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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMmMa 1o XMMUU Ha YPOBHE OCHOBHOT'O OOILIETO 00pa30BaHUS COCTABIICHA HA OCHOBE!

1.®enepanbHOTro rocy1apcTBEHHOr0 00pa30BaTENILHOTO CTAHIAPTa OCHOBHOTO OOIIETO
obpazoBanus (IIpukaz Munucrepcrpa npocsemieHust PO ot 31.05.2021 No287 ¢ u3MeH. OT
22.01.2024)

2.0cHOBHOI 00pa30BaTEIBHON MPOTPaMMBbI OCHOBHOTO 00111er0 0obpazoBanusi MAOY
Abatckas COLL Ne 1, npotokon nenaroruueckoro cosera ot 30.08.2023 r. Ne 18, ¢ u3m. ot 23.
05.2025.

3. Ilpukasza Munmnpocsemenus: Poccun ot 26.06.2024 N 495

"O0 yTBep)KIeHUH (eIepaIbHOTO TIepeUHs YIeOHUKOB, JOMYIIEHHBIX K UCTIOIh30BAHUIO TIPU
peaM3aIii UMEIOIUX TOCYIaPCTBEHHYIO aKKPEIUTAIIUIO0 00pa30BaTEIIbHBIX TPOrPaMM
Ha4YaJIbHOTO OOIIIETr0, OCHOBHOI'O O0IIET0, CPEAHET0 00111ero 00pa3oBaHus OpraHUu3aIUsIMU,
OCYIIECCTBIISIONUMHU 00Pa30BaATEILHYIO IEATEIHFHOCTh U YCTAHOBIICHUS TIPEICIIBHOTO CPOKa
UCIIOJIB30BaHUS HCKITFOYCHHBIX YYCOHHKOB U Pa3pab0TaHHBIX B KOMIUICKTE C HUMU Y4eOHBIX
nocoowmit”

4.Yaeonoro mmana MAOY Aobarckass COLL Ne 1 ma 2025 — 2026 yueGHBbIi TO/.

A Tak xe Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTesbHOM
IporpaMMbl OCHOBHOTO o011ero obpazoBanus, npezacraBieHHbx B @I'OC OOO, a Takxe Ha
OCHOBe (enepanbHON paboueil mporpaMMbl BOCHUTAHUS U C YYETOM KOHUEMNIUHU MPENoaaBaHus
yueOHOro npeaMera «XuMHus» B 00pa3oBaTeIbHbIX opranun3zanusx Poccuiickoit @enepanuu.

[IporpaMmma mo xXuMHM JA€T MpeACTaBIEHUE O ILeNdx, oO0mel cTparternu oOydeHus,
BOCIIUTaHUSI M Pa3BUTHUA OOYYaIOIIUXCS CPEACTBAMH y4yeOHOro NpeaMeTa, YCTaHaBIHMBAET
o0s13aTeNIbHOE MPEAMETHOE COJIepKaHKe, MpelyCcMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHE I10 pa3fesiaM U TEMaM IPOrpamMMbl 110 XUMHUH, ONPENETSAET KOJIUYECTBEHHBIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COACPKAHMS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEN 00YyJaIOLINXCS, ONPEIEIIIeT BO3SMOXKHOCTH IpeAMETa JJIs peaan3auu
TpeOOBaHUI K pe3yabTaTaM OCBOEHHs OCHOBHOH 0Opa3oBaTeNbHOW IMpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 001Iero o0pa3oBaHus, a Takxke TpeOOBaHMM K pe3yinpTaTaM OOydeHUss XMMHUHU Ha
YpOBHE IIeJiell U3y4eHHUs MpeMeTa U OCHOBHBIX BUIOB y4eOHO-IT03HABATEIbHON AESITENbHOCTU
00y4aroLIerocst o OCBOCHUIO Y4€OHOTO COAEPIKaHMUS.

3HaHuE XUMHUH CIY)XKUT OCHOBOM U1 (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUaIOIIErocs, ero
MPEJICTaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUpYEMbIe XUMHUEH
MIPEJICTaBICHUS O B3aUMOINPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus TI00aTbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHSL UYEIOBEUYECTBA — CBIPHEBOIA,
HHEPTeTUYECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, POOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pean3alii BO3MOKHOCTEH JUIsl CaMOPa3BUTHSA U (OPMHUPOBAHUS KYIbTYpPbI
JUYHOCTH, €€ 001el 1 (PyHKIMOHATLHON TPaMOTHOCTH;



BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydJaronuxcs,
HaBBIKOB HMX  CAaMOCTOSITEJIbHOH  yueOHOH  JEeSATENbHOCTH,  OKCIIEPUMEHTAIBHBIX |
UCCIICIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HH, TaK H B
npodecCHOHAIBHON 1 TeIbHOCTH;

3HAaKOMHUT CO CHEUU(PUKOH HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO
B3IJIA/1a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TalioM B (HOPMUPOBAHHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOLIHXCS;

crocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K IpPUpPOJE, K 4YEJIOBEKY, BHOCHT CBOM BKJIaJ B HKOJOTMYECKOoe oOpa3oBaHue
oOyyJarouuxcs.

JlanHble HampaBlIeHHS B OOYYCHMHM XUMHH O0ECIIEYMBAIOTCS CHENH(PUKON conaepKaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJISAETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpa)keHHeM 0a30BOi
HAYKU XMMUH Ha OIpeJIeIEHHOM 3Tarle e€ pa3BUTHUS.

Kypc xumuum Ha ypoBHE OCHOBHOIO 00ILEro oOpa3oBaHUS OPUEHTUPOBAH HAa OCBOEHHUE
00y4arolMMHUCS CUCTEMbI MIEPBOHAYATIbHBIX MOHATUI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHATHH OPraHu4eCcKOil XUMHH.

CrpykTypa cojepkaHHs IIpOrpaMMbl 110 XUMHHM C(HOPMHPOBaHA HAa OCHOBE CHUCTEMHOIO
noaxoja kK e€ mzydenuro. CopepraHue CKJIQJbIBACTCSI U3 CUCTEMbl MOHATUH O XUMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbl IOHATUH O XuUMHUYecKod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYPHO OpraHM30BaHbl IO HPUHIMILY IOCJIEAOBATEIbHOIO Pa3BUTHS 3HAHMM Ha OCHOBE
TEOPETUYECKHUX MIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

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

— YUYEHHS O CTPOEHUH aToOMa U XMMUYECKOH CBSI3H;

— MpeACTaBIEeHUH 00 MEKTPOIUTHYECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS PAcCMATPUBAIOTCS Ha OCHOBE SMIIMPUYECKH IOJIYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS TOCIEA0BATEIBHO OT OJJHOTO YPOBHS K IPYTOMY, BBITOTHSSA
GyHKIMU 00BSICHEHUS M TPOrHO3UPOBAHMSI CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAaKTUYECKOTO
IIPUMEHEHHUS U TIOJTYyYEHHS N3y4aeMbIX BEILECTB.

OcBoeHMe MpOrpaMMbl IO XHUMHUHU CIIOCOOCTBYET (POPMHUPOBAHMIO TPEACTABICHUS O
XUMHYECKON COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IPHUPOJBI,
LIEHHOCTHOTO OTHOILEHNUS K HAYYHOMY 3HAHUIO U METOJlaM IT03HaHus B Hayke. M3ydueHne xummun
IPOMCXOIUT C MIPUBIICUCHUEM 3HAHUM U3 paHee U3YyUEeHHBIX y4eOHBIX IPeaMeToB: «OKpyXKaromui
Mup», «buonorus. 5-7 knacce» u «®Pusnka. 7 Kiaacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKOHN NEATETbHOCTH YeloBeKa U Kak OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYpHl. 3ajaya yueOHOTO MpeaMeTra COCTOMT B (POPMHPOBAHUU
CUCTEMBbl XUMHYECKHX 3HAHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIO)KEHUH, JOCTYMHBIX O0O0O0OIIEHHH MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKH, B
NpUOOIICHNHN K HAYYHBIM METOaM MO3HAHUS IPU U3YYEHHUH BEIIECTB U XUMHUECKUX PEAKIUi, B
(GopMHpOBaHMM W Pa3BUTHM [IO3HABATEIbHBIX YMEHMH M HMX NPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U y4eOHO-UCCIIE0BATENIBCKOM 1€ TEIbHOCTH, OCBOEHUH MpaBUJl O€3011aCHOTIO
oOpalleHus C BELECTBAMU B IIOBCEIHEBHON KH3HH.

[Ipy M3ydyeHWH XMMHUU HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS Ba)KHOE 3HAUYECHHUE
nproOpenu Takue e, Kak:



— (popMHupoOBaHUE MHTEIJIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIHOMY IPHHATUIO PEIICHWH, CHOocOOHOM aganTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;

— HAaNpaBJICHHOCTh OOYy4YEeHHsS Ha CHCTEMaTH4eCKoe MpUOOIIeHHe O00ydYaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(OPMUPYIOITUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieueHue YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3HoOOOpa3HON JEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KJIIOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCATIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEIBHOCTH;

— ¢popmupoBanue o0mel PYHKIIMOHATBHONW M €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
YrcIie yMEHUH OOBSICHATH U OLICHUBATh SIBJICHUS OKPY’KAIOLIETO MUPA, HCIIOJIb3YS 3HAHUS U OTIBIT,
MOJIyYEHHBIE TPH U3yYEHUU XHUMHUU, MPUMEHSATh UX MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
JKU3HU U TPYJIOBOM €S TEIBHOCTH;

— (popmupoBanue y 00y4yaromuxcsi TYMaHUCTHYECKUX OTHOLICHUH, TOHUMAHUS [IEHHOCTH
XUMHYECKHX 3HAHUH JUIS BBIPAOOTKM SKOJIOTUYECKH IIEJIECOO0pa3HOTO TMOBEACHUS B OBITY U
TPYIOBON NEATENBHOCTH B LESIX COXPAHEHHS CBOETO 370POBbS U OKPYXKAIOIIeH MPUPOTHON
Cpelbl;

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

OO1ee 4nciio 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, coctaBiseT 136 dacoB: B 8 kinacce — 68 vacos (2 gaca B Hejeno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YeJlOBeKa. XMMHS B CUCTEME HayK. Tema u
BelecTBa. dusnyeckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BetecTB. [loHsTue o metonax
no3HaHus B XuMuu. Yuctelie BemecTBa U cmecu. CriocoObl pa3iesieHus CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHYECKUX JIIEMEHTOB.
[IpocThie u clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuyeckast popmysa. BaTeHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
coctaBa BemiecTB. OTHocuTenbHass aToMmHas Macca. OTHOCUTENIbHAs MOJEKYJSIpHas Macca.
MaccoBas 105151 XMMHUYECKOTO 2JIEMEHTa B COSIMHEHUU.

KonuuecTBo Bemecta. Mousb. MonspHas Macca. B3auMocBsi3b KOJIMYeCTBa, Macchl U 4rciia
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel o hopMynaM XUMHUYECKIX COCTUHEHUI.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XuMuueckue ypaBHeHUs. Kiaccudukamus XUMHUUECKUX peaKiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMMOCYJ0M, MpaBWiIaMu paboThl B JabopaTtopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIICHHE W KOHJCHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAaHNE MEHOM MTPOBOJIOKH, B3aMMOICUCTBUE MeJIa C KUCTIOTON) sIBJICHUH, HAOJI0IeHUE U
OTKCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaklnii (pa3iokKeHne caxapa, B3auMoJIeHCTBUE
CEpHOI KHUCIOTBHI C XJOpuaAoM Oapus, pasioxkeHue ruapokcunaa menu (ll) mpu HarpeBanum,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (1), mzydenue crocoOoOB pasieneHus cCMecei:
C TIOMOIIBI0 MarHuTa, QWIBTPOBAaHME, BHIAPUBAHWE, AUCTWUIAIMSA, XpomaTtorpadusi,
MPOBEJICHNE OYUCTKU MOBAPEHHOW COJNM, HAONIOJACHHE U ONMUCAHHE PEe3yNbTaTOB MPOBEICHHS
ONbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOJENIEeH MOJIEKYI
(IIapoCTepKHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenne kucnopona B npupoje, Gu3nuecKue U XUMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxkcuapl. Ilpumenenue xucimopona. CrocoObl MOTyYeHUsS KHCIOpojaa B JabopaTopuu
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpomnHas MOIu(HUKAIAS
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHIOTEPMUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

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

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

®dusznyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HackimeHHele u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10is BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



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

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCcHJI0B. DU3NUECKHEe U XUMUYECKHUE CBOKCTBA OKCUAOB. [lonyueHne okcuios.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndeckre U XUMHUECKUE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

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

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3laMu OKCUJOB M ONUCAaHUE MX CBOMCTB, IOJy4YeHHE, COOMpaHue, paclio3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOJeHIEe 00pa3loB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJEIOBAaHUE OCOOEHHOCTEW pACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEJOBaHHE OOpPa3I[0B HEOPTaHMUECKHUX BEIIECTB PA3TUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAIU3aLUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHHE OJHOTO METajula Ipyrum
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHne aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEILHO-BOCCTAHOBUTEJIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCHPHUKAITUN XUMUYIECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHbIX
AJIEMEHTOB (I[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepumoamyeckas cucremMa xumuueckux osnemeHtos J[. H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0onouyek aroMoB mepBbIx 20 XuMuueckux nsyemMeHTOoB Ilepuoanyeckoit cucremsr [ U.
MenneneeBa. XapakTepUCTHUKAa XUMUYECKOTO AJIEMEHTA MO €ro MnojoxeHuto B lIlepuoanyeckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakinu. [Ipolecchl OKucieHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHUE, PEAKIIUU Pa3JI0KEHUS, COETUHEHUS).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepes UCIONB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U IOHATUHN, SIBIISIFOIIIMXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®usnka: Marepusi, aTOM, OJJIEKTPOH, HIPOTOH, HEUTPOH, HWOH, HYKJIWJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atrmocdepa, ruapochepa, MHUHEpANbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

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

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XUMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYECKHX PEaKIUi MO pa3lUYHbIM IpHU3HaKaM (TI0 YUCITY U COCTaBY
YUYaCTBYIOUIMX B PEaKI[MH BEIECTB, 10 TEMJI0BOMY 3P (HEKTY, 0 M3MEHEHUIO CTETIeHEH OKHCICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHUIO KaTaiu3aTopa). OK30- |
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMUUYECKHE YPAaBHEHUSI.

[TonsiTue o cxopoctu xumuueckoi peakiuu. IlonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuse. [lonaTne o xuMuueckoM paBHOBeCHH. PAKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMUYECKON
pEeaKLMM U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJCKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBiIE€HUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PAEKTPOTUTAYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHM3M JMCCOLMAlIMK BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcloBHs HMPOTEKAHUS PEAKLMH MOHHOIO OOMEHa, IOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEakIuu OT BO3ACHCTBUS PA3IUYHBIX
(bakTOpOB, UCCIIEI0BaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, MPOLECCa JUCCOLMALUN
KUCIIOT, I1eJ04el U cojiel (BO3MOKHO HCIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHUs PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmasts xapakrepucTuka rajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOZEHCTBHE C MeTajulaMH, HEeMeTaJlulaMu,
mienoyamu).  XsopoBoaopod. ConsiHas KMCIOTa, XMMHYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XiIopu bl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYEecKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(ob1mire Kak MmpeacTaBUTeNsl Kjlacca KUCIOT U crerupudeckue). XuMHYEeCKHe peaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO ClI0c00a NOTy4YeHUsI CEpHOM KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COEIMHEHUI B NPHUpOAE. XUMHUUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COCUHEHUSIMH CEPBI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, MoydeHue u npumeHeHne. Coau aMMOHHUS, UX (PU3NYECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0oOmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cneuuduyeckue). Mcnonab3oBaHWe HHUTPATOB M COJEM aMMOHHUS B KaueCTBE MUHEPAJIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAIMN
doctopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kuciora,



bu3nYecKue W XUMUYECKHE CBOWCTBa, mojydeHue. Mcmons3oBanume ¢ocdaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJYyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIoTe3a I100aJbHOr0 MOTEIUIEHHs KJIMMaTa, NapHUKOBBINA 3(dexr. YrompHas kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHuEe KapOOHATOB B OBITY, MEJMIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHHUSAX YIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, IJIMLEPUH, YKCYCHast KucioTa). [IpupoHble HCTOUHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ TPOMBIIIICHHOCTH. [loHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: KHUpax, OeJKax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
CoenuaeHns kpeMHuss B mpupone. OOmme mnpencrasicHus o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCEIHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (U3NYeCKue U XMMUYECKHE CBOMCTBA Tajlor€HOB U MX COECJUHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHaoB), HaOdIoJeHHWe Tpouecca OOYIJIMBaHUS  caxapa TIOJA  JIeHCTBHEM
KOHILEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiIEHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
NPOTEKaHMs, O3HAKOMJIEHHE C (PU3UYECKUMHU CBOMCTBAMU a30Ta, (ocdopa W HX COeAMHEHHH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE€ W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
KayeCTBEHHBIX peaklnii Ha MIOH aMMOHUA U ¢pocaT-noH U U3y4eHHE TPU3HAKOB X MPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHUE MOJAETCH KpUCTAUIMYECKUX pemIETOK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHBOrasa, MojyyeHue, cooOrupanue, paclio3HaBaHue U U3y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3Y4YEHHE I[IPU3HAKOB MX IPOTEKaHHs, O3HAKOMJIEHME C TPOAYKIUEH CHIMKATHOU
IPOMBIIIJICHHOCTH, PEIlIEHHE SKCIIEPUMEHTANIBHBIX 3a]1a4 110 TeMe «BakHeiliue HemeTabl 1 uX
COEZIMHEHUS.

MeTanjibl M MX COeIMHEHUSs

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue MeramioB. Meramindeckas CBsI3b M METAUIMYECKAs] KPUCTAIMYECKAs pPEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. DU3MYecKMe W XMMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (CTajb, YyryH, TIOPAIOMHHHMA, OpoH3a) M HX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa, cTpO€HUE MX aTOMOB, HaXOXJAECHHE B Npupoae. PU3NYECKUE U XUMUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HaTpusl U Kaius. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMmudeckux 3nemeHToB . M. MenneneeBa, CTpoeHME MX aTOMOB, HaXO0XJICHUE B IPHUPOJE.
®du3nueckue U XMMHYECKUE CBOMCTBA MarHusl M KajlbliMs. BakHellne cCOeIuHEHUs KalbIus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MenpeneeBa, CTpOEHHE aToMa, HaXOKJeHUE B npupoje. Pu3ndeckrue 1 XMMUYECKHE CBOWCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MenpeneeBa, CTpoeHHE aToMa, HaXOXKJIeHUE B npupoje. Ousnueckre 1 XMMUYECKHE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMHU CBOWCTBAMU, U3YUYEHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOXHO HCIIOIB30BaHUE BHIEOMATEPUATIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHUSl OKCHJA KajbI[Usl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUAJIOB), HCCIEI0BaHHE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHs dKele3a B
KHUCTIOopoJie  (BO3MOXKHO — MCIIOJIb30BAaHME  BUAEOMATEpUaAoOB), IPU3HAKOB MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUA, LUHKa, *ene3a (I1) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblysg (BO3MOXKHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIENOBaHHE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U TUIPOKCH/IA IMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa n MaTepuansl B IOBCEJHEBHOM JKU3HM 4YeJIOBEKa. be3onacHoe HCIOIb30BaHUE
BEIIECTB M XHWMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
BerecTs, ganee — [1JIK). Poxb xumun B perieHun 5K0JI0rn4eckux npooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYEHUHM XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepes3 UCIOJIb30BaHNE KaK 00X eCTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHATHH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTecTBeHHO-HAYYHbIE MOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CHHTE3, Kiaccu(uKauusi, NEepUOAUYHOCTh, HAONIOIEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QeKT, TEXHOIOT S, MaTepHAaIbI.



®dusmka: MaTepus, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaluOaKTUBHOCTh, MOJIEKYJa, DIEKTPUYECKHH 3aps], MPOBOJHHUKH, TMOIYIPOBOIHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TENIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHMOCTH, KPUCTAJUINYECKAs! PEIIETKA, CIUIAaBbl, (PU3NYECKUE BETMYNHBI, CIMHULIBI
U3MEpEeHHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b61, ComHIIe.

Buonorus: ¢ortocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MHUHEpaJbHBIE YIOOpEHHS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOIBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.

JesATeJIbHOCTD YYHTEJIs ¢ y4eTOM padoyeil MporpaMMbl BOCIIUTAHMS.

- 100Y>K/IeHUE IKOJIbHUKOB COOJII0/IaTh HA YPOKE OOIENPUHSTHIE HOPMBI IIOBE/ICHUS, IIPaBUiIa
OOLIEHUS CO CTAPIIMMHU (YUUTENIIMU) U CBEPCTHUKAMU (ILKOJIbHUKAMU), IPUHIMIIBI y4EOHOM
JUCLUIUIMHBI U CAMOOPTraHU3alNY;

- (hopMUpPOBaHHE OCHOB 3KOJIOTUYECKOH KYJIbTYPbl COOTBETCTBYIOIIENH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO MBIIIICHUS;

- (hopMUpOBaHHE OCO3HAHHOI'0, YBAKUTEIBLHOTO U I0OPOXKEIATEIbHOIO OTHOLICHUS K IPYroMy
4eJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO;

- BKJIFOYEHHE B YPOK UTPOBBIX IPOLIETYpP, KOTOPbIE IOMOIal0T MOAEP>KaTh MOTUBALUIO JIeTeH K
MOJIyYEHUIO 3HAHUHN, HAJTAXKMBAHUIO TTO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUH B KJIACCE;

- OCBOCHHE COLIMATILHBIX HOPM, ITPaBUJI MOBEACHUS, POjei U (GopM COlMaIbHOM KU3HU B
TpyIIax ¥ COOOIIeCTBAX;

- MCII0JIb30BAHNE BOCIIMTATENbHBIX BO3MOXHOCTEHN COJIepKaHUsl y4eOHOTO IpeIMeTa uepes
JEMOHCTPALMIO I€TSAM IPUMEPOB OTBETCTBEHHOIO, TPAKIaHCKOIO TIOBEICHUS;

- (hopMupoOBaHME LIEHHOCTH 3[JOPOBOTO U 6E€30MaCHOT0 00pa3a KU3HHU; YCBOCHHUE MPaBUII
WH/IMBUYaJIbHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBECHUS B UpE3BbIYAHBIX CUTYAlLIUsX,
YTPOXKAIOIIUX KU3HU U 3J0POBbIO JIIOJIEH.






IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XUMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMHU TOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOLIUXCS.

JIM9HOCTHBIE PE3YyJbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMHA W PACHIMPEHUE OIbITa JISATEIHPHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

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

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOH,
y4eOHOMCCIICIOBATEIIBCKOM, TBOPYECKOWM W JPYTMX BHJAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEeOHBIX TMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TON y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEJACHHE U IIOCTYIKHM CBOMX TOBAPHUIIECH C TIO3UITMH HPABCTBEHHBIX U MMPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN MMOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
MMOHMMAaHHUS CYITHOCTH HAYYHOH KapTHHBI MUpPa, IPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS PUPOJIbI, B3AUMOCBS3SIX YEIIOBEKA C MPUPOTHON CPEoi, O POJIU XUMHUU B TIO3HAHUU
ITHX 3aKOHOMEPHOCTEI;

MO3HABATCIIbHBIE MOTHBBI, HAIIPABJICHHBIC HA ITOJIYYCHHWE HOBBIX 3HAHUH 10 XHMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOJIaeMbIX TMPOIECCOB W SIBICHUW, IMO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOEKTHON U HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCOBHAHHOMY BBIOOpY
HATPABIEHHOCTU U YPOBHS O0Y4YCHHUS B NalbHEHUIIIEM;

4) ¢popMHUPOBaHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHUE [ICHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHUE TMIOCIEACTBUN M HENPHUSITHE BPEIHBIX MPHUBBIYCK
(ynorpeOyieHUsI aJKOroJsi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M peabHOM KU3HU;



5) TPy10BOT0 BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYECHUIO MPO(ECcCHii u Tpya pa3IudHOro poJia, yBaXKEHHUE K
TPYLy U pe3yjbpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 1ierecoo0pa3Hoe OTHOUICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY H TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUIl 0€30MacHOTO MOBEACHHsS TPU paboTe ¢ BEllleCTBaMH,
a TaK)K€ B CUTYyAIUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH NPUMEHSTH 3HAHHUS, OTy4aeMble IIPU U3YUEHUH XUMUH, JJIs pElIeHUs 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOLIEW MNPUPOJHOW CpPeHOoM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIICISIOT 3HAYMMBIE IS (OPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucrema,
MPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeIMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATHX MPeIMETOB (OPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4€OHOM J1eATeIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacKpbIBaTh CMBICII XMMHUYECKUX MOHSATHH (BBIJIEIATH UX XapaKTePHbIE MPU3HAKHU, YCTAaHABINBATh
B3aMMOCBSA3b C JAPYTUMHU TOHSATHSIMH), KCIIOJIb30BATh TMOHATHS IJi1 OOBACHEHHUS OTAEIbHBIX
(GaKTOB U SABJICHUIA, BBIOUPATH OCHOBAHMSI U KPUTEPHUH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIIMil, yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIy OOBEKTaMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyX AeHHs (MHIYKTUBHbBIE, NEAYKTUBHbIE, 10 aHAJIOTHH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

YMEHUE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (NIPEAMETHBIE U METANpPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3OBBIBATh LIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuu — TMpU pelIeHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBbIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue NeHCTBHA!



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHUA, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM IPOIECcca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALINIO PA3TMYHBIX BUIOB
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOTO COJIep KaHusl, CIIPaBOYHBIEC TOCOOU, pecypchl UHTepHETa), KpUTUUYECKH OIICHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTh Pa3IN4HbIe METOBI M 3allPOCHl IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIHHBIX 3314
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIaJIeHUE KYIbTYPO aKTUBHOTO HCIIOIb30BAHUS PA3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
nH(pOpMaAIMM ¥ WLTIOCTPUPOBATH pEIIacMbIe 3aJaud HECJIOKHBIMHU CXEMaMH, JuarpaMmami,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATh B MpoIlecce YYEOHON W HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoAe auanora M (WIM) JTUCKYCCHU) MO CYIIECTBY
oOcyxxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENHHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTAlMI0 PEe3yNbTaTOB BBIMOJIHEHHUS XUMHYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JTAOOPATOpPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
HCCIIEIOBATENLCKON NIeATEeNHbHOCTH TPU PEUICHHH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
00X MHTEPECOB U COTJIAaCOBaHMS MO3UIUH (0OCYXIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBHIE
MITYPMBI», KOOPJIWHAILIUS COBMECTHBIX JEHCTBUM, OMPEEICHINE KPUTEPUEB M0 OIIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPEENSITh EeNH ACSITeIbHOCTH, IJIaHHPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICSITEIBHOCTh, BHIOMpATH
HanOosee 3¢ heKTUBHBIE CITOCOOBI PENICHHS YIeOHBIX U MTO3HABATEIBHBIX 33/1a4, CAMOCTOATEIEHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4€TOM TIONy4eHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OILICHUBATh COOTBETCTBUE MOIYYEHHOIO pe3yjIbTaTa 3asBJICHHON LI€JIH, YMEHHE MCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpeJiaraéMble B YCIOBUU 3a/IaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX peE3yAbTATOB IO OCBOCHHIO OO0S3aTENBHOTO COACPKAHUS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHUS M CIOCOOBI JeHCTBUI, crenuduueckue mis

OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHASI MAacca, MACCOBas A0JsI XUMUYECKOTO AJIEMEHTa
B COCIUHEHHMH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPHUILATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKiusl, Kiaccudukanus
peakuuii: peakliiy COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKUU 3aMELICHUs], PEaKIIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHUS (OpMyJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpE/IENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonmyeckoil cucremMe, 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Manble u  OojiblIMe TEpPUOIbI, COOTHOCHTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX Mo JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB,  IIOATBEP)KJAasi  ONHUCAaHUE IPUMEPAMH  MOJIEKYJSIDHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKHUX ITPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSIX;
BBIUNCIISTh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAYYHBIC METOIbI TIO3HAHMSI — HAOIIOICHHE, U3MEPEHUE, MOJICIINPOBAHHE,
9KCIIEPUMEHT (PEaJbHBIi U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYECHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOXOpPOJAa W KHUCIOpPOJA), MPHUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (J1IakMyC, (peHon(TanenH, METUIIOPaHX U APyTHe).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKIIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasl, WOHHAs, MeETaJJIMYecKas), KpUCTAJUIMUecKas pemérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U MPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

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

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyram, BHUJ XUMHUYECKON CBSI3U (KOBAJICHTHAs, MOHHAS,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HOHA IO XUMHUYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenaeneeBa U 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTbH 0003HAYEHUSI, KOTOPbIE UMEIOTCS B IEPUOJMUECKON TaOIUIIE, C YUCIIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHSI aTOMOB XMMMUYECKUX JIEMEHTOB (COCTaB U 3apsl sAapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0uiye 3aKOHOMEPHOCTH B HM3MEHEHMM CBOMCTB JJIEMEHTOB U HUX COCIMHEHUH B
Ipejienax MaJbIX IEPUOJOB U INIABHBIX MOAIPYHI € YUETOM CTPOEHUS UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENICHEeH OKUCICHHSI XUMUYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUYECKON JUCCOLUALMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN I10CPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACChI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a TaK)Ke IpaBUja OOpalleHUs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIIOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB I10 MOJYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB!
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylab(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHMS M HOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METO/bI I03HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN M MBICIICHHBII).



MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

8 KJIACC
Kon

MPOBEPSIEMOT0
pe3yJabTara

1

11

1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

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

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XMUMHYECKUN SJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAs U HEOIHOPOJHAs), BaJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJsApHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JOJiI XMMHYECKOTO
JJIECMEHTa B COCIIMHEHUH, MOJISIPHBIN 00BhEM, XUMHUYECKAs PEaKIus,
KinaccupuKalusg  peaklUuid: peaklUud COCAUHEHHUs, PEaKIuu
pa3NoKEHUs, PEAKIMHM 3aMEIICHHs, pEakIuu OOMEHa, 9K30- H
SHAOTEPMHUUYECKUE PEAKINH, TEIUIOBOM 3(pdeKT peakuuu, pacTBop,

MaccoBas JI0JIsI BEMIECTBA (TPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH 1

MNPUMCHATH 3TU TOHATUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaH_(eHI/Iﬁ

13

14

1.5

WCIOJIb30BaTh XUMUYECKYI0O CUMBOJIUKY ISl COCTaBIIEHUST (OpMYT
BEIIECTB U YPAaBHECHUN XUMHYECKUX PEAKIUN

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO YYE€HHs, 3aKOHa

ABoraapo

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

COCOANHCHUAX

1.6

KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIy M COCTaBy

YYacTBYIOIIMX B PEaKIMH BELIECTB, 110 TEIIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIBHYHO MOJICKYJIAPHYIO U MOJISIPDHYIO MACChI

BEILIECTB

1.8

BBIUYHCIISITH MACCOBYIO JIOJII0 XMMHUYECKOIO 3JIeMEHTa 1o ¢dopMmyse

COCIUHCHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BCIICCTBA B PACTBOPC




1.10

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

MBICJICHHBIN )

Ilo Teme: «BaxkHelmmue MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BECIICCTB)

2.1

2.2

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX MOHSITHI: OKCHI,
KHCJIOTa, OCHOBAHUE, COJIb
OIIpEAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui no popmynam

2.3

KJ'IaCCI/Iq)I/H_II/IpOBaTB HCOPraHN4CCKUC BCHICCTBA

2.4

XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPKIasl OMMCAaHUE NTPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOIIMX  XMMHUYECKHUX

peakuuii

2.5

IIPpOrHO3UpPOBAThb CBOMCTBaA BCIICCTB B 3aBHCHMMOCTH OT HX
Ka4CCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU HNPOTCKAHHA XUMHWYCCKUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

CleIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOW TOCYAOH W
nabopaTOpHBIM O00OpPYJOBaHUEM, a TAKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUHU C HHCTPYKIMSMH TIO BBIOJHEHUIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BEMIeCTB (BOJAOPOJa M KUCIOPOJa), MPUTOTOBICHUIO
pacTBOpOB € OMNPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUUYECKUE IKCIIEPHUMEHTHI
[0 PACMO3HABAHUIO PACTBOPOB MIENOYEH U KHUCIOT C MOMOUIbIO

WHAUKATOPOB (JIAKMYC, (heHOoNIPTaTICHH, METUIIOPAHXK U JIPYTHE)

2.7

IIpOBOAUTD paCQéTBI IO YPaBHCHUTIO XHUMHYECKOM pCaKknuun

3.1

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

Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIBLHBIC PEAKITUID)

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHI: AIpO aTroMa,
AJIEKTPOHHBIA CJOM aToMa, aToMHas OpOWTanb, paaWyC aroma,
XUMHMYECKasd CBA3b, IOJSIPHAS W HEINOJISIpPHAs KOBAJICHTHAs CBA3b,
3JIEKTPOOTPULATENIBHOCTh, HMOHHAs CBS3b, HMOH, KAaTHOH, AHUOH,

CTCIICHb OKHCJICHUA




3.2

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

3.3

3.4

OIMCHIBATh U XapaKTepH30BaTh TabamuHyto Gopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszlinyaTh IOHSTHUS «TJIaBHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpsiBaTh cMbica Ilepuoamueckoro 3akona [[.M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAaHHME MEPUOJAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHNYCCKUX 3JIECMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

COOTHOCUTb  0003HAu€HUs, KOTOpble HMEITCI B  Talnuie
«Ileppuoguyeckas  cucrema  XUMHUYECKHX  anemeHtoB  [[.W.
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKHX JJEMEHTOB (COCTaB M 3apsji sjapa, OOIlee 4YHCIo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIPCACIIATh CTCIICHb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCINHCHUAX

3.7

OIPCACIIATE BUJ XUMHYECKOU CBS3H (KOBaJ'IeHTHaH n I/IOHHaSI) B

HCOPraHNYCCKUX COCANHCHUAX

9 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

11

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

ITo Teme: «BemecTBO 1 XUMUYECKask PEAKIUS

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSATHN: PacTBOP,
3JEKTPOJIUTHI, HEAIEKTPOIUTHI, SJIEKTPOIUTUYECKAS] AUCCOLIMALIMS,
peakI MOHHOTO OOMEHa, KaTalu3aTop, XUMUIECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTUMbIe peaxiuu,
OKHCIUTEIbHOBOCCTAHOBUTEIIbHbBIE peakiuu, OKHUCITUTETb,
BOCCTAaHOBUTENb, OKHUCIEHHE M BOCCTAHOBIIEHUE, aJlJIOTPOIIHUS,
aMm(pOTEepHOCTh, XHMHYECKass CBs3b (KOBaJleHTHAs, HOHHA,
MeTaJlJIn4yecKasi), KpHUCTaJUIMYecKasi pemiérka, CIUIaBbl, CKOPOCTh

XMMHYECKON pEaKIuu

1.2

HWIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHUX MOHATHU U

MIPUMCHATH OTHU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ




1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIUTUYECKON AMCCOLMALMHA KUCIIOT,
LIEJI0OYEN U COJIEH, NOJIHBIE U COKPAIEHHBIC YPAaBHEHUS PEaKIUil

HOHHOI0 OOMeHa

14

1.5

PACKPbIBATh CYIMHOCTH OKUCIINTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MOCPEACTBOM COCTABJIEHUS IEKTPOHHOIO OaaHca ITUX PeaKIuil
IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM pEeaKIuu

Ilo Temam: «Hemerarmiel m ux coeauHeHus» U «MeTauibl U UX

COCOIUHCHUA»

2.1

2.2

2.3

2.4

2.5

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

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

COCTAaBJIAATh YPABHCHU peaKHHﬁ, MOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

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

YCIIOBUSX

CIeAOBaTh IMpaBWIaM IMOJb30BAaHUS XHUMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBUiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBIIOJIHEHUIO
1a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYUYEHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOro ras3a)

OpOBOAWTE pPE€aKOWH, IMMOATBCPKAAIOMINEC Ka4eCTBEHHLIA COCTaB
pPa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIIOPHU-,
Opomun, womun, kapOoHat, Qocdar, cumukar, cyiabdar,
TUIPOKCUJIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

PaCKpbIBATH CMBICIT OCHOBHBIX XHWMHYCCKHUX MMOHSITHM: HI[K

BCIICCTBA, KOPPO3HA METAJIIIOB

3.2

MPUMEHITh OCHOBHBIC OIEpAIlUU MBICIUTEIIBHON JIEATEIBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHUE, 0000IIeHue, CUCTeMAaTHU3AIIHIO,
BBISIBJICHHE TPUYUHHO-CICACTBEHHBIX CBS3CH — JUIA HM3ydeHUS

CBOMCTB BCIICCTB N XUMHUYCCKHX peaKHHﬁ; CCTCCTBCHHOHAYYHBLIC




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

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUC ITOHATHUA

11

[Tpenmer xumun. Ponb Xxumuu B )KU3HU YellOBeKa. XUMUSL B CUCTEME HayK.
Tena u BemiecTtBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BCIICCTB

1.2

1.3

[TonsiTre 0 MeToAax Mo3HaHus B XUMHUH. YuCTbIe BelecTBa U cMecu. CriocoObl
pas3aeneHus cmecen
ATOMBI U MOJICKYJIBI. Xumuueckue dsaeMeHTbl. CHMBOIBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'ISIpHOC YUYCHUC
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XuMuueckas Q)opMyna. BajleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocurtenpHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHast Macca. MaccoBasgs g0l XHMHUYECKOTO

QJICMCHTA B COCIUMHCHNHN

1.5

KomnuectBo Bemectsa. Monbs. MossipHast macca. B3auMocCBsI3p KOJIMYECTBA,
Macchl M YHMCIIa CTPYKTYpHBIX €IMHHUIl BemlecTBa. Pacué€rbl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

1.6

1.7

Pu3nyecKnue U XMMUYECKHE ABJICHUS. XUMHUECKas Peakus U €€ MpU3HaKH.
3aKOH  COXpaHEHMs  MacCchl  BEIIeCTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccugpukanus  XxUMHYeCKMX  peakiuil  (COeIuHEeHMs,  pa3iioXKeHus,

3aMelleHus, ooMeHa)

XWMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
mpaBuJIaMy pabOTHI B 1a00paTopuu U MpruéMaMu 00paIieHus ¢ 1ab0paToOpHBIM
obopymoBaHEM, HM3YyYCHHE W OMNucaHue (U3NYECKHUX CBOWCTB 00pa3lioB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHue (usudeckux (TUIaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYNKe, KUTIEHUE U KOHJIEHCAIIUS BOJBI) U
XUMHUYECKHX (TOpeHHe CBEYM, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE WM OIHUCAHUE
NPU3HAKOB TMPOTEKAHMS XHMHYECKUX peaKIuii (pas3lokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOpPHIOM Oapus, pa3joKCHHE
ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOJCICTBUE Kele3a C paCTBOPOM
commu meau( 1), u3ydenne cnoco0oB pa3ieneHust cMecei (C MTOMOIBI0 MarHHUTA,

¢mIbTpOBaHMe, BHIMAPUBAHKUE, AUCTWILUIALMS, XpoMarorpadus), npoBeneHue




OUYUCTKM IIOBAPEHHON cOJM, HAOJIOJEHHE M ONMCAaHUE pPe3yJIbTaTOB
IIPOBE/ICHUS OIBITA, UIUIIOCTPUPYIOIIErO 3aKOH COXPAHEHUS MACChl, CO3/1aHUE

MoIeIeld MOJIEKYJI (ITapOCTEP KHEBBIX )

Baxuneimme MMpEACTAaBUTCIIUM HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — sieMeHT u mpocToe
BelecTBo. HaxoxaeHne Kuciopoaa B mpupoje, GU3NIECKue U XUMHUECKUE
cBoricTBa (peakiuu ropenus). Okcunpl. [Ipumenenne kucimopoaa. CriocoOb
[OJIyUYEHUsI KHCIopoJa B JabOpaTopuy M IPOMBIIIIEHHOCTH. Kpyrosopor

Kuciopoja B mpupojie. O30H — aioTporHas MoaupuKaius KUCIopoia

2.2

TemnoBoit 3(hPekT XUMUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M 3HJAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U MeTaH. 3arpsi3HeHUe

BO31yXa, YCUJICHUC ITAPpHUKOBOI'O Bq)(beKTa, pa3spymieHue O30HOBOT'O CJI0

2.3

2.4

2.5

Bonopon — anmemeHT 1 npoctoe BemiecTBo. HaxokaeHne Boopo/ia B MpUpPoOe,
du3nueckre M XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI MOTyYeHHUS.

Kucnore! 1 conn
MounspHslii 00bEM Ta30B. Pacu€Thbl M0 XMMUYECKUM ypaBHEHUSIM

®usnyeckue cBoiicTBa BoAbl. Boma kak pacTBopuTenb. PacTBOpBI.
HaceliienHble 1 HEHACBILLEHHBIE PACTBOPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasg 1oyl BemiecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IpUpPOAE W B KU3HHU uenoBeka. Kpyrosopor
BO/ABl B IMpHUpoAE. 3arps3HEHHE MPUPOAHBIX BoA. OxpaHa M OUYHCTKa

MMPUPOAHBIX BO

2.6

2.7

2.8

Knaccudukanus neopranmvecknx coeanHeHuid. Oxcunbl. Krnaccuduxarms
OKCHJIOB: cojieoOpa3yiolne (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasytonie. Homenknatypa okcuaoB. @U3NUECKUE M XUMHYECKUE

CBOICTBa OKCHAOB. [losryueHne okcuioB

OcHoBanus. Krnaccuduxanuss ocHOBaHMN: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. PU3NUYECKHE U XUMUYECKUE CBOMCTBA

ocHoBaHMH. [TonyueHne ocHOBaHUI
Kucnotel. Knaccudukamus kucnor. Homenknarypa kucnor. @usndeckue u

XUMHYECKUE CBOMCTBA KUCIOT. Psan aktuBHocth MetayuioB H.H. bekerosa.

[Tonyuenue kucior

2.9

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

[Tonyuenue coneit




2.10

I'eneTnueckas cBsI3b MEXKAY KilaCCaMHU HEOPraHNYCCKUX COGI[I/IHCHI/Iﬁ

2.11

3.1

3.2

XUMUYECKUN OSKCIIEPUMEHT: KAueCTBEHHOE OIpe/eJeHHe COJep>KaHus
KHCJIOpO/ia B BO3AYyXE, MOJMyYeHHe, cOOMpaHue, paclio3HaBaHUE U W3YyueHUE
CBOICTB KUCJIOpOAA, HA0JI0/IEHNE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOAOM U
YCJIOBHSI BOSHUKHOBEHHS U IPEKPAILCHHs TOpeHus (ToKapa), 03HAKOMJIICHHUE C
oOpa3laMu OKCHJIOB M OINHMCAHME HUX CBOMCTB, IOJy4eHHE, COOUpaHue,
pacno3HaBaHUE W M3Y4YE€HHE CBOMCTB BOAOpOJa (TOpPEHHE), B3aMMOJICHCTBUE
BOJZIOpOA C OKCHUIIOM meu(ll) (BO3MOXHO HCII0JIb30BAHUE
BUJICOMATEPHUAIIOB), HAOIIOIEHUE OOpa3IOB BEHIECTB KOJUYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHONM MacCOBOM
JoJiell pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJb30BaHUE BHICOMATEPUATIOB),
OTpefieNieHue PAacTBOPOB KHUCJIOT M IIENOYe C TOMOIIbIO HHIUKATOPOB,
UCCIICIOBAaHNE OOpPa3IOB HEOPTaHWYCCKUX BEIIECTB Pa3IUYHBIX KJIACcCOB,
HAOIO/ICHUE H3MEHEHHUs OKpPAaCKU HMHIUKATOPOB B PACTBOPAX KHUCIOT U
nienouel, u3yuenue B3aumozeiicreus okcuna meau(ll) ¢ pacrsopom cepHoit
KHUCIIOTBI, KHCJIOT C METajllaMH, pEeaklUHil HeUTpanu3aluu, I[OJy4YeHue
HEpPaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHWE OJHOTO MeTaula JPYyruM U3
pacTBOpa COJIM, PEHICHUE SKCIEPUMEHTANBHBIX 3a]a4 1o TeMe «BaxHeimme

KJIaCCbl HCOPTaHNUYCCKUX COGHHHGHHﬁ))

[Iepnoanueckuit 3axoH u [lepuoanyeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHrne aToMoB. XUMUYecKas CBs3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PECAKIITUN

[lepBbie TOMBITKM KiIacCH(PUKAIMN XUMHUYECKUX dJeMeHTOB. [loHsaTue o
TPYIIax CXOAHBIX JIEMEHTOB (IIEOYHBIC M IIETOYHO3EMENIbHBIC METAJLIbI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyloT amMQpOTepHBIE

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuit 3akoH. Ilepmonnueckas cUCTEMa XMMHYECKHX 3JIEMEHTOB
JA.N. MenneneeBa. KopoTkomepuoanas © JUIMHHONEPUOAHAS  (OPMBI
ITepuonnueckoit cucrtembl xumuueckux osnemMentoB J[.M. Menneneena.
IIepuonst u rpynmnbl. @U3MYECKUI CMBICH MOPSIAKOBOTO HOMEpa, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenne atomoB. CocTaB aTOMHBIX sanaep. M3otomnsl. DnekTponsl. CTpoeHue

ANIEKTPOHHBIX 000JI0YEK aTOMOB TMepBbIX 20 XUMHUYECKHUX DIEMEHTOB




3.4

3.5

ITepuoanueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

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

3aKOHOMEPHOCTH M3MEHEHMsI paJnyca aTOMOB XHMMHYECKHUX 3JIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOICTB IO TpylmaM M I[epHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoandeckoit CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. J[.M. MenneneeB — yu€Hblii u
rpakJIaHUH

Xumuueckasi cBs3b. KoBajeHTHass (MoOJsipHass W HEMOJSIpHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenens okucieHus. OKHCINTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4YE€HHE OO0pa3loB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THIPOKCHA LIMHKA C PacTBOpaMHM KHUCIOT U
11eJI04el, IPOBEACHHUE ONIBITOB, WILTIOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peaKluil (frOpeHue, peakliuu pas3ioKeHUsl, COeIUHEHUS)

9 KJIACC

Kona

11

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BemectBo n xummnueckas peakuus. [loBropenue

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

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BemecTBa: BHMJbI XUMUYECKOW CBSA3M. THIBI KPUCTAIIIMYECKHX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUINYECKOU
pemETK M BHJA XHUMHYecKOH cBs3u. Kiaccudukanus m HOMEHKIaTypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHUaAJbHas). XUMHUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIMUXCSA K PAa3IMYHBIM KJIaccaM HEOPTaHMYECKUX

COG}II/IHGHI/II\/'I, FCHECTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIIECCTB

1.3

Knaccudukanus XuMH4ecKiX peakluuil Mo pa3IuyHbIM NpU3HaKaM (TI0 YUCITy
U COCTaBY Y4YaCTBYIOUIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3P QeKTy, 1Mo

W3MEHEHHIO CTETICHEH OKHCIICHHUS XUMUYECKUX 9JICMCHTOB, 110 O6paTI/IMOCTI/I,
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mo  y4aCTuro KaTaJ'II/IBaTOpa). DK30- H SHAOTECPMHUYCCKHUE PCaAKIUH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuu

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTEHHBIX M TETepOreHHBIX peakiuax. lloHsATHEe 0 XHMHYECKOM
paBHOBecHH. DakTOpHI, BIMAIONIME HA CKOPOCTh XUMHUECKOW PEaKkIUH U

IMOJIOKCHHNE XUMHUYCCKOI'0 paBHOBECHUSA

1.5

1.6

1.7

2.1

OKUCINUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BAaHUEM METOJIa

AJIEKTPOHHOTO OallaHca

Teopus ANEKTPONUTUYECKON AUCCOLMALMU. DIIEKTPOIUTHI U HEAIEKTPOIIUTHI.
KaTtuonsl, aHnonbsl. MexaHu3M AUCCOIMALIUM BEIIECTB C PA3JIMYHBIMHU BUJIAMHU
XUMHUYeCKoH cBsi3u. CrerneHs qucconuanii. CHIIbHBIC U CIIA0BIC AJICKTPOJIUTEHI.
Peakiiun monHoro oomMeHa. Y CaoBUs MPOTEKaHUS PEeaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAalIEHHBIE MOHHBIE ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMW U CoONel B CBeTe IMPEACTaBICHUA 00 dIIEKTPOIUTHIECKON

aucconuanuu. KauecTBeHHbIE peakiini Ha HOHBL. [IoHATHE O rMApOIM3E conen

XUMHUECKUN SKCHEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAUTMYECKUX
peIIETOK HEOPraHUYECKUX BEIIECTB — METAJNIOB M HeMeTaylsioB (rpadura u
ajyiMaza), CIO0XKHBIX BEUIECTB (XJIOpHJIa HATPHs); UCCIET0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pacTBOpPOB  BEIIECTB,  Ipoliecca
JMCCOLMAUY  KUCIIOT, INenodel ¥ comell (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB); TPOBEJACHHUE ONBITOB, WUIIOCTPUPYIOUINX TMPU3HAKU
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3zoBaHHe OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHue BOJbI); ONBITOB, WITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakluii (TOpeHHe, peakuu pas3ioKeHNs, COeTUHEHN);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

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

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn oOkucieHus. CrpoeHue u (U3MUECKHE CBOICTBA
NPOCTHIX BEIIECTB — raJIOTeHOB. XMMHUYECKHE CBOWCTBA Ha MPHUMEpE XJIopa
(B3auMOJIeHCTBHE C METaUIaMH, HEMETAJJIaMH, IIeJo4aMu). XIJIOpOBOJOPOI.

Consanas Kucjiora, XHMHWYCCKUC CBOﬁCTBa, IMMOJIY4CHHE, IIPHUMCHCHUC.




2.2

JelictBue xJiopa M XJOPOBOJIOPOJAa HAa OpPraHu3M 4YesoBeka. Baxueiiine

XJIOpUJbI U UX HAXOXICHUC B IPUPOAC

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OcCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC CTeNeHHN OKHCIeHNs. CTpoeHHe 1 (PU3UIECKUE CBOMCTBA
IPOCTHIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOIM(HUKALNN
KHCJIOpO/ia M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
dusnyeckue W XUMHUYeCKHe CBOHCTBA. OKCHABI CEpbl KaK TMPEJCTABUTEIU
KHCJIOTHBIX OKCHIOB. CepHasi KHCIOTa, PU3NIYECKUE U XUMHUECKUE CBOWMCTBA
(o0mre Kak mpeacTaBUTENs Kilacca KUCIOT U crenuduueckue). XuMUUECKHUe
peaKIuu, JekKallue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJyYSHHsI CEPHOM
KHCJIOTHI. HpI/IMCHeHI/IC. Conu CCpHOﬁ KHCJIOTBI, KQ4YC€CTBCHHAA pPCaKLusd Ha
cynbdar-uoH. HaxoxeHue cepsl ¥ €€ COSIUHEHUN B IpUpoje. XUMUYECKOE
3arps3HEHNE OKPYKAIOIIEH CpeIbl COSNMHEHHUSIMUA Cephbl (KUCIOTHBIE JTOMKIH,

3arpsA3HCHUC BO3AyXa U BO,Z[OéMOB), CII0CcOOBI €T0 MMpCaOTBPalICHHA

2.3

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUSA
aTOMOB, XapaKTEpPHbIC CTENEHU OKHUCICHHUS. A30T, PpaclpOCTpaHEHHE B
npupoje, pusndeckre U XuMHIeckue cBoicTBa. KpyroBoport azora B mpupoe.
AMMuak, ero ¢u3MYecKhe U XHUMHUYECKHE CBOMCTBA, MOJY4YeHHE U
npumenenne. Conu aMMOHHUA, UX (PU3MUECKHEe W XMMHYECKHE CBOWCTBA,
npumeHenue. KauecTBeHHast peakiius Ha HOHBI aMMOHMUSI. A30THasI KUCTIOTa, €€
nonyueHue, pu3nveckre U XMMHUIEcKre CBOMCTBa (00IIHe KaK MpeCTaBUTeNs
KJlacca KHCIOT W crenuduyeckue). lcnonb3oBaHue HUTPATOB MU COJIEH
aMMOHHSI B Ka4eCTBE MHUHEPAIbHBIX yI0OpeHHil. XUMHUUYECKOe 3arps3HeHHe
OKPY’KaIOIIEeH Cpelbl COCTMHCHUSIMHU a30Ta (KUCIOTHBIE JTOXKIH, 3arps3HEHUE

BO3]1yXa, MOYBBI U BOJOEMOB)

2.4

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

MHUHEpaJIbHBIX YA00peHHi

2.5

OO6mas xapakrepucTtuka 31eMeHTOB |VA-rpynmnsl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHbIE CTENEHH OKHCICHHS. YTJIEPOJd, aJJIOTPOIHBIE
MOIU(UKAINH, PACIPOCTPAHEHUE B MpUpoAe, (U3NUYECKHE M XHMUYECKHE
cBoricTBa. Ancopoums. Kpyrosopor yriepoaa B npupojae. OKCUibI yriepona,
uX (U3NYECKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha XUBBIC OPraHU3MBI,

IMMOJIYYCHHUEC U IPUMCHCHUC. DKOJIOTHYECKHE HpO6HeMBI, CBsI3aHHBIC C OKCHAOM




yraepona(lV); rumoresa rio0aabHOTO IMOTEIJICHUS KJIMMAaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa W €€ cond, UX (PU3UYECKHEe U XUMHYCCKHE
CBOIICTBA, MOJIyYeHUE U MpUMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Vcronb30oBaHne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO3SHCTBE

2.6

2.7

2.8

[TepBoHavanbHBIC TIOHATHS 00 OPTAaHMYECKHX BEIIECTBAX KaK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TWJIEH, alleTHICH, 3TAHOJ, [JIHMIEPHUH, YKCyCcHas
kucioTa). X coctaB m xumuueckoe crpoeHue. IloHsTHEe O OHMOIOTHYECKH
BaXHBIX BEIECTBAX: KHpPax, OCNKax, YIICBOJAaX — M UX POJH B KU3HH
yellioBeka. MarepuaibHOE E€IUHCTBO OPraHMYECKUX W HEOPTraHUYECKUX

COEIMHEHUU

Kpemuwmii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, NOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. OOmue npeacraBieHust o0
okcuzae kpemHus(1V) n kpemuueBoit kucinote. CHIMKaThl, UX UCIIOJIb30BaHUE
B ObITY, MEOUIMHE, INPOMBIIUIEHHOCTH. BaxkHelne cTpouTeabHbIe
MaTepuabl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. [Ipobmembl
0€30I1aCHOTO HCIIOJIb30BaHMS CTPOMUTEIbHBIX MaTepHajOB B IMOBCEIHEBHOM

KHU3HU

XVUMUYECKUH 3KCIIEPUMEHT: U3ydeHHE 00pa3lloB HEOPraHWYECKUX BELIECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEIEHNUE KAUECTBEHHBIX pEaKLUi Ha XJIOpHUJ-
MOHBl M HAONIOZEHHE NPU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUeckre 1 XMMHUYECKUE CBOMCTBA raJIoON€HOB M UX COEAMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPHUAJIOB); O3HAKOMJIEHHE C O0Opas3lamH XJOpPHI0B
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COeAMHEHUSIMHU
(BO3MOXXHO HCTIOJB30BAHUE BHUICOMATEPHUATIOB); HAOIIOJEHUE TIpollecca
oOyraMBaHUs caxapa MoJl IeHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHe XUMHYECKHX CBOMCTB pa30aBIEHHOI CEpHOI KUCIIOTHI, IPOBEICHNE
KaueCTBEHHOW peakuuu Ha cylbdar-uoH U HaOIIOAeHHEe NpuU3HaKa eé
IPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
coeIMHEHUN (BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEPHANIOB), 0Opa3laMu
a30THBIX U (ocOpHBIX yrnoOpeHuii; moaydeHue, coOupanue, pacrno3HaBaHue
U U3y4YCHHE CBOMCTB aMMHaKa; IPOBEICHUE KAaUEeCTBEHHBIX PEAKIMH Ha MOH
aMMOHUS ¥ ¢ochaT-MOH W U3yYCHHE TMPHU3HAKOB HMX MPOTEKAHMUS,
B3aMMOJICCTBUE KOHIIEHTPHUPOBAHHON a30THOM KHUCIIOTHI C MEBIO (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUANIOB); M3YYEHHE MOJEIEN KpUCTANIMYECKUX

pemérok anMmaza, rpadura, QymiepeHa; O3HAKOMIICHHE C IPOLECCOM




3.1

3.2

azcopOLry pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IIPOTUBOTra3a; IMOJIy4YeHHUEe, COOMpaHue, pacliO3HABaHUE U HU3YYEHHE CBOMCTB
VIJIEKUCIIOrO Ta3a; MPOBEACHHE KAYeCTBEHHBIX peakuuid Ha KapOoHaT- U
CHWJIMKAT-UOHbl M H3Y4YEHHE NPU3HAKOB UX IPOTEKAHUS; O3HAKOMIICHUE C
NPOAYKIMEH CUIMKATHOW MPOMBINIJICHHOCTH; PEIIeHHE SKCIIEPUMEHTATBHBIX

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

OO0mias xapakTEepUCTHKA XUMUYECKUX AJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHtoB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTauioB. Meraminyeckas CBs3b
U MeTaJUIMYecKas KpucTaimyeckas pemérka. DJNeKTPOXUMUYECKUU psij

HaIPSKEHUN METaJIOB

du3nyuecKkre U XUMUIECKHe CBOHCTBA MeTa/UT0B. O0IIMe Crioco0bl MOTydIeHuUs
MmeTasuioB. [ToHsATHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3aIIIUThI UX OT
koppo3uu. CruiaBbl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy " TPpOMBIIIJIICHHOCTHU

3.3

3.4

3.5

[Ilenounsle MeTaybl: MosioxkeHue B [leproguueckoil cucTeMe XUMHYECKHX
anemeHToB J[.MI. MenzneneeBa; CTpoeHHE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IEIOYHBIX METalIoB U MX

COeTMHEHNN

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMA: TIOJIOXKEHHE B
Ilepuoauueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXXJCHUE B mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusl W Kaiublus. BakHEHIIHMEe COCIMHEHHMS Kbl (OKCHII,

TUAPOKCHI, coyiH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHeHHUs

AmoMunuii: onoxenne B lleproanyeckoil cUCTeMe XUMHUYECKUX DJIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMa; HAaXOXKIEHUE B mpuponae. Pusznyeckue u
XUMHYECKHE CBOWCTBA aIIOMHUHHS. AMQOTEpHBIE CBOWMCTBa OKCHAA W

THUAPOKCHU A AJIFOMHUHHASA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cuctreMe XuMuueckux 3nementon J[. .
MeHnneneeBa; CTpOCHHE aToMa; HaxoXkAeHUWe B mnpupone. Pdusnyueckue u
XUMHUYECKHE CBOMCTBa xene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

xene3a(lll), ux coctas, cBOICTBA U TTOTyUCHHUE




3.7

XUMUYECKUH FKCIIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3liaMy METaJlJIOB U CIIJIaBOB,
X (U3NYECKUMH CBOWCTBAMH; M3YYCHHE PE3YJIbTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMaTEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOU (BO3MOXHO
UCIOJIb30BaHUE BUACOMATEPUAIIOB); MCCIIEOBAHUE CBOICTB KECTKOM BOIbBI;
mpolecca TOpPEeHMsI JKelle3a B  KHUCIopoJae (BO3MOXKHO —HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB); IPU3HAKOB MMPOTEKAHMSI KAUECTBEHHBIX PEAKI[Mil HA HOHBI
(Maraus, Kameis, amoMuHus, nuHka, sxenesa(ll) u xenesa(lll), meau(ll);
HaAOJI0/IEHUE U OTMMCAHKUE TTPOIIECCOB OKPAIIMBAHUS IUIAMEHU MOHAMHU HATPUS,
Kaiugd ¢ Kaiublusg (BO3MOXKHO  HCIIOJB30BAaHHUE  BHUIACOMATEPHUATIOB);
uccienoBaHre aMm(poTEepHBIX CBOMCTB 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 MMOBCEIHEBHOM
JKH3HH YeJIOBEKa. XUMHUSI U 300pPOBLE. be3omacHoe HCIIOIB30BaHNE BEIIECTB U
XUMHUYCCKHUX peaKquI B 6I>ITy. HepBa;I IoOMOIIb IMPU XUMHUYCCKHUX OKOT'aX U

OTpPaBJICHUSIX

OCHOBBI ~ 9KOJOTMYECKOH  TIpPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxatomieit cpenpl [TK. Posb xumMuu B pelieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[IpupoaHble UCTOYHUKU YTIEBONOPOAOB (Yrosib, NMPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX r[epepa60TKI/I, HX pPOJib B 6LITy " IPOMBIIIUICHHOCTU

4.3

XUMHYECKUH SKCTIEPUMEHT: N3yuyeHHe 00pa3lioB MaTepHaioB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIMMCPHBIC MaTCpI/IaJ'IBI)




TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u deKkTpoHHbIE (LM (POBbLIE)
n/m TeM NMPOrpamMMbl Bcero Kourpoasupie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCypChI
padoTshI padoTshI
Pazpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuoreka [{OK
[PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BemrecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
peakiuu https://m.edsoo.ru/7f41837¢
Utoro no pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Bozayx. Kucnopon. [lonsitue 5 1 bu6nmorexa LIOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon. Tlonsitue o 8 1 bubmnoreka IIOK
KHCJIOTaX M COJISAX https://m.edso0.ru/7f41837¢c
53 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK
OCHOBAHMAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
HEOPTaHMYECKUX COCTUHEHHIMA https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pazpnea 3. Ilepnonnueckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nmmoreka [IOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHue
aToma
XUMHUYEeCKas CBS3b.
3.2 OKUCIUTEIBHO- 8 buomorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
Uroro no pazueny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3znes 1. BemecTBo 1 XUuMH4YeCcKHe peakuuu
[loBTOpEeHue u yrayOnenue 3HaHUM bubnnorexa [HOK
11 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. bubnuorexa [JOK
13 8 1 1
XUMHYECKUE PEAKIK B PACTBOPax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka [IOK
' anemenToB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
| |
' PYHIBL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUS
23| snmermon VAspymn. s, dostop 7 ; BumorllOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
e | Cmemem— , oo ox
' ) [ PYIIIEL poA https://m.eds00.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

3.1 OO01ue CBOMCTBA METAILIIO 4 bubamorexa IOK
) He CBOMCTBA MET B
B o https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Uroro mo pazneny 20
Pasnen 4. Xumus u okpy:xamomas cpeaa
4.1 BemntecTBa 1 MmaTepuabl B J)KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo0.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE BpeMms 3 bubmorexa HOK
p p https://m.edsoo0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos flata wsysens DJIeKTPOHHbIE
Ne ungposbie
Tema ypoka I[IpakTuyec mIaH dakr p
n/n KoHnTpoabn o0pa3oBaTe/ibHbIE
Bcero KHe
ble paboThI pecypchl
padoThI
IIpeamer xumMuu. Pojib XumMuu B brbmmorexa LIOK
1 ped ' 1 https://m.edsoo.ru/ff0d21
JKU3HM 4enoBeka. Tena u BemecTsa 0c
o & 0 METONAX TI03Ha bubmuoreka [{OK
HSTHE O METOJIaX IMO3HAHUS B
2 A 1 https://m.edsoo.ru/ff0d22
XUMHH
e
3 pabo OPatop pre 1 1 https://m.edsoo.ru/ff0d23
oOpaitieHus ¢ 1abopaTOPHBIM dc
000pyT0BaHUEM _
Yuctele BemecTBa 1 cMecu. CrocoObl Bubmmorexa IOK
4 H . ' 1 https://m.edsoo.ru/ff0d26
pazzeneHust cMecen
ca
[TpaxkTrueckas padota Ne 2 bu6muoreka [JOK
5 «Pa3nenenue cmeceii (Ha npumepe 1 1 https://m.edsoo.ru/ff0d28
OYMCTKHU TOBAPEHHOU COJIM)» c8
but6mmorekxa [IOK
6 ATOMBI M MOJICKYJIBI 1 https://m.edsoo.ru/ff0d2a

6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

XuUMHUYeCKUE dJIEMEHTRI. 3HAKU

bubnunorexa LIOK

7 https://m.edsoo.ru/ff0d2b
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB o8
bubnunorexa LIOK
8 [IpocTeie U ClI0KHBIC BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢C
bu6nmoreka [IOK
9 ATOMHO-MOJICKYJISIPHOE YYCHUE https://m.edsoo.ru/ff0d2d
50
3akoH noc)T(OﬂHCTBa COC(”;aBa BuGmorexa LOK
BELIECTB. XuMU4eckas ¢hopMyJia.
10 B pMY https://m.edsoo.ru/ff0d2e
BajsileHTHOCTH aTOMOB XUMHYECKUX 2
2JIEMEHTOB =
OTHOCHUTENBLHAA aTOMHAs Macca bubmmorexa [IOK
11 ' https://m.edsoo.ru/ff0d32
OTtHocuTenbHAs MOJIEKYIIIpHas Macca 3¢
MaccoBas noist XUMHUYIECKOT O bubmmorexa [OK
12 s https://m.edsoo.ru/ff0d35
3JIEMEHTA B COEAUHEHUN 0c
KomnuectBo BemecTa. Moib bubmmorexa OK
13 H ) ’ https://m.edsoo.ru/ff0d52
Momnspnas macca
30
DusHIeCKIe cCKIe SBIE bubmuoreka [{OK
N3NYCCKHUEC U XUMHNUYCCKUC ABJIICHUS.
14 https://m.edsoo.ru/ff0d37
XuMH4YecKask peaKus fa
[IpusHaku 1 yCIOBUSA IPOTEKAHUS bubmorexa HOK
15 p Y p https://m.edsoo.ru/ff0d3a

XUMHUYCCKUX peaKHI/Iﬁ

16



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

3aK0OH COXpaHEHUsI MaCChl BEIIECTB.

bubnunorexa LIOK

16 https://m.edsoo.ru/ff0d3b
XUMUYECKUE YpaBHEHHS 88
Brrunciaenus koinmuecTBa, MacChl bubnunorexa LIOK

17 BEILIECTBA 110 YPAaBHCHUSIM https://m.edsoo.ru/ff0d57
XUMHUYECKHUX PEaKIuii 08
Knaccudukanust XuMuaeckux bubmuorexa [IOK

18 peakuuii (COeIMHEeHUS, Pa3TIOKEHUS, https://m.edsoo.ru/ff0d3f
3aMelleHus, ooMeHa) 34
M. B. JIoMOHOCOB — y4€HBII- bubnuoreka [IOK

19 sHimkaonenuct. O0o0IeHue u https://m.edsoo.ru/ff0d40
CUCTeMAaTH3alHsl 3HAaHHHA c4
KonTponbnas paborta Nel mo teme bubmmorexa LIOK

20 https://m.edsoo.ru/ff0d42
«BeecTBa U XUMHYECKUE PEAKIIHID) 90
Bo3ayx — cmech razos. CocraB bubmuoreka [IOK

21 BO31yxa. Kucnopom — aneMeHt u https://m.edsoo.ru/ff0d44
npoctoe BeuectBo. O30H 8e
duznyueckne 1 XUMUYECKHEe CBOMCTBA bubmmoteka IIOK

22 KUCIIOpO/a (peaKIuu OKUCIICHHUS, https://m.edsoo.ru/ff0d46
ropenue). [lonstue 00 oxcumax 14
CriocoObI MOTy4eHUs KHCIOPO/Ia B bubmmoreka [JOK

23 71a00paTOPUX U IPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d49
[IpuMeHeHKe KUCI0POa 7a
TennoBoit 3¢ ekt XuMuIeckoi BuGmorexa 1IOK

24 DAL, TOTTHE © https://m.edsoo.ru/ff0d47

TCPMOXUMHUYCCKOM YpPABHCHHHU, 3K30-
N DQHAOTCPMHUYCCKUX PCAKIUAX

90



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yroib 1 METaH).

bubnunorexa LIOK

25 3arpsi3HEHHE BO3IyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c
MPEAOTBPALCHUS 4a
[IpakTuueckas padora Ne 3 o reme Bu6muoteka [JOK
26 «[Tony4enue u cobupanue https://m.edsoo.ru/ff0d4a
KHCIIOPOJ1a, N3y4EHUE €TO0 CBOHCTB e2
Bonopoa — snemeHT u npocroe bubnrorexa LIOK
27 https://m.edsoo.ru/ff0d4d
BelecTBo. HaxoxaeHnue B npupojae 40
dusnyecKkue ¥ XUMUYECKHE CBOMCTBA bubnroreia LIOK
28 https://m.edsoo.ru/ff0d4d
Bojopoja. [IpumeHeHue Bogopoia 40
bubnuoreka [{OK
29 [ToHsITHE O KHCIIOTAX U COJIAX https://m.edsoo.ru/ff0d50
d2
Crioco0bI MoTy4eHust BOAOPO/Ia B bubamorexa LOK
30 https://m.edsoo.ru/ff0d4d
naboparopuu
do
[IpakTuueckas pabora Ne 4 o teme bubmmnoreka HOK
31 «[Tomyuenue u coorpaHue BOI0pO/Ia, https://m.edsoo.ru/ff0d4f
M3ydeHHe ero CBOHCTBY 42
MonsipHbiii 00BEM Ta30B. 3aKOH bubmrorexa LIOK
32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brruncnenus o0bEMa, KoJIM4eCcTBa bubnunotexa LIOK
33 BEIIECTBA ra3a Mo ero U3BECTHOMY https://m.edsoo.ru/ff0d55

KOJINYECTBY BELIECTBA MU 00BbEMY

a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

Beruucnenus 006EMOB ra3oB 0o

bubnunorexa LIOK

34 YPaBHCHHIO PEAKIMH Ha OCHOBE https://m.edsoo.ru/ff0d57
3aKOHA 00BEMHEIX OTHOIIECHUI Ira30B 08
du3nyeckrue U XMMHUYECKHE CBOMCTBA bubmorexa LIOK
35 https://m.edsoo.ru/ff0d58
BO/IbI
7a
CocraB ocHoBanwmii. [1o e 00 bubnrorexa LIOK
TaB ocHOBaHMM. [TonsTu
36 https://m.edsoo.ru/ff0d59
WHAKATOpaX
e2
B .
S — BuGmrorera LIOK
37 m B https://m.edsoo.ru/ff0d5b
pacTBOpBl. MaccoBasi J0J1s BEIIeCTBa 40
B PacTBOpE -
IT 6ota Ne 5
pnroronsene pactsopos ¢ Bamorera LIOK
38 p L p vp . https://m.edsoo.ru/ff0d5e
onpeeEHHON MacCOBOM J10Ie ba
PacTBOPEHHOTO BEILIECTBA -
KonTponbsHas padora Ne2 o Teme bubmmorexa LIOK
39 P P - https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopon. Boga» 42
Oxkcuppl: cocTaB, KilaccupuKamus bubmmorexa LIOK
40 AIbE ’ A, https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
de
[Tonmy4yeHue u XMUMHYECKUE CBOMCTBA bu6muoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d66

aM(OTEpHBIX OKCHIOB

4e



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

OcHoBaHwusI: cOCTaB, Kiaccuduxams,

bubnunorexa LIOK

42 https://m.edso0.ru/ff0d67
HOMEHKJIaTypa
ca
[TonmydyeHue 1 XMMHYECKHUE CBOMCTBA bubmmorexa LIOK
43 e . https://m.edso0.ru/ff0d67
OCHOBaHUM
ca
KUCIOTEL CocTa accnduixa bu6nmoreka [IOK
WCJIOTBI: COCTaB, KJIACCU(DUKAIIHSI
44 ’ HH, https://m.edsoo.ru/ffOdfee
HOMEHKJIAaTypa 5
[TomyueHnue U XUMHUYECKUE CBOWCTBA bubmmorexa LIOK
45 i https://m.edsoo.ru/ffOdfee
KHUCIIOT
2
Conu (cpenHue): HOMEHKIIATYpA, bubnnoreka [JOK
46 CIOCOOBI MOTYYICHUS, XUMHUCCKHE https://m.edsoo.ru/00ad94
CBOMCTBA 74
IT 6ota Ne 6. P
CTEpINGHTA B 30701 10 T buorera LIOK
47 p s https://m.edsoo.ru/00ad9b
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX 2c
COCIMHEHUN» -
I'eneTnyeckas CBsI3b MEXKIY bubnmnoreka HOK
48 KJIacCaMu HEOPTaHMUYECKUX https://m.edsoo.ru/00ad9a
COEIMHEHUN 50
O0o00mIeHNe U CHCTEMAaTH3a bubmrorexa LIOK
HUE ¥ CHCTEMaTH3aIUs
49 Hf B https://m.edsoo.ru/00ad9c
3HAHUHT
b2
KonTtponbhast padora Ne3 o reme bubmuortexa [IOK
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9e

coenuHeHun"

la



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

[TepBbIe MOMBITKY KIIACCHPUKAITUU

bubnunorexa LIOK

51 XUMHYECKHX 3JIeMeHTOB. [ToHsTHE O https://m.edsoo.ru/00ad9f
TPYIIax CXOTHBIX AJIEMEHTOB fa
Ilepuoguyueckuii 3aK0H U
Hegnoinqecxaﬁ cucTeMa bubmmorexa LIOK
52 https://m.edsoo.ru/00ada5
XUMHUYECKUX 3jiemeHToB J[. 1. 2
Mengeneena -
bubnunoreka LIOK
53 [epuompl, rpymIbl, HOATPYIIIEL https://m.edsoo.ru/00ada5
2C
Ctpoenue atomoB. CocTaB aTOMHBIX bubmmorexa LIOK
54 https://m.edsoo.ru/00ada3
anep. N3oTonsl
42
CTpoeHue AIIeKTPOHHBIX 000I0YEK bubnnoreka [JOK
55 aTOMOB 2yieMeHTOB [lepuoaudeckoit https://m.edsoo.ru/00ada6
cucremsl /. 1. MeHaeneeBa bc
XapakTepucTuKa XUMHYECKOTO BuGmorexa LIOK
56 JTIEMEHTA HO erf) HOTOICHIO B https://m.edsoo.ru/00ada8
Ilepuonnueckoii cucreme /1. U. o4
MenpeneeBa -
3nauenue [lepuoandeckoro 3akoHa B6morexa LIOK
57 AL PISBIITHI HayiHt H HpvaKmKH' A https://m.edsoo.ru/00ada9
N. MenaeneeB — y4y€Hbli, I1e1aror 1 6e
rpaXTaHUH -
O00011eHNe U CUCTEMATU3ALIS but6mmorekxa [IOK
58 3HaHui / Beepoccuniickas https://m.edsoo.ru/00adb3

poBepoyHas paborta

3c



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

KonTtponsnast padora Ne4 o reme
«Ctpoenue atoma. XuMHYECKast

bubnunoreka LIOK

59 . https://m.edsoo.ru/00adb4
cBs13b» / Beepoccuiickas 36
IpOBepoYHas paboTa -
DIIEKTPOOTPULIATEIIHLHOCTh AaTOMOB bubmorexa HOK
60 POOTPHI https://m.edsoo.ru/00adaa
XUMHUUYECKHUX 3JIEMEHTOB
b8
bubnunoreka LIOK
61 HMoHHasg xuMudeckas CBI3b https://m.edsoo.ru/00adac
34
KoBanenTHas nonspHas XuMU4YecKas bubmmorexa [IOK
62 p https://m.edsoo.ru/00adaa
CBSI3b
b8
KoBaneHnTHas HemnospHas bubmmorexa [IOK
63 p https://m.edsoo.ru/00adaa
XUMHUYECKAs CBI3b
b8
bubmmoteka IIOK
64 CrerneHp OKUCICHUS https://m.edsoo.ru/00adae
28
OKUCINTEIFHO-BOCCTAHOBUTEIHHEIE bubmmorexa OK
65 https://m.edsoo.ru/00adb0
peakuu
76
bubnunorexa LIOK
66 OKHCIUTENN U BOCCTAHOBUTEIH https://m.edsoo.ru/00adbh0
76
O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
67 3HaHui o reme «CTpoeHue aToma. https://m.edsoo.ru/00ad9c

XHUMHUYECKasl CBSA3b»

b2



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

68

O00011IeHNE U CUCTEMATHU3ALHS
3HAHUHI

bubnunorexa LIOK
https://m.edsoo.ru/ff0d61
c6

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

JaTa nzydyenus

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka IpakTuu
n/n KoHTpoabH o0pa3oBaTe/ibHbIE
Bcero ecKue
ble padoThI pecypchl
padoThI
Ilepronnueckuii 3aK0H.
Hep oﬂ ecKas cHCTeMa bubnunoreka LIOK
HOJMYECKasi CUCTEM

1 P 1 https://m.edsoo.ru/00adb5
XUMHUYECKUX 35ieMeHToB J[. 1. 9e
Menpeneena B
3aKOHOMEPHOCTU B U3MEHEHUU bubnnorexa [JOK

2 CBOMCTB XUMHUYECKUX DJIEMEHTOB 1 https://m.edsoo.ru/00adb6
HEPBBIX TPEX MEPUOIOB b6
. b bubnmorexa LIOK

accu(UKaIs 1 HOMEHKJIaTypa

3 o P 1 https://m.edsoo.ru/00adb7
HEOPTraHWYECKUX BEILECTB o
B . bubnmorexa LIOK

Wbl XUMHYECKOU CBSI3U W THIIBI

4 A . 1 https://m.edsoo.ru/00adba
KPUCTAJUTMYECKUX PEHIETOK 6
KonTponsHnas pabora Nel no Teme

5 «IToBTOpenue u yroyoaeHue 1 1
3HAHUN OCHOBHBIX Pa3/esioB Kypca
8 Kkiacca»
Knaccudixa cc but6mmorekxa [IOK

naccuUKAIUT XUMAYCCKHUX

6 . 1 https://m.edsoo.ru/00adbc

peakIuii o pa3IuYHBIM MMPU3HAKAM b0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

[ToHsATHE O CKOPOCTH XUMHUYECKOMN

bubnunorexa LIOK

7 peakuuu. [ToHATHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe
IeTEPOTreHHBIX PEAKIIHSIX 9a
[TonsiTHE O XMUMUYECKOM
paBHOBecuu. DaKTOPHI, BIUSIONINE bubmmoreka [JOK
8 Ha CKOPOCTh XMMHUYECKON peaKIuu https://m.edsoo.ru/00adc2
1 TI0JIO’KEHUE XUMHUYECKOTO 8c
paBHOBECHS
OKHCIUTEIIBHO- bubmorexa LIOK
9 https://m.edsoo.ru/00adca
BOCCTAHOBUTEIIbHBIC PEAKIIUU de
Teopust 37EKTPOTUTHYECKOMN bubnnorexa [JOK
10 nuccorranuu. CHIbHBIC U CITa0ble https://m.edsoo.ru/00adcd
AIEKTPOIUTHI 68
bubnmorexa LIOK
11 HoHHbIe ypaBHEHHS peaKLuii https://m.edsoo.ru/00add4
48
XI/IMI/I‘ICCIiI/Ie CBOWCTBA KUCIIOT U ) BuGmmorexa LIOK
12 OCHOBAaHHH B CBETE npcvez[CTaBneHHH https://m.edso0.ru/00adds
00 JIEKTPOJINTHYECKOM 48
JIUCCOIIMAIINT
XuMHU4YecKnue CBOMCTBA COJICH B but6mmorekxa [IOK
13 CBETE MpeACTaBlIeHU 00 https://m.edsoo.ru/00add8
AIIEKTPOIUTUIECKOM TUCCOIIMAIINT b2
but6mmorekxa [IOK
14 [MousiTHe O TUAPONIH3E Coeit https://m.edsoo.ru/00add9

d4



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

O00011eHUE U CUCTEMATU3 AL

bubnunorexa LIOK

15 . https://m.edsoo.ru/00addd
3HaHUH’ 1
[IpakTuueckas padora Ne 1. Bu6muoteka [JOK

16 «PerieHne 3KCrIiepUMEHTAILHBIX https://m.edsoo.ru/00addb
3a1au» fa
Kontpoinbnas padota No2 o teme BuGmorexa LIOK

17 «OaeKTpOIHTICCKAs https://m.edsoo.ru/00adde
Jqucconyanusg. XuMU4eCKUe 0
pEaKInu B PaCTBOPAX) &
OO01mas xapakTepuCcTHKa raJIOr€HOB. bubnnoreka [JOK

18 XUMHYECKUE CBOMCTBA Ha IIPUMEPE https://m.edsoo.ru/00addf
xJiopa e2
XnopoBogopoa. ComsiHast KUCIIOTa, bu6nmorexa LIOK

19 XUMHYECKHE CBOWCTBA, MOJTyYCHHE, https://m.edsoo.ru/00adel
TIpHMEHeHUe 04
[IpakTuueckas padbora Ne 2 o teme bubnmnoreka HOK

20 «[Tomy4enue CONSTHON KUCIIOTHI, https://m.edsoo.ru/00ade3
U3Yy4YEHHE €€ CBOWCTB) 48
Brruucnenus no ypaBHEHUM bubnmnoreka HOK

21 XMUMHYECKUX PEaKIIUi, eClId OIUH https://m.edsoo.ru/00ade4
U3 PEarcHTOB JIaH B U30BITKE 88
OO0m1as XxapakTepucTUKa JIEMEHTOB Bubmmorexa LIOK

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

4a

AmnnoTponHbie MOIU(UKAIIMY CEPHI. Bubmmorexa LIOK

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

Haxoxnenue cepsl u e€

4a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

COEIMHEHUI B IIPUPOJE.
XUMHUYECKUE CBOMCTBA CEPhI

CepoBoaopo1, CTpOCHHUE,

bubnunoreka LIOK

24 (bu3ryecKre 1 XUMUYECKHE https://m.edsoo.ru/00ade8
CcBOMCTBA 02
Oxcunpl cepol. CepHas KUCIIOTA, bubmuorexa [IOK

25 busnUecKre 1 XUMHUCCKHE https://m.edsoo.ru/00adea
CBOICTBa, IPUMEHEHUE 28
XYUMUYECKUE peaKkilui, JexKallue B
OCHOBE HpOMHH_IJ'IfHHOFO criocoba BuGmorexa LOK

26 CIONYHICHI COPHOM HCIOTRL https://m.edsoo.ru/00adec
XUMHUYECKOe 3arpsi3HeHUe 8a
OKPYKaroILEe cpebl -
COCIMHEHUSIMH CEPBI
Brruncnenue maccoBoul 1oau bubmorexa HOK

27 https://m.edsoo.ru/00adec
BBIXO/Ia MTPOyKTa PEaKiiuu 82
OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, bubmuoteka [IOK

28 pacnpocTpaHeHUe B IPUPO/IE, https://m.edsoo.ru/00adee
buznyecKrue 1 XUMUYECKHE a6
CBOMCTBA
AMMHuak, ero pu3nuecKue u bubnunotexa LIOK

29 XMMHUYECKHE CBOWCTBA, MOTyYeHHE https://m.edsoo.ru/00adf0
U IPUMEHEHUE 04
[TpakTrueckast padota Ne 3 o teme bu6muoreka [JOK

30 «[Tomyuenune amMmmuaKa, H3yudeHHE https://m.edsoo.ru/00adf1

€r0 CBOMCTB»

80



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

A3OTHas KUCIOTa, e€ PpusnuecKue u

bubnunorexa LIOK

31 . https://m.edsoo.ru/00adf3
XUMHYECKHE CBONCTBA 06
Hcnonp3oBaHne HUTPATOB U COJIEH
aMMOHUS B KQ4€CTBE MUHEPAIBHBIX Bu6mmotexa [JOK
32 yaoopeHuii. XuMuuecKoe https://m.edsoo.ru/00adf5
3arpsi3HEHNE OKPY KaIoLIel cpebl 18
COETMHEHUSIMU a30Ta
®dochop. Okcun dhocdopa (V) u bubmmoreka [JOK
33 dochopHas kucinora, GU3HUECKUE U https://m.edsoo.ru/00adf6
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE 8a
Hcnonb3oBanue pocdaros B BuGmorexa LOK
34 Ka4eCTBE I\UAHHepaﬂbHHx https://m.edsoo.ru/00adfc
ynoOpeHuil. 3arpsi3HeHne 20
IpUPOIHOI cpeabl pocharamu —
Yrnepon, pacripoCTpaHEHUE B bubmuoteka [IOK
35 npupone, GuznvecKue u https://m.edsoo.ru/00adfd
XUMHUYECKHE CBOHCTBA 9c
Oxcuapl yriaepoaa, ux pusnueckue
1 XUMHYECKHE CBOMCTBA. bubnmorexa LIOK
36 DKOJIOTrHYEeCKHE TIPOOIIEMBI, https://m.edsoo.ru/00adfe
CBSI3aHHBIE C OKCHJIOM YTJIepoia be
(Iv)
bubnunorexa LIOK
37 YronpHas KUCIOTa U €€ CONU https://m.edsoo.ru/00ae00
6c
[IpaxkTuueckas padora Ne 4 o reme bubamoreta LIOK
38 https://m.edsoo.ru/00ae02

"ITosrydeHne yrieKucioro rasa.

7e



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

KauectBenHnas peakuus Ha
KapOoHaT-HOH"

[lepBoHauanbHBIE TOHATHUS 00 Bu6muoteka [JOK
39 OpPraHUYeCKUX BEIIECTBAaX KaK O https://m.edsoo.ru/00ae05
COCIMHEHUSIX YIIIepoa 4e
bu6numoreka [IOK
40 KpemHuii 1 ero coeinHeHUs https://m.edsoo.ru/00ae08
Oa
[TpakTuueckas paborta Ne 5.
P:meHHe BKCHer;)I/IMeHTaHBHLIX bubmmorexa LIOK
41 . https://m.edsoo.ru/00ae0b
3a/a4 no Teme «BaxHeiimue f
HEMETAJUIBl U UX COCTUHEHUS
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ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAa€MOCTH SIBJICHUH npupoabl, IIOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XMMHYCCKOU HAayKHM KaK obnactu COBPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6IIICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

O HAaYYHBIX MCTOAAaX IMO3HAHHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKHUX MCTOAAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHHUE HCIIOJIB30BaTb MOJACIN  IJIA

O0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 ctepax npodecCHOHATHLHOM AEeSITENbHOCTH, CBI3aHHBIX C XUMHEH
U COBPEMCHHBIMH TCXHOJIOTUAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAyKH, YTO MO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoell Oyaymiedl  mpodeccroHaIbHOM
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUIBLHOTO TMpeAMeTa TPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

2.1

Bnanenue cucreMoil XMMHMYECKMX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

BaXKHEHIINE XUMHUYECKHE TOHATHSI: XHUMHYSCKHUH OJIEMCHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MIPOCTOE U CIOKHOE BELIECTBO, OJTHOPOIHAS U
HEOTHOPOJIHAsI CMECh, OTHOCHUTENIbHBIC aTOMHAs W MOJIEKYISIpHAs
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca, MOJISIPHBIN
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHHUE, COJb (CPEdHssl), XMMHUYECKas
peakusi, peakMd COCTUHEHUS, PEaKIUU pas3lIOKCHUs, PEaKIUH
3aMeIIeHUs, PEaKIui OOMEHa, TETUIOBOM A((EKT peakiuu, SK30- U
SHJIOTEPMHUYECKHE PEAKIIMU, PACTBOP, MAccoBasl OISl XMMHUYECKOTO

3JICMCHTAa B COCIUMHCHHUHM, MacCoBasd 104 HW  IPOLCHTHAasd




2.2

2.3

KOHIIEHTPALIMs BELIECTBA B PACTBOPE, SIPO aTOMA, SJIEKTPOHHBIN CII0M
aToMa, aTOMHas OpOWTallb, PaJUyC aroMa, BaJCHTHOCThb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, TOJISpHAs
MU HCIIOJIKIpHAA KOBAJICHTHAA CBA3b, MOHHAA CBA3b, MCTAJLNIMYCCKAs
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOHCKy.]ISIpHaSI), HWOH, KaTUOH, aHHWOH, JJICKTPOJIUT WU HCOJICKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIHUCCOLMAIMs, pEeakUUd HMOHHOro oOOMeHa,
OKHCIIUTCIIbHO-BOCCTAaHOBUTCIIBHBIC pcakuunu, OKHCJIUTCIIb n
BOCCTAHOBUTENIb, OKHCJIEHHWE U BOCCTAaHOBJICHHE, JJIEKTPOIIU3,
XUMHUYECKOE paBHOBECUE, OOpaTHUMble U HEOOpaTUMbIE PEAKIIMH,
CKOpOCTh XUMHUECKOW peakiuu, katamuzatop, [IJIK, kopposus
METAJUIOB, CILIaBbI

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

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpUsdA,  TEOpUL

BHGKTPOHHTHHGCKOﬁ AUCComranmn

Bnanenne ocHOBaMHM XHMHYECKOM I'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHE TPaBHJIBHO HCIIONB30BaTh M3yYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHUCIIe MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YIII€BOAOPOAOB (YIJisl, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETLCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YeJOBeKa;  yYMEHHUe
MPOTHO3UPOBATh BIIMSHHUE BEMIECTB M XUMHYECKUX IPOIECCOB Ha

OpraHM3M Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CpENY

3.2

3.3

YMEHHME MHTETPUPOBATh XMMHUUYECKUE 3HAHUS CO 3HAHUSAMHU APYTUX
y4eOHBIX MPEIMETOB

HaJIMYUe OMbITa pabOTHI C PA3IUYHBIMA UCTOUHUKAMU UH(QOPMAIIH
0 XMMHUU (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHUBHO OLIEHMBATh WMH(OPMALMIO O BEILIECTBAX, HUX
NpEBpAIICHUSIX U NPAKTUYECKOM NPUMEHEHUH UM YMEHHUE

HUCIIOJb30BaTh €€ AJs PEIICHUA y‘le6HO'H03HaBaTCJ'II>HBIX 3aJa4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSATHUHHOI'O arrmapara 1 CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTS COCTAaBICHHS (POPMYIT HEOPTaHMUYECKUX BEIIECTB,

4 YpaBHEHUH XUMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS eMeHTa B Ileproanueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHKAMH CTPOCHHUS aTOMOB

5 XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOImee Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS M KATBIIHS
IIpencraBienne O  NEPUOJWYECKOM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIBHOCTS ),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucteme (B MajiblX TMepUOJax ¢ TJIaBHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa

7 Ymenne knaccuumpoBarth:

7.1 XUMHUYECKUE 3TIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMUYECKHE PEaKLUU

8 YMeHue onpenessiTh:

8.1 BaJICHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX JJIEMEHTOB, 3apsi]

' MOHa

8.9 BUJ] XUMHUYECKOW CBSI3U M THUIl KPUCTAIUTMUECKOH CTPYKTYpHI B

' COETMHEHUSIX

8.3 XapakTep CPeJIbl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUI )

8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh

9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XMMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOpPOA, Tpadut, ammas,

9.1 KpeMHu#, a3or, ¢docdop, cepa, XJop, HATpUH, Kaiuii, MarHui,
KaJIBITA, aTFOMHHHM, JKEJIE30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOpOB (BoAa,

9.9 aMMUaK, XJOPOBOJOPOJ, CEPOBOJIOPOMA, OKCHABI H THAPOKCHJIBI

metamwioB |-lA rpymnm, amomunns, meau (Il), nuaka, xenesa (Il u

I1), okcunst yrnepona (11 u 1V), kpemuus (1V), azota u pocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
docdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEHICCTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHA, IPUMCHCHUEC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHUS PEaKIuii,
B TOM YHCIIE:
10.1 peaxkiuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKITUi
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
104 MOJITBEPKIAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BBIYUCISTE (IIPOBOJUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 DJIEMEHTA B COSMHEHHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpPaBHEHUSM XHMHYECKUX PEAKIUH W HAXOJHUTh KOJIMYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, IKCIIEPUMEHT, MOJICIIMPOBAHNIE) TIPU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBIICHHH; yMeHuEe C(hOpMyIHpOBaTh MpoOleMy H
MPEIOKUTE MYTH €€ PEIICHUS
199 0e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCyA0H U IabopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu 0e301macHOTO obpareHus c BEII[ECTBAMH,
UCTIONIb3YEMBIMU B MMOBCEAHEBHOW JKU3HU, IPABIIIAMU MTOBEACHUS B
123 HEesIX COepe)eHUs 370POBbS U OKPYKAIOIICH MPUPOTHON CPEJbl;

MOHMMaHKE Bpe/a (OMaCHOCTH) BO3ACUCTBUS HA )KUBBIE OPTaHU3MBbI
OnpeeaEHHBIX BEILECTB, croco6oB YMEHBIIEHUS "

NpeaoTBpalIiCHUA UX BPpCIAHOTO BO3HCﬁCTBHﬂ




13

131

13.2

13.3

Hannaue IMMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

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

WLTIOCTPUPYIOIIUE PU3HAKY MPOTEKAHUS XUMHUECKUX PEaKLnit
u3ydeHHe croco0OB pa3feneHHs cMecen

MOJyYeHHE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; MOJIy4EeHHUE
BOJIOPOJIa M U3YYEHHUE €ro CBOMCTB; MOJIYYEHHUE YTIIEKUCIIOTO Tra3a u

HN3YUCHUC C€TO CBOI>'ICTB; IMOJIYUYCHUC aMMHaKa W H3YUYCHUC CTro

CBOMCTB

13.4

135

MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JoJien
pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
¢denondranenna) as onpenaeNeHsl XapakTepa Cpelbl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMOJCUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMU; TOJYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOTO0 MeTajla JPYTMM M3 pacTBOpa COJH;
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

pElIeHNE SKCIEPUMEHTANIBHBIX 3a/1a4 M0 TeMaM: «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COETMHEHN; «ONEKTPOIUTHYECKAS
aucconuanusy; «BakHelnme HEMETalNIbI M HX COCIHMHEHUS);

«BaxkHelnme MeTamIbl 1 UX COSTUHEHUS

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakLuil HOHHOTO 0OMeHa; KaueCTBEHHbIE PEaKLUu Ha
MPUCYTCTBYIONINE B BOAHBIX PAaCTBOPAaX HOHBI: XJIOPUA-, OPOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THPOKCH/I-NOHBI, KATHOHBI aMMOHHMSI, MarHUsI, KAJIbIHS, ATIOMUHHS,

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

14

YMenue:




MPEJCTaBIATh pPe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

141 JI0Ka3aTeIbCTB, TpaUKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTHU
YCTAQHABIMBaTh  CBA3M  MEXAY  peaJbHO  HAOII0aeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IPOLECCaMM, IPOUCXOIALUIMMHU B

MaKpoO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITIPOBEPAEMbBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

YucTteie BemecTBa 1 cMecu. CrIocoObI pasziesieHus: cMecei

1.2

1.3

ATOMBI H MOJICKYIJIBI. Xumudgeckue 3neMeHThl. CHMBOJIBI XMMHYECKHX
9JICMCHTOB. HpOCTLIC " CJIOKHBIC BCIICCTBA.

Xumnueckas (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX DIIEMEHTOB.

CTeneHb OKHCIICHUS

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNbLHAs aTOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas 701 XUMHAYECKOT0 dJIEMECHTA

B COCIMHCHHNU

1.5

1.6

KomuuecTBo BemectBa. Mok, MossipHas Macca. MoJsipHbIii 00bEM Ta30B.
B3anMocBsA3b KOIM4eCcTBa, MaCChl M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
dusnueckue U XUMHUUYECKHUE sBJIICHHU. XUMHUUECKas peakuys U €€ IMPU3HAKU.
3aKOH COXpAaHEHHS MACChl BEIIECTB. XMMHUUECKHE YPaBHEHUS
[lepnonnueckuit 3axkoH u Ileproanueckas cuctemMa XMMHUYECKHUX DHJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

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

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIILI JICMCHTA

2.2

CTpOCHI/IC aroMmoB. CocTaB aTOMHEIX AACP. M3oTomEl. QHGKTPOHBI. CTpOCHI/Ie
SJICKTPOHHBIX 000/I0YEK aTOMOB MEPBBIX 20 XHMHYECKHX DJIECMCHTOB

[Tepuoanueckoit cucremsl [.1. Menneneena

2.3

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kaius, Kalblus (paguyca aTOMOB, JJIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX M HEMETAaJUIMYECKUX CBOMCTB) M HUX COCIUHEHUUA B
COOTBETCTBHH C TMOJOXKEHHEM »3JeMeHTOB B Ilepuoamdeckoil cucreme u

CTPOCHUCM HUX AaTOMOB

CtpoeHue BelecTBa

3.1

Xumuyeckass cBsa3b. KoBaneHTHas (moyispHass W HEMOJIApHAs) CBS3b.
DNeKTPOOTPULIATETbHOCTh ~ XUMHMUYECKUX  3JeMeHTOB. VOHHas  CBs3b.

MeTtannuueckas CBI3b




3.2

Tunbel kpucTammuueckux pemeérok (aToMHas, HOHHas, MeTajsIn4yecKkas),
3aBUCUMOCTDb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PELIETKUA U BUAA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCIMHCHNA. Mertamisl ¥ UX COCIUHCHUA

Knaccudukanus u HOMEHKJIATypa HEOPTaHHMYECKHX COCAMHCHHIA: OKCHUJIOB
(coneobpa3syromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHsbIe) u
HecoJieoOpa3yroIrue; OCHOBaHWU (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHUCJIOT (KUCIIOpOJICO/epkKAUEe UM OCECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CpEeIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIUIOB:

BOZIOPO/Ia, XJIOpa, KUCIOpPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlud, Marausa U KaJblHA, aJIFOMUHUA, KCIIC34d. BHGKTpOXI/IMI/I‘IeCKI/Iﬁ

PsI HAIPSKEHUN METAJUIOB

OuU3NYECKUE U XMMUYECKHE CBOMCTBA BOAOPOJHBIX COCMHEHUN HEMETAJIIOB:

XJIOPOBOJIOPOJa, CEPOBOAOPOIA, aMMHUAKA

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBA OKCHIOB HemetawioB: cepsl (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tony4enue

OKCHUJ0B HEMETAJIJIOB

4.6

4.7

4.8

4.9

Xumnueckue cBoiictBa okcuaoB: metamwioB IA-IIIA rpynn, muaka, meau(ll) u

xemnesa(ll, 11). [TomyueHre OKCHIOB METAIIJIOB

XUMHYEeCKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX MMIPOKCUIOB (Ha IpUMeEpe
TUAPOKCHJIOB AJIOMUHHUS, Kene3a, LuHKa). llomydyeHne ocHOBaHUN U
aM(}OTEPHBIX THAPOKCUIOB

OO0mue XUMHYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOTHOM,
CEPHUCTOM, CEpHOMU, a30THOM, (HOoCHOPHON, KPeMHUEBOH, YyroabHOH. OcoObIe
XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT.

[Tonyuyenue kucimor

OO6mme XxuMHUIECKHe CBOMCTBA cpenHux colier. [lomyduenue coneit

4.10

[Tonmyyenne, coOupaHue, paclio3HaBaHHE BOJOPOJA, KHUCIOpPOJA, aMMHaKa,

YIJIEKHUCIIOTO Ta3a B JIa0OpaTopuu
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[Tony4yenne amMmmHaka, CEpHOM U a30THOM KHCIOT B MPOMBIIIICHHOCTH. O01ue

CIIOCOOBI IMOJIYYCHH MCTAJIJIOB




412

I'enernueckas cBA3b MCXKIY KilaCCaMU HEOPTraHUYCCKUX COC,Z[I/IHCHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Krnaccudukanus XUMHUECKUX PEaKLUi 10 Pa3IMYHBIM PU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQexTy, 1o

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

5.3

5.4

5.5

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKHUE peaKuu. TepMOXUMUYECKHUE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTEIbHBIC peakiiu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomiecchl  OKHCIEHMS WM BOCCTAaHOBJICHHMS.  OJIGKTPOHHBIM  OanaHc
OKHCJIUTEIIbHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopus 37eKTPOIUTHUECKON Auccoanui. KaTHoHbI, aHUOHBI. DJIEKTPOITUTHI
1 HEINEeKTPoJnThl. CUIIbHBIC U c1a0ble ANEKTPOIUThI. CTENeHb TUCCOIAIuN
Peakiuu nonnoro oomeHa. YciioBusi IPOTEKaHUS PEaKIUi MOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

Xumus u OKpYyKaromiasa cpeaa

6.1

BemectBa u Marepuansl B IIOBCEJHEBHOM JKM3HU 4YeloBeKa. besomacHoe
HCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peaklUui B J1abopaTopuu U OBITY.

HepBa;I IOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpYyKaroledl cpefpl (KUCIOTHBIE — JOXKH,
3arpsi3HEHUE TIOYBBI, BO3/JyXa M BOJOEMOB), CIIOCOOBI €ro MpPeaOTBPAICHHS
[IpenenpHas nomyctumasi kouuneHTpauus BemecTB (IIK). Pomp xumuu B
pelIeHUU HKOJOTHYECKUX TMpolieM. YcuieHHue NapHUKOBOTO dddekra,

Paspymi€cHUC O30HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCIUHEHHN B
OBITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CEeIbCKOM XozsicTBe. [IpumMeneHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOpATIOMHUHHI, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH UX coequHeHuH. [ToHsTHE 0 KOppPO3UU METAIIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3UHU

[IpupoaHblE HMCTOYHUKH YTIEBOJOPOJIOB (Yrojib, MPUPOAHBIN ra3, HE(Tb),

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

6.5

[lepBoHayasgbHBIC MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COCAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAast KHCII0Ta).
[onsiTe 0 OMONOTrMYeCcKN BaXKHBIX BEILIECTBAX: )KUPaX, OEJIKax, YIIIeBoJax — U UX

POJIM B JKU3HU YCIIOBCKA




Pacuértnr:

7.1 o ¢hopMysaM XUMHUYECKUX COSTUHEHUN
1.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 110 XUMHYECKUM ypaBHCHHUSIM










