUMHUYECKOT
12 CeoBI A0 eeKoro https://m.edsoo.ru/ff0d35
3JIEMEHTa B COCIUHCHHUH 0c
K M bub6nmorexa LIOK
13 OIICCTRO BEIECTRa. AOTb: https://m.edsoo.ru/ff0d52
Monspnas macca
30
® but6mmorexa [IOK
14 W3UYECKUE U XUMHYECKHUE SBJICHUS. hitps-//m.cdsoo.ru/f0d37
XuMu4eckasi peakius fa
Momsma oo orera but6mmoreka [IOK
W3HAKH U BHSI ITPOTEKAHUS
15 P yer p https://m.edsoo.ru/ff0d3a

XUMUYECKHUX PeaKni

16




3aKoH COXpPAaHCHUA MaCChl BEIICCTB.

bu6nmmoreka [IOK

16 https://m.edsoo.ru/ff0d3b
XHUMHUYECKUE YPAaBHEHUS 23
Beruncnaenus koianuecTBa, Macchl bu6nmmoreka [IOK

17 BEIIIECTBA 10 YPAaBHCHUSIM https://m.edsoo.ru/ff0d57
XUMHYECKUX peaKIui 08
Knaccudukanuss XUMHIeCKHX bubmmoreka [JOK

18 peakiuil (CoequHEHNUs, Pa3I0KEHNUS, https://m.edsoo.ru/ff0d3f
3aMeIIeHHs, OOMeHa) 34
M. B. JIoMOHOCOB — y4€HBIN- bubmmoreka [JOK

19 sHIMKIoneaucT. O600IIeHHE U https://m.edsoo.ru/ff0d40
cHcTEMAaTHU3alus 3HaHUN c4
KonTtponsnast padora Nel mo teme Bubmmorexa HOK

20 https://m.edsoo.ru/ff0d42
«BemiecTBa 1 XUMHYECKUE PEAKITHID) 90
Bo3ayx — cMmech razos. Cocras bubnnorexa [JOK

21 Bo3nyxa. Kucnopon — snemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemiecTBo. O30H 8e
dusnyeckrue U XMMHUYECKHE CBOMCTBA bub6nmorexa LIOK

22 KHCTIOopo/ia (peakiiuy OKUCIICHUS, https://m.edsoo.ru/ff0d46
ropenue). [Tonsarue 06 okcunax 14
CrocoOsI OTy4YeHUsT KUCJIOPO/ia B bubnuotexa [JOK

23 1a00paTOpUU U MPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d49
[Ipumenenue kucnopoaa 7a
TenoBoit 3 pexT xumuueckon Butmorexa LIOK

24 PCAKIHH, TOHATHE O https://m.edsoo.ru/ff0d47

TEPMOXMMHUYECKOM YPaBHEHHH, IK30-
Y DHAOTEPMUYECKHUX PEAKLIHIX

90




TorumBo (HedTh, yroiab U METaH).

bu6nmmoreka [IOK

25 3arpsi3HEHHE BO3]lyXa, CIOCOOBI €ro https://m.edsoo.ru/ff0d4c
MPEAOTBPALIEHUS 4a
[Tpaktrueckas padota Ne 3 o Teme bubmuorexa [JOK
26 «Ilonmydaenne u coOnupanue https://m.edsoo.ru/ff0d4a
KHCJIOpOJa, U3YYEHUE €r0 CBOMCTBY e2
Bonopon — anemeHT u nipoctoe Bubmmorexa IOK
27 https://m.edsoo.ru/ff0d4d
BeniecTBo. Haxoxenue B mpupojie 40
dusnyeckre U XMMUYECKHE CBOMCTBA bubmorexa LIOK
28 https://m.edsoo.ru/ff0d4d
Bosiopoza. [Ipumenenue Bogopoaa 40
bubnunoreka LIOK
29 [TonsiTHE O KHCIOTAX U COMAX https://m.edsoo.ru/ff0d50
d2
CriocoObI Moy4eHus BOAOPoia B bubmmorexa [OK
30 https://m.edsoo.ru/ff0d4d
naboparopun
do
[TpakTuyeckas padora Ne 4 o Teme bubmuoteka [IOK
31 «[Tony4yenne u cobupanue BOAOPOA, https://m.edsoo.ru/ff0d4f
U3y4YEHUE €TI0 CBOMCTB) 42
Momnsipabiii 006EM ra3oB. 3aKOH bubnmorexa LHOK
32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brrancnenus o0pEMa, KomaecTBa but6mmorekxa [IOK
33 BEIIIeCTBa ra3a o €ro u3BeCTHOMY https://m.edsoo.ru/ff0dS5

KOJIMYECTBY BEIIECTBA HJIH 00BEMY

a0




Brruuciaenus 00EMOB ra3oB IO

bu6nmmoreka [IOK

34 YpaBHEHUIO PEaKIIMU Ha OCHOBE https://m.edsoo.ru/ff0d57
3aK0HA 00BEMHBIX OTHOIIIEHHUH ra30B 08
@ ccKite ccKite . bu6nmmoreka [IOK
35 VSIHCCIRHIC 1 XUMHIICCRHC CBOnCTRa https://m.edsoo.ru/ff0d58
BOJIBI
Ta
C ST 5 bubnuorexa [JOK
36 OCTaB OCHOBAMMIL LIOMATHE https://m.edsoo.ru/ff0d59
UHMKATOpaXx
e2
Boma xax pacrsoputens. BuGamorera LIOK
bI€ U HEHACBHILEHHBI
37 ACBILICHH B https://m.edsoo.ru/ff0d5b
pacTBOpbl. MaccoBast 10Jisl BENIecTBa 40
B pacTBOpe -
Z[HpaKTI;qzCKiﬂ sz(;zaN;_) .Z H((): TeMe BuGmorexa LIOK
HUTOTOBJIEHU TBOPOB
38 PUTOTORJICHIHC pactBopoB € https://m.edsoo.ru/ff0d5e
oTIpeIcIEHHON MacCOBOM JoJeH ba
PacTBOPEHHOTO BEIIECTBA -
Konurponsnas padora Ne2 o teme bubmmorexa LOK
HTPOJIbHAS ta Ne2 o Tem
39 POJIBHAA P https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoxn. Boga» 4
o b bub6nmorexa LIOK
: B, KIaccuuKarus
40 KEMABL COCTAB, KIace H https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
de
[TonyuyeHue u XMMUYECKHE CBOMCTBA bubmuorexa [IOK
41 KHCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d66

aM(OTEPHBIX OKCUIIOB

4e




OcHoBaHU4: COCTaB, KJ'IaCCI/I(I)I/IKaHI/IH,

bu6nmmoreka [IOK

42 https://m.edsoo.ru/ff0d67
HOMEHKJIaTypa
ca
[Tonydyenune u XuMHYECKHE CBOMCTBA bubnrorexa LIOK
43 yi B https://m.edsoo.ru/ff0d67
OCHOBaHUH
ca
Kucnotsr: cocraB, kiraccudpukamms Brbmmorexa [OK
44 ' ’ e, https://m.edsoo.ru/ffOdfee
HOMEHKJIaTypa )
Tlonydenue u XMMHYECKHE CBOMCTRA buomorexa LIOK
45 . https://m_edsoo.ru/ff0dfee
KHUCJIOT
2
Conu (cpeanue): HOMEHKIATypa, bubmmoreka [JOK
46 CIOCOOBI MOTYUYEHUSI, XHMUYECKHE https://m.edsoo.ru/00ad94
CBOICTBA 74
IT 6ora Ne 6. P
CTIMCHTATEIX 331 10 Teve bitGmnorera LIOK
47 P g https://m.edsoo.ru/00ad9b
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHUX e
COETUHEHUIN) -
I'eneTndeckas CBA3b MEXKAY bubmuoreka [IOK
48 KJIacCaMU HEOPraHUYECKUX https://m.edsoo.ru/00ad9a
COCIMHEHU 50
O06o01IeHre U cucTeMaTH3alus bubmmorexa LOK
49 Hul & https://m.edsoo.ru/00ad9c
3HAHUH
b2
KonTponbnas padota Ne3 o teme bu6muoreka [JOK
50 "OCHOBHBIE KJIACChI HEOPTAHUIECKUX https://m.edsoo.ru/00ad9e

coequHeHuin"

la




[IepBble NOMBITKU KJIACCH(PUKAIUU

bu6nmmoreka [IOK

51 XHMHYECKHUX dJIeMEHTOB. [loHsTHE O https://m.edsoo.ru/00ad9f
rpynmnax CXOTHBIX 3JIEMEHTOB fa
[lepunoguueckuii 3aKOH U
Hegnoinqecxaﬂ cucremMa bubnrorexa LIOK
52 https://m.edsoo.ru/00ada5
XHUMHYECKHX dj1eMeHToB JI. 1. e
Meneneesa o
bubmuoreka [IOK
53 [lepuonpl, rpynmnsl, IOATPYIIIbI https://m.edsoo.ru/00adas
2c
Crpoenue atomoB. COCTaB aTOMHBIX bubmorexa LIOK
54 https://m.edsoo.ru/00ada3
saep. M3oTonsl
42
CTpoeHHe IEKTPOHHBIX 000I0YCK bubmmoreka [JOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit https://m.edsoo.ru/00ada6
cucremsl J[. 1. Menaeneena be
XapakTepucTuka XUMHUECKOTO BuGmorexa [OK
56 DJIEMEHTa 1o erf) TOJIOWEHHIO B https://m.edsoo.ru/00ada8
[Tepnonnueckoii cucreme /1. U. 24
Menpeneena -
3nauenue [lepuonnyeckoro 3aKoHa BuGmorexa [OK
57 JU PASBUTHA HAYKH H HpuaKTHKH’ A https://m.edsoo.ru/00ada9
N. MenneneeB — yd4€HbIN, IEAAror U 6o
TpaXKTaHUH
O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [IOK
58 3HaHwuii / Beepoccuiickas https://m.edsoo.ru/00adb3

poBepoyHas pabora

3c




Kontpoisbnas padota Ne4 o teme
«Ctpoenue aroma. XuMUUecKast

bu6nmmoreka [IOK

59 . https://m.edsoo.ru/00adb4
cBsi3b» / Beepoccwuiickas %6
npoBepouHas pabora -
DIIEKTPOOTPULIATEIIFHOCTH AaTOMOB bubmorexa OK
60 poOTPHH https://m.edsoo.ru/00adaa
XUMHUYECKHUX DJIEMEHTOB
b8
bubmuoreka [IOK
61 HNonnas xumnueckas CBA3b https://m.edsoo.ru/00adac
34
KoBanenTHasa noasapHas XuMuueckas bubmorexa HOK
62 p https://m.edsoo.ru/00adaa
CBSI3b
b8
KoBanenrnas genonapHas bubmorexa HOK
63 p https://m.edsoo.ru/00adaa
XUMHUYECKaAs CBA3b
b8
bu6nmorexa LIOK
64 CreneHs OKUCIEHUS https://m.edsoo.ru/00adae
28
OKHUCIUTEILHO-BOCCTAHOBUTEIILHBI bubmmorexa [OK
65 CAITCIHO-BOCCTAROBHTE © https://m.edsoo.ru/00adb0
peaxiuu
76
but6mmorexa [IOK
66 OKHUCITUTENN U BOCCTAHOBUTEU https://m.edsoo.ru/00adb0
76
O00011eHNEe U CUCTEMATU3ALIS but6mmoreka [IOK
67 3HaHu# 1o TeMe «CTpoeHue aToma. https://m.edsoo.ru/00ad9c

XuUMHYeCKas CBA3LY

b2




O000111eHrE U CUCTEMATU3 AL bubmorexa LOK
68 o . | https://m.edsoo.ru/ff0d61

3HAHUH
cb

OBIIEE KOJIMYECTBO YACOB I10
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9 KJIACC

MarTa usyyenus

KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka HpakTn4
n/n KouTpoubu oOpa3oBaTe/ibHbIE
Bcero ecKue
ble padoThbI pecypcbl
padoThI
[lepuoanueckuii 3aK0H.
0 pHOA bu6nmorexa LIOK
epUOINYECKasi cCucTeEMa
1 pHOA 1 https://m.eds0o.ru/00adb5
XUMHYECKHX 3eMeHTOB /1. M. 9
e
MenneneeBa -
3aKOHOMEPHOCTH B U3MEHEHUU bubmmoreka [JOK
2 CBOMCTB XUMHUYECKUX DJIEMEHTOB 1 https://m.edsoo.ru/00adb6
MEePBBIX TPEX MEPUOIOB b6
Knaccuguka OMEHKIIATVDA bubmuoreka [IOK
UDUKAUA U HOMEHKJIAT
3 P 1 https://m.edsoo.ru/00adb7
HEOPTraHWYECKUX BEIECTB o2
B ecKoit cBs3 bu6mmoteka IIOK
Wbl XUMUUYECKOUN CBI3U U THUIIBI
4 A . 1 https://m.edsoo.ru/00adba
KPUCTAJUTMYECKUX PEHIETOK 6
KonTponbnas padorta Nel mo teme
5 «[ToBTOpEHUE U yriIyOIeHUE | |
3HAHUW OCHOBHBIX Pa3/IesioB Kypca
8 Kimacca»
Ko o bubmuorexa [IOK
accu(UKAINI XUMAYECKUX
6 H 1 https://m.edsoo.ru/00adbc

pCaKLII/Iﬁ 110 PAa3JIMYHBIM NTPpHU3HAKAM

b0




[ToHsITHE O CKOPOCTH XMMUYECKOM

bu6nmmoreka [IOK

7 peakiuu. [loHsTHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe
TETEPOreHHBIX PEAKIMIX 9a
[TonsiTvie 0 XUMHUYECKOM
paBHOBecHU. DAKTOPBI, BIHUSIOIINE bubmuorexa [JOK
8 Ha CKOPOCTh XMMUYECKON peaKInu https://m.edsoo.ru/00adc2
1 NOJ0KEHNE XUMUYECKOTO 8c
paBHOBeECHS
bubnuoreka [{OK
9 OrucamTenbio- https://m.edsoo.ru/00adca
BOCCTaHOBUTEJIbHBIE PEAKIIUU de
Teopust 2NEKTPOIUTUYECKON Bu6mmotreka [JOK
10 nuccoruani. CUIIBHBIE U ClIa0bIE https://m.edsoo.ru/00adcd
3JIEKTPOJIUTHI 68
bu6mmoreka IIOK
11 WNonnble ypaBHEHUS peakiuii https://m.edsoo.ru/00add4
438
XI/IMI/I‘-IGCIiI/Ie CBOMCTBA KHCJIOT U ) Bu6morexa LIOK
12 OCHOBAHIH B CBETE prHCTaBHeHHH https://m.edsoo.ru/00add5
00 2JIEKTPOIUTUYECKON 48
JIUCCOITUAITNN
XHUMHUYECKHE CBOMCTBA COJICH B bubnunorexa LIOK
13 CBETE MpeACTaBlIeHUu 00 https://m.edsoo.ru/00add8
AJIEKTPOJIUTUYECKON JUCCOIIHAITIHI b2
bubnunorexa LIOK
14 [TonsaTue o rugponuse conei https://m.edsoo.ru/00add9

d4




O000111eHrE U cCUCTEMATU3 AL

bu6nmmoreka [IOK

15 . https://m.edsoo.ru/00addd
3HAHUMN 1
ITpakTnueckas padota Ne 1. bubmuorexa [JOK

16 «Pemenne sKcrnepuMeHTaIbHbIX https://m.edsoo.ru/00addb
3amauy fa
KonTponpHas padora Ne2 o teme BuGmorexa LOK

17 «IEKTpOIHTHICCaR https://m.edsoo.ru/00adde
JUCCOITUAINS. XUMHUUYECKHE <0
PEaKIMK B PaCTBOPax» -
OO6m1as XxapakTepucTHKa rajJoreHoOB. bubmmoreka [JOK

18 XUMHYECKUE CBOWCTBA Ha PUMEpE https://m.edsoo.ru/00addf
XJIopa e2
XnopoBogopoa. CoJisiHast KHCIIOTA, bubmmoreka [JOK

19 XUMHUYECKHE CBOWMCTBA, MOTyYEHHUE, https://m.edsoo.ru/00adel
IpUMEHEHNE 04
[TpakTiaeckast pabota Ne 2 o Teme bu6nmorexa LIOK

20 «[lony4yeHue CoNsIHON KUCIIOTHI, https://m.edsoo.ru/00ade3
u3y4deHue e€ CBONCTBY» 48
Beluncnenus no ypaBHeHUAM bubmuoreka [IOK

21 XAMHUYECKUX PEAKLUM, €CIIU OAUH https://m.edsoo.ru/00ade4
U3 PEareHTOB JIaH B U30BITKE 38
OO01mas XxapakTepuCTHKa dJIEMEHTOB bubmmorexa LOK

22 https://m.edsoo.ru/00ade6
VIA-rpymibl

4a

ANI0TpOTTHBIE MOU(DUKAITUN CEPHI. bubnmorexa LHOK

23 https://m.edsoo.ru/00ade6

Haxoxnenue cepsl u €€

4a




COCIMHEHUH B IIPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

CepoBoaopo/1, CTpOCHHE,

bub6nmoreka [IOK

24 bu3HYecKue U XUMHUIECCKHE https://m.edsoo.ru/00ade8
CBOIiCcTBa 02
Oxcuppl cepbl. CepHas KUCIIOTA, Bu6mmoteka [JOK

25 ¢u3nvecKkrue 1 XUMHYECKHIE https://m.edsoo.ru/00adea
CBOIICTBa, IPUMEHEHHE 28
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE HpOMI)IIHJIfHHOFO crocoba BuGmorexa LIOK

26 HOTYHCHI CCPHOM KHCIOTH. https://m.edsoo.ru/00adec
XI/IMI/I‘IGCKOGUSanﬁ3HeHI/IC 34
OKPYXKAaroIIel cpeibl -
COCTMHEHUSIMU CEPBI
Breruncnenue MaccoBoi 1011 bubnuorexa LOK

27 https://m.edsoo.ru/00adec
BBIXO/Ia MPOYKTA PEaKIIUU 22
OO0m1as XxapakTepUCTUKa JIEMEHTOB
VA-rpynmnsl. A30T, bubmmnorexka HOK

28 pacnpocTpaHeHue B IPUPOJIE, https://m.edsoo.ru/00adee
du3nvecKre 1 XUMHIECKHIE a6
CBOMCTBA
Ammmuak, ero pusnyeckne u but6mmorekxa [IOK

29 XUMHYECKHE CBOICTBA, MOJIy4eHHE https://m.edsoo.ru/00adf0
Y IPUMEHEHUE 04
[IpakTuueckas padora Ne 3 o reme bubmuorexa [IOK

30 «ITonyuenne ammuaka, U3ydeHue https://m.edsoo.ru/00adf1

€ro CBOICTB»

80




A3oTHas KucioTa, e€ husndeckue u

bu6nmmoreka [IOK

31 . https://m.edsoo.ru/00adf3
XUMHUYECKHE CBONCTBA 06
Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubmuorexa [JOK
32 ynoopeHuit. XuMu4yeckoe https://m.edsoo.ru/00adf5
3arpsI3HEHUE OKPYKAIOLLIEH Cpeibl 18
COCTMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u bubnuoreka [{OK
33 docdopHas kuciaora, puznyeckue u https://m.edsoo.ru/00adf6
XUMHUYECKHE CBOMCTBA, IOJTyYEHUE 8a
Ucnonb3oBanne hocdaTos B BuGmmorexa LIOK
34 Kaneetse I\fHHepaHBHHX https://m.edsoo.ru/00adfc
ynobpeHuil. 3arps3HeHue 20
npupoaHoii cpenbl hocharamu -
Yraepon, pacipocTpaHEHHE B bubmuoreka [IOK
35 npupoje, GpuznyecKue u https://m.edsoo.ru/00adfd
XUMHUYECKHE CBONCTBA 9c
Oxcupel yriaepoaa, ux pusudeckue
1 XUMHYECKHE CBOMCTBA. bubmmoreka IIOK
36 DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfe
CBSI3aHHBIE C OKCUJIOM yTJepoa be
IV)
but6mmoreka [IOK
37 YronpHas KUCIIOTA U €€ COJTN https://m.edsoo.ru/00ae00
6c
[TpakTrueckast padorta Ne 4 o teme Bubmmorexa HOK
38 https://m.edsoo.ru/00ae02

"ITosrydyeHune yrieKucioro rasa.

Te




KauecTBeHHas peakuus Ha
KapOoHaT-1oH"

HCpBOHa‘IaJ'IBHBIC MOHATHS 00

bub6nmoreka [IOK

39 OpPraHWYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae05
COCTMHECHUSX YIIIepo1a 4e
bubnunoreka LIOK
40 KpeMmuuii u ero coennnenus https://m.edsoo.ru/00ae08
Oa
IIpakTrueckas padora Ne 5.
PepmeHHe 3KCH€I;)I/IM€HT2UII>HI>IX bubmorexa LIOK
41 . https://m.edsoo.ru/00ae0b
3a7a4 110 TeMe «Bakuelimnine 0
HEMETaJUTBl U UX COCIUHCHHUS
KonTtponsnast padora Ne3 o teme Bbu6moteka [JOK
42 «Baxneimme HeMeTalIbl U UX https://m.edsoo.ru/00ae0e
COCINHEHUS 18
OO01mas xapakTepuCcTHKa
XUMHYECKUX JIEMEHTOB — Bumorexa LIOK
43 Meraiios. Meranmiieckas cassb https://m.edsoo.ru/00ael0
MeTaJuIMuecKasi KpUCTauInuecKas 36
pemérka. Pu3n4YecKue CBOMCTBa -
METAaJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB. bubnunorexa LIOK
44 DIEKTPOXUMUICCKUAN PSTT https://m.edsoo.ru/00ael 1
HaNpPsDKEHUH METaJlIoB 56
O61me crnocoObl MoTy4eHHs
MeTawioB. CiuiaBel. BerauciaeHns bubnunotexa LIOK
45 10 YPaBHEHUSAM XUMHUYECKUX https://m.edsoo.ru/00ael 1

peaKkIuii, eClii OJMH U3 PEareHTOB
COJIEPKUT IPUMECH

56




bu6nmmoreka [IOK

46 [TonsiTHE O KOPPO3UM METAIIIOB https://m.edsoo.ru/00ael2
78
bu6nmmoreka [IOK
47 [llenounbie MeTaIbI https://m.edsoo.ru/00ael4
b2
bubnunoreka LIOK
48 OKCHBI H THAPOKCHABL HATPUS 1 https://m.edsoo.ru/00ael14
KaJus b2
bubnunoreka LIOK
49 HlenoquoseMeanUHe METaILIbt = https://m.edsoo.ru/00ael5
KaJIbI[UI 1 MarHui
e8
bubnunoreka LIOK
50 Baxwueiimme coeTMHEHNS KaTbIIHs https://m.edsoo.ru/00ael5
e8
51 O06o0mIeHre U cucTeMaTr3aIus
3HAHHUH
JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bubmmorexa LIOK
52 https://m.edsoo.ru/00ael8
yCTpaHEeHHs
86
IIpaxkTuueckas padora Ne 6 o reme bubnunoreka [JOK
53 "YKécTKOoCTh BOALI M METOBI €€ https://m.edsoo.ru/00aela
ycTpaHeHus" ed
but6mmoreka [IOK
54 AnroMuHUH https://m.edsoo.ru/00aelc

64




AmMdoTepHbIE CBOMCTBA OKCHIA U

bu6nmmoreka [IOK

55 https://m.edsoo.ru/00aelc
TUAPOKCHIA
64
bu6nmmoreka [IOK
56 Kenezo https://m.edsoo.ru/00aeld
86
bubnunoreka LIOK
57 OKCHALL, THAPOKCHEL H COTH https://m.edsoo.ru/00ae35
xenesa (I1) u sxenesa (I1I) o6
53 O06o001IeHre U CUCTEeMaTH3als
3HAHUH
IIpakTuueckas padora Ne 7.
P:IHGHI/IC 3KcneppI/1MeHTanLHHx bubmmorexa LIOK
59 . https://m.edsoo.ru/00ae3d
3amad 1mo TeMe «Bakaenmmme 2
METaJIJIbI U UX COCTMHEHUS 2
Boruncnenus o ypaBHeHUAM
XUMHYECKHUX PEaKIIHid, €CIIA OJIUH Bumorexa LIOK
60 H3 PEAreHTOB Aalt B H3OBITE WK https://m.edsoo.ru/00ael7
COJlep)KI/I;[ npuMmecH. Beraucnenus 50
MacCOBOMU JIOJTM BbIXO/Ia MPOAYKTa —
peakiuu
61 O06o0mIeHre U cucTeMaTH3aIus
3HAHHI
KonTtponpHas padora Ne4 o Teme
62 «Baxneiniye MeTajIbl U UX

COCOUHCHUA




BCH_IGCTBa H MaTCpurajbl B

bu6nmmoreka [IOK

63 . 1 https://m.edsoo.ru/00ae3f
[IOBCEIHEBHOM KU3HU YEJIOBEKA 50
XuMUUECKOE 3arpsi3HEHUE bubmorexa OK
64 . p 1 https://m.edsoo.ru/00ae42
OKPYXKarOIIeH CpeJIbl
70
Posp XuMuu B pelieHuu bubmorexa HOK
65 p 1 https://m.edsoo.ru/00ae42
9KOJIOTHYECKHX IIPOoOIeM 70
O00011IEHNE U CUCTEMATHU3AIUS bubmorexa HOK
66 o i 1 https://m.eds00.ru/00ae0d
3HAHUU
Oa
O00011IeHNE U CUCTEMATU3ALIHS bubmorexa HOK
67 o t 1 https://m.eds00.ru/00adb3
3HAHUU
3c
O000111eHHE U CUCTEMATU3ALMS bubmmorexa [OK
68 © Lfle ¢ nenete 3al 1 https://m.edsoo.ru/00ad9c
3HAHUN
b2
OBIIEE KOJIMYECTBO YACOB I10 63
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ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

1.1

0 TI03HABAa€MOCTH SIBJICHUM npupoAbl, IIOHUMAHHEC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMMHYCCKOU HAayKHM KaK obnactu COBPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6IIICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

O HAaYYHBIX METOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYUCCKHUX MCTOAAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHHUEC HCIIOJIB30BaTb MOJACIN  IJIA

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 ctepax npodecCHOHATBLHOM AeSITeNbHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TCXHOJOTUAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAyKH, UYTO TMO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoell Oyaymieil  nmpodeccroHaTbHOU
JNESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUIBLHOTO TMpeAMeTa MPH TepeXoJe Ha YPOBEHb CPEIHETro

o011ero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHMYECKMX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIIOYACT:

BaXKHEHIINE XUMHUYECKHE TOHATHSI: XHUMHYSCKHH OJIEMCHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIOKHOE BELIECTBO, OJTHOPOAHAS U
HEOTHOPOJIHAsT CMECh, OTHOCHUTENIbHBIC aTOMHAs W MOJIEKYISpHAs
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MOJISPHBIN
00BEM, OKCHI, KHCIIOTAa, OCHOBAaHHUE, COJb (CPEAHsIsl), XMMHUYECKas
peakusi, peakUd COCTUHEHUS, PEaKIMU pas3lIOKEeHUs, PEaAKIUH
3aMeIeHus, PEaKIui OOMEHa, TETUIOBOM A((EKT peakiuu, dK30- 1
SHJIOTEPMHUYECKHE PEAKIIMU, PACTBOP, MAccoBasl IOl XMMHUYECKOTO

3JIECMCHTAa B COCIUMHCHHUHM, MacCCoBasd 104 HW  INPOLCHTHAasd
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2.3

KOHLIEHTPALKs BEIIECTBA B PACTBOPE, SIAPO aTOMA, FIEKTPOHHBIN CIIOU
aToMa, aTOMHas OpOMTalb, PaJWyC aroMa, BaJEHTHOCTb, CTEIEHb
OKHCJICHHSI, XUMUYECKAs CBSI3b, ANEKTPOOTPULATENBHOCTb, MOJSPHAS
U HEIOJISIpHAs KOBAJEHTHAsl CBsI3b, MOHHAS CBSI3b, METAJUIMUYECKAs
CBSI3b, KpUCTAJUINYECKAs pelIETKa (AaTOMHAs!, HOHHAsI, METaJJTNYecKasl,
MOJIEKYJISIPHAs1), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEAIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JWCCOLMAIMs, pEeakUMd HMOHHOro oOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJIEHHE, 3IJIEKTPOJIU3,
XUMHUYECKOE paBHOBECUE, OOpaTHUMble U HEOOpaTUMbIE PEAKIIMH,
CKOpPOCTh XUMHYECKOW peakuuu, karanmuzarop, IIJK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJISIDHAsT  TEOpUdA,  TEOpUA

BHGKTPOHHTHHGCKOﬁ AUCComranumn

Bnanenne ocHOBaMHM XHMHYECKOMH I'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHE TPaBHJIBHO HCIIONB30BaTh M3yYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHUCIIe MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBBI, TIPOMYKTHI  IepepabOTKH  TMPHUPOTHBIX  HCTOYHHUKOB
YIJI€BOAOPOAOB (YIJisl, IPUPOJIHOTO ra3za, HepTH) B OBITY, CEITLCKOM
XO3sICTBE, Ha TPOM3BOJCTBE W TOHWMAaHHWE 3HAYCHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpraHM3Ma  4YeJOBeKa;  yMEHHUe
MIPOTHO3UPOBATh BIIMSHHUE BEMIECTB M XUMHYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYI0 IPUPOIHYIO CpENY

3.2

3.3

YMEHHME MHTETPUPOBATh XMMHUUYECKUE 3HAHUS CO 3HAHUSMHU JPYTHUX
y4eOHBIX MPEIMETOB

HaJIM4YUe OMbITa PabOTHI C PA3IUYHBIMU UCTOUHUKAMU MH(QOPMAIIH
0 XMMHUU (HaydHas M HAy4YHO-TIONYJISIpHAs JUTEpaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHUBHO OLIEHMBATh HMH(OPMALIMIO O BEILIECTBAX, HUX
MNpEBpalllCHUSIX U NPAKTUYECKOM NPUMEHEHUM UM YMEHHUE

HUCIIOJIb30BaTh €€ IJIs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HBIX 3aJa4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSATHUHHOI'O arrmapara U CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTSL COCTAaBICHHSI (POPMYIT HEOPTaHMUYECKUX BEIIECTB,

4 YpaBHEHUH XUMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HoMmeHknatypsl (IUPAC u TpuBHanbHOI)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS ieMeHTa B Ilepuoamueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAMH CTPOEHHUS aTOMOB

5 XMMUYECKHX JJIEMEHTOB (COCTaB M 3apsal sapa, oOliee 4Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOAOB, KAJIUS U KaJIbLIUS
IIpencraBienue O  NEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX IIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIHHOCTS ),

6 IPOCTBIX M CJOXKHBIX BEIIECTB OT IIOJIOKEHHUS D3JIEMEHTOB B
[lepuoanueckoit cucteme (B MajiblX MepUOAax M  TJIaBHBIX
MOJArpyNNax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuumpoBarth:

7.1 XUMHYECKHE DIIEMEHTBI

7.2 HEOpPraHUYECKHE BELIECTBA

7.3 XUMHUYECKHUE PEAKIIUN

8 YMeHue onpenensTs:

g1 BaJICHTHOCTb U CTENEHb OKUCIECHUS XUMUYECKHX DJIEMEHTOB, 3apsij

' HoHa

g2 BUJ XMMUYECKOW CBSI3U M THUIl KPUCTAJUIMUECKOH CTPYKTYphl B

' COEIMHEHUSX

8.3 XapaKTep cpeibl B BOJHBIX pacTBOPax BEUIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapaktepu3oBarh (pusnueckre U XMMUYECKHUEe CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOpPOA, Tpadut, ammas,

9.1 KpeMHU#, azor, docdop, cepa, XJop, HATpUH, Kajuii, MarHui,
KaJIBITA, aTFOMHHUH, JKEJIE30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BoAa,

92 aMMHaK, XJOpPOBOJOPOJ, CEPOBOJIOPOMA, OKCHABI M T'MAPOKCHJbI

metawioB [-ITA rpymm, amomunns, meau (II), nuaka, xenesa (I u

III), oxenast yraepona (I u IV), kpemuus (IV), azota u pocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
dbocdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEUICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUEC BCIICCTB B

>3 3aBHCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTb HPOTCKaHHA
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEaKIHii,
B TOM YHCIIE:
10.1 peaxkuuii HFOHHOro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (rpymim) HEOpraHU4YECKUX BELIECTB
104 MOJITBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BIUUCIATh (IPOBOAUTH PACUEThI):
1 OTHOCHUTEJIBHYIO MOJEKYISIPHYI0 M MOJSIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XUMHUYECKOT0 3JIEMEHTA B COEJMHEHUHU
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YpPaBHEHUSM XUMHUYECKHX PEaKIi W HaXOJWUTh KOJIHMYECTBO
' BEIIEeCTBa, 00BEM U Maccy peareHTOB WM MPOTyKTOB PeaKLuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOAAMU HAy4yHOro TO3HaHUs (HaOmroleHue,
121 U3MEpeHHue, YKCIEPUMEHT, MOICTTMPOBAHNE) ITPH N3YUEHUH BEIIECTB
' U XUMHYECKHUX SIBIICHHH; yMeHue C(hOpMyIHpOBaTh HpoOlieMy H
MPEJUIOKUTH ITYTH €€ PeIIeHMUs
129 0e3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCYJI0M 1 1aOOPaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu 0e301macHOTO oOpareHus c BEII[ECTBAMH,
UCTIOJIb3YEMBIMU B MOBCEAHEBHOW JKU3HU, IPABIIAMU MTOBEACHUS B
123 HEesIX COepexeHus 3J0POBbS U OKPYXKAIOIICH MPUPOTHON CPEbl;

MOHMMaHKE Bpe/a (OMMacCHOCTH) BO3ACHCTBUS HA )KUBBIE OPTaHU3MBI
OnpeeaEHHbIX BEILECTB, croco6oB YMEHBILIEHUS u

NpeaoTBpalICHUA UX BpCIAHOTO BO3HCﬁCTBHﬁ




13

13.1

13.2

13.3

Hanynaue IMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUuC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMHU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIIME PU3HAKU MPOTEKAHUS XUMHUECKUX PEeaKLnit
u3ydeHue croco0OB pa3feneHHus cMecen

MOJy4eHHUE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; IOJIYy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIYYEHHUE YIIIEKUCIIOTO Tra3a u

HN3YUCHUC €TI0 CBOI>'ICTB; IMOJIYUCHUC aMMHaKa W H3YUCHUC CTro

CBOHCTB

13.4

13.5

MPUTOTOBJIEHUE PACTBOPOB C ONPEAENEHHOM MacCOBOM JoJel
pPacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
¢denondranenna) as OnpeneNeHsl XapakTepa Cpellbl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHWMYECKUX BELIECTB
Pa3INUHBIX KJIACCOB; U3yYEHUE B3aUMOJICUCTBHSI KUCIIOT C METAJIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMU; TOJYYEHHE HEpPacTBOPUMBIX OCHOBaHMIA;
BBITECHEHHE OJHOTO MeTajla JPYTMM M3 pacTBOpa COJH;
UccleIoBaHHEe aM(OTEpPHBIX CBOMCTB THIPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

pElIeHUE SKCIEPUMEHTANIBHBIX 3a/1a4 M0 TeMaM: «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COEITMHEHN; «ONEKTPOIUTHYECKAS
aucconuanusy; «BakHelne HEMETANIBI M HMX COCIHMHEHUS);

«BaxkHelnme MeTamIbl 1 UX COSTUHEHUS

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  TPU3HAKA
NpOTEKaHUs peakluii HOHHOTO 0OMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX HMOHBI: XJIOPHI-, OPOMHUI-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJPOKCH/I-NOHBI, KATHOHBI aMMOHHMSI, MAarHUSI, KAJIbIHS, ATIOMUHHS,

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

14

YMenue:




MPEJICTaBIATh Pe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

14.1 JIOKA3aTeNbCTB, TPAQUKOB U TAOJMUI[ W BBISBIATH IMIHPUUCCKUE
3aKOHOMEPHOCTH
yCTaHABIWBAaTh  CBS3M  MEXIYy  peajlbHO  HAOJIIOAaeMbIMH
14.2 XMMHUYECKMMH SIBJICHUSIMA M TPOLIECCAMHU, IPOUCXOJALIMMHU B

MaKpO- U MUKPOMHPE, 00BACHATH MMPUYIKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, ITPOBEPAEMbBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUHU

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

UucTteie BemecTBa 1 cMecH. CrIocoOBI pasziesieHus: cMecei

1.2

1.3

ATOoMBI M MONEKyHabl. XHMHYECKHE 3JI€MEHTHl. CHMBOIBI XUMHUYECKHX
91eMeHTOB. [IpoCThIC U CI0XKHBIE BEIECTBA.
Xumnueckas (opmyna. BaneHTHOCTP aTOMOB XWMHYECKHX JIIEMEHTOB.

CTeneHb OKHCIICHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTeNnbHAs aTOMHas Macca.
OrHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 701 XUMHAYECKOT0 dJIEMECHTA

B COCIMHCHHNU

1.5

1.6

KomnuecTBo BemectBa. Mok, MossipHas mMacca. MoJsipHbIii 00bEM Ta30B.

B3anMocBA3p KOIM4eCTBa, MACChI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
dusnueckue U XUMHUYECKHUE sBJICHHUS. XUMHUUECKas peakuys U €€ IMPU3HAKU.
3aKOH COXpaHEHHS MACcChl BEIIECTB. XMMHUUECKHE YPaBHEHUS
[lepnonnueckuit 3axkoH u Ilepronnueckas cucteMa XMMHUYECKHUX DJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuognueckuil 3akoH. Ilepmonnueckas cucreMa XMMHYECKHX 3JIEMEHTOB
J.1. Menneneesa. Ilepuoasl u rpynnbel. @U3HYECKHII CMBICI HOPSIKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

2.2

CTpOCHI/IC atroMoB. CocTaB aTOMHEIX AACP. H3oTomEl. 9HeKTp0HBI. CTpOCHI/Ie
OJICKTPOHHBIX 000/I0YEK aTOMOB MEPBBIX 20 XHMHYCCKHX DJIECMCHTOB

[Tepuoanueckoit cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOIOB, Kaius, Kalblus (paguyca aTOMOB, JJIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX M HEMETAaJUIMYeCKUX CBOMCTB) M WX COCIUHEHUUA B
COOTBETCTBHUH C TOJOXXKEHHEM »3JieMeHTOB B Ilepuoamdeckoil cucreme wu

CTPOCHUCM HUX ATOMOB

Ctpoenue BelecTBa

3.1

Xumuyeckass cBa3b. KoBaneHTHas (moyispHasT W HEMOJIApHAsl) CBS3b.
DNeKTPOOTPULIATETbHOCTh ~ XUMHMUYECKUX  3JeMeHTOB. VOHHass  CBS3b.

MeTtannudueckas CBI3b




3.2

Tunbel kpucTamuueckux pemeérok (aToMHas, HOHHAas, MeTajsIn4yecKkas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKONW PELIETKU U BUAA

XHUMHYECKOH CBI3U

4.1

4.2

Baxueimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCIMHCHNA. Mertamisl ¥ UX COCOIUHCHUA

Knaccudukanus u HOMEHKJIATypa HEOPTaHHMYECKHX COCAMHCHHIA: OKCHUJIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
HecoJieoOpa3yroInue; OCHOBaHWUU (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHUCJIOT (KUCIIOpOJICO/IepkKAUEe UM OECKHUCIOPOIHBIC, OIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIeH (CpeIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BELIECTB-HEMETAIUIOB:

BOJIOPO/JIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlud, Marausa U KaJblHWsA, aJIJFOMUHUA, KCJIC34d. BHGKTpOXI/IMI/I‘IeCKI/Iﬁ

Ps HAIPSDKEHUN METAJUIOB

®uU3NYECKNE U XMMUYECKHE CBOKMCTBA BOAOPOJHBIX COCMHEHUN HEMETAIIIOB:

XJIOPOBOJIOPOJIA, CEPOBOAOPOIA, aMMHUAKA

4.5

du3nyeckue U XUMUYECKHUE CBOMCTBA OKCHIIOB HemeTamioB: cepsl (IV, VI),
aszota(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(1V). [lonyaenune

OKCHUJ0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

Xumnueckue cBoiictBa okcuaoB: MetamwioB [A-IIIA rpymn, mmuka, meau(Il) u

xeneza(Il, III). [TonyyeHnne oKCUIOB METAIIIIOB

XUMHYeCKHe CBOMCTBA OCHOBaHUI M aM(OTEpHBIX MMIPOKCUIOB (Ha IpUMeEpe
TUAPOKCHUIOB AJIOMUHHUS, Kene3a, LuHKa). llomydyeHne ocHOBaHUU U
aM(}OTEPHBIX THAPOKCUIOB

OO0mme XUMHYECKUE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOTHOM,
CEPHHCTOM, CEpHOMU, a30THOM, (HOoChHOPHON, KPeMHUEBOH, YroabHON. OcoObIe
XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT.

[Tonyuyenue kucimot

OO6mme XxuMHUIECKHe CBOMCTBA cpeHux colier. [lomyduenue coneit

4.10

[Tony4yenne, coOupaHme, paclio3HaBaHHE BOJOPOJA, KHUCIOpPOIA, aMMHaKa,

YIJIEKHUCIIOTO Ta3a B JIa0OpaTopuu

4.11

[Tony4yenne amMmmHaka, CEpHOM U a30THOM KUCIOT B MPOMBIIIICHHOCTH. O01ue

CITIOCOOBI IMOJIYYCHH MCTAJIJIOB




4.12

I'enernueckas cBA3b MCXKIY KilacCaMU HEOPTraHNYCCKUX COC,Z[I/IHCHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Krnaccudukanus XUMHUECKUX PEaKLUi M0 Pa3IMYHBIM IIPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(dexTy, 1o

HM3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYECKUX YJIEMEHTOB

52

5.3

54

5.5

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUUECKHUE peaKuu. TepMOXUMUYECKHUE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTEIbHBIE peakiinu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomecchl  OKHCIEHMS WM BOCCTAHOBJICHHMS.  OJIGKTPOHHBIM  OanaHc
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopust 37eKTPOIUTHUECKON Auccoranui. KaTuoHbl, aHUOHBI. DJIEKTPOITUTHI
1 HEINEeKTPoJuThl. CUIIbHBIC U c1a0bIe AIEKTPOIUThl. CTENeHb TUCCOIaIun
Peakiiuu nonnoro oomena. YciioBusi IpOTEKaHUS PEaKIUii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPABHCHUSA pCaKHI/Iﬁ

Xumus u OKpYyKaromiasa cpeaa

6.1

BemectBa u Marepuansl B IIOBCEJHEBHOM JKHM3HU 4YeloBeKa. besomacHoe
HCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peaklUuid B J1abopaTopuu U OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpyKaroledl cpefpl (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/JyXa M BOJOEMOB), CIIOCOOBI €ro MpPeaOTBPAIICHHS
[IpenenpHas nomyctumasi koHieHTpauus BemecTB (IIK). Pomp xumuu B
pEelIeHUN HKOJOTHYECKUX TMpoljeM. YcuieHHue NapHUKOBOTO dddekra,

Pa3spymi€cHUC O30HOBOI'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCIUHEHHUN B
OBITY, MEIMIIMHE, MPOMBIIUIEHHOCTH U CEeNbCKOM XozsiicTBe. [IpuMeneHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOPATIOMHUHHI, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH MX coequHeHui. [ToHsaTHe 0 KOppO3UU METaIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

[IpupoaHblE MCTOYHUKH YTIEBOJOPOJIOB (Yroib, MPUPOAHBIN ra3, He(Th),

MPOJYKTHI UX MepepadboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayasIbHBIC TOHATUS 00 OPraHUYECKHUX BELIECTBAX KAaK O COCAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAast KHCII0Ta).
[onsiTe 0 OMONOrMYecKy BaXKHBIX BEILIECTBAX: )KUPaX, O€IKax, YIriIeBoJax — U UX

POJIM B JKU3HU YCIIOBCKA




Pacuérter:

7.1 o ¢hopMysaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKUM YPaBHEHUAM
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