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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (enepabHOU
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IENAX, OoO0med cTpareruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMUXCS CPEACTBAMHM Y4eOHOro NpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeelieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM IPOorpamMMmbl [0 XUMHH, ONPENEISIET KOJINYECTBEHHbIE
Y KaueCTBEHHbBIC XapaKTEPUCTUKHU COJCPKAHUS, PEKOMEHyEMYIO [TOCIIeI0OBATEIbHOCTh U3yUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUYaIOIINXCS, OMPEAEIIIeT BO3SMOKHOCTH IPEAMETA IS peaTn3auu
TpeOOBaHUI K pe3yabTaraM OCBOEHHsS OCHOBHOM 00Opa30BaTENbHOW MPOrpaMMbl HAa YpPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XMMHUHU Ha
YpOBHE IIeNieil U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB yueOHO-II03HABATEIbHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOIIOLUHU BEIIECTB B IPUPOJIE, O TMYTAX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEUYECTBA — CBHIPHEBOIA,
HHEPreTHUECKOH, MUILEBOM U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peann3aliii BO3MOKHOCTEH Il CaMOPa3BUTUS U (YOPMUPOBAHUSI KYIbTYPHI
JUYHOCTH, €€ 001Iel U (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
poeCCUOHAIBHON JeATETHHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3TJIS11a HA €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B JOPMUPOBAHUU
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBlieHUss B OOYUYEHWU XUMHUHU 00ECTEeUMBAIOTCS CHEIU(PUKON colepsKaHus
yueOHOro MpeMeTa, KOTOPBIH SIBIISIETCS eAarorndeck aJanTHPOBaHHBIM OTpaKeHHEeM 0a30BoM
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH Ha OCBOEHUE
00yJaOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX TTOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK eé m3ydeHuro. CopepixaHHE CKJIAAbIBAETCSI U3 CUCTEMBI MOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKoW peakuuu. OO 3TH CHCTEMBI



CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTHS 3HAHWN Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'0O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona [[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMUHU;

— Y4YEHHS O CTPOCHUH aTOMa U XUMUYECKOHN CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIBHO OT OJJHOTO YPOBHS K IPYTrOMY, BBITIOJHSS
GbyHKIIMY OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAaKTUYECKOTO
MPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBocHHE TPOrpaMMBI 0 XHMHHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XUMHUYECKON COCTaBISONIEH HaydyHOW KapTUHBI MHpa B JIOTUKE €€ CHUCTEeMHOW MPHUPOJIBI,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM IO3HaHUs B Hayke. M3ydueHne xumun
MIPOUCXOIUT C TIPUBIICYCHUEM 3HAHHI U3 PAHEE U3YUCHHBIX YICOHBIX MpeaAMeToB: «OKpyKaIOIUit
Mup», «bronorus. 5—7 knaccel» u «Du3uka. 7 KiIacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHUH — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0O0OIIEHWH MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PAa3BUTUU TIO3HABATENIBHBIX YMEHUW W HMX TPUMEHEHUH B Y4eOHO-
MO3HABATEJILHOW U Y4eOHO-UCCIEI0BATEIbCKON ACATENHPHOCTH, OCBOEHUHU MPaBUI 0€3011acCHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHMsI Ba)XHOE 3HAUYCHUE
NPUOOPENTH TaKKe LIEH, KaK:

— (popMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYEHHS] HA CHCTEMAaTHYECKOE TMPUOOIIEHHE OO0y4Yaromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABAaTEIbHOW  JEATEIBHOCTH, HAy4YHBIM  METOJaM  ITO3HAHUS,
(GhOpMUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— ofecrieueHre YCJIOBH, CIHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIUMUCS OIbITa
Pa3HOOOpa3HOM JEeATETHLHOCTH, MO3HAHWS W CaMOTIO3HAHMSI, KIIFOUEBBIX HABBIKOB (KITFOUYEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3TMYHBIX BUOB JICATEILHOCTH;

— ¢gopmupoBanue o6mIel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHCIie YMEHHUH OOBSICHATH U OIICHUBATH SBJICHUS OKPYKAIOIIETO MUPA, UCIOIb3YysI 3HAHUS U OIIBIT,
MOJTYYCHHBIC TPU W3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH PEHICHUU TPoOJIeM B MOBCETHEBHON
KU3HH U TPYJIOBOH JCSITEIHHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHHWHA I BBIPAOOTKM 3KOJOTHUYECKH IeIeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00YUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO I CAMOBOCITUTAHUIO
HA OCHOBE YCBOGHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIETO 00yUeHHS.



OO01ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XMMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B § kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B cCUCTeMEe HayK. Temna u
BeniecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
NO3HaHUsS B XUMHH. YucThle BemiecTBa U cMecH. CriocoObl pa3ienieHust CMECEH.

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

Xumnueckas popmyina. BaneHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BewlecTB. OTHocuTenbHass aroMHas Macca. OTHOCHTENbHAs MOJIEKYJSIpHAs Macca.
MaccoBas 105151 XMMHUYECKOTO 2JIEMEHTa B COSIMHEHUU.

KonuuecTBo BemectBa. Moib. MonspHas Macca. B3anMocBsi3b KOJIM4ecTBa, MacChl ¥ Yrciia
CTPYKTYPHBIX €IHHHII BemecTBa. Pacu€Tel o hopmynamMm XUMHUYIECKUX COCITUHEHUH.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XUMHUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOM MOCyI0#, mpaBwiaMu paboThl B jJaboparopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HU3YYCHHE W ONHUCaHUE (PU3NYECKUX CBOMNCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKux (IJIaBIeHNUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJCHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOM) SIBJICHUH, HAOII0IeHIE U
OTHCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaklnil (pa3inokKeHne caxapa, B3auMoJIeHCTBUE
CepHON KHUCIIOTHI ¢ XJOpHJIOM Oapus, pasznokeHue rujapokcuaa menu (ll) mpu HarpeBanuw,
B3aUMOJICHCTBUE Kese3a ¢ pacTtBopoM conu Meau (1), m3ydenue crnocoOoB pasieneHus cMecei:
C TIOMOIIBI0 MarHuTa, QWIHTPOBAaHMWE, BHIIAPUBAHUE, IUCTWUIAIMS, XpomaTtorpadusi,
MPOBEJICHNE OYUCTKU TMOBAPEHHOW COJM, HAOMIOJCHHE M ONMCAaHUE PE3ylIbTaTOB MPOBEICHUS
ONbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJENIEeH MOJIEKYI
(IIapoCTepKHEBBIX).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopong — aieMeHT M IpOCTOE BELIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUECKHUE CBOWCTBA (peakiuu TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MoJlydeHUs KUCIOpojJa B Jaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUS
KHCIIOpO/a.

TemoBoit >(hPeKT XUMHUYECKONW pEeaKIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTEpPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B mpupojie, puzndeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOORI MoTydeHus. KuciaoTer u comnu.

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

®dusznueckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HackimeHuele u
HEHACBIIICHHbIE PacTBOpbl. PacTBOpUMOCTh BellecTB B BojJe. MaccoBasi J0Jsi BEUIECTBA B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojne. 3arpsa3HeHUE MPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHennid. Okcunbl. Knmaccuduxamusi OKCHIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHUYECKHE
cBorcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Comu. Homenknarypa coneii. ®dusznueckue u XxuMudeckue cpoiictBa coieil. [lonmyuenue
COJICH.

['eneTnueckasi CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUuE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3y4YEHUE CBOICTB KUCIOPOJa, HAOMIOJEHHE B3aUMOJACHCTBHS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE WX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, pacliO3HaBaHHE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeicTBue Bogopogaa ¢ okcugom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IUYHONW pPAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe PpPAacCTBOPEHHOTO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOIIO/IEHUE W3MEHEHUS OKPAaCKM WHAMKATOPOB B pAcTBOpax KHCIOT M UIeNouYed, M3ydeHue
B3auMojiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHH, BBITECHEHUE OJTHOTO METaJUIa APYTrUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KJIaCCH(PHUKAIIUN XUMUYECKUX dJIeMeHTOB. [[oHSATHE O TpyIax CXOAHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIEIOYHO3EMETHHBIC METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepmoanyeckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anuHHomnepuonHas ¢opmbl [lepronudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0onoyek aroMoB mepBeIX 20 XuMU4eckux sneMeHToB Ilepuoamueckoir cucremsl J[. U.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MmojoxeHuo B llepuoanmyeckoi
cucteme /1. V1. Menaeneena.

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



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

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIHOCTh XMMUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiny. [Ipolecchl OKkucieHus
Y BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METaUIOB U HEMETaJUIOB, B3aUMOJICHCTBUE THUAPOKCUIA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMM (TOpeHre, PeaKuy Pa3ioKeHHs], COSTUHEHU).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeIMeTHbIX CBS3€H MpPU U3YYEHUHU XMMUHU B 8 KJIACCE OCYILECTBIISIETCS
yepes UCIOBb30BaHNe KaK OOIIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISIFOIIIMXCS
CHUCTEMHBIMU ISl OTACBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIU3,
CUHTE3, Klaccu(pUKauus, NEePUOIUYHOCTh, HAOIIOJCHHUE, SKCIEPUMEHT, MOJAEIUPOBaHNE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
pPaauoOaKTUBHOCTb, MOJIEKYJa, ASJICKTPUYECKUU 3apsij, BEIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMH4YeCKas peakuus

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJAOB, KalMs, KalbLMS U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoi cucteMe U CTpOEHHEM UX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAUNIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3HU.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKHUX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukaius XMMIUYECKHX PEeakuil M0 pa3MUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY (D (PEKTy, 0 M3MEHEHUIO CTENEHE OKUCIIeHNUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHUIO KaTaium3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKIE YPaBHEHHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYecKoi peakiuu. [loHaTtne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOIreHHBIX M TETepOTreHHbIX peakuusx. [lonsrue o
karanuse. [lonaTne 0 XuMuIeckoM paBHOBEeCHH. PAKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMUYECKON
pEeakLMM U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DSJCKTPOHHBIA OallaHC OKUCIUTEILHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiIeHUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEAIEKTPOIUThI. KaTHOHBI,
AHUOHBI. MexaHU3M JIMCCOLMALINY BEIIECTB C PA3JIMYHBIMU BUIAMU XUMUUYECKOM cBA3HU. CTENEeHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oomeHa. YciaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEeHa, MOJIHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
NpeACTaBICHUN 00 3JICKTPOTUTHUYECKON auccoluanuu. KadecTBEHHBIE peakuud Ha HOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEIISAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKHX BELIECTB —
METAIJIOB W HeMeTauioB (rpagura u anmasa), CIOXKHBIX BEIIECTB (XJOpUAa HATPHS),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(bakToOpoB, UCCIIEJOBAHUE SJEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIEcca JAUCCOIUAINH
KHCTIOT, I1IeJ0Yei U cojieil (BO3MOKHO HCIIOIb30BAHHUE BUICO MAaTEPUATIOB), IPOBE/ICHUE OIBITOB,
WITIOCTPUPYIOIINX MPHU3HAKH MPOTEKaHMs PEaKIWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakluidl (TOpeHHEe, PEaKluu Pas3I0oKEeHHs, COCAUHEHUs), paclio3HABaHUE
HEOPraHWYECKMX BEIIECTB C IOMOLIBI0 KAauyeCTBEHHBIX pPEaKUWd Ha MOHbI, pELIECHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO0mass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIC
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMEeTaJlulaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XI0pu bl
Y X HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZIOpOA, CTpoeHue, (U3NYecKHMe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(obmmire Kak MmpeacTaBUTeNsl Kjlacca KUCJIOT U crierupuyeckue). XuMHYECKHe PeaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO ClI0c00a NOIy4YeHUsl CEpHOI KUCIOTHI. [[puMeHenne cepHoi KUCTOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COEIMHEHUH B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOUIEH Cpelbl COCIUHEHUSAMH CEPBI
(KUCJIOTHBIE AOXKIU, 3arpSI3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBPAaILlEHUSI.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B NpUpoje, (HU3UUECKUue Hu
XuMHueckue cpoiictBa. Kpyrosopot azora B nmpupojie. AMMHUaK, ero Gu3ndeckue u XMMHYECKue
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KHCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaJIbHBIX
ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAIMN
doctopa, pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kuciora,



bu3nvecKkue W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmonws3oBanue ¢ocdaToB B KauecTBe
MUHEPAJIbHBIX Y100pCHHIA.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHH OKUCIEHUs. YTIEepoJ, aJLIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriiepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHHe M mnpumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBIL. Mcronp30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHHUSAX YIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHast KuciaoTa). [IpupoHble HCTOUHUKU
YIII€BOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [oHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OeKax,
yIJIEBOAAX — M HMX POJM B JKU3HU YeJOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuaeHnss kpemMHusi B mpupojne. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENbHbIE MaTepHalbl: KepaMHuKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30MacHOr0 UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OMBITHI,
oTpaxaromue (pU3NYECKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHWE C 00pasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COeIMHEHMAMU (BO3MOXHO MCIIOJIb30BaHHE
BUJEOMaTepHuaoB), HaOdIofeHHe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBIC€HHON CEpHOM
KHUCJIOTHI, TIPOBEJCHUE KaueCTBEHHOM peakluuu Ha cynb(aT-uoH W HaOJoJIeHue MpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAECOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIoOpeHHUH,
MoJlyueHue, coOMpaHue, paclo3HaBaHHWE W U3yYEeHHE CBOMCTB aMMHakKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIM Ha MOH aMMOHUS B (hocdaT-uoH ¥ U3ydeHHUE MPU3HAKOB UX MPOTCKAHHUS,
B3aMMO/ICIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MeJbI0 (BO3MOXHO HCIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHUE MOJETCeH KpUCTAUIMYECKUX peHIETOK aimasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C TPOIIECCOM aJICOPOIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHUBOrasa, MojdydeHue, coorpanue, paclio3HaBaHue U N3Y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3ydyeHHEe NPU3HAKOB HMX IPOTEKaHUs, O3HAKOMJICHHE C NPOAYKIMEH CHIMKATHON
IPOMBIIIJICHHOCTH, PEIlIEHHE YKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «BakHeine HemeTamsl 1 UxX
COEZIMHEHUS.

MeTanjibl M MX COeIMHEHUSs

O011ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX TIOJI0KECHHUS
B [lepnonnueckoii cucreme xumuueckux siaeMeHToB Jl. M. MenneneeBa u CTpoeHUsS aTOMOB.



Crpoenue MeramioB. Meramuyeckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBA
metauioB. O0Imue crocoObl MoxydeHus: MetaioB. [loHATHE 0 KOPPO3UM METaNIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHUNA, OpOH3a) M UX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil CUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXeHUE B mpupoje. Puznueckue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBbHBIE METAIUIBI MATHUN U KaJIbLUI: 110J105KeHKE B [lepruoanueckoi cucreme
xuMmudeckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B MPHUPOJE.
®u3nyeckue U XMMHYECKUE CBOMCTBA MarHusl M Kajiblivsl. BakHeillne cCOeIuHEHHUs KalbIus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxxenue B llepumonnueckoil cucreme Xumudeckux snneMmeHToB [l U.
MenzeneeBa, CTpoOeHHE aTomMa, HaxoKJIeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kenezo: mnonoxenue B Ilepumonuueckoid cucreme Xumuueckux osneMmeHtoB J[. U.
MenzeneeBa, CTpoeHHE aTomMa, HaxoKJIeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE C 00pa3liaMy METaJJIOB U CIUIABOB, MX (PU3NUECKUMH CBOMCTBAMU, U3YUEHHE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUS OKCHJA Kajbl[Usl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE CBOWCTB JKECTKOW BOJBI, TpOIlecca TOPEHHs Kele3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HabarOIEHME U OMKMCAHKME TPOIIECCOB OKPAIIMBAHKS [IAMEHH HOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmoib30BaHUE
BEIIECTB M XWMHYECKHX peakiuii B ObiTy. [lepBas moMomp NpW XUMHUYECKHX OXOTax |
OTpAaBJICHHSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKaIoIIeH cpeabl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHU XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepes UCIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mure ecTecTBeHHO-HAYYHbIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOACHHE, SKCICPUMEHT, MOJCINPOBAHUE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOIOT S, MaTepHAaIbI.



®dusmka: MaTepus, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaTMOaKTUBHOCTh, MOJIEKYJa, DIEKTPUYECKHH 3apsi, MNPOBOJHHUKH, IOJIYIPOBOIHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHMOCTH, KPUCTAJUINYECKAs! PEIIETKA, CIUIAaBbl, (PU3NYECKUE BETMYNHBI, CIMHULIBI
U3MEpEeHHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorusi: ¢ortocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MHUHEpaJbHBIE YIOOpEHHS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

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



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNabTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0OmIero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMA U  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE MpPAaBUIAMHU U HOpPMaMM IHOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIBHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIe/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLuel 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTAaBICHUA O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIHX BHUAAX JESTEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOM J1€ATENbHOCTH NP BHIIOJHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATelNbHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE NIOBEJICHHE U ITOCTYIKH CBOMX TOBAPUIIEH C O3UIIMKA HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUNA MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BeUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABISIOIINE OCHOBY IS
MOHWMAaHHS CYITHOCTH HAYYHOW KapTUHBI MHUPA, PECTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
PasBUTHSI IPUPOIBI, B3aMMOCBS35X YelloBeKa C MPUPOJHON Cpeaoi, O POJIM XUMHUU B IMO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAlpaBJICHHBIE Ha IOJyYeHHE HOBBIX 3HAHWUU IO XUMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEpaTypo, AOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEITHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeI0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUs KYJIbTYPHI 310POBbS:

OCO3HaHME LIECHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOLLIEHUS K CBOEMY 3/10pPOBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME TOCIEACTBUNA M HENPUSATHE BPEAHBIX MPUBBIUCK
(ynorpeOyieHUsI aJKOTroJsi, HApPKOTHKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€3011aCHOCTH ITPHU OOPALIEHUN C XUMHUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM KHU3HM;



5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(ECcCHii  Tpyaa pa3IudHOro pojia, yBaXEHHUE K
TPYLy U pe3yjbpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BBIOOP WHAUBUAYAIBHONH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XMMHUHU, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MNpopecCHOHATBbHONW MAEATEeNbHOCTH W Pa3BUTHUSA
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHATLHON Cpejie;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 1e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY M IICUXMUYECKOMY 370POBbIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpaBUi OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)K€ B CUTYyAlLUAX, YIPOKAOIIKX 30POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH NMPUMEHSATH 3HAHUS, MOJTydaeMble IPU U3YUEHUHN XUMUH, U1 PELICHU 3a/1a4,
CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLIMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, cucTema,
MPOLIECC, KCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHUCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETYJIATHUBHBIE), KOTOpbIE OOECIeYrBaOT (OPMHUPOBAHHME TOTOBHOCTU K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUS MCIOJB30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS IIPU OCBOCHUU 3HAHUM:
PacKpbIBATh CMBICII XUMHUECKUX MOHATHH (BBIAENATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABINBATh
B3aMMOCBSA3b C JAPYTUMHU TOHSATHSMH), KCIIOJIb30BATh TMOHATHS IJi1 OOBSACHEHHUS OTAEIbHBIX
(GaKTOB U SABJICHUI, BBIOUPATh OCHOBAHHS U KPUTEPHH IS KITacCU(DUKAIIMA X MMHUYECKHUX BEIECTB
U XUMHMYECKHX PpEaKIMi, YCTaHaBIMBATh MPUYUHHO-CIEJICTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyX AeHHs (MHIYKTUBHbBIE, NEAYKTUBHbIE, 10 aHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

yMEHHUE NMPHUMEHATh B MpOLECCe MO3HAHUS MOHATHS (IPEeIMETHbIE U METalpeIMEeTHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, HpeoOpa3oBbIBATH MIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XxumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOHM peakuuu — TMpU pelIeHud YydeOHo-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yUAEMBIX MPOLECCAX U SABICHUSIX.

ba3oBrble uccienoBaTe/bCKUe NeHCTBHA!



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHM3AMH M MPOBEACHHUIO YYCHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 XOJI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
MCCJICIOBAHMSI, COCTABIISATH OTUET O MIPOJICIIAHHON paboTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIHIO PA3IUNYHBIX BUIO0B
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHUYECKOTO COJIepKaHusl, CIIPaBOYHBIE TocoOust, pecypchl UHTepHEeTa), KpUTUUECKH OIEHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSThH Pa3IN4HbIe METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMaIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIMMBIX JIJISl BBIMIOJTHCHUS YI€OHBIX M MIO3HABATEIBHBIX 3314
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHWE OIbITa B 00JACTH WCIONB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBbHYIO (OpMY MpencTaBICHUS
uH(pOpMaAIMM ¥ WLTIOCTPUPOBATH pEHIAEMbIC 3aJa4d HECIOXXKHBIMU CXEMaMH, JHarpaMMaMu,
npyrumu Gpopmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEOHON W HCCIeI0BaTENbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETLCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXaroUe MpUpOJHON CPEbL.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora © (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxxmaemMoii Tembl, (OPMYITHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIIATH MOJyUYEHHBIC PE3YJIbTAThI IO3HABATEIIHLHON JCSITEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAIMI0 Pe3yAbTaTOB BBIMOIHEHUS XHMHUYECKOTO
DKCIIEpUMEHTa (J1adopaTOpPHOrO OMbITa, JAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

yYMEHHsI yueOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOI IMO3HABaTEIbHON U
HCCIIEIOBATENILCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
00X MHTEPECOB U COTJIACOBaHMS TMO3UIUHN (0OCYXIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBBHIE
MITYPMBI», KOOPJIWHAIIUS COBMECTHBIX JEHCTBUM, OMpeIeieHne KPUTEPHUEB MO OIICHKE KauyecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPEENSITh U ACSITeIbHOCTH, IaHUPOBATh, OCYIECTBIISTH,
KOHTPOJIUPOBATh M TP HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOKO JIESITEIBHOCTH, BBHIOMPATH
HanOosiee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBIN aTOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4€TOM TIONy4eHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OILICHUBATh COOTBETCTBHUE MOJTYYEHHOI'O pe3ysIbTaTa 3asBJICHHOM LI€JIH, YMEHHE MCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraeéMble B YCIOBUU 3aJIlaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX peE3yAbTATOB IO OCBOCHHIO OO0S3aTENBLHOTO COACPKAHUS,
YCTAaHOBJICHHOTO JIaHHOW (elepaibHONW paboyell MIporpaMMoid, BBIJCISIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JEHCTBUM, crnenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbl JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUA, C€ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IIUYHBIX YYEOHBIX U HOBBIX CHUTYalLIUsX.

K xonmy oOyueHust B 8 kiiacce mpeMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUECKUN
AJIEMEHT, NPOCTOE BEIIECTBO, CIIOXHOE BELIECTBO, CMeECh (OAHOpPOJAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JA0J1s1 XMMUYECKOTO 3JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTAa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHIATEIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKiysl, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aroMHas opOuTagb, paguyC aroMa, XMMHUYecKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX IMOHATUM U NPUMEHSATh 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILICHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsI COCTaBi€HHS (OpMyn BelIecTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTpeNieNiATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPUHAAJIEKHOCTh BELIECTB K
OTNpeNieNIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE TMEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMMHUYECKUX 3JIEMEHTOB OT MX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONHKCBHIBaTh M XapakTepusoBaTh TabauuHyro ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «IJaBHas mnoArpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMe MEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUYECKHUX
anemeHToB J[. . MeHnneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHKAMU CTPOEHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja sapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeneseHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy UM COCTaBY Y4YacTBYIOIIMX B PEAKIUH BEILIECTB, MO TEIJIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB, NOATBEpP)KJAas ONUCAaHWE IpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kauye€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKAHHsI XUMUYECKHUX IIPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHNUs, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XMMUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAILUIO, BBISBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI M3YYEHUs CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIUU,
€CTECTBCHHO-HAYYHBIC METOIbI IO3HAHMSI — HAOIIOICHHE, U3MEPEHHE, MOJICIINPOBAHUE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCyI0M U 1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYUYECHUIO U
coOMpaHHWi0 Ta3000pa3HBIX BEMmECTB (BOAOPOJAa M KHCIOPOJIA), MPHUTOTOBICHHIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILIEJIOUEH U
KHUCTIOT C TIOMOIIbIO MHIUKATOPOB (JIakMycC, peHondTaenH, METUIIOPAHK U JpyTue).

K konny oOyueHus B 9 kiacce IpeIMETHbIE pe3ylbTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKHMX MOHSTHI: XUMHUYECKUM SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi peaklus, XUMUYEcKas
CBI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, ANEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCJICHME M BOCCTaHOBJECHHE, AIJIOTPONUs, aMPOTEpHOCTh, XHMHYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIMycTUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHATUH W NPUMEHATH 3TU
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISi COCTaBIeHHMS (OpMYa BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpeeNaTh BaJeHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAMIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOpPAaX HEOPraHWYECKUX COCTUHEHWH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rjaBHas noxarpynna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHTbH 0003HAUYEHUS, KOTOPbIE UMEIOTCS B IEPHOAMUECKON TaOIHUIIE, C YUCIIOBBIMU
XapaKTEpUCTUKAMU CTPOEHHSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsl sAapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0uie 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUH B
Ipejienax MaJbIX IEPUOJOB U INIABHBIX MOAIPYHI € YUETOM CTPOEHUS UX aTOMOB;



KJIaccu(puIUpPOBaTh XMMUYECKHE IEMEHTHI, HEOPraHUYECKHE BELIECTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXKAAsl ONMCAHNE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, 1eJIoueil u conel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,
HOJATBEPXKJAIONIMX  CYLIECTBOBAaHHME TI'E€HETHYECKOHW CBA3M MEXIY BeEleCTBaMHU
pas3INYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKLui;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHMSI, BO3MOXHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (opMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOIUTH PACUYETHI 10 YPABHEHUIO XUMHUUECKON pEeaKly;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0OpyOBaHUEM, a TaK)Ke IpaBHUja OOpalleHUs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIMOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB 10 MOJYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIIJIEKUCIIOTO rasa);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBIN COCTaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, Ccyiab(dar-, TUJIPOKCHJ-UOHBI, KATUOHBI AMMOHMS M HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BELECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METObI I03HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHasi 0071aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemtecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Wroro mo paszneny 20
Pa3nea 2. Bakneiimme npeacTraBuTe I HEOPraHMYECKHUX BELECTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bognopoga. Ilonstue o bubmuoteka [IOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK
' OCHOBAHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COEANHEHUI https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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

bubnunorexa LIOK

31 XHUMHYECKUX dj1eMeHToB /I, U. ! https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakKTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aeMeHTOB VIA- el Cepa u eé 6 bubmmorexa [JOK
' TPYITBL. £-6p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 bubmorexa [TOK
' . PYHIEL pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o pazneny 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

. bub6nmoreka [IOK
3.1 Obmpae croficTBa MeTaNIOB 4 https://m.edso00.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paszpnen 4. Xumus u okpyxaromasi cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edso0.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutposabubie I[IpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
YKW3HU yernoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonsTre o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
CraproBasi fTuarHocTHYecKast bubmuoteka [IOK
4 1 1
padora https://m.edsoo.ru/ff0d26ca
YucTtele BemecTBa 1 cMecH. CriocoObl
pasaenenus cmecen [Ipaktuueckas
5 abora Ne 2 «Pa3znenenue cmeceit (Ha 1 bubnnorexa [JOK
P - N https://m.edsoo.ru/ff0d28c8
MIpUMEpE OYUCTKH ITOBAPEHHOM
COJIN)»
bubnunorexa LIOK
6 A 1
TOMBIH MOIICKYIIEI https://m.edsoo.ru/ff0d2a6¢
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 bubmuoreka [{OK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 bubnnorexa [IOK

https://m.edsoo.ru/ff0d2a6¢c



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

bubnunorexa LIOK

9 A -
TOMHO"MOTICKyJIApHO® yHetue https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyia. BamreHTHOCT bubmmorexa [JOK
pMyza. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OTHOcUTENIbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTIO bubnuoreka [IOK
3JIEMEHTA B COCUHECHUHN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 dusnyeckue U XUMUYCCKHE SBIICHUS. bubnunoreka LIOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUSA IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubmuoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSIM bubmorexa LOK
- P N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanms xumuaecknx
18 €aKIuii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peard A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne U bubmmorexa [JOK
H AT, qu https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE peaknumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Boznyx — cmecsk razos. Cocras

21 Bo3ayxa. Kuciaopoa — smemMeHT u bubmorexa HOK
yxa. poA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XMUMHUUECKIE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
p P ’ https://m.edso0.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHus1 KHCIIOpoia B
23 71a00paTOPHUH U IIPOMBIIIIECHHOCTH bubmotexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CIIOCOOBI Zro bubmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmmorexa [TOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 dOu3nuecKkue U XUMUYECCKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOslI MosTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOupanue BogOpoIa bubmorexa HOK
yi N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTra
33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmmorexa [JOK
» n Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA MM 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[MU HA OCHOBE bubmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 00 bubmuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponbHas padora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCU(UKAIUs, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) o )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
IIpakTryeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnyeckas CBA3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa LIOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUU https://m.edso0.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCH(PUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHaTHE 0 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 Ileproauueckast cucrema Bbu6mumotexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Meunneneena
53 [Tepuoapl, TpyMIIbL, IO, TIBI bubmorexa HOK
PHOAEL, TPYTHIEL, NOMPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000J10UeK
. bubmuoreka [{OK
55 aToMoB 3J5ieMeHTOB [leproauyeckoit
https://m.edsoo.ru/00ada6hbc
cucremsl /. . Menneneena
XapakTeprucTuKa XHMHUECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenaeneeB — yuy€HbIH, I1€1aror u https://m.edsoo.ru/00ada96e
rpaxaaHuH
PeseprubIil ypok. O60061eHIE 1
58 CI/ICTEMaTI/BZp WSl 3HAaHUH / bubmorexa [TOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «CTtpoenne aroma. XuMHU4IecKast bubnuotexa [JOK

cBs3b» / Beepoccwuiickas
MpoBepoyHas pabora

https://m.edsoo.ru/00adb486
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DNEeKTPOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
60 1
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
61 Honast ximireckas cosisb 1 https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHasi XuMH4U€eCKas 1 bubnmnoreka HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipas 1 bubnmnoreka HOK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubmuoreka [{OK
o4 (CTeneH okuCIeHiLs 1 https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmmorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnunoreka LIOK
66 OKucnauTeny U BOCCTAaHOBUTEIIH 1 https://m.edsoo.ru/00adb076
PesepubIit ypok. O6006111eHIE 1
67 CUCTEMaTU3alsA 3HAHUH 110 TEME 1 bubmmnoreka HOK
«CtpoeHue aroma. XuMu4ecKas https://m.edsoo.ru/00ad9ch2
CBA3b»
PesepBHblil ypok. O6006111eHNE U bubmmnoreka HOK
68 . 1
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 Bbu6mmoteka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HAaHWI OCHOBHBIX pa3/elioB Kypca
8 kacca»

5 Knaccugukanus XuMuaecknx 1 bu6muoreka [JOK
peaKLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TTOK
P ’ https://m.eds00.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIHUAOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccorranu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
o HHALHIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHbIle ypaBHEHUS peaKUil Bubmiorexa OK
yp peaki https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XHUMHU4YeCKHUe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorera HOK
ped o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 ITonsaTue o THApOIN3E CONEH bubmmorera HOK
b https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTU3aIus bu6moteka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Penrenue 3KcriepuMeHTaIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTponbnas padota Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmnoreka [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE bubmorexa [IOK
pUMEp https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 nggqecxng CBOIICTBA, ITOJYYCHHEC bubmorexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[Tony4yenne CONTHON KUCIOTHI bubmorexa LOK
YHCHITE C0 ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKHUX PEaKLUI, €CIIU OJIUH Bubmiorexa OK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/II/IIICCKI/IC bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢buznyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COCTUHEHUSIMH CEPBI

Brlunciienrne MaccoBOM 01U

bub6nmoreka [IOK

27
BBIX0/1a IIPOIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ ya https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[Tonyuenne aMmMHuaka, U3y4eHUE buGnuorexa [IOK
yqv » 13YH https://m.eds00.ru/00adf180
€ro CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [JOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [JOK

P - https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUE
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmmorexa LIOK
pHpoAe, . https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxcupl yriaepona, ux GU3nIecKue
A XMMHAYECKHUE CBOICTBA.
36 DKOJIOTHYECKUE IPOOIEMBI bubmorexa HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
bubnuoreka [{OK
37 VYrobHas KUCI0Ta U €€ COIn
https://m.edso0.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpPraHNYECKHUX BEIIECTBAX KaK O bubmorexa HOK
p m https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YIIIepo/ia
40 Kpemuunii u ero coequHEeHHUS bubmorexa HOK
p https://m.edso00.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3aja4 no teMe «BaxHeHme https://m.edso0.ru/00ae0bf2
HEMETAJIBI U UX COCIUHEHUI
KonrtponsHas padora Ne3 o reme
N bubmuoreka [{OK
42 «Baxxkneiinne HeMeTaIIbI U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re crnocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
yp . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 IToHsATHE O KOPPO3UU METAIIJIOB bubnmorera HOK
PP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JIOYHBIE METAJIbI
= https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCU/IBI HATPUS U bubmuoreka [IOK
Kanus https://m.edsoo.ru/00ael4b2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael15e8
50 Baxueitye coequHEHNUS KaJbIIAA Bubmiorexa OK
a H https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe 1 CUCTEMAaTU3aIIHS
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edsoo0.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOCTh BOJIBI M METOIEI €6 buGnuorexa [IOK
| https://m.edso00.ru/00aelae8
YCTpaHCHHS
. bubnuorexa [{OK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 eeso bubnuoreka [IOK
https://m.edso0.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.eds00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Perenne skciepUMEHTAIBHBIX bubmmnoreka HOK
3aj7a4 1o TeMe «BakHeimue https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Brruncnenus mo ypaBHEHUSM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuuu
61 O06o001meHre U CHCTEMAaTH3aIIH
3HaHUI
Kontponbnas padota Ne4 o teme
62 «BaxneHme MeTaIbl ¥ UX

COETMHEHU S
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6001eHne 1 1 bubnuorexa [IOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 Bbu6moreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJIbHOM ITPOT'PAMMBI

8 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

11

1.2

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

packpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSTHH: aToOM,
MOJIEKYJIa, XUMHYECKHH 3JI€MEHT, IPOCTOE BEIECTBO, CI0XKHOE
BEILIECTBO, CMeCh (OAHOpPOIHAs M HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHTENbHAsl aTOMHAas W MOJCKYJIpHas Macca, KOJINYECTBO
BEILIECTBA, MOJIb, MOJIIPHAsh Macca, MaccoBas OIS XMMHYECKOTO
9JIEMEHTa B COCAMHEHUH, MOJISIPHBIN 00BEM, XUMHUYECKasl PEaKIHsl,
KJIacCU(UKALUs  pEeakuuil: peakuud COCAMHEHHS, PEeaKIHu
pa3lIOKEeHNs, PEaKIUU 3aMEIICHUs, peakiuu OOMEHa, 3K30- |
SH/IOTEPMHUYECKUE PEAKIINU, TEIUIOBOW A(PQPEKT peakiyu, pacTBop,
MaccoBasi JI0JIs BelecTBa (MPOLEHTHAs KOHIIEHTPAIKs1) B PacTBOpe

HWIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XHUMHWYCCKHUX MOHATHI U
IMPUMCHATH OTHU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

1.3

14

1.5

HCIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JUIsl COCTaBJIEHUS (popmMys
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHsS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOTO YUYEHHMsI, 3aKOHa
ABoraapo

ONpCACIIITL  BAJICHTHOCTHL ATOMOB  3JICMCHTOB B 6I/IHapHI>IX
COCINMHECHUAX

1.6

1.7

1.8

KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIy M COCTaBy
YYaCTBYIOIIMX B PEaKIMH BEIIECTB, 110 TeIIOBOMY 3 (deKTy)
BBIYUCIISITh OTHOCHUTEIBHYI0 MOJIEKYJISIPHYIO M MOJSIDHYIO MaccChl
BEILIECTB

BBIYHCTISTH MAaCCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa 1Mo dopMyle
COCIUHCHHS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BEHIECTBA B PACTBOPE

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI TO3HAHUS — HAOIIOACHHE,
U3MEpEeHUe, MOJCIUPOBAHHE, OKCIEPUMEHT (peaJibHbli U
MBICJIEHHBIN)

[To Teme: «BaxkHeilme npeACTaBUTENN HEOPTaHUYECKUX BEIIECTB)

2.1

paCKprBaTb CMBICJI OCHOBHBIX XHWMHYCCKUX HOHHTHﬁ: OKCH I,
KHCJIOTa, OCHOBAaHHE, COJIb

2.2

OIIPENETSTh MPUHAUIC)KHOCTh BEUIECTB K OINpPEICeIEHHOMY Kilaccy
coeMHeHui o Gpopmynam

2.3

KJIaCCI/Iq)I/IL[I/IpOBaTB HCOPraHN4CCKUC BCIICCTBA




2.4

2.5

2.6

2.7

XapakTepu3oBaTh (OMHCHIBATH) OOLIME XHWMHUYECKHE CBOICTBa
BEIIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXKIasl OMKMCAHUE NIPUMEpPaMU
MOJIEKYJSIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIMX  XMMHUYECKHUX
peakuuii

IIPOrHO3UPOBATh CBOWCTBAa BELIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOYKHOCTU IPOTEKaHMSI XMMHUYECKHUX
IIPEBpAILEHUI B Pa3JINYHbIX YCIOBUAX

ClIeZIOBaTh MpPaBUJIaM TIOJb30BAHUS XHUMHYECKOW TIOCYAOH U
1a00paTOpHBIM O0OPYZOBAHUEM, a TAKXKE MpaBHJIaM OOpaIeHUS C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHUSMHU TI0 BBITOJHEHHIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O MOJYYCHUIO U COOMPAHUIO
ra3000pa3HbIX BeHIeCTB (BOJIOPOJAa M KUCIOPOJA), TPUTOTOBICHHIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJIUTH XUMHUCCKUE IKCIICPUMEHTBI
M0 PAcMO3HABaHUIO PACTBOPOB INENOYEH W KHCIOT C MOMOIIBIO
WHIUKATOPOB (JIakmMyc, heHoadTaIeuH, METUIOPAHXK U IPYTUe)

MIPOBOAMUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PeaKIiuu

ITo Teme: ((HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepI/IO,Z[I/I‘ICCKaH CHUCTEMa
XUMHNYCCKUX OJICMCHTOB I[ H. MeHz[eJIeeBa. CTpOCHI/Ie aTOMOB.
Xumudeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTEIILHBIC peakuumn»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHWYCCKUX IMOHSTHM: AApO aroMma,
BHCKTpOHHLIﬁ (o) ()% aToMa, aToOMHas Op6I/ITaJ'H>, paauyc aroma,
XUMHYCCKasd CBA3b, MOJIApHAs W HCIOJApHAsA KOBAJCHTHAA CBA3b,
QJICKTPOOTPUIATCIIBHOCTb, HWOHHAA CBsA3b, HWOH, KAaTUOH, AHUOH,
CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(l)I/IIII/IpOBaTB XUMHNYECKHNEC IJICMCHTbBI

3.3

3.4

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto hopmy Ileproamueckoit
CHCTEMbl XMMHYECKHMX >JIEMEHTOB: pa3juyaTh IOHSTUS «IJIaBHAs
noarpynna (Arpynma)» u «mobouHas mnoxarpynna (brpymnma)y,
«MaJble» U «O0JIbIINEe» MEePHOAbI

packpbiBath cmblci Ilepuoguyeckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh I[MOHUMAHHWE IEPUOJNYECKON  3aBUCUMOCTH
CBOMCTB XMMMYECKHX DJIEMEHTOB OT HX IIOJOXKEHHUS B
[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCUTh OOO3HAuUEHHUs, KOTOpbIE WMEIOTCI B  TabiuUIle
«Ilepuoguyeckas cucremMa XuUMUYecKux  anemeHtoB  J.U.
MeHeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsj sijipa, OOIIee YHCIIOo
ANIEKTPOHOB U paclpeAeNieHUe UX MO AIEKTPOHHBIM CIIOSIM)

OTpEAENATh CTENEHb OKHUCICHUS OJEMEHTOB B  OWHApHBIX
COETUHEHUIX

3.7

OTIpEeACATh BHUJl XMMHYECKON CBS3M (KOBAJIEHTHAs U HOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX

9 KVIACC




Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

IIo Teme: ((BCH_IGCTBO U XUMHWYCCKas pCaKIus»

11

pPacKphIBaTh CMBICT OCHOBHBIX XWMHUYECKUX TOHSATHUW: pPacTBOP,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, IJIEKTPOTUTHUECKAS IHUCCOLMALINS,
peaKuyu MOHHOTO OOMEHa, KaTalau3aTop, XUMHUIECKOe PaBHOBECHE,
obpaTuMbIe u HeoOpaTuMbIe peaKIuH,
OKHUCJIUTEITLHOBOCCTAHOBHUTEIIHLHBIC peaxiumy, OKUCJIUTEb,
BOCCTAaHOBUTENb, OKHUCICHHE M BOCCTAHOBIIEHUE, AaJJIOTPOIIHUS,
aM(pOTepHOCTh, XHMHYECKass CB3b (KOBAJICHTHAs, WOHHA,
MeTaJJIn4ecKasi), KpHUCTAaJUIMYeCKash pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON PEaKIuu

1.2

1.3

1.4
1.5

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATHH U
IPUMEHSATh 3T MOHATHS IIPU OMMCAHUM BEIIECTB U UX ITPEeBpaILeHU
COCTABJIATh YPAaBHEHMsI 3JIEKTPOJIMTUYECKON AMCCOLMAIMM KUCIIOT,
LIEJI0OYEN U COJIEH, NOJIHBIE U COKPAIUEHHBIE YPAaBHEHUS PEaKIUi
HOHHOT0 0OMeHa

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
IIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHca 3THX peakLuit
IIPOBOJIUTH PAcUEThI 110 YPABHEHUIO XUMUYECKOM peakiuu

IlIo temam: «HemeTanmnapl M HX COeIMHEHUS» U «MeTamabl M HX
COCAUHCHUA»

2.1

2.2

XapakTepu3oBaTth  (omHMCHIBaTH) 00mMEe W cnenuduueckue
XUMHUYECKHUE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKAAs
OTMHMCaHUE TMPUMEPaMHU MOJIEKYJISAPHBIX W HWOHHBIX YpPaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN

COCTAaBJIATh YPABHCHU A peaKHHﬁ, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNE
TCHETHYCCKOM CBSI3U MCKAY BEIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

2.4

2.5

MIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHS,
BO3MO’KHOCTH MPOTEKAHHS XUMUUYECKUX MTPEBPAIICHHUI B Pa3TUIHBIX
YCIIOBUSIX

ClIeIOBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOW TOCYAOH W
abopaTOPHBIM O00OpPYZOBAaHUEM, a TAKXKE TMpaBUJIaM OOpaIeHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSIMH TIO BBITIOJTHEHUIO
J'Ia60paT0pHBIX XUMHYCCKUX OIIBITOB IO IMOJMYYCHHIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a)

MPOBOJUTh PEAKIMHU, MOATBEPKAAIIINE KAa4eCTBEHHBI COCTaB
pPa3IMYHBIX BEIICCTB: PACIIO3HABATH OINBITHBIM MYyTEM XJIOPHU-,
Opomuna, woauna, kapOonar, ¢Qocdar, cunmmkar, cyibdar,
THJIPOKCHIMOHBI, KATHOHBI aMMOHWSI, MOHBI W3YYCHHBIX METAJIIOB,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTAaHHMUECKUX BEIICCTB

ITo Teme: «XuUMUSA U OKpYXKaIOLIas cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMmuueckux monsaruit: [IJK
BEILIECTBA; KOPPO3HsI METAIIJIOB

3.2

HpI/IMeHHTB OCHOBHBIC onepaum/l MLICHHTGHBHOﬁ JCATCIIBHOCTU —
aHaIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTHU3aIUIo,
BBIABJICHHUC MPHUYWMHHO-CICACTBCHHBIX CB$I3€I>'I — 4 HM3YUCHHA




CBOMCTB BELIECTB M XUMHUYECKHX DPEAKIMM; €CTECTBEHHOHAy4YHBbIE
METO/bl IO3HaHWsS — HaONIOJIeHHe, M3MEpEeHHe, MOJAEIMPOBAHUE,
9KCIIEPUMEHT (PEaJIbHbIA U MBICICHHBIN )



ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

8 KJIACC

Kon
1

11

1.2

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
[TepBoHavabHbIE XUMUYECKHE TOHSATHS

[Tpenmer xumun. Ponb Xxumuu B )XKM3HU YelOBeKa. XUMUSI B CUCTEME HayK.
Tena u BemiectBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSIHHE
BEIICCTB

[TonsiTre 0 MeToAax Mo3HaHus B XUMHUH. YUCTbIe BelecTBa U cMecu. CriocoObl
pa3aeneHus cMecen

13

ATOMBI M MOJEKyJbl. XHUMHUYECKHE 3JeMeHThl. CHMBOJBI XMUMHUYECKHX
351eMeHTOB. [IpocTblie U Ci10KHbIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

14

1.5

1.6

Xummaeckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOcuTENbHAas  aTOMHAas — Macca.
OtHocuTenbHAass MOJIEKYJIsIpHas Macca. MaccoBass 10J1  XUMHYECKOrO
3JIEMEHTA B COCIMHEHUU

KomnuectBo Bemectsa. Monbs. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W YHMCIIa CTPYKTYpPHBIX €IMHHUI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKHUX COCAUHEHUN

Ou3nyecKkue U XUMUYECKHE SBICHUs. XUMHUECKas peakius u e€ MpU3HaKu.
3aKOH  COXpaHEHWS  MacChl  BEMIeCTB.  XHWMHYECKHE  ypaBHCHUS.
Knaccudukanus XuUMHYECKUX  peakuuid  (COENMHEHHUS,  Pa3lIoKEHUs,
3aMelIeHus, 0OMeHa)

1.7

XUMHUYECKUN OKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
paBUJIaMy pabOTHI B TabOpaTopun U MpuéMaMu oOpaleHus ¢ 1ab0paTopHBIM
o0opy/sOBaHUEM, H3Y4YEHHME M ONucaHue (U3MUECKUX CBOMCTB 00pa3LoB
HEOpPraHMYeCKUX BELIeCTB, HaOirofeHue ¢u3nueckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJ1a, PACTUPAHUE caxapa B CTYIKe, KHIIEHHE U KOHJEHCAlHsI BOJbI) U
XUMHUYECKHX (TOpeHHe CBeYM, IPOKaJMBAaHWE MEJHOM MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOEHUE WM OIHCAHUE
NPU3HAKOB TMPOTEKAHMA XHUMHUYECKUX peaKIuil (paszlokeHue caxapa,
B3aMMOJICHICTBHE CEpPHOM KHUCIOTHI C XJIOpUIAOM Oapusi, pa3jIoKeHue
runpokcuaa meau(ll) mpu HarpeBaHuM, B3aUMOJICHCTBHE JKele3a C paCTBOPOM
commu meau( 1), m3ydenne cnoco0oB pa3ieneHust cMecei (C MTOMOIIBI0 MarHHUTa,
bunbpTpoBaHME, BHIAPUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeaeHUE
OUMCTKHM TOBapE€HHOM conM, HaOMIOIEHUE U OINUCaHHe pe3ylbTaToB
IPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MacChl, CO3/IaHUE
Mojiee MOJIeKYJ (IIapOCTePKHEBBIX )

2.1

Baxueiiiine MNpEACTABUTCIIN HCOPTaHUYCCKUX BCIICCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucimopoa — aneMeHT u mpocrtoe
BemecTBo. Haxoaenue kuciopona B mpupoae, Gu3HIeckue 1 XUMHYECKHE
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucnopona. CrnocoOsl
HOJYy4eHHS KHCIIOpOoJa B JIAOOPAaTOpUH M MPOMBIIUICHHOCTH. KpyroBopor
Kucinopoaa B npupoae. O30H — aoTponHast MOAM(pHUKAIS KHCIOPoaa




2.2

TennoBoil 3¢ (et XUMHUYECKOW peaKkIuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- ¥ SHIOTEPMHUYECKHE PEeaKIUH. TOIIMBO: Yrojib U MeTaH. 3arps3HeHNe
BO3/lyXa, yCHJICHHE TAPHUKOBOI0 3((eKTa, pa3pylIeHUE 030HOBOTO CII0s

2.3

Bomopon — anemeHT u npoctoe BemecTBo. Haxoxaenue Boopoaa B Npupo/Ie,
busnyeckue M XWUMHYECKHE CBOWMCTBA, INMPUMEHEHHE, CIIOCOOBI IOTYYCHHUSI.
Kucnore! 1 conmn

2.4

MonsipHblii 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

®usnyeckue CcBoiicTBa BoAbl. Boxa kak pactBoputenb. PacTBOphI.
HacpliienHble 1 HEHACBIILIEHHBIE PACTBOPBI. PACTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 1oyl BemecTBa B pacTBOope. XUMHUYECKHE CBOWCTBA BOJBIL.
OcHoBanus. Posb pacTBOpoB B IMpUpPOJE U B KU3HU yenoBeka. Kpyrosopor
BOABl B IMpHUpoAE. 3arps3HEHHE MpUPOAHbIX BoA. OXpaHa U OYHMCTKA
MIPUPOJHBIX BOJ

Knaccudukanuss Heoprannueckux coemunenuid. Oxcuabl. Knaccudukanuys
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHbIE) W
HeconeoOpazyomue. Homenknarypa okcunoB. OU3NYecKue U XUMHYECKHE
CBOMCTBA OKCHIOB. [losryuenue okcuaoB

2.7

2.8

2.9

OcHoBanus. Kiaccudukanus oOcCHOBaHMI: INENOYM U HEPaCTBOPHMBIE
ocHoBaHus. HomeHnknaTypa ocHoBaHnN. PU3NYECKHE U XUMUYECKUE CBOWCTBA
ocHoBaHMH. [Tonyuenne ocHOBaHUI

Kucnotel. Knaccudpukanusa kucnor. Homenknarypa kucinot. Ousznueckue u
XUMHYEeCKHe cBoicTBa kucioT. Pag aktuBHOcTH MeTtayuioB H.H. bekerosa.
ITonydyeHue KUCIoT

Comu. Homenknatypa cosneil. @u3nyeckne U XMMUYECKHE CBOMCTBA COJIEH.
[Tonyuenue conen

2.10

T'enernueckas cBsI3b MCXKAY KilaCCaMU HCOPraHUYCCKUX COG)II/IHGHI/II\/JI

2.11

XUMHUYECKUN DKCIIEPUMEHT: KAYECTBEHHOE OIPEICICHUE COACPIKAHMS
KHCJIOpO/ia B BO3AyXe, MOJy4yeHHe, cOOMpaHue, paclio3HaBaHUE U U3YyueHUE
CBOICTB KHCJIOpOAA, HA0JII0/IEHNE B3aUMOIEUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS U ITPEKpAIleHUs TOpeHus (IoXkKapa), 03HaKOMIIEHUE C
oOpa3lilaMi OKCHJIOB M OIHMCAaHME HUX CBOMCTB, IOJIy4€HHE, COOMpaHHUE,
pacrio3HaBaHME U M3Y4YE€HHE CBOMCTB BOAOPOAa (FOpEeHHE), B3aUMOACHCTBUE
BOJZIOpO/A C OKCHIIOM meu(ll) (BO3MOXHO HCIIOJIb30BaHNE
BUJIEOMATEPHAJIOB), HAOIIOJJeHNE 00pa3lloB BEUIECTB KOJUYECTBOM | MOIIb,
UCCJIEIOBAaHHE OCOOECHHOCTEH pacTBOpPEHMs] BEUIECTB C  pa3IU4HOMN
pacTBOPUMOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C ONpPEAEIEHHOW MacCOBOM
JI0JIE PacTBOPEHHOIO BEILECTBA, B3aUMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM W KajbllieM) (BO3MOXKHO WCIOJb30BaHUE BHJICOMATEPUATIOB),
OINpPECIEHUE PACTBOPOB KUCJIOT M IIENOYEH C TOMOIIBIO HMHJIMKATOPOB,
UCCIIEIOBaHUE OO0pPa3Il0B HEOPraHWYECKUX BEIIECTB pa3IMYHbIX KJIacCoB,
HaOJroleHne W3MEHEHHsT OKPACKM HMHIMKAaTOpPOB B pacTBOpax KHUCIOT H
nienouel, u3yuenue Baumozeiictsus okcuna meau(ll) ¢ pacrsopom cepHoit
KHMCJIOTBI, KHCJIOT C METaJUlaMH, pPEaKkUWi HEeUTpaau3aluu, I0JIy4eHUe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHCHHE OJHOIO MeETajlla JIPYyrUM W3
pacTBOpa COJIM, pELICHUE SKCIIEPUMEHTAIBHBIX 3a7au Mo Teme «BaxHeimune
KJIACChI HEOPTAHUYECKUX COCTMHEHUI

Ilepuoanueckuii 3akoH u [lepronnyueckas cucTeMa XUMUYECKHX SJIEMEHTOB
J .. MenpeneeBa. CtpoeHre aToMoB. XuMu4eckas CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU




3.1

3.2

3.3

[lepBble MONBITKM KIACCHU(PUKALMK XUMHUYECKHUX 3JeMEeHTOB. l[loHsATHE O
Ipynnax CXOAHBIX 3JEMEHTOB (ILLEJOYHbIE U IEI0YHO3EMENbHbIC METallbl,
raJloTeHbl, UHEPTHBIE Ta3bl). DJEMEHTHI, KOTOphle 00pa3yloT amdoTepHbIe
OKCHJIbI U TUAPOKCHUIBI

ITepuognueckuii 3axoH. Ileproanueckas cucrteMa XMMHYECKUX JJIEMEHTOB
AWM. MengeneeBa. KopoTkomepuoanas © UIMHHONIEPUOAHAS  (OPMBI
[lepuonuueckoit cucrembl xumuueckux odiementoB J[.M. Mengeneena.
IIepuons! u rpynnbl. @U3MYECKUI CMBICH IOPSAKOBOTO HOMEpa, HOMEPOB
IIEPUOJA U IPYIIIbI JJIEMEHTA

Ctpoenne atomoB. CocTaB aTOMHBIX snep. M3oromnbl. DnekTponsl. CTpoeHue
AJIGKTPOHHBIX 000JOYeK aTroMOB TMepBbIX 20 XUMHUYECKUX DIEMEHTOB
[Tepuoanueckoii cucremsl JI.1. MenaeneeBa. XapakTepucTUKa XUMUUECKOTO
AJIEMEHTA MO ero noyoxkeHuto B [lepuoanyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHMsI paJnyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAJUIMYECKUX WU HEMETAJUIMYECKUX CBOMCTB MO TpyNIIaM U MEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XMMHUECKUX
3JIEMEHTOB JUISl Pa3BUTHUS Hayku W npaktuku. .M. Mennenees — yuéHslii u
rpak1aHuH

3.5

Xumuyeckasi cBsa3b. KoBasieHTHas (MOJisipHAsT M HEMOJSIpHAs) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUYECKUX 2JIEMEHTOB. loHHAas CBSA3b

3.6

3.7

9 KUIACC

Kon
1

11

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCeaKkuunu. HpOHGCCI)I
OKHUCJICHUS U BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIIN

XUMHUECKUH HKCHEPUMEHT: M3ydeHHe oOOpas3loB BELIECTB METANIOB U
HEMETAJUIOB, B3aMMOJECHCTBHE TMIPOKCUIA IMHKA C pAacTBOpaMU KHUCIOT H
LIEJI0YEH, IIPOBEIECHUE OIBITOB, WILIIOCTPUPYIOILIMUX IIPUMEPBI OKUCIUTEIIBHO-
BOCCTAHOBUTENIbHBIX pEaKIUi (TopeHue, peakliuu pa3yioKeHHsl, COeIMHEHUS)

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
BemectBo n xummnueckas peakuusi. [lopropenue

Ilepnonnueckuii 3akoH. llepuoguyeckas cucremMa XUMHUYECKHX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHX JJIEMEHTOB TEpPBBIX TPEX MEPHOJOB, Kalls, KaJbIUsi U MX
COEIMHEHUI B COOTBETCTBHM C IOJIOKEHUEM 3JeMEHTOB B Ilepnoanueckoit
CUCTEME U CTPOEHHEM UX aTOMOB

1.2

CTpoeHMe BeIIeCTBA: BUIbI XUMHUYECKOW CBSI3U. THIBI KPUCTATIIUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAILUIMYECKOMN
pem€TKM W BUJA XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHWYECKUX BEHIECTB (MEXIyHApoAHas U TpUBUAIbHas1). XHUMHUECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBbIM KJIacCaM HEOPTaHUYECKHUX
COEMHEHUI, TCHETUYECKAS CBSI3b HEOPraHMYECKUX BEILIECTB

1.3

Knaccudukanuss XuMU9eCKUX peakiuii Mo pa3IudHbIM MpU3HaKaM (M0 YHUCITY
U COCTaBy YYacCTBYIOIIMX B peaklMU BEIIECTB, MO TeIioBoMy 3(ddexTy, no
U3MEHEHMIO CTETICHEeH OKHMCICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH,
0 Yy4YacTHIO KaTajgu3aTopa). OK30- M DHIOTEPMUYECKHE pPEaKIuH,
TEPMOXUMHUYECKHE ypaBHEHUS. [ToHITHE O CKOPOCTU XUMHUUYECKOM peaknuu
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1.5

[Tonarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTEHHBIX M TETepOreHHBIX peakiuix. lloHsATHe 0 XHMHYECKOM
paBHOBecHH. DakTOpHI, BIMAIONME HA CKOPOCTh XUMHUECKOW PEaKkIUHu U
HOJIO)KEHHE XUMHYECKOTO PABHOBECHSI

OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC  PEAKIMU,  DJICKTPOHHBIA  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHONW — peakiuu. CocTaBlieHHE ypaBHEHUH
OKHCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi C HCIOJIb30BAaHUEM METOoa
AJIEKTPOHHOTO OaslaHca

1.6

Teopus NEKTPONIUTUYECKON AUCCOLMALIMU. DIIEKTPOJIUTHl U HEAIEKTPOJIUTHI.
KaTtuonsl, aHnonbsl. MexaHu3m AUCCOIMALIMM BEUIECTB C PA3JIMYHBIMU BUJIAMHU
XUMHUYeCKOH cBsi3u. CreneHs qucconuanuu. CUIbHBIC U CITA0bIE AIEKTPOJIUTHI.
Peakiun moHHoro oomMeHa. Y CaoBUs MPOTEKaHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpaIIEHHBIE MOHHBIC ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMH W COJIEl B CBETE TMPEACTABICHUN 00 DIICKTPOIUTHYCCKOMN
auccouranuu. KauecTBeHHbIE peakiiuy Ha HOHBL [oHsATHE O ruIponn3e coseit

1.7

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJAEISMHU KPHUCTaIMYECKUX
pEIETOK HEOPraHWYECKUX BEIIECTB — METAJIOB U HeMeTauioB (rpaduta u
ajMasa), CIOXHBIX BEIIECTB (XJIOpHJIa HATPHUs); UCCIETOBAHUE 3aBUCUMOCTU
CKOPOCTH XMMHYECKON pEaKiuu OT BO3JIEHCTBUS Pa3IUYHBIX (HAKTOPOB;
UCCJIEJIOBAaHUE  BJIEKTPOIPOBOJHOCTH  PACTBOPOB  BELIECTB, Ipoliecca
JTUCCOLMAIIMU KHUCJIOT, WIeJioued U coieil (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); IPOBEJIEHUE ONBITOB, WUIIOCTPUPYIOLIUX MPHU3HAKU
IpOTEKaHUs peaklMii HOHHOTO 0OMeHa (00pa3oBaHKe OCaJIKa, BbIJICJIEHUE ra3a,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIHHO-
BOCCTAHOBUTEJNIBHBIX pPeakluil (ropeHne, peakliuu pa3IoXKeH!s, COSJMHEHNU);
pacro3HaBaHUE HEOPraHMYECKHX BEIIECTB C IOMOLIbI0 KayeCTBEHHBIX
peakuuii Ha MOHBI; PELICHNE IKCIEPUMEHTAIbHBIX 3a/1a4

Hemeramns u nx COCIUHCHUA

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTenmeHu okucienus. CrpoeHue u (uU3MUECKHe CBOICTBa
MPOCTHIX BEHIECTB — TAJIOTEHOB. XUMUYECKUE CBOWCTBA Ha MPUMEPE XJIOpA
(B3auMoJIeliCTBHE C MeTalllaMi, HEMETAJIaMH, IIeI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KHCJIOTa, XWUMHYECKHWE CBOWMCTBA, TMIOJYyYECHHE, MPUMEHEHHUE.
JelictBue XJiopa M XJIOpPOBOJOPOJA HAa OPraHU3M 4YesjoBeKa. BakHeuue
XJIOPUJIBI U UX HAXO0XKJICHUE B MPUPOJE

2.2

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTepHbIe cTeneHH okuciaeHus. CTpoeHue 1 pu3nvecKre CBoicTBa
IPOCTHIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHbIE MOIU(DUKALNN
KHCIIOpOJia U cepbl. XUMHUUYECKUE CBOKCTBA cepbl. CepoBOIOpO, CTPOCHHUE,
¢uznueckne U XuUMHUYeckue cBoicTBa. OKCHABI Cepbl KaK MPEACTaBUTENIU
KUCJIOTHBIX OKCHIOB. CepHasi KUCI0Ta, GU3NUYECKHUE U XUMHUECKUE CBOMCTBA
(o0mue kak mpeacTaBUTEINS Kilacca KUCIOT U crenuduueckue). XuMUUECKHe
peaKIuy, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIIOC00a MOyYeHHUsI CEPHOM
kuciotsl. [Ipumenenne. Conu CepHOMl KHUCIOTHI, KAUECTBEHHAs! PEakiusi Ha
cynbdar-uoH. HaxoxeHnue cepsl U €€ COETUHEHUN B IpUpoze. XUMUYECKOE
3arpsi3HEHNE OKPY’KaIOIIEeH Cpeibl COEIMHEHUSMU CepPhI (KUCIOTHBIE AOMXKAM,
3arps3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €0 MPel0TBPAILECHHUS

2.3

OO6mast xapakTepucTuka 31eMeHToB VA-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENEHHM OKHUCIEHHA. A30T, paclpoCTpaHEHHE B




npupoze, pusnueckue 1 XuMuieckre cBoiictsa. KpyroBopor asora B mpupoze.
AMmMmuak, ero (Qu3Mueckue M XHUMHYECKUE CBOMCTBa, IOJIyde€HHE U
npuMeHenne. Conau aMMOHUS, WX (PU3MYECKHEe U XUMHUYECKHE CBOICTBa,
npuMeHeHne. KauecTBeHHas peakuus Ha HOHbl aMMOHUS. A30THAs KUCIIOTa, €€
noJy4yeHue, pusnueckue 1 XUMUIECKre CBOMCTBA (00IIMe KaK MpeICTaBUTENs]
Kjacca KHUCIOT M crnenuduueckue). lMcnonab3oBaHue HUTPATOB U COJIeH
aMMOHHSI B KaueCTBE MHUHEPAIbHBIX yHOOpeHUH. XUMHUECKOE 3arps3HEHUE
OKpY’Karollel cpesibl COETUHEHNUAMH a30Ta (KUCJIOTHbIE JOXK/H, 3arpsA3HEHUe
BO3/yXa, 1I04YBbI U BOJOEMOB)

2.4

2.5

2.6

docdop, aorponHsie MoguduKanyu Gochopa, GU3NIECKHe U XUMHUIECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas kucimora, QuMdecKkue u
XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmons3oBanue (ochaTtoB B KadecTBe
MUHEPAIbHBIX YI00pEHHIH

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnbsl. OCOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTEPHbIE CTEICHW OKHUCIICHUSA. YTIEpOA, aUIOTPOIHBIC
MoauduKanuy, pacnpocTpaHeHHE B Ipupone, GU3NYECKUe U XHUMHUYECKUE
cBoiictBa. Ancop6iusi. Kpyrosopor yriiepona B nmpupojae. Okcusl yriaeposa,
ux (pu3nUecKkre U XMMUYECKHE CBONCTBA, NEHCTBUE HA KHBBIE OPTaHU3MBI,
MOJTyYeHUE U IPUMEHEHHUE. DKOJIOTUIECKUE MPOOIIEMBI, CBSI3aHHBIC C OKCUIOM
yraepoaa(lV); rumore3a rio6anbHOr0 MOTEIICHHS KIMMAaTa; MapHUKOBBIH
addekr. YrompHas KUCIOTa W €€ coiH, WX (PU3UYECKHE U XUMHYCCKHE
CBOIICTBa, MonydyeHue u npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbI. Vcronb3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U
CEBbCKOM XO351CTBE

[TepBoHavanbHbIe TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yriaepona (MeTaH, STaH, STWJIEH, aleTHICH, 3TaHOJ, TJIHMIEPHUH, YKCyCHas
kucnora). Mx coctaB u xumuueckoe crpoeHue. [lonstre o Ouonorumuecku
BAXXHBIX BCIICCTBAX: )I(I/Ian, 6em<ax, er'IeBO)IaX — N HUX pOJ'II/I B XKHU3HU
yernoBeka. MarepuanbHOe €IUHCTBO OPraHUYECKUMX W HEOPraHMYECKUX
COeTMHEHNN

2.7

2.8

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJNyYeHUE U
npumenenue. CoeHEHUsT KpeMHUsl B mpuponae. O0mue mpeacraBieHust 00
okcuze kpemaus(1V) u kpemaueBoit kucnote. CUIMKATHI, UX HCIOIb30BAHHE
B OBITY, MEIWIIMHE, TPOMBINIUICHHOCTH. BakHEHIHe CTpOUTEIbHBIC
MaTepuaibl: KepaMuka, CTEKJIO, I[eMEeHT, OeToH, kene300eToH. [Ipobrmemsr
0€30IMacCHOTO WCIOIB30BaHUS CTPOHMTEIHHBIX MAaTEPHANIOB B ITOBCEIHEBHOMN
KU3HU

XUMHUUECKUHN SKCIEPUMEHT: U3ydyeHHe 00pa3IloB HEOPraHWMYECKHX BEIECTB,
CBOMCTB COJITHOM KHCJIOTBI; IPOBEICHUE KAUYECTBEHHBIX PEAKIIMI Ha XJIOPUI-
UMOHBI U HaONIO/eHHE MPU3HAKOB HMX MPOTEKAHUS; OMBITHI, OTpa’Karollue
duznyecKkne U XUMUYECKHE CBOMCTBA raJION€HOB U UX COeIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00pas3laMu XJIOPHI0B
(rajoreHuI0B); O3HAKOMJICHHE C O00pa3laMu cepbl U €€ COeIUHEHUSIMH
(BOBMOXKHO HCIIOJIb30BAaHHE BHEOMATEPHANIOB); HAOIIOACHHE IMpoliecca
0o0yryMBaHUs caxapa MoJ ACHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3ydeHHe XUMUYECKHX CBOWCTB pa30aBICHHOMN CEpHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyinbdar-uoH u HaOIIOAeHHE NpuU3HaKa eé
NPOTEKaHUS; 03HAKOMJIICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (hocdopa u ux
COCTMHEHUH (BO3MOXXHO HCITOJIb30BAaHHWE BHIEOMATEPHAIIOB), OOpa3laMu
a30THBIX U (HochOPHBIX YIOOpEHHUH; MOTYyICHUE, COOMpPaHUE, pacliO3HABaHUE




U U3y4EHUE CBOWCTB aMMHAKaA; NIPOBEIACHUE KAUYECTBEHHBIX PEAKLM Ha MOH
aMMOHUS ¥ ¢ocdaT-MOH U U3yyeHHE [PU3HAKOB MX IPOTEKaHHUS,
B3aMMO/IEICTBYE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEpPHAIOB); H3y4EHHE MOJeNell KpUCTAIUIMYECKUX
pemérok anMmasa, rpadura, ¢QynaepeHa; O3HAKOMIICHHE C IPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBMPOBAHHBIM YIJIEM M yCTPOICTBOM
IIPOTUBOTra3a; IMOJIYy4YE€HHUE, COOMpaHne, pacliO3HABaHUE U HU3YYEHHE CBOMCTB
YIJIEKUCIIONO Ta3a; INpPOBEIEHUE KAayeCTBEHHBIX pEaKUMi Ha KapOoHAT- U
CUJIMKAT-HOHBl U M3Y4YECHHME IPU3HAKOB MX IIPOTEKAHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOW IIPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX
3a/1a4 110 Teme «BakHelre HeMeTaIlIbl U UX COCIUHECHUS»

Mertamisl 1 uxX COCAMHCHUA

3.1

OO01as XxapakKTepUCTHUKAa XMMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHHUHU
ux nonoxenus B Ilepuoanueckoil cucreme xummudeckux snnemeHtos J[.U.
MenneneeBa u ctpoeHus atomoB. CTpoeHue MeTaioB. Meramindeckas CBs3b
U METAUIMYECKas KpUCTAJUIMYECKass PpelETKa. OJIEKTPOXUMHUYECKUN Pl
HaIPsHKEHUN METaJIOB

3.2

3.3

Ou3nyuecKkre U XUMUIECKHEe CBOHCTBA MeTaJUT0B. O0IIKe Crioco0bI MOTydeHUs
MeTtaiioB. [ToHsTHE 0 KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. Cruiassl (CTaib, YyTryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE
B OBITY ¥ TPOMBIIIEHHOCTH

[Ilenounsle MeTaybl: nosiokeHue B [leproguueckoil cucTeMe XUMHYECKHX
aneMeHToB J[.M. MenzneneeBa; CTpoeHHE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U TUAPOKCUIBI HATpus M Kanus. [IpuMeHeHMEe IETOYHBIX METalIOB U UX
COeTMHEHNN

3.4

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJbIIMA: TIOJIOKEHHE B
Ilepuoguueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHUE WX aTOMOB; HaXOXXJEHUE B Npupone. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusl W Kaiublus. BakHeWne coeIuHEHHs KalbIus (OKCH],
TUAPOKCHU, coiin). ZKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

Amomunuii: monoxenne B lleproanyeckoil cUCTeMe XUMHUYECKUX DIIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMa; HAaXOXKIEHUE B mpuponae. Pusznyeckue u
XUMHYECKHE CBOWCTBA aIIOMHHHA. AMQOTEpHbIE CBOWCTBA OKCHAA W
TUAPOKCH/IA AITFOMUHUS

Keneso: nonoxenue B [lepuoanueckoil cuctreMe XuMuueckux 3neMenToB J[. 1.
MeHnneneeBa; CTpOCHHE aToOMa; HaxoXkAeHWe B mnpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBa sxene3a. OKCHabI, TUAPOKCUABI U coiu kene3a(ll) u
xenesa(lll), ux cocras, cBoicTBa U MoTyuyeHUE

3.7

XUMHUYECKUH SKCTIEPUMEHT: 03HaKOMJIEHHE C 00pa3IlaMi METaJIOB | CIJIABOB,
X (U3NYECKUMH CBOWCTBAMH; M3YYCHHE PE3YIbTaTOB KOPPO3UH METAJIIOB
(BO3MOXKHO WCIIOJTh30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJA KalblMUs U HATpusi C BOAOW (BO3MOXHO
WCIIOJIb30BAaHNUE BHJICOMATEPHAIIOB); MUCCICIOBAHUE CBOMCTB JKECTKOW BOIBI;
mpoliecca TOpPEHHUs JKelle3a B KHUCIOpoJe (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB); TPU3HAKOB MTPOTEKAHUS KAU€CTBEHHBIX PEAKIIMA Ha HOHBI
(Maraus, Kamblus, amomuHus, nubka, xenesa(ll) u xenesa(lll), mexu(ll);
HaOJIOZICHUE W OTMCAHNE MTPOIIECCOB OKPAITMBAHMS INIAMEHH HOHAMHU HATPHS,
KMl ¢ Kaibliusg (BO3MOXKHO  MCIIOJB30BaHHME  BHJIEOMATEPHUAJIOB);




UCCIIeIOBaHNE aM(POTEPHBIX CBONCTB T'MIAPOKCHIA ATIOMUHUS M THIPOKCHIIA
IIMHKA; PEIICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMe «BakHeimme MeTasibl
U UX COEIUHEHUS)

XHUMHS ¥ OKpYXKarolas cpena

4.1

4.2

HoBsie maTepuansl 1 TeXHOJIOrMU. BellecTBa 1 Marepualibl B MOBCEIHEBHOMN
JKU3HU YeJIoBeKa. XUMUA U 3I0poBbe. be3omacHoe ucnoabr30BaHuE BENIECTB U
XUMUYECKHUX peakiuil B ObiTy. IlepBas momollb Npu XUMHYECKUX OKOTrax U
OTpaBJICHUSIX

OCHOBBI ~ JKOJOIMYECKOH  IPAMOTHOCTH.  XHMHYECKOE  3arpsi3HCHHE
okpyxatoieit cpensl IIJIK. Ponb xumun B pelieHHH 95K0JIOTMYECKUX ITPOOIIEM.
[TpupoaHble MCTOYHUKHM YIJIEBOJOPOJIOB (Yroiyib, IPUPOAHBIN ras, He(Th),
IPOAYKTHI UX NEPEpadbOTKU, UX POJIb B OBITY U IPOMBILUIEHHOCTH

4.3

XUMHUYECKUH SKCTIEPUMEHT: N3yueHUEe 00pa3lioB MaTepHaioB (CTEKIIO, CIIJIaBbl
METAaJUIOB, TOJUMEPHbIE MaTepHUaIbl)




ITPOBEPAEMBIE HA OI'S 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanusi Ha ocHoBe PT'OC

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SIBIICHUH MPHUPOJBI, TMOHMMaHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JacTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJabTypbl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKAa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;
ITIOHUMAaHNE MECTa XMMHUU CPEIH IPYIUX €CTECTBEHHBIX HAyK

1.2

1.3

O HAYYHBIX MECTOJAAX IMO3HAHHMA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKHUX MCECTOAAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKHUX peaKHI/Iﬁ; YMCHHUEC HCIIOJIB30BaTb MOJACINU  IJIA
00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATBHON NESTEIBHOCTH, CBI3aHHBIX C XMMHEH
U COBPEMCHHBIMH TEXHOJIOTHSMHU, OCHOBAaHHBIMH Ha JIOCTHIKCHHSIX
XUMHUYECKOW HAYKH, YTO IO3BOJUT OOYYAIOIIMMCS PacCMaTPHUBAThH
XUMHIO Kak cdepy cBoeil Oynymeidl mpodeccnoHanbHOM
NEATSIIbHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npoUIbHOTO MpeAMeTa MpH TepexoJe Ha YPOBEHb CpEIHEro
ob1rero oopa3oBaHus

2.1

Brnanenue cucreMod XUMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH
CUCTEMY XMMHYECKUX 3HAHUM, KOTOPast BKIIOYAET:

BOXKHEHIINE XMMUYECKUE TIOHATHUS: XUMHUYECKUH DSJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIOKHOE BEUIECTBO, OJHOPOIHAS U
HEOJHOPOJIHAsi CMeChb, OTHOCUTENIbHbIE aTOMHAasi M MOJIEKYJspHas
MacChl, KOJMYECTBO BEHIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
00bEM, OKCUJ, KHCIOTa, OCHOBaHUE, COJb (CPeAHss), XUMHUYECKas
peaKkIusi, peaKiud COCTUHEHUS, PEaKIMU Pa3lIOKCHUsS, PEaKIUH
3aMeIleHUs], PeaK OOMeHa, TEIUIOBOM 3(QEKT peakiuu, dK30- U
DHJIOTEPMHUYECKHE PEaKIINU, PACTBOpP, MAccOBasl JIOJS XMMHUYECKOTO
JJIEMEHTa B COEIMHEHHWH, MaccoBasg JOJIi M IPOLEHTHas
KOHIICHTPAIIMS BEIIECTBA B PACTBOPE, PO aTOMa, DIICKTPOHHBIN CITON
aToma, aToMHasi opOuTaj b, PagUyC aToMa, BaJEHTHOCTb, CTENEHb
OKHCJICHUS], XUMHYECKasi CBS3b, DIIEKTPOOTPHIIATEIHLHOCTD, TIOJISPHAS
U HEMoJIsIpHasi KOBAJICHTHAs CBS3b, MOHHAS CBs3b, METAUIMYECKas
CBSI3b, KPUCTAJUTHYUECKAS PEIIETKA (AaTOMHAS, HOHHAS, METAJTHUECKAs,
MOJIEKYJISIpHasi), HOH, KaTHOH, aHUOH, JIEKTPOJIUT M HEINIEKTPOIIUT,
DIIEKTPOJIMUTHYECKAs] JAUCCOIMAIINS, PEaKIMd HOHHOTO OOMeHa,
OKHCJIUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMM,  OKUCIUTEIb U
BOCCTAQHOBHTEIIb, OKHCICHHE ¥ BOCCTAHOBIICHHE, JJICKTPOINU3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIC DPEAKIHH,
CKOpPOCTh XHMMHYECKOW peakuuu, Karanuzatop, I[IJIK, koppo3us
METaJIJIOB, CIUIABBI




2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOTaJIpo

2.3

3.1

TEOPUM  XUMHUHU:  ATOMHO-MOJICKYJISIpHAsT ~ TEOpHs,  TEOpHs
AIEKTPOJIUTUYECKON AUCCOIUALINKI

BJ'IaI[eHI/Ie OCHOBaMHM XUMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

yMEHHE TPAaBWIBHO HCIOJb30BaTh M3YYEHHBIC BELIECTBA U
MaTepuaibl (B TOM 4YHCIIE€ MUHEpalbHbIE YIAOOPEHMs, METAILIBI U
CIUIaBbl, TPOJYKTHl IEPEepadOTKH MNPUPOIHBIX  HCTOYHHUKOB
YIII€BOAOPOAOB (YIJIsA, IPUPOIHOTO ra3a, HeTH) B OBITY, CETHCKOM
XO34HCTBE, Ha TPOU3BOJACTBE M IOHMMAaHUE 3HAYEHHS IKHUPOB,
OenkoB, YIJI€BOAOB sl  OpraHM3Ma  4eJNOBEKa;  yMEHHUE
NPOTHO3UPOBATh BJIMSHUE BEIIECTB M XMMHUYECKUX IPOIECCOB Ha
OpTaHM3M YeJIOBEKa U OKPYKAIOIIYIO IPUPOAHYIO CPERy

3.2

3.3

YMEHUE MUHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSIMHU JIPYTHX
yueOHBIX MPEIMETOB
HAJIMYHUE OTBITa PAOOTHI C PA3IMYHBIMA HCTOYHUKAMH HH(OPMAITHH

[0 XMMHUU (HaydHas M Hay4YHO-TIONYJISIpHAs JIUTEepaTypa, CIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMEHHE OOBEKTHBHO OIIEHWBATh WH(OPMALUIO O BEHIECTBAX, HUX
NpEeBpallleHUsIX W IPAaKTHUYECKOM TMPUMEHEHHMH U yYMEHHE
MCIIOJIb30BaTh €€ JUIs pelIeHNs yueOHO-1T03HABATENbHbIX 3a/1a4

Brnanenne ocHOBaMHM IOHATUHHOIO ammapara U CHUMBOJUYECKOTO
A3bIKa XMMHHU JUTSL COCTaBIIEHHs (POPMYIT HEOPTaHMUYECKUX BEIECTB,
YpaBHEHUH XHMHYECKHX PpPEaKIHil; OCHOBaAaMHU XHMHUYECKOU
HoMeHKJIaTypsl (IUPAC u TpuBnanbHoif)

YMeHue 00bSACHATH CBS3b MOJOKEHUs neMeHTa B [lepuonnyeckoit
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB U 3apsja sapa, oOlee YHCIIo
AIIEKTPOHOB), paclpeAeeHUEM HIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KaTUS M KAJIbIIUS

[IpeacraBnenne 0  MEPUOAMYECKOW  3aBHCUMOCTU  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB (paJiyC aToma, dJIEKTPOOTPUIIATETLHOCTH ),
MPOCTBIX M CIOXHBIX BEIIECTB OT TOJIOKEHUS BJIEMEHTOB B
[lepmonnueckoii cucremMe (B MajblX TMEPUOAAX W TJABHBIX
MOJTPYIIAax) ¥ 3JEKTPOHHOTO CTPOSHUS aTOMa

YMenue kinaccupuuupoBarh:

7.1

XUMHNYECKHUEC DJICMCHTHI

7.2

HCOPTaHNYCCKUEC BCIICCTBA

7.3

XUMHYCCKUEC PCAKIITNH

YMeHue onpeaensrs:

8.1

BAJICHTHOCTb U CTCIICHb OKHUCJICHUA XUMHWYCCKUX 3JICMCHTOB, 3aps/
HOHa

8.2

BUJ XMMUYECKOM CBSI3M M THUIl KPUCTAJUIMUECKOH CTPYKTYpHl B
COCTMHEHUSIX

8.3

XapakTep Cpelibl B BOAHBIX pACTBOPAX BEIIECTB (KUCIOT, OCHOBAHU )

8.4

OKHUCJIHUTCIIb U BOCCTAHOBHUTCIIb




YMeHne xapakTepu3oBath (PU3NYECKHe U XUMHUECKUE CBOMCTRA!

IPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOJIOPOA, rpadur, anMas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIHA, MarHHMH,
KaJIBLIMM, aTFOMUHUM, JKEJIe30)
CIIOXHBIX BEIICCTB, B TOM YHCJIE€ MX BOJHBIX PAacTBOPOB (BOja,
aMMHaK, XJOpPOBOJOPOJ, CEPOBOJIOPOJA, OKCHABI M THAPOKCHJbI
92 metamwioB |-llA rpymnm, amomunus, meau (Il), nuunka, xenesa (Il u
I11), okcuapl yrinepona (Il u IV), kpemuns (1V), azora u pocdopa (111
u V), cepol (IV u VI), cepuucras, cepHas, a3oTucTas, a30THasd,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)
MPOTHO3UPOBaTh W  XapaKTepU30BaTh CBOMCTBAa BEUIECTB B
9.3 3aBHCHMOCTH OT HX COCTaBa M CTPOCHUS, NPUMCHCHHC BEIICCTS B
3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTb IPOTEKAHHS
XUMHUYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHue COCTaBIATh MOJICKYIISIPHBIC U MOHHBIC YPABHCHUS PEaKIIHIA,
B TOM YHCIIE!
10.1 peakiii HFOHHOTO 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKITUI
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
(TpyIim) HeOPraHUYECKHUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXKI1Y HUMH
11 VMeHue BEIYHUCIIATD (TIPOBOAUTH PACUETHI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
MacCCOBYIO JIOJIO0 XMMHYECKOT0 JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHYECKUX PEAKIUi U HAXOAUThb KOJIUYECTBO
BEIeCTBa, 00BEM M MacCy pEeareHTOB WIH MTPOTYKTOB PEaKITUU
12 Brnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaOII0/IeHHE,
121 U3MepeHHe, YKCIIEPUMEHT, MOJISIIUPOBAHNE) TIPU U3YUECHUH BEIIECTB
U XUMHYCCKHX SIBJICHHH; yMeHHEe C(HOpMYITHpPOBATh MPOOJIEMYy H
MPEJIOKUTH MYTH €€ PEIICHUs
122 0e3omacHOM pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
MOCYAOH U JIabopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMU 0e30MmacHOTo oOparteHus c BEIIECTBAMH,
UCIIOJIb3YEMBIMH B ITOBCEIHEBHOM KM3HH, ITPABIIIAMU TTOBEACHHS B
123 HEeNsIX cOepexeHHs 30POBbSI U OKPYXKAIOIIEH MPUPOTHON CPEIbI;
MMOHMMaHHe BpeJia (OIMMaCHOCTH) BO3JICHCTBHS HA JKUBBIC OpPTraHU3MBbI
onpeaenEHHBIX BEIIIECTB, croco6oB YMEHbIIICHUS u
MPEIOTBPALIICHHS UX BPEIHOTO BO3ACHCTBUS
13 Hanuuue mpakTH4eCKUX HABBIKOB TUIAHUPOBAHUS U OCYILECTBICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
M3y4YeHHEe ¥  OnucaHWe  (U3MYECKHX  CBOWCTB  BEIIECTB;
13.1 03HAKOMJICHHE ¢ PU3NUECKUMH U XUMUUYECKUMU SIBIICHUSIMU; OIBITHI,
WUTIOCTPUPYIOINE MPU3HAKY MTPOTEKAHUS XUMHUECKUX peaKiui
13.2 U3YYEeHHE CIIOCOOOB pa3felieHusl CMece




13.3

13.4

MOJIydYeHUE KUCIOpOoJa M M3Y4YEHHE €ro CBOMCTB; IMOJy4YeHUE
BOJIOPO/Ia ¥ U3YUYEHHUE €r0 CBOMCTB; MOJTyYeHHE YIIIEKUCIIOrOo Ta3a 1
M3y4EHUE €ro CBOMCTB; IMOJYyYEHHE aMMHUaKa M H3yYEHUE €ro
CBOMCTB

MPUTOTOBJICHHUE PACTBOPOB C OINpeAeiaEHHOW MaccoBOW JoJeit
pPacTBOPEHHOTIO BEILIECTBA

135

MIPUMEHEHUE WHIUKATOPOB (;makmyca, METHUJIOpaHIKa u
dbeHondTanenHa) s ONpeaeseHUs XapaKkTepa cpebl B PacTBOpax
KHUCJIOT U LIeJI0oYei

13.6

WCCIIC/IOBAHME M OMNKMCAHUE CBOWCTB HEOPraHMYECKUX BEILECTB
Pa3IHYHBIX KJIACCOB; U3yYEHUE B3aUMOJICUCTBHSI KUCIIOT C METaJIaMH,
OKCHJIaMH  METAUIOB,  pPacTBOPUMBIMH W HEPaCTBOPUMBIMU
OCHOBaHUSIMU, COJISIMU; TOJYYEHHE HEPacCTBOPUMBIX OCHOBAHHMIA,
BBITECHEHHWE OJIHOTO MeETa/ula JpPYruM H3 pacTBopa COJIH;
uccienoBaHre aM(OTEPHBIX CBOMCTB THUAPOKCUIOB ATIOMUHUS U
IIUHKA

13.7

pelIeHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMaM: «OCHOBHBIE KIIACChI
HEOPTraHUYECKNX COCIUHEHHI; «DNEKTPOIUTUYECKAS
aucconuanusay;, «BakHelnne HEMETANIBI M WX COCIMHEHUS»;
«BaxxHelme MeTaaiIbl ¥ UX COCTHMHECHMS

13.8

14

141

14.2

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  NPU3HAKU
NPOTEKaHUs peakLuil HOHHOTO OOMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOAHBIX PAaCTBOPAaX HMOHBI: XJIOPHI-, OpOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCU-UOHBI, KATHOHBI AMMOHHSI, MarHHSL, KAJIBITUS, TFOMUHUS,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

YMeHue:

NpPEJCTaBIATh PEe3yabTaThl JKCIEpUMEHTa B (opMe BBIBOOB,
JIOKa3aTeIbCTB, TPAQUKOB M TAOJIUI] M BBIABIATH SMIUPUIECKHE
3aKOHOMEPHOCTHU

YCTAQHABIMBAaTh  CBA3M ~ MEXAY  peajJbHO  HAOJII0JaeMbIMU
XUMHYECKHIMH SIBJICHUSIMH W TIPOIIECCAMH, TIPOUCXOISIIUMH B
MaKpo- U MUKPOMHpE, OOBACHATh MPUYHUHBI MHOTOOOpa3usi BEILIECTB




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

14

1.5

ATOoMBI U MOJICKYIJIBI. Xumudeckue diaeMEHTBH. CHMBOJIBI XUMHYCCKHX
OJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumuyeckas Qopmyna. BalleHTHOCTb aTOMOB XHMMHYECKHUX 3JEMEHTOB.
CreneHb OKUCIEHUS

3aKOH MOCTOSIHCTBAa cocTaBa BellecTB. (OTHOCUTENbHAs AaTOMHas Macca.
OTtHocuTENbHAS MOJICKYJISIpHAs Macca. MaccoBas 0151 XMMUYECKOT0 JIEMEHTa
B COEAMHEHUU

KomuuecTBo BemectBa. Mok, MomsipHass macca. MoJisspHbIii 00bEM Ta30B.
B3anmoCBsA3b KOJIMYECTBA, MACCHI U YMCJIA CTPYKTYPHBIX €IMHUIL BEIIECTBA

1.6

dusnueckre 1 XUMHYECKHE SIBJICHUS. XUMHUUYECKAS peakuuga u eé IMPU3HAKH.
3aKOH COXpaHEeHUsI MAaCChl BEIECTB. XMMHUUYECKUE YPAaBHEHUS

[epuonnueckuii 3akoH u [leproanueckas cucTeMa XMMHYECKHX DIIEMEHTOB
J.. MenneneeBa. CTpoeHue aToOMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKHMX DJIEMEHTOB
.M. Menneneesa. Ilepuoasl u rpynmbl. PU3HYECKUI CMBICI MOPSAIKOBOIO
HOMEpa, HOMEPOB NEPHUOJIA U TPYIIIBI IIEMEHTA

2.2

2.3

3.1

3.2

4.1

Crpoenue atomoB. CoctaB aToMHBIX snep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX O0OJIOYEK aToMOB TeEpBhIX 20 XHUMHUYECKHX HJIEMEHTOB
ITepunonnueckoii cucremst .M. MeHeneena

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kajus, Kalblus (pagdyca aTOMOB, JJIEKTPOOTPUIIATEIILHOCTH,
METAJUIMYECKUX M HEMETAaJUIMYECKUX CBOMCTB) M HUX COCIUHEHHUHA B
COOTBETCTBUHU C TOJOXKEHHEM »dJieMeHTOB B Ilepuoamdeckoit cucreme u
CTPOEHUEM HUX aTOMOB

Crpoenue BeniecTBa

Xumuueckass cBs3b. KoBajeHTHas (MOJsipHAsT U HEMOJSIPHAs)  CBS3b.
DJIEKTPOOTPUIIATENBHOCTh ~ XMMHYECKUX  3JIeMEHTOB. MOHHas  CBSI3b.
Merauinueckas CBsi3b

Tunbl KpucTanIUUecKuX pemeToK (aToOMHas, HOHHAs, MeTaIn4eckas),
3aBUCUMOCTBH CBOWCTB BEIIECTBA OT THUIA KPUCTAUINYECKOW PEHIETKHA U BUAA
XUMUYECKOH CBA3U

Baxnerime mnpeacraBuTeNM HEOPraHWYECKUX BemiecTB. Hemertamisl u ux
coenqruHeHus. MeTamibl U UX COeAUHEHUS

Knaccudukanus u HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(conmeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aMmdoTepHbIe) u
HecoJieo0pa3yoIre; OCHOBaHWU (WIENOYM W HEPAaCTBOPUMBIC OCHOBAHUSA);
KHCIIOT (KUCIOpOACOAepKAalUe U OECKUCIOPOJHbIE, OIHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CpeIHUX M KUCIIBIX)

4.2

dusnueckue HW XUMHYECKHE CBOMCTBA NOPOCTLHIX BCIICCTB-HCMCETAJIJIOB!
BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, CEPHI, a30Ta, pochopa, yriaepoaa, KpeMHUS




4.3

@u3znyeckue U XMMHYECKUE CBOMCTBA IPOCTBIX BEIECTB-METAJUIOB: JIUTHS,
HATpPHs, KalIWsl, MarHAs M KaJIbLUs, aJIOMUHUSA, XKelle3a. DIEKTPOXUMUYECKHUN
PsL HAIPSKEHUN METAJUIOB

4.4

4.5

4.6

Ou3nYecKue 1 XUMUIECKIE CBOMCTBA BOJOPOIHBIX COCIMHEHUN HEMETAJLIOB:
XJIOPOBOJZIOPO/IA, CEPOBOIOPO/Ia, aMMHUAKA

duzruecKue U XUMHUYCCKUE CBOMCTBA OKCHI0B HemeTamioB: cepol (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tony4enue
OKCHJIOB HEMETAJIIIOB

Xumuveckue cBorcTBa okcuaoB: metawioB IA-IIIA rpynn, muaka, meau(ll) u
xenesa(ll, 1). [TomyyeHre OKCHIOB METAJIJIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBAHUH M aM(OTEPHBIX THIPOKCHIOB (Ha IpUMEpe
THAPOKCUIOB alllOMHUHHUA, JKeje3a, UuHKa). [lomydyeHue oOcHOBaHUU U
aM(}OTEPHBIX THAPOKCUIOB

4.8

OO0mre XMMHYECKHEe CBOMCTBA KHUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOAOPOIHOIM,
CEPHHUCTOM, CepHOM, a30THOH, (HochopHOH, KpeMHHUEBOM, yronbHOU. OcoObIe
XUMHYECKHE CBOMCTBA KOHIEHTPUPOBAHHON CEpHOM M a30THOW KHCIOT.
[Tonyyenue kucior

4.9

OOme XMMHUYeCKHe CBOMCTBA cpenHux coneil. [lomydenne coneit

4.10

411

[Toydenue, coOupaHue, pacro3HaBaHWE BOJOPOJA, KHUCIOPOAa, aMMHUaKa,
YIJICKUCIIOTO T'a3a B Ja0OpaTopHH

HOHy‘ICHI/IC aMMHMakKa, cepHoﬁ M a30THOM KHCJIOT B IMPOMBIINIJICHHOCTH. O6H.[I/Ie
CITOCOOBI MOJIYYCHHA MCTAJIJIOB

4.12

I'enermueckas CBA3b MCXKAY KilaCCaMU HECOPTaHNYCCKUX COGI[I/IHCHI/Iﬁ

5.1

5.2

XUMUYECKUE peaKkLun

Knaccugukanus XuMHUUeCKUX peakyil o pa3IuyHbIM IPU3HAKAM: 110 YUCITY U
COCTaBY YYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno
U3MEHEHHUIO CTENEHEN OKUCIEHUS] XUMUYECKUX SJIEMEHTOB

TennoBoil »pdexT XUMHUYECKOH peakiuHd, TePMOXMMUYECKHE YPaBHEHUS.
DK30- U 3HJI0TEpMUYECKUE peakinuu. TepMoXuMHu4ecKie ypaBHEHHUSI

5.3

OKHCIUTEITEHOBOCCTAHOBUTEILHBIC pPCaKkum. OKHCIIUTEIN U BOCCTAHOBHTEIIN.
Hpoueccm OKHCJICHHUA u BOCCTAaHOBJICHHA. BHCKTPOHHBIfI OanaHc
OKHCIIUTEIILHOBOCCTAHOBUTEIILHOM pcakuuun

5.4

5.5

Teopust 3EKTPOIUTHUECKON auccolanui. KaTHOoHbI, aHUOHBI. DJIEKTPOJIHUTHI
1 HeRNIeKTPoNuThl. CHibHBIE U clabble dNMeKTPOauThl. CTeneHb AUCCOIHAIINH

Peakiiun noHHOrO OOMeHa. YCIOBHS MPOTEKaHHUs PeaKIMi MOHHOrO oOMeHa,
ITOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIMM

6.1

6.2

XUMHS U OKpYKarollas cpesia

BemectBa u Marepuansl B IIOBCEJHEBHOM JKM3HU 4YeloBeKa. besomacHoe
HCIIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peakluidl B J1abopaTopuu U OBITY.
IIepBas moMoIb IPU XUMUYECKHUX 05KOraX U OTPABIICHUX

XuMHYEeCKOe 3arpsi3HEHHE OKpyXKaromiedl cpeabl (KUCIOTHBIE — JTOXKIIH,
3arpsi3HEHUE TOYBBI, BO3JIyXa U BOJAOEMOB), CIIOCOOBI €ro MpeIoTBpalleHus
[IpenenpHas nomyctumasi kouueHTpanus BemecTB (IIK). Ponp xumuu B
peIIeHUU HKOJOTHYECKUX TMpolieM. YcuieHHue NapHUKOBOTO dddekra,
pa3pylLieHre 030HOBOI'O CJIOS

6.3

[Tpumenenue cepsl, a3ora, pocdopa, yriaeponaa, KpeMHHUS U UX COCIUHEHUN B
OBbITy, MeQUIMHE, MPOMBIIUICHHOCTH W CEIbCKOM Xo3siicTBe. [Ipumenenue




METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPATIOMHHHUN, OpoH3a) B OBITY H
POMBIIUICHHOCTH UX coequHeHu. [IoHsTHE 0 KOPPO3MH METAJIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3HHU

[TpupoaHble HWCTOYHMKH YIIIEBOIOPOJOB (Yroib, HNPUPOAHBIA Ta3, HE(Tb),

6.4 MPOYKTHI MX MepepaboTKH (OCH3MH), UX POJIb B OBITY M MPOMBIIIIEHHOCTH
[lepBoHavasnbHbIe MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COEAMHEHHUSIX

6.5 yriepoaa (MeTaH, 3TaH, STUJICH, alleTUIEH, STaHOJ, TIUIEPHH, YKCYCHAs! KUCIIOTA).
[TonsiTre 0 OMONTOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, OENIKaX, YIiIeBoJax — 1 UxX
POJIH B KU3HH YEJIOBEKA

7 Pacuérsl:

7.1 1o hopMynaMm XMMHYECKIX COCAMHEHUH

7.2 Macchl (MacCOBOM) JJOJIM PaCTBOPEHHOTO BEILIECTBA B pacCTBOPE

7.3 110 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumust/ 8 knace. 'abpuensa O. C., Octpoymos U. I'., Ciagkos C. A. Xumus. — M.
IIpocsemienue, 2024.

Xumust/ 9 knace. 'abpuensa O. C., Octpoymos U. T'., Ciiagkos C. A. Xumus. — M.
IIpocsemenue, 2025.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Meroaundeckue pexkomeHaanuu MHCTUTYTa cTpaTeruu pa3BUTHs 00pa3oBaHus
«Cucrema OIIeHKHU JTOCTHKEHUHN TUIaHUPYEMBIX TPEIMETHBIX PE3yJIbTaTOB OCBOCHUS y4eOHOTO
npeameTa «Xumusi», 2023

Xumust/ 8 knace. 'abpuensa O. C., Octpoymos U. I'., Citagkos C. A. Xumus. — M.
IIpocsemienue, 2024.
Xumust/ 9 knace. 'abpuensa O. C., Octpoymos U. I'., Citagkos C. A. Xumus. — M.
IIpocsemienue, 2025.

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://chem8-vpr.sdamagia.ru

https://chem9-vpr.sdamgia.ru
https://chem-oge.sdamgia.ru
https://resh.edu.ru

https://myschool.edu.ru

https://ou6mmorexa [IOK


https://chem8-vpr.sdamgia.ru/
https://myschool.edu.ru/
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