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IHOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1Mo XMMUU Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHMsI COCTaBJICHA HA OCHOBE
TpeOOBaHWIl K pe3yJbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOW MPOTpaMMBI OCHOBHOTO
obmero o6paszoBanus, npeacrasieHHbIXx B @I'OC OO0, a takke Ha OCHOBE (eaepanbHOM
paboueli mporpaMMbl BOCTIMTAHHUS U ¢ YUYETOM KOHIICTIIIMH MPETIOIaBaHus y4eOHOTO mpeaMera
«Xumusi» B 00pa3oBaTeNnbHbIX opranuzanusx Poccuiickoit @eneparum.

[IporpamMmma 1o XuMHuHM Ma€T TPEACTaBICHHE O IEAX, OOIIeH cTpareruu OOydeHHS,
BOCTIIUTAHUS W Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMU Y4YEOHOTO TMpeaMeTa, YCTaHABIMBAECT
o0s3aTeNIbHOE TPEIMETHOE COAEpkKaHHe, MPeyCMaTpUBaeT paclpe/eseHle ero 1o KjiaccaMm U
CTPYKTYpPUPOBAHHE IO pa3jenaM U TeMaM IPOrpaMMbl IO XUMHH, OTIPEAEISIET KOTUYECTBEHHBIE
U KauyeCTBCHHBIC XapPaKTEPUCTUKH COACP)KAHUS, PEKOMEHAYEMYIO IIOCJIeI0BAaTeIbHOCTh
U3YYCHUS XUMUU C YUYETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, TOTUKUA YIeOHOTO
polecca, BO3pacTHBIX OCOOEHHOCTEN 00ydaromuxcs, OnpeaesseT BO3MOKHOCTH MpeIMeTa JUIst
peanuzanuu TpeOOBaHMM K pe3ylibTaTaM OCBOCHHsI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbI Ha
YPOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHMsl, a TAKXKe TPeOOBAHUMN K pe3yJibTaTaM 00yUYeHUS] XUMHUH
HAa YypOBHE IIeliell W3y4YeHHs TpeaMeTa U OCHOBHBIX BHJOB y4eOHO-TIO3HABATENbHOM
NESTeIbHOCTH 00yYaroIIerocs o OCBOCHUIO Y4eOHOTO COJepKaHusI.

3HaHHUe XUMHH CITY’)KUT OCHOBOH 1Jisi (GOPMHUPOBAHMSI MHPOBO33PEHHS 00YUaIOIIErocs, ero
MpEACTaBICHUIN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIe XUMHUEH
MPEJICTABICHUS O B3aUMOIIPEBPAILICHUSX YHEPTUH U 00 3BOJIOIUHU BEUIECTB B MPUPOJE, O MyTIX
pemieHuss TIO0ATBHBIX MPOOJEM YCTOWYMBOTO Ppa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
JHEPreTUYECKOH, MUIIEBOM U HKOJIOTHYECKOI 0€30macHOCTH, MpoOIeM 3ApaBOOXPAHEHUS.

N3ydyenue xumnu:

CIOCOOCTBYET peanu3alliil BO3MOXHOCTEH JJsi caMopa3BUTHS U (OPMHUPOBAHUS
KYJBTYPBI JJHYHOCTH, €€ 00IIeH 1 PyHKITMOHATHHOU IPAMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHUPOBAHKE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB WX  CAaMOCTOATEIBHOW  y4eOHOW  JEATEIBHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIICIOBATENILCKUX YMEHHM, HEOOXOAMMBIX KaK B TIOBCEIHEBHOM JKWU3HU, TaK U B
po¢eCCHOHANTBHON JEATETFHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3TJIsA/Ia HA €IUHCTBO MIPUPOIBI U YEJIOBEKA, SBIISICTCS] OTBETCTBEHHBIM 3TarioM B (D OPMHUPOBAHUH
€CTECTBEHHO-HAYYHOU TPAMOTHOCTH O0YYarOIINXCS;

crocoOcTByeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHWUSAM, K TPUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJIaJ B OKOJOrHYeckoe oOpa3oBaHHE
oOydJaronuxcsi.

JlanHple HampaBlieHUss B OOyYEHUH XUMHH OOECIEUMBAIOTCS CHEIH(PUKON COIepIKAHUSI
y4eOHOrO TIpeIMeTa, KOTOPBIM SBISICTCS TEJAarorHYecKd aJanTHPOBAHHBIM OTPaKECHUEM
0a30BOI HAYKN XUMUU Ha ONPEJEIEHHOM dTare e€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS OPUEHTHPOBAH HAa OCBOCHUE
00y4JaroIMMHUCS CHCTEMBI MIEPBOHAYATBHBIX MOHATHI XUMUHU, OCHOB HEOPTaHHMYECKONH XUMUU H
HEKOTOPBIX OTJIETBHBIX 3HAYMMBIX TIOHSITHI OPTaHUYECKON XUMHUH.

CtpykTypa coaep:kaHHs MPOTPaMMbI MO0 XMMHHU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ maydeHuto. CojaepaHue CKIQJBIBACTCS W3 CHUCTEMBI MOHATUA O XHUMHYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHSATHH O XUMHYeCKoW peakiuu. OO0e 3TH CHCTEMBI
CTPYKTYPHO OPTaHW30BaHbI 10 MPHUHIIUITY TOCIEIOBATEIHLHOTO Pa3BUTHSA 3HAHWUN HA OCHOBE
TEOPETHUUECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYSHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnonuueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;



— YUEHHS O CTPOEHHMH aTOMa U XUMHUYECKOH CBSI3U;

— IpEeJCTaBICHUN 00 3NIEKTPOIUTHYECKON AUCCOIMAIIH BEILIECTB B PaCTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE AMIMPUYECKU IIOJIYYEHHBIX MU
OCMBICJIEHHBIX ()aKTOB, pPa3BUBAIOTCS MOCIEAOBATENbHO OT OJHOTO YpPOBHS K Jpyromy,
BBITOJIHAS (DYHKLIUU OOBACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TIOJTYyYEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XHMHUHU CIOCOOCTBYET (OPMHUPOBAHHUIO IPEJICTABICHUS O
XUMUYECKOM COCTaBJISIONIEH HAay4YHOM KapTHUHBI MHpa B JIOTMKE €€ CHCTEMHOW NPHUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHHUIO U METOJIaM II03HaHUs B Hayke. M3yueHne xummun
MPOUCXOJUT C TMpPHUBJICYEHHUEM 3HAHUNW W3 paHee H3YUYEHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 knaccs» u «dusuka. 7 Kaacey.

[Ipn u3yueHun XuMuu NpOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUECKON HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKOH NesTeIbHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3a/ilada y4eOHOro mpeaMeTa COCTOMT B (hOpMHUPOBAHHUU
CHCTEMBbl XMMHMUYECKUX 3HAHUH — BaXKHEHIIMX (PaKTOB, MOHATUH, 3aKOHOB M TEOPETUUECKUX
MOJIOKEHUH, JOCTYNMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOT0 XapakTepa, S3blka HAyKH, B
nproOIIEHNH K HAyYHBIM METOJIaM MO3HAHUS IPU U3yYEHHUH BEIIECTB M XUMHUECKUX PEaKLUil, B
GbopMUPOBaHWHM M Pa3BUTHH TIO3HABATENbHBIX YMEHUH W HX MPUMEHEHUH B YydeOHO-
MIO3HABATEJILHOM U y4eOHO-HCCIIE0BATENILCKON EATETbHOCTH, OCBOSHHH MPaBUI 0€30IacHOTO
oOpallieHus ¢ BeleCTBaMU B IOBCETHEBHOM JKU3HU.

[Ipu u3y4eHHMH XMMHH Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUS Ba)XHOE 3HAUYECHHUE
MPUOOPETN TaKUe LI, KaK:

— (hopMUpPOBaHHME MHTEIUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMO0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSATEIHHOMY TPUHATUIO DELIEHUH, CIOCOOHOW aJanTUpOBaThCs K
OBICTPO MEHSIOIMMCS YCIIOBHSIM KHU3HH;

— HaIpaBJICHHOCTh OOYyYEeHHsS Ha CHUCTEMaTHMYeCcKOoe MpHOOIIEeHHE OO0yJarommxcs K
CaMOCTOSITEJIBHOM ~ IO3HABAaTEJIbHOM  JIEATENIBHOCTH,  HAyYHbIM  METOJaM  IIO3HaHuA,
(GopMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

— obecrieyeHHe YCIOBHUH, CIIOCOOCTBYIOIIMX MNPHUOOPETEHUIO OOYYalOUIMMHCS OIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIFOUEBBIX HAaBBIKOB (KIIHOYEBBIX
KOMIIETEHIINN), UMEIOIINX YHUBEPCAIbHOE 3HAUYEHHUE /IS PA3JINYHBIX BUJIOB AESATEIbHOCTH;

— ¢opMupoBaHue o01IeH PYyHKITMOHATHPHOU U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh U OLIEHUBATH SIBJICHUS OKPY’KAIOIIEro MHUpA, UCIOJb3Ys 3HAHUS U
OTBIT, TMOJIyYEHHbIE MPU H3YyYEHUH XUMHUHU, TNPUMEHATh HMX TPU PELIIEHUH MpoOieM B
NIOBCEHEBHOM KU3HHU U TPYIOBOM JEATEIILHOCTH,;

— (opmupoBaHue y 00y4aromMXcsi TyMaHUCTUYECKUX OTHOIICHUMN, TOHUMaHUS LIEHHOCTU
XUMHUYECKHX 3HAHUHM A BBIPAOOTKU HKOJIOTHYECKU L€1ecO00pa3HOro MOBEACHUs B OBITY U
TPYJIOBON JEATENILHOCTH B IIEJIIX COXPAHEHHUS CBOETrO 3/I0pPOBbS U OKPY’KAIOLIEH MpUPOTHOM
Cpelibl;

— pa3BHUTHE MOTUBAIMH K 00YYEHUIO, CITOCOOHOCTEN K CAMOKOHTPOJIIO i CAMOBOCITUTAHHIO
Ha OCHOBE YCBOGHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY
npoduiis ¥ HaNpaBIEHHOCTH JlajbHeHero o0y4eHus.

OO11ee ynciIo 4acoB, OTBEAEHHBIX JJIS M3yUYEHHUs] XMMHUHU Ha YPOBHE OCHOBHOI'O OOIIETo
oOpasoBanusi, coctaBisieT 136 gacos: B 8 kiacce — 68 yacoB (2 4aca B HeJeNm0), B 9 kiacce — 68
qacoB (2 yaca B HEJEIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHauya/ibHbIE XUMHYECKHE MTOHSITHUS

[Ipenmer xumuu. Ponb XMMHUM B >KM3HH 4YeJlOBEKa. XMMHUS B CUCTEME HayK. Tema u
BemecTBa. du3nyeckue CBOMCTBAa BEMIECTB. ATrperatHoe COCTOstHHME BemiecTB. [loHsATHE O
METOJIaX MO3HAHUS B XUMHUU. YuCThIe BemecTBa U cMecu. CiocoObl pa3ienenus cMeceil.

ATOMBI W MOJEKYIbl. XUMHYECKHE dJeMeHThl. CHMBOJBI XUMHUYECKHX JJIEMEHTOB.
[IpocTsie 1 crnoXKHbIE BelIeCTBA. ATOMHO-MOJEKYJISIPHOE YUEHHUE.

Xumudaeckass ¢opMmyrna. BaleHTHOCTP aTOMOB XHUMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BelecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBas 0JisI XHMHAYECKOTO AJIEMEHTa B COCTMHCHHH.

KonunuectBo BemiectBa. Moinb. MomnsipHass macca. B3anMocBsi3b KOJIMYECTBA, MAacChl U
YuCia CTPYKTYPHBIX €IMHHMI] BelecTBa. PacuéTel mo opMynaMm XUMHUECKUX COSAMHEHUH.

®u3znueckue M XUMUYECKHE SIBICHHS. XUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Kiaccudukanus XuMUIECKUX peaKIuit
(coenuHeHMs, pa3I0KESHHs, 3aMEIIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW TMOCYJIOH, MmpaBwiaMu paboThl B Jaboparopuu U mpuéMamu
oOpareHusi ¢ J1abopaTopHbIM 00OPYJAOBAHWEM, M3YyUYCHHE W OMHCaHUE (U3MUYECKUX CBOWCTB
00pa3Ii0B HEOPraHUIECKUX BEIIECTB, HaOM0ieHne Gu3ndecKuX (TUIaBIeHHE BOCKA, TassHUE JIbJIA,
pacTupaHue caxapa B CTYIKe, KHTIEHWE W KOHJICHCAIIUS BOJIbI) M XUMHUYECKUX (TOpEHHE CBEUH,
MPOKATUBAHUE METHOW MPOBOJIOKH, B3aUMOJACHCTBHE Mela C KUCIOTOW) SBICHUI, HAOIIOIeHIE
U ONHWCAaHWE TPU3HAKOB TMPOTEKAHUS XHUMHUYECKHX peakiui (pas3loKeHHWe caxapa,
B3aMMOJICHCTBHE CEPHON KUCIOTHI C XJIOpUIOoM Oapus, paznoxenue ruapokcuna meau (1) mpu
HarpeBaHWH, B3aWMOJCHCTBUE >kene3a ¢ pacTBopoM coiu Mmenu (1), msydenme cmocoGoB
pasfeNneHus CMeceil: C TMOMOIIbI0 MarHuTa, (UIBTPOBAaHHWE, BHIAPUBAHUE, JAUCTUILIALINSA,
xpoMarorpadusi, TPOBEACHHE OYUCTKH TIOBAPEHHOM COJM, HAONIOJACHHE W OINHUCaHUe
pe3yJabTaTOB MPOBEJICHUS ONbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHS MAacChl, CO3/1aHUE
MOJIEJIeH MOJIEKY (IapOCTEePKHEBBIX).

Bakuelue npeacTraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmechk razoB. CoctaB Bo3ayxa. Kucimopoa — 3leMEHT W OpOCTOE BELIECTBO.
Haxoxnaenue kuciaopoja B npupojae, GU3ndecKue U XMMUUYECKHUE CBOWCTBA (pEaKIMy TOPEHUs).
Oxkcunpl. Ilpumenenue xucimopoma. CnocoObl TMOMydYeHHsS KHCIOpoja B jabopaTopuud U
MPOMBINUIEHHOCTH. KpyroBopoT kucnopona B mpupojge. O30H — auioTpomnHas MoAu(pUKAINS
KHCJIOPOJIa.

TemnmoBoit 3¢p(deKkT XUMHYEeCKOH peakiuHu, TEePMOXUMUYECKHE YpaBHEHHS, 95K30- U
SHIOTEPMUUYECKHE peakIuu. TOIIMBO: yroib W METaH. 3arps3HeHHe BO3/yXa, YCHUICHHUE
HapHUKOBOTO 3(dekTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — »smemeHT W mpocToe BemiecTBO. HaxoxaeHue Bojopoaa B MPHUPOJIE,
dusznyecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI oNyueHus. KucioTel u comu.

MounsipHbiit 00BEM ra3oB. Pacuérhl 1o XUMHUYECKUM YpaBHEHHSIM.

®dusnyeckue cBoicTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHble u
HEHACHIIIICHHBIE PAcTBOPHI. PacTBOPMMOCTH BEIIECTB B BOjJie. MaccoBas OIS BEIIECTBA B
pactBope. XuUMHYECKHUE CBOMCTBa BOAbl. OcHOBaHUs. Poiab pacTBOpOB B MPHUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJsI B mpupoje. 3arpsS3HEHHE MPUPOAHBIX Boja. OXpaHa M OYMCTKA
MPUPOJTHBIX BOJ.

Knaccudukanmst nHeopranmuecknx coenuHennid. Oxcunbl. Knaccudukainus OKCHIOB:
coneoOpa3yroiue (OCHOBHBIC, KUCIOTHBIE, aM(OTepHBIE) U HeconeoOpasytonue. HomeHkmatypa
okcuoB. du3nyeckne U XUMUYIECKUE CBOWCTBA OKCHIOB. [lomyueHne okCcrIoB.



OcHoBanmst. Krnaccudukamuss OCHOBaHMIA: WIETOYM U HEPACTBOPUMBIE OCHOBaHUSI.
Homenkiarypa ocHoBanuii. @u3NYeCKHe M XHUMHUYECKHE CBOMCTBAa OCHOBaHMil. [lomyueHue
OCHOBaHM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kuciaor. @u3ndeckue U XUMHUECKHE
cBoiicTBa kucnor. Psan akruBnoctu metamuioB H. H. bekerosa. I[lonmyyenue Kucior.

Comu. Homenkiarypa coneil. @uznueckue U XUMUYECKHE CBOMcTBa coisieil. [lomyuenue
COJIEH.

I'eneTnueckas cBsI3b MEXKy KJIaCCAMU HEOPTAHUYECKUX COCTMHEHUH.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpeJielIeHNe COJEpKaHUsl KUCIOpoJa B BO3AyXe, MOJydeHue, coOupaHue,
pacmo3HaBaHHe M HM3yY€HHE CBOICTB KUCIOpOJa, HAOIIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUS BO3HMKHOBEHHUS W TMPEKpaIeHUss TOpeHus (Moxkapa), 03HAKOMIICHHE C
oOpa3iiaMud OKCHJIOB U ONHMCAHME WX CBOWCTB, MONy4YeHHE, COOMpaHHE, pacIO3HABaHHE H
W3yueHHe CBOWCTB Bojoponaa (TopeHue), B3auMojeiicTBue Boaopoma ¢ okcuaom memu (II)
(BO3MOKHO HCIIONH30BAHKE BHICOMATEPUAIOB), HAOIIOCHHE 00pa3IloB BEIIECTB KOJIMYECTBOM
1 Monb, uccienoBaHue OCOOEHHOCTEW PAcTBOPEHMs BEIIECTB C Pa3IMYHOM pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM J0JIEM PAacTBOPEHHOIO BELIECTBA,
B3aMMOJIEMCTBHE BOJABI C MeTaJUIaMHM (HAaTpUEM U KaiblMeM) (BO3MOXHO HCIOIb30BaHHUE
BUJICOMATEPHAIIOB), MCCIEIOBaHUE OOpPAa3IlOB HEOPTAHUYECKUX BEIIECTB PA3THUYHBIX KIIACCOB,
HaOJII0JIeHUe M3MEHEHMsI OKPAaCKH WHIWKATOPOB B PACTBOpPaxX KHUCIOT U IIEJIOYEH, M3ydeHue
B3anmojeiicTeust okcuga Memu (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeTalllaMH,
peakuuii HEeUTpalIu3aluy, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajuia IpyTruM U3 pacTBOpa COJIU, PEIlIEHHE IKCIIEPUMEHTANIbHBIX 3aa4 10 Teme «Baxueimme
KJIaCChl HEOPTaHUYECKUX COCTUHECHUIN.

IHepuoanyeckuit 3axkoH u Ilepuoagnyeckass cucrema xumMuyeckux diemenros /. HU.
MenpneneeBa. CtpoeHue aToM0B. XUMHUYeCKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEILHbIE
peakuuu

[lepBbie TOMBITKK KiIacCUPUKAUM XUMHUYECKHX dJeMeHTOB. [loHsiTHe o Tpymnmax
CXOIHBIX 2JIEMEHTOB (ILIE€JOYHBIC U IIETOYHO3EMENIbHBIE METaJUIbl, TaJIOTeHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpbIe 00pa3yoT aM(OTepHbIE OKCUIbI U THIPOKCHIBL.

[lepuonnueckuii 3akoH. llepuogmyeckas cucrema xuMuueckux a3yemeHtos . H.
MengeneeBa. KopoTkonepuonnas u anuHHonepuoiHas ¢opwmbl Ileprognueckoit cucTeMbl
xumuueckux dnemeHToB [[. M. MenneneeBa. Ilepuonst m rpynmbel. PU3HYECKUN CMBICI
MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPHUOJIa U TPYMIIBI JIEMEHTA.

Crpoenue aromoB. CocraB aroMHbIX saep. W3otombl. Dnexktponbl. CTpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB MEpBhIX 20 XUMHUYECKHUX JIeMEeHTOB [leprnoamdeckoil cucTeMbl
. W. MenngeneeBa. XapakTepUCTHKA XUMHUYECKOIO »JJEMEHTa IO €ro IMOJIOKEHHUIO B
ITepronnueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS PAJNyCca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB M0 IPyINaM U MePUOIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHA HayKH U npakTuku. J[. . MenzaeneeB — yd€HbIN U TpaXKAaHUH.

Xumuueckas CBSI3b. KoBanentnas (nonsipHas u HETOJISIpHAS ) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Iponecchl
OKHCJICHUS U BOCCTaHOBJIEHUS. OKHUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3ydeHue OoO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aHMOJECHCTBHE THUIPOKCHIA
LMHKAa C pacTBOpaMu KUCIOT M IIEJIOYEH, IPOBEICHHUE OMBITOB, WIUTIOCTPUPYIOIIUX TPUMEPDI
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX PEAKINK (TOpEHUE, PEaKIIUN Pa3I0KECHHS, COSTUHEHNS).

Mesicnpedmemmuole céazu



Peanuzanus MEXNpeaAMETHBIX CBA3EH NPU U3yUYEHUU XMMHUHU B 8 KJIACCE OCYIIECTBISAETCS
yepe3 UCIHOJb30BaHUME KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U TIOHATHUH,
SIBJIFOIIMXCS] CHCTEMHBIMHM JUIS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHATHSA: HAy4dHbIM (QakT, rumoresa, TEOpus, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(uKkanusi,  MepUOAMYHOCTb,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJIETTUPOBaHUE, U3MEPEHNE, MOJIEIIb, IBJICHHE.

®dusuka: Marepus, aToM, D3JEKTPOH, INPOTOH, HEWTPOH, HOH, HYKIHWJ, H30TOIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, J3JEKTPUYECKUH 3apsl, BELIeCTBO, Tel0, 00BEM, arperarHoe
COCTOSIHME BEUIECTBA, a3, (M3NYECKUE BEIUYMHBI, €IUHMIIBI U3MEPEHUs,, KOCMOC, IUIAHETHI,
331161, CoJTHITE.

buonorus: porocunres, neixanue, ouochepa.

l'eorpadusa: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE TMOPOJbI, IOJIC3HBIC
MCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMUMHYeCKasi peaKuust

Ilepronuueckuii 3akoH. llepmogmyeckas cucrtemMa xuMuueckux i3nemeHtoB J[. H.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kalus, KajbIUsl U UX COEAMHEHUH B COOTBETCTBHH C
II0JIO’KEHUEM 3JIeMEHTOB B [leproanueckoii CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHJBI XMMHYECKOM CBSI3M. THIIBI KPUCTAUIMYECKHX PEIIETOK,
3aBUCHMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAIIMYECKONW PEMIETKM M BUAA XHMHUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOpPraHHMYECKHX BEIIeCTB. XHWMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K PAa3JIMYHBIM KjaccaM HEOPraHWYEeCKUX COEIUMHEHMH, MeHeTHYecKas
CBSI3b HEOPTaHUYECKHX BEIIECTB.

Krnaccudukanus XuMUUecKuX peakuil Mo pa3IudHbIM NpU3HAKaM (10 YUCIy M COCTaBy
YUaCTBYIOUIMX B pEaKIUH BEILIECTB, MO TEIUIOBOMY 3(dekTy, Mo H3MEHEHHMIO CTemneHel
OKHUCJIEHHS XMMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTajlu3aropa). JK30- U
9HAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPABHEHUS.

[TonsiTe o ckopoctn xumudeckoi peakuuu. [lonarue o0 oOpaTHUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M TIeTepOreHHbIX peakuusax. lloHsarue o
karanuze. I[lonstue o XxumuueckoM paBHOBecHU. @DaKTOphl, BIUSIOUIME HA CKOPOCTb
XMMHUYECKON PEaKIIMU U TI0JI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUM, JJIEKTPOHHBIM OajaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakiuu. CocTaBlieHWE ypaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIONb30BaHUEM METO/1a JIEKTPOHHOT'O OajlaHca.

Teopus 2IEKTPOIUTUYECKON AUCCOLUALMU. DJIEKTPOJIUTBHI M HEANEKTPOJINTHL. KaTnoHsl,
aHUOHBI. MexaHM3M [HMCCOLMAlMM BEUIECTB C pPa3IMYHbIMM BHUJAMH XHMUYECKOW CBS3H.
Crenenp auccounanuu. CuibHbIE U cllaOble AIEKTPOIHTHI.

Peakuuu moHHoro ooMeHa. YciaoBHsI IPOTEKaHUSl peaklnuii MOHHOTO oOMEHa, MOJIHbIE U
COKpaIEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHMM M COJIEH B CBETE
MpeiCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIuu Ha HOHBI.
[TonsiTHEe 0 THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISAMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METaJJIOB M HeMeTauloB (rpapuTa M anmasza), CJIOXKHBIX BEUIECTB (XJIOpHJa HaTpus),
UCCIIEOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM pEaKIMM OT BO3AECUCTBHSA Pa3INYHBIX
(bakTOpoB, UCCIIEJOBAaHUE 3JEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IMpolEcca AMCCOLUAINH
KUCJIOT, IIenodeld U cosei (BO3MOXKHO MCIIONB30BaHME BHJIEO MAaTepHajoB), MpPOBEICHUE
OTIBITOB, WUIIOCTPUPYIOIIMX MPHU3HAKU NMPOTEKAHMs PeaKIHMii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIJEJICHHE Tra3a, o0O0pa3oBaHHWE BOJbI), OIBITOB, WJUIIOCTPUPYIOLUINX MPUMEPHI



OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (TOpeHHEe, PEaKLUHU Pa3JIoKEHUs, COECIUHEHUs),
pacro3HaBaHHE€ HEOPraHMYECKHX BELIECTB C IOMOIBIO KAaue€CTBEHHBIX pPEAKIMil Ha HOHBI,
pEelIeHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U HX coeIUHEHUS

OOmast xapakTtepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHsI aTOMOB, XapaKTE€pHbIE
crenieHn okucieHus. CTtpoeHue u (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOrEHOB.
XUMHUECKHE CBOMCTBAa Ha MpUMepe XJopa (B3auMOJCHCTBHE ¢ MeTalllaMH, HeMeTaJUIaMHu,
miesnioyamu).  Xsoposogopon. ConsiHash KUCIOTa, XHUMHYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPOAa Ha OPraHM3M uelloBeka. BakHelye XiIopuabl
1 UX HaXO0XJECHUE B IIPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHsI aTOMOB,
XapakTepHble cTeneHu okucieHusa. CTpoeHue u (puU3MUecKHe CBOICTBA MPOCTHIX BEIIECTB —
KHCJIOpO/ia U Cephl. AJUIOTPOITHBIE MOAM(DUKALNU KHCIOPOAa U cepbl. XMMHUYECKHE CBOWCTBA
ceprl. CepoBomopoj, CTpoeHHe, (U3MUECKHE W XUMHUYECKHe CBOWMCTBA. OKCHABI CEPhl Kak
IpEeJCTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, (PU3HUECKHUE U XUMHUYECKHE CBOHCTBA
(obmme kak mpeAcTaBUTENS Kiacca KHUCIOT M crnenuduueckue). XUMHUYECKHE pEeaKIHH,
Jekallde B OCHOBE MPOMBIIIJIEHHOTO croco0a IMONydyeHHsl cepHOW KHUCIOoThl. llpumeHeHue
cepHoil kucnoTel. Cou cepHOM KUCIOThI, KaYeCTBEHHAs peakuus Ha cyjbdaT-uoH. Haxoxnenue
ceppl M €€ COeIMHEHUH B npupojae. XHUMHUYECKOE 3arps3HEHUE OKpPYXarolleW Cpelsl
COETMHEHUSIMHU cepbl (KUCIOTHBIE IOXAH, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
IPEIOTBPALICHMSL.

OOmass xapakTepucThka 3J1eMEeHTOB VA-rpymnmbl. OcCOOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHble CTENEHM OKHUCICHUSA. A30T, pacupocTpaHeHue B Tpupoje, (uznueckue u
XUMHUYeckue cBoiicTBa. Kpyrosopot a3ora B npupoje. AMMHaK, ero (u3nyeckue U XuMHYECKHe
CBOWCTBA, MoyyueHue u npuMeHeHune. Coin aMMOHUS, UX (PU3NUECKUE U XUMUUECKUE CBOUCTBA,
npuMeHeHne. KauecTBeHHasl peaknyss Ha MOHBI aMMOHUSA. A30THas KUCJIOTa, €€ IOJIydYeHHue,
¢u3uueckne M XUMHUYECKHE CBoicTBa (oOImMe Kak TMpeICTaBUTENs Kjacca KHCIOT H
cnenuduueckue). lcrnonap3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpaIbHBIX
ynoOpeHuii. XuMu4eckoe 3arps3HeHre OKpYKarolled cpe/ibl COeTMHEHUIMHU a30Ta (KMCIOTHBIE
JOKIH, 3arpsi3HEHHE BO3]lyXa, MOYBbI U BOA0EMOB). Pocdop, alaoTpoIHble MOAUPUKALUN
docdopa, dpusnueckue n xumuyeckre cpoicrsa. Okeup pochopa (V) u pocdopnas kucinora,
¢usznyeckue M XUMHUYECKHe CBOWCTBa, moiydyeHue. Mcmonb3oBanue ¢(ochaToB B KauecTBe
MHUHEpaJIbHBIX YA00pEHUH.

O6mas xapakrepuctuka 37eMeHToB [VA-rpynmbel. OcoOeHHOCTH CTpPOEHHUSI aTOMOB,
XapaKTepHbIe CTENCHU OKHCICHUA. YTIIEpO, aJUIOTPONHbIE MOJU(HUKAIIMY, PACIPOCTPaHEHHE B
npupoe, pusndeckre U XuMuyeckue cBoictra. AacopOuus. KpyroBopot yriepona B npupo/e.
Oxcuapl yraepona, ux (pusnyeckue U XUMHUYECKHUEe CBOWCTBA, JACWCTBUE HA >KUBbIE OpraHU3MBI,
MOJTyYeHHEe U MPUMEHEHHE. JKOJOTUYECKHE TPOOJIeMBbI, CBsI3aHHbBIE ¢ OKcuaoM yriepoaa (IV),
TUIIOTE3a TI100aJbHOTO MOTEIJICHUS KIUMarta, MapHUKOBBIM 3¢ ¢dekT. YroiapHas KuciaoTa U €€
coiu, X (pU3MUecKkre M XUMHUYECKHE CBOWCTBA, MOJyueHHWE U NpuMeHeHue. KauecTBeHHas
peakiust Ha  KapOoHaT-uMOHBL. ~ Vcmonmp3oBaHue — KapOOHaToB B OBITY, MEAMIUHE,
MIPOMBIIIJIEHHOCTH U CETTLCKOM XO03HCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCJUHEHUSAX yIiepoja
(MeraH, 9TaH, STWJIEH, alleTWIEH, STaHOJ, TJHUIEpPUH, YyKCycHas kucioTa). IIpupoansie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHl UX MepepabOTKU
(6en3uH), UX POk B OBITY ¥ MMPOMBINUICHHOCTH. [TOHATHE O OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oelkax, YIrJIeBOJaX — W HX pOJIM B JKH3HM 4YelloBeKa. MarepuanbHOE eIUHCTBO
OpPraHMYECKUX U HEOPTraHUUECKUX COSIMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4Y€HHE U NpPUMEHEHHE.
Coenunenus kpemHusi B mnpupoge. OO6mme mpencraBieHus o6 oxcuae kpemuus (IV) u
KpeMHHUEBOM kucioTe. CHIMKAThI, UX UCTIOIb30BaHUE B OBITY, B MPOMBINUICHHOCTH. BaxkHeiue



CTpOMTENIbHBIE MaTepHajbl: KepaMHKa, CTEKJIO, IIeMEHT, O€TOH, jkene300eToH. IIpoliemsr
0€3011acHOT0 UCTOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

n3y4eHHe 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUil Ha XJIOPUA-MOHBI M HaOIIO/IeHHE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3NYECKue U XUMHUYECKHE CBOICTBA TaJlor€HOB M MX COEAMHEHHUH (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEPHATIOB), O3HAKOMJIEHHE C 00pa3lamMH XJIOpPHIOB (TajJOreHH/IOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEeIMHEHUSMU (BO3MOXKHO HCIOJIb30BaHHUE
BUJ€OMATEpHUaoB), HaOMIoleHHe Tpolecca OOYIVIMBaHUS — caxapa IOJX  JeicTBHEM
KOHIEHTPHUPOBAHHON CEPHOM KUCIOTHI, U3yYeHHE XUMUYECKHUX CBOMCTB pa30aBIIEHHON cepHOi
KUCJIOTBI, MPOBEJICHHE KAYECTBEHHOW peakIMU Ha CyJb(paT-uoH M HaOIro/eHHe NMpu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MUECKUMU CBOMCTBaAMHU a30Ta, (pochopa U HUX COECOUHEHMI
(BO3MOXKHO HCITOJIb30BaHHME BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (POCHOPHBIX y100peHHUH,
MOJIy4eHHe, CcoOMpaHue, pacrno3HaBaHUWE M H3Y4YEHHE CBOICTB aMMHaka, IpPOBEIECHUE
Ka4eCTBEHHBIX pEaKkUWid Ha HOH aMMOHUA M (ocdar-MOH M H3yYyeHHE TNPU3HAKOB HX
MPOTEKaHUs, B3aUMOJECICTBHE KOHIIEHTPUPOBAHHOM Aa30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHANIOB), U3YUEHHE MOJENEH KpUCTAUIMYECKHX PEIIETOK anamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpPOIHMH pPACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YTJIEM M YCTPOIMCTBOM MPOTHBOrasa, MOJIy4eHUe, COOMpaHue, paclio3HaBaHUE
U U3yYEHHE CBOMICTB YIJIEKHCIIOTO ra3a, IMpOBEICHHE KaueCTBEHHBIX peaklMii Ha KapOoHAT U
CIWIMKAaT-HOHBl W HW3Y4YEHHME MPU3HAKOB MX IMPOTEKAaHHs, O3HAKOMIIEHHE C MpPOIyKIUEH
CUJIMKAaTHOM IPOMBIIUIEHHOCTH, PEUIEHUE DKCIIEPUMEHTAJBHBIX 337a4 Mo TeMme «BaxHeimue
HEMETAJUIBI U UX COETUHEHUS.

MeTajliibl M MX COCAMHEHUS

OOmast xapakTepUCTHKAa XUMHUYECKHUX OJJIEMEHTOB — METAUIOB Ha OCHOBaHMM UX
nonoxxeHus B [leprnoandeckoit cucteMe Xxumudeckux 3nemMeHToB . 1. MenzaeneeBa u cTpoeHuUs
atoMoB. CTpoeHue MeTajioB. MeTalnnueckas CBA3b M METAUIMYECKas KPUCTAIIIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN PsAJ HANpsLDKEHUM MeTauioB. PU3MUECKME U XMMHUYECKHE
cBoiicTBa MeTauioB. OOmMe crnocoObl moiaydeHus MeTayioB. [IoHATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIiiaBsl (CTallb, UYyTYH, TIOPATIOMUHHMA, OpOH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIIICHHOCTH.

[I{erounble MeTAIIBL: TIOJIOKEHUE B [leproanyeckoi cucreMe XMMUYECKUX J1eMEHTOB /1.
N. MeHnneneeBa, CTpOCHHE MX aTOMOB, HaXOXACHUE B Ipupoje. Pu3nyeckue U XUMHUYECKUE
cBOiicTBa (Ha mpumepe HaTpus U Kaiusi). OKCUABI U THIPOKCHIBI HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUM.

[[{emoyHO3eMENbHBIE METAJUIBI MarHuil M KajdbUui: MojoxxkeHue B [lepnogmdeckoit
cucreMe xumudeckux diaeMeHToB . M. MenpneneeBa, CTpoeHHE MX aTOMOB, HAXOXKICHHUE B
npupoje. Ou3ndeckne U XMMUYECKHE CBOMCTBA MarHus M Kajblus. Baxnenmme coeauHeHUs
Kaiblus (OKCUA, TUIPOKCHUL, cONn). KECTKOCTH BOABI M CIIOCOOBI €€ YCTpaHEeHHUS.

AmoMmuHui: noniokeHue B Ilepumonnueckoin cucrteMe Xxumudeckux sieMeHtos [ .
MeneneeBa, CTpOCHHE aTOMa, HaxoXJeHue B npupone. GuU3ndyeckue U XUMHUYECKHE CBOWCTBA
anmoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/Ia U THPOKCHA ATFOMUHUS.

XKeneso: mnonoxenne B Ilepmonmyeckoil cucreme xummudeckux dnemeHroB [l W.
MeHeneeBa, CTpOCHHE aTOMa, HaxoXJeHUe B npupojae. Ou3ndeckne U XMMUYECKHE CBOMCTBA
xkene3a. Okcunsl, Tuapokceunasl U conu kenesa (II) m xenmesa (III), mx cocraB, cBoiicTBa U
MIOJTyYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C O00pa3llaMM METaJJIOB M CIUIaBOB, WX (PU3MYECKUMH CBONCTBaMH,
U3yueHHE pe3yJbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIONB30BaHME BHIEOMATEpPHAJIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCHA KAJIBIHMS U HATPHsI C BOJION (BO3MOKHO HMCITIOJB30BAHHE
BUJIEOMATEpPHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IpOILlECCa TOPEHUS JKEJIe3a B



KHCIIOpOJEe  (BO3MOXXHO  HUCIOJIb30BAaHUE  BUJEOMATEPHUANIOB), TPU3HAKOB  MNPOTEKaHUS
Ka4eCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, KajbIlvs, aJIOMHHUS, ITMHKA, xene3a (II) u xenmesa
(III), memu (1), HaGnrogeHWE U OMHMCAHKE MPOILIECCOB OKPAITMBAHUS TUIAMEHU MOHAMH HATpHS,
KaJIisl ¥ KaJbIUs (BO3MOXKHO HCIIOIB30BAaHHUE BUCOMATEPUAIIOB), UCCIEIOBaHNE aM(DOTEPHBIX
CBOWCTB I'HJIPOKCHIA aJFOMUHHUS U TUAPOKCUIA LIMHKA, PELIEHUE IKCIIEPUMEHTAJIBHBIX 3a1a4 I10
TeMme «BaxkHelme MeTaibl U UX COCTUHEHUSD.

XuMus M OKpy:KamoLas cpeia

BemectBa n maTepuansl B MOBCEIHEBHOM KU3HU 4YelloBeKa. be3omacHoe MCnoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momomis mpH XUMHYECKHX OXKOTax H
OTpPaBJICHUSX.

XUMHYECKOe 3arps3HEHHE OKpYKarollel cpepl (MpeaenbHas JOMyCTUMAas KOHIIEHTpaIus
Benlects, nainee — [1/1K). Ponabs XxuMuu B pemeHr# 3K0I0rHUecKUX Ipodiem.

Xumuueckuii IKcnepumenm:

n3ydeHrne 00pasIoB MaTepruaoB (CTEKIIO, CIIABbl METAIIJIOB, MIOJTUMEPHBIC MATEPHATIBI).

Mescnpeomemnuie ceasu

Peanuzanus MeXnpeIMETHBIX CBA3EH MPU U3YYEHUU XUMHH B 9 Kilacce OCYIIECTBIISETCA
yepe3 HCMOJb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHITHA, TaK W TIOHATHUH,
SABJISFOIIMXCS] CACTEMHBIMU TSI OTZICJIBHBIX MTPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHATHS: HAy4YHBIM (aKT, TUMOTe3a, 3aKOH, TEOopus,
aHajau3,  CHUHTE3,  Kilaccuukamus,  TEePUOIUYHOCTh,  HAOIIOJEHWE,  DKCIIEPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHHE, TAPHUKOBLIN 3 PEeKT, TEXHOTIOTHUS, MATEPHAIIBI.

®dusuka: Marepusi, aToMm, OdJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJI, H3OTOMbI,
pPalMOaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUU 3apsii, NPOBOJHUKH, MOJYIIPOBOIHUKH,
TUDJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSTHHUE BeIlecTBa, Tas,
pacTBOp, pacTBOPUMOCTb, KPHUCTAJUIMYECKAsh pEHIETKa, CIUIaBbl, (U3NYECKUE BEIUYHHBI,
€IMHUILIBI U3MEPEHHS, KOCMHUYECKOE MTPOCTPAHCTBO, TJIAHETHI, 3BE31bI, COJHIIE.

buonorus: dotocunTes, apixaHue, O6uocdepa, SKOCUCTEMA, MHUHEpAIbHBIE yI0OpeHUs,
MHKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

l'eorpadusa: armocdepa, rtugpocdepa, MHHEpAIbl, TOPHBIE TMOPOABI, IOJIC3HBIE
HCKOIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEro o00pa3oBaHUs
JIOCTUTAIOTCS B XOJIe 00YUYEHUSI XUMUU B €TUHCTBE YU€OHOM M BOCITUTATEIHLHOUN JACATEIHHOCTH B
COOTBETCTBUM C  TPAJAMIMOHHBIMU  POCCUMCKUMHU  COLMOKYJIBTYPHBIMH M  JTyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHSATHIMU B OOIIECTBE MpaBUJIaMU M HOPMaMU TOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CAMOTIO3HAHMS, CAMOPA3BUTHSI M COIMATIN3AIINN 00yYatOIIUXCsl.

JIugHOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMH W PACIIUpPEHUE ONbITa JNEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1)maTpuoTH4YeCKOro BOCIIMTAHMA:

IIEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJICUIO, TIOHWMaHUsl 3HAYEHUS XMMHYECKON HAayKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
CITOCOOHOCTH BJIQJIETh JOCTOBEPHON MH(MOpPMAIUEH O MEPEeaOBBIX JTOCTHUKEHUSX M OTKPBITHIX
MHUPOBOI U OTEYECTBEHHON XUMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE
MHpa 1 00IeCTBa;

2)rpa:;kIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUSI O COIMAJIBHBIX HOPMaxX W TpaBUJaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE, KOMMYHUKaTUBHOM KOMIIETEHTHOCTHU B OOIIIECTBEHHO TMOJIE3HOM,
y4eOHOMCCIIEIOBATEIbCKOW, TBOPYECKOW W JIPYTUX BHIAX JCATEIHHOCTH, TOTOBHOCTH K
pa3HOO0pa3HON COBMECTHOM JESITENLHOCTH MPH BBHIMIOJIHEHUU yUeOHBIX, TO3HABATEIBHBIX 33134,
BBITIOJITHEHUH XUMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUU Y4YEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOII B TPOIECCE ITOM y4eOHOU NesATeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEICHWE M TOCTYNKH CBOMX TOBAapHUINECH C TO3WIMKA HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEACTBUI MOCTYIIKOB;

3)eHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHUYECKUE  TPEJCTABICHUS O  BEIIECTBE M  XUMUYECKOM  peakivH,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONIAE OCHOBY IS
NMOHMMAaHUS CYIN[HOCTH HAyYHOH KapTUHBI MHpa, TPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3AX UYEJIOBEKa C MPUPOJHON CPEoi, O Poiu
XUMUU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HANpPABJICHHBIC HA TMOJTYyYEeHHWE HOBBIX 3HAHUW MO XHUMHH,
HEOOXOouMBbIe ISl OOBSCHEHUS HAOMIOIAaeMBIX IIPOLIECCOB W SBIEHUH, MO3HABATEIBLHOM,
WH(POPMAITMOHHON U YUTATEIHCKON KYJIbTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSATEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JHUTEPATypOd, JOCTYMHBIMH TEXHHUYECKUMHU CPEACTBAMH
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyUYEHHIO0 W TO3HAHUIO, JIF0O03HATENLHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHuI0, TPOEKTHOM U HCCIIEA0BATENbCKOW AESITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HATPaBIEHHOCTH U YPOBHSI OOYUYCHHsI B TATbHEHUIIIEM;

4)¢opmMupoBaHus KyJbTYPbl 310POBbA:

OCO3HaHUE IEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370pPOBbIO,
YCTAaHOBKM Ha 3J0POBBII 00pa3 >KWU3HU, OCO3HAHWE TIOCIEJICTBUM W HEMPUITHE BPETHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOTOJs, HAPKOTUKOB, KypeHHUs), HEOOXOIMMOCTH COOIIOACHHUS
npaBujl 0€30MACHOCTH TPHU OOpaIEeHWH C XUMHYECKUMHU BEIIECTBAMH B OBITY W peajbHOM
KU3HU;

5)Tpya0BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHUYECKOMY H3yUEHHUIO MPoQecchii u Tpyaa pa3TuIHOTO poJia, yBaXKEHUE K
TPyIy W pe3yJbTaTaM TPYAOBOM JESITEIBHOCTA, B TOM YHCJI€ HAa OCHOBE IPUMEHEHHS
OpEeIMETHBIX 3HAHUW 10 XHMHH, OCO3HAaHHBIA BBIOOP WHAMBHIYAIbHOM TpPaeKTOPHUH



NPOJOJDKEHUsT O00pa30BaHUs C Y4Y€TOM JIMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMUH,

OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN, YCHEIHOW MpOPecCHOHANbHON IEsTeNIbHOCTH U

pa3BUTHs HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIalTUPOBATHCS B MPO(HECCHOHAIBHON CpeIe;
6)3K0JI0TMYeCKOro BOCIIMTAHMS:

9KOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHHE K MPUPOe KaK UCTOUHUKY XKHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMaHHE LIEHHOCTH 3J0pPOBOro M Oe3omacHoro obOpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (M3MYECKOMY M TICUXMYECKOMY 3/0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHNUs TTpaBUiI O€30MacCHOr0 MOBEACHUS MPU paboTe ¢ BELeCTBaMH,
a TaK)KE B CUTYaLUAX, YITPOXKAIOIIUX 3J0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHATH 3HAHUS, MOJydyaeMble NMPU HU3YYEHUH XUMHHU, JUISI PELICHUS
3a/1a4, CBSI3aHHBIX C OKPY>KAIOIIEN TPUPOIHOMN CPEOM, Ui MOBBIILIEHUS YPOBHS IKOJIOTHYECKOU
KyJbTYPBl, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTHUECKUX IMpoOJieM U MyTed UX pelieHHs
IOCPEACTBOM METOJIOB XUMHUH, IKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHHUKAaTUBHON M COLIMAIIBHON IIPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pe3yibTaTOB BBIIEISIOT 3HAUYMMble ISl (POPMHUpPOBAHUS
MHUPOBO33pEHUs OOILIeHayuHble MOHATHS (3aKOH, TeOpus, MPUHLMUI, THIIOTe3a, (QakT, cUcTeMa,
MPOLIECC, DKCIIEPUMEHT U JIPYTOe€.), KOTOPble UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUHN U3 ATUX MPEIMETOB (hOPMUPOBATH MPEICTABIECHUE O
LIEJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHHMBEpcalbHble Yy4eOHble NEHCTBUS (IIO3HaBaTEIbHbIE,
KOMMYHHUKATHBHbIE, PETYJSTHBHbIE), KOTOpble OOecreunBaoT (HPOPMUPOBAHME T'OTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTenbHbIC YHHBeEPCAJIbHbIC YUeOHbIC e CTBUS

ba3oBble Jornyeckue 1eMCTBHSA:

YMEHMSI HCIOJIb30BaTh IPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPU OCBOEHUM 3HAHUM:
pacKpbIBaTh CMBICT XMMHMUYECKHUX MOHATHM (BBIIENSATH UX XapaKTEepHblE IPU3HAKHU,
yCTaHaBJIMBATh B3aUMOCBS3b C APYTUMH MOHATUSAMH), UCIIOJIB30BaTh MOHATHS Ui OOBSICHEHUS
OTIENbHBIX (DAaKTOB U SBJICHUH, BBIOMpPATh OCHOBAaHUS M KPUTEpUU IJs KiaccuUKauu
XMMHUYECKHUX BEIECTB U XMMHUECKUX PEAKIUI, yCTaHABIUBATh IPUYUHHO-CIIEACTBEHHBIE CBA3U
MeX1y 00bEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHbIE, 1€yKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBOBI U 3aKIIOYCHMS;

yMEHHE MPUMEHSTh B IMpoLiecce MO3HAHUSA MOHATHUS (IpeIMETHbIE M MEeTallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPEOOpPa3OBBIBATH IIMPOKO
MIpUMEHsSIEMblE B XUMHH MOJIEIbHbIE MPEACTABIECHUS — XUMUUECKUHM 3HaK (CUMBOJI 3JIE€MEHTA),
XUMHYecKkass (GopMyla M YypaBHEHHE XHUMHUYECKOM peakiuu — TMpH pelIeHuH Yy4eOHO-
MO3HABATENbHBIX 33/7a4, C YYETOM OSTUX MOJENbHBIX MPEICTaBICHUH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC NMPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKHMX BEIIECTB U
XUMHUYECKUX PEaKIHi, BBISBIATH OOIIKME 3aKOHOMEPHOCTH, MPUUYUHHO-CJIEICTBEHHBIE CBS3U U
IIPOTUBOPEYMSI B U3yUaEMBIX MPOLIECCAX U SABJICHUSAX.

Ba3zoBble uccienoBarebckue 1eiCTBUS:

YMEHHME HCIOJIb30BaTh IMOCTABJICHHBIE BOMNPOCHl B KAUECTBE HMHCTPYMEHTa IO3HAHMS, a
Takke B KadecTBE OCHOBBI s (POPMHpPOBAHHUS THUIOTE3bl IO TMPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYXICHUN;

MpUOOpETEHNE OMbITa MO IJIAHUPOBAHUIO, OPTaHM3AlMM M MPOBEACHUIO YYEHHUECKHX
9KCIEPUMEHTOB, YMEHHE Ha0II0JaTh 3a XOJI0OM MPOLIECcca, CAMOCTOATEIbHO MPOTHO3UPOBATh €ro
pe3ynbTatr, (GopMynupoBaTh OOOOIIEHHMS M BBIBOJBI MO pe3yJibTaTaM HPOBEAEHHOIO OIbITA,
UCCIIEIOBaHMs, COCTABIIATh OTUYET O MPOJIETaHHON paboTe.

PatGora ¢ undopmanmeii:

yMEHHUE BbIOUpATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMALIMIO PA3TMUHBIX BUI0B
1 (opM IpeICTaBICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (HAay4HO-TIOMYJISipHAs TUTepaTypa



XMMHUYECKOTO COZAEp)KaHUs, CIpaBOYHble mocoOusi, pecypcbl HWHTepHeTa), KpUTHUECKH
OLICHUBATh MIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAILIHIO;

YMEHHUE MPUMEHSTh Pa3IMyHble METObI U 3alPOCHI MPH MOUCKE U 0TOOpe MH(OpMaIK U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX IS BHITOJHEHUS! YUEOHBIX U TO3HABATENIbHBIX 33]a4
OTIpeNIeIEHHOr0 THUMa, MPUOOpPETeHHEe OmblTa B 00JAaCTH MCIOJIb30BAaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIa/IEHUE KYJIbTYpO aKTUBHOTO MCIIOJIb30BAHMS Pa3IMUHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHUMAJIbHYIO (opMy mpeacTaBieHUs
nH(pOpMallMd ¥ WIUIIOCTPUPOBATH peEIlaeMble 3a/a4d HECJIOXKHBIMU CXEMaMH, JuarpaMMmamu,
npyrumu popMamu rpauky U UX KOMOUHALIUSAMUY;

yMEHHE HCMOJIb30BaTh M aHAIM3UPOBATh B Tpollecce YYeOHOH U HCCieoBaTelIbCKON
NeSITebHOCTH MH(POPMALIKIO O BIUSHUM MIPOMBIIIIEHHOCTH, CEJIbCKOTO X03siCTBA M TpaHCIIopTa
Ha COCTOSIHHE OKPY>KaIOLIeH MPUPOIHON CPEIbl.

KoMMmyHuKaTHBHBIC yHHBepcalbHbIe y4eOHbIe JeHCTBHUS:

yMEHHsI 3aJaBaTh BONpPOCH (B XoAe aAuaigora W (WIM) JUCKYCCHHM) IO CYIIECTBY
oOcyxmaeMoll TeMmbl, (OPMYJIHPOBATh CBOM TNPEAJIOKEHHS OTHOCHUTEIHHO BBIMOJIHEHUS
MPETI0KEHHOM 3a/1a4u;

YMEHMSI IPEACTABIIATD NOJyUEHHBIE PE3YJIbTAThl I03HABATEIBHOMN NE€ATEIBHOCTH B YCTHBIX
U THUCBbMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 pPEe3yJbTAaTOB BBIIOJHEHUS XHUMUYECKOTO
JKCIepUMeHTa (JabopaTOPHOTO ONbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEII[ECTB, y4eOHOTO MTPOCKTA);

YMEHHUSI y4eOHOrO COTPYIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IO3HABATEIbHON U
HCCIIEIOBATEeNIbCKON JIEATEIbHOCTH MPU PELICHUH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COIJIAcOBaHMsA MO3UIUH (00CYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBbIE
LITYPMbD», KOOPJMHALIMSI COBMECTHBIX JAEMCTBUIA, ONpe/iesieHle KPUTEpUEB MO OLIEHKE KayecTBa
BBITIOJIHEHHOH paboThI U JpyTHE).

PerynsiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIE 1eHCTBUSA:

YMEHHE CAMOCTOATEIBHO ONPENENATh LEIN AEATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOKO JI€ATEIbHOCTh, BBHIOMpATh
HanOonee dS¢ddexkTuBHBIE CcMOCOObI  pemieHus y4yeOHBIX W TO3HaBaTEeNbHBIX 33724,
CaMOCTOSITENIBHO COCTABJISITH WJIM KOPPEKTUPOBATH IPEUIOKEHHBIN aNrOpUTM ACUCTBUN TPH
BBIMOJIHEHUM 33/1aHUil ¢ y4€TOM IMOJyYyeHHs HOBBIX 3HAaHUH 00 H3ydyaeMbIX OOBEKTaX —
BEIIECTBaX M PEAKIIMIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asBICHHON 1€y,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTBI, IPEJIaraéMble B YCIIOBUU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJNbTaTOB IO OCBOEHHIO O00s3aTEIbHOIO COZAEpIKaHUs,
YCTaHOBJIEHHOTO JaHHOM (enepanpHOi pabouell mporpamMmoi, BBIAENSIOT: OCBOCHHBIE
00yyaromyMMHUCs Hay4yHbIEe 3HAHUS, YMEHHUS W CIOCOObI IEWCTBUI, BUABI AESATEIBHOCTH II0
MOJIyYEHHUI0O HOBOTO 3HAHHWA, €ro HHTEpHpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHI0 B
Pa3IMYHBIX YUYEOHBIX U HOBBIX CUTYAIHSIX.

K konny obydenus B 8 kiacce mpeaMeTHbIe pe3yJbTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHUI:

®  pacKpbIBaTh CMBICJI OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJIEKYJa, XUMUYECKHUI

JJIIEMEHT, NPOCTOE BEIECTBO, CIOXXHOE BELIECTBO, CMeCh (OJHOPOAHAS U
HEOJIHOPO/IHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JoJII XHUMHUYECKOTO
JJIeMEHTa B COEJUHEHHM, MOJISIPHBI OO0BEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJIb,
3IIEKTPOOTPHULIATENILHOCTh, CTENIEHb OKUCIICHHSI, XUMUYECKasl PeaKys, KIacCUpUKaIHs
peakuuii: peakliuu COeIMHEHUs, PEaKIUU Pa3IoKEeHHsI, peaKlIUK 3aMEeIleHNUs], peaKuu
o0MeHa, 9K30- M HJOTEPMUYECKHE PEAKIIUH, TeTIIOBOI 2P PeKT peakiuu, 11po aToma,
AJICKTPOHHBIA CJIOM aTtoMa, aTOMHasi OpOWTal b, PaguyC aroMa, XUMHUYECKas CBS3b,



NOJIIpHAsl U HENOJIIpHAsl KOBAJIEHTHasl CBs3b, MOHHAs CBSA3b, WOH, KaTHOH, aHUOH,
pacTBOp, MaccoBas J0JIs BellecTBa (MPOIEHTHAs KOHLEHTPALUs1) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHUX IOHATUH M MPUMEHSTH 3TH
MOHSITUS ITPU ONTUCAHUH BEILIECTB M UX MPEBpaIlCHUN;

UCITIOJIb30BaTh XUMHMYECKYI0O CHMBOJMKY JJIsI COCTaBJ€HHsS (OPMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

OTIpeNieNIATh BAJCHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX, CTENCHb
OKHUCJIGHHS DJIEMEHTOB B OWHApHBIX COEIUWHEHUSIX, NPUHAJUIEKHOCTh BEHIECTB K
OTpeNIeIEHHOMY KJIacCy COeIMHeHMH 1o QopMmysiaM, BHJ XUMHYECKOH CBSI3U
(kxoBaJIeHTHasl U HOHHAsI) B HEOPTraHUYECKUX COEIUHEHMSIX;

packpbiBaTh cMmblca Ilepuonnueckoro 3akona [[. 1. MenneneeBa: neMOHCTpUpPOBaTh
MOHUMAaHHE MEePUOANYECKON 3aBHCHUMOCTH CBOWCTB XMMHYECKHX JJIEMEHTOB OT HX
nojio)keHuss B Ilepuonmueckoll cucteme, 3aKOHOB COXPAHEHHUS MAacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHa ABOTaIpo;

ONHKCBHIBaTh M XapakTepu3oBaTh TaOiauuHyto ¢opmy Ilepuonuueckoil cucteMsl
XUMHUYECKHX JJIEMEHTOB: pa3fnyaTh IMOHSATHS «IJIaBHas mnoArpymnmna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Manble u OoJybIIME MEPUOMABI, COOTHOCHUTH
0003Ha4YeHHsI, KOTOpble UMeroTcsl B Tabmune «llepuoanueckas cucreMa XMMHYECKUX
aneMmeHToB [I. Y. MenaeneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMM CTPOEHHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COocTaB M 3apsi sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpeiesIeHue X 10 IEKTPOHHBIM CIIOSM);

KJIaCCU(PUIIMPOBATh XUMUYECKHE AJIEMEHThI, HEOPraHMYECKHE BEIEeCTBA, XUMUYECKUE
peakuuyu (10 4MCIy M COCTaBy YYacTBYIOIIMX B PEAaKIMHM BELIECTB, IO TEILIOBOMY
apdekry);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB,  NOJTBEp)KJasi  ONUCAHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX Ka4eCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMSI XUMUUECKHUX NIPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX;
BBIUUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJTF0 XMMUYECKOTO 3JIEMEHTa 110 (hopMyJie COeAMHEHUs], MACCOBYIO JIOJIO BELIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlnu;

IPUMEHATH OCHOBHBIE OINEpPALMM MBICIUTEIbHOU NEATENbHOCTH — aHAJIU3 U CUHTES,
cpaBHEeHME, 0000IIEeHNe, CUCTEMATH3AIUI0, KIaCCU(PUKAINIO, BBISBICHUE NPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H — JUI1 M3yYEHUs CBOWCTB BEIIECTB M XMMHUYECKHUX pEaKLui,
€CTeCTBEHHO-Hay4YHbIE€ =~ METOAbl  NO3HaHWs  —  HaOJIofeHWe,  HU3MEpeHue,
MOJICJIUPOBAHKE, IKCTIEPUMEHT (peabHbIN 1 MBICJICHHBIN);

cleloBaTh IMpaBWJIaM TIOJb30BaHUS XUMHUYECKOM TMOCyJIoM U 1ab0paTOpHBIM
00OpyI0BaHHEM, a TaKXKe MpaBuiIaM OOpallleHHs] C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOIYUYEHHUIO
U CcOOMpaHUIO ra3000pa3HbIX BEIIECTB (BOJOpPOJA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOPOB € ONPEAECIEHHON MacCOBOM J0JIE PaCTBOPEHHOTO BENIECTBA, IJIAHUPOBATH
Y IIPOBOJNUTH XUMHYECKHE DKCIIEPUMEHTHI [0 PACIO3HABAHUIO PACTBOPOB ILIENOYEN U
KHCJIOT C TIOMOIIBIO MHJIUKATOPOB (JIaKMYyC, peHOI(pTalIenH, METUIIOPaHX U APYyTHE).

K xonuy obydenus B 9 kijacce MpeIMETHbIE pe3ysibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaxxaTb c(hOPMUPOBAHHOCTH Y O0yUaIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHMX IOHATHM: XMMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CII0KHOE BELIECTBO, BAJICHTHOCTD,
IIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XUMHUYECKAs pPEaKlMsl, XUMUYeCKas
CBSI3b, TEIJIOBOM 3PQEKT peakiuu, MOJib, MOJSIPHBIM 00BEM, PacTBOP, IEKTPOIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, pEeaKUu HOHHOro OOMeHa,



KaTaJln3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE U HEOOpaTHUMbIE pEaKLuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  OKHUCIUTEIb,  BOCCTAaHOBUTEIIb,
OKHCJICHME M BOCCTaHOBJIEHHE, aJUIOTPONHsA, aM(OTEPHOCTb, XUMHUECKas CBS3b
(koBaJleHTHasl, WOHHAas, MeETaJJIM4ecKas), KpUCTaJUIMYecKas pemeTKa, KOppO3Hs
METAJIJIOB, CIUIABbI, CKOPOCTb XHMMMUYECKOM pEakluu, NpPEeIelbHO JOIyCTUMas
koHnenTpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHUX IOHATUH M MPUMEHSTH 3TH
MOHSITUS ITPU ONTUCAHUH BEILIECTB M UX MPEBpAIlCHU;

UCIIOJIb30BaTh XUMHMYECKYI0O CHMBOJMKY JJIsI COCTaBJ€HHsS (OPMYJT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpEACNATh BaJ€HTHOCTh M CTENEHb OKUCIEHHS XUMHYECKMX JJIEMEHTOB B
COEIMHEHUSX Pa3JIMYHOIO COCTaBa, MPHHAJIEKHOCTh BEIIECTB K OIpeneIEHHOMY
KJaccy CoelMHEHMH Mo (opmynam, BHJ XUMHYECKOH CBS3M (KOBAJIEHTHAs, MOHHA,
MeTaJIJIM4YecKasi) B HEOPraHMYEeCKHX COEIMHEHUSX, 3apsA]l HMOHA IO XMMHYECKOM
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHMYECKHUX COCTUHEHUH, THI
KPUCTAJITMUECKON PEeIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMblca llepnoanueckoro 3akona J[. 1. MenneneeBa U JEMOHCTPUPOBATh
€ro MOHMMAaHME: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHylo ¢opmy lleproanueckoit
CHUCTEMBl XMMHYECKHX ODJIEMEHTOB: pa3jivyaTh IOHATUS «TJaBHas noarpynmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», manele W OOJbIIME TMEPHOJBI,
COOTHOCHTh 0003Hau€HHs, KOTOpblEé HUMEIOTCA B IEpHOAMYECKON Tabauie, C
YHUCIIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHMX AJIEMEHTOB (COCTaB U
3apsj sizipa, oolIee YnUCiIo IEKTPOHOB M paclpeesieHHe UX MO JIEKTPOHHBIM CIIOSM),
OOBSACHATH 0O0IIMEe 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB DJEMEHTOB M HUX
COEIMHEHUI B NPEJENax MaJbIX NIEPUOJO0B U IVIaBHBIX MOATPYMII C YYETOM CTPOCHHUS
UX aTOMOB;

KJIaccu(UIMPOBATh XUMUYECKHE AJIEMEHTHI, HEOPraHUYECKHUE BEIIEeCTBA, XUMHUECKUE
peakuuu (IO YHCIy W COCTaBy YYacTBYIOIIMX B PEAKIUH BEILIECTB, MO TEIUIOBOMY
3 PeKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCICHUS XUMUYECKHX 3JIEMEHTOB);
XapakTepU30BaTh (OMUCHIBATh) 0OmMe M cHenupUIECKUe XUMHUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BELIECTB, NOATBEP:K/1asl ONMCAaHUE IPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPaBHEHUS JJIEKTPOIUTUYECKON JUCCOLMALMHN KUCIIOT, IIEJI0Uel U COJIeH,
MOJIHBIE U COKpalIEHHbIE YPaBHEHUS peaklUii HOHHOrOo oOMEeHa, YpaBHEHHs peaklui,
NOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBSI3M MEXIy BELIECTBAMH
Pa3IMYHBIX KIIACCOB;

pacKpbIBaTh CYLIHOCTb OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUHA IOCPEACTBOM
COCTaBJICHUS 2JIEKTPOHHOTO OajaHca 3TUX peaKuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHMS, BO3MOXHOCTH
MPOTEKaHUsI XMMUYECKUX MPEBPAIlleHUH B pa3InYHbIX YCIOBUSAX;

BBIUHCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO0 3JIeMeHTa 1o (opMyJie COeMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, IPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOUN peaKuy;

coOnrofaTh TMpaBWiIa TMOJb30BAaHUS XHMMUYECKOM TMOCyJo U 1ab0paTOpHBIM
00OpyI0OBaHHEM, a TaKKe MpaBuUia OOpAIlEHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOIYUYEHHUIO
U cOOMpaHHUIO Ira3000pa3HbIX BEIIECTB (aMMHUAKa M yIIIEKHCIIOTo ra3a);

IPOBOMUTH PEaKIUU, MOATBEPHKAAIOIINE KAaUeCTBEHHBIM COCTaB pa3IMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM NYTEM XJIOpUA-, OpoMUA-, MOIUA-, KapOoHaT-, Qocdart-,
CWJIMKAT-, Ccylnb(}ar-, TUIPOKCUI-HUOHBI, KAaTHOHbI aMMOHHS M HOHBl HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;



IPUMEHATH OCHOBHBIE ONEpALMM MBICIUTEIBLHOU NEATENbHOCTH — aHaJIU3 U CUHTES,
CpaBHEHME, 0000IleHHe, CHCTEMAaTU3allMI0, BBISBICHUE NPUYNHHO-CIEICTBEHHBIX
CBA3EM — U1 M3Y4YEHMs] CBOWCTB BELIECTB M XHMUYECKUX pEaKLUH, €CTECTBEHHO-
Hay4yHble METOJbl MO3HAHUS — HaAOMIOJEeHUe, HW3MEpEeHHe, MO/IEITUPOBaHuE,
HKCIEPUMEHT (peanbHbIN U MBICIICHHBIN).



TEMATHYECKOE IIVNTAHUPOBAHME 110 XUMHHU 8 KJIACC

N KoanyecTBouacoB
°
o/ Hal/lMeHOBaHl/Iepa3I(e.]10B U TEMIIPOIrpaMMbI Beero KOHTPO.TH)HBIC HpaKTquc]qu BHZ]I)I paﬁoT
padoThI padoTsI
Pa3nes 1.1lepBoHayaibHbIeXUMHYECKHCTIOHSTHS
CraproBasi AMAarHOCTUIECKAS
Xumust — BaKHast 00J1aCTh €CTECTBO3HAHUS U
1.1 o 5 1 2 pabora / IIpakTyeckue
NPaKTUYECKON AEATETFHOCTH YeJIOBEKa
paboThI
Kontponsnas pabota no
1.2 BemectBa 1 xuMudeckuepeakuuu 15 1 P p
paszneny
Pa3pnen 2.BaxkHeiiliue npeAcTaBUTeIM HEOPraHUYeCKUX BelleCTB
2.1 Bozayx. Kucnopoa. Ilonsitue 06 okcumax 6 [IpoBepounasi pabota
[MpakTudeckue padoThl/
2.2 Bomopon. I[ToHsATHE 0 KHUCIIOTaX U COJIAX 8 1 p P
[IpoBepounast pabota
Kontponbshas paborta 1o
azneny/ IlpakTiuueckue
2.3 Bona. Pacteopsl. [ToHsTHE 00 OCHOBaHUAX 5 1 1 pasneny’ Hp
paboThsI
IIpakTuueckue
24 OCHOBHBIEKTACCHIHEOPraHUUECKUXCOEAMHEHU 11 1 1 paborsi/KonTponetas pabora

10 pazgeny

Pazpnen 3.1lepuoguyecknii 3axkon u llepuoanyeckas cucrema xumudeckux 3jiemMeHToB /. U. MenpaeneeBa. CTpoenneatoMmoB. XMUMU4ECKAACBA3b.

0KI/IC.]II/ITeJILHO-BOCCTaHOBl/ITe.]ILHblepeal(lll/ll/l

ITepuoanueckuii 3akoH u [lepuoanueckas cucrema

3.1 xummaeckux nementos [l . Menneneesa. 7 IIpoext/IIpoBepounas pabota
Crpoenunearoma
39 Xumuaeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIILHbIE 2 1 KontponbHas pabora 1o
peaxiuu pazneny
PesepBHOE Bpemst 3 1 I"'ogoBast KOHTpoOJIbHAS paboTa
6 KOHTpPOJBHBIX padoT1/ 3
OBILIEE KOJIMYECTBO YACOB 11O TIPOT'PAMME 68 6 5 NpoBepoYHbIe PA0OThI




TEMATHYECKOE IINTAHUPOBAHME 110 XUMHNHN 9 KJIACC

No KosnuecTBoyacon

n/ HaﬂMeHOBaHHepZB}]eJ’IOB U TEMIIPOTrpaMMbI B KOHTpOJ'IbHI)Iep HpaKTquCKHepaﬁo BI/II[LI paﬁoT
Ccero

n a00ThbI ThI

Pa3pnen 1.BemecTBo M XUMHYECKHE PeaKIIMHU

IMoBTOpeHue u yriy0saeHne 3HaHUH OCHOBHBIX

1.1 5 1 Bxognas xoHTponbHAS paboTa
paszienoB Kypca 8 knacca
OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKHUXPEAKITH

1.2 o p peak 4 [IpoBepounas padota

)41

DIEeKTPOIUTUYECKAS TUCCOIIHALIHSL. Konrtponbhas pabota no pasaemny /

1.3
XUMHYECKHE PEaKLUH B PACTBOPAX [IpakTuueckue paboTh

Pa3nen 2.HemMeTa JIBI M UX COeTHHEHHUSA

21 OO0mast XapakTepUCTUKA XUMHYECKHX 4 | [IpakTnueckue
) aneMeHToB VIIA-rpynmsl. ["amoreHst pabotsl/IIpoBepounast paboTa
29 OO0m1ast XapakTepUCTUKA XUMHUYECKHX 6 [IpoBepounas
) aneMeHToB VIA-rpynnsl. Cepa u e€coetnHEHHs pabota/IlpoBepoynas paboTa
OO0mast XapaKTepUCTUKA XUMHYECKHX Ak THecKie
23 aneMeHToB VA-rpymnisl. A30T, hocdop u ux 7 1 P

abortel/IIpoBepounas padora
COEMHEHHUS p poBep p

O01mas XxapakTepUCTHKA XUMUIECKIX
2.4 aneMeHToB [VA-rpynmsl. Yrinepon  KpeMHUH 1 8 1 2 KonTponbHas padora o pazmeny
UX COCIMHEHUS

Pasznen 3.MeTajliibl M UX COeIMHEHUS

3.1 OObuecBoiicTBAMETAIIIOB 4 IIpoBepounas pabota

3.2 Baxnelinue MeTaIbl U UX COSTUHEHUS 16 1 2 KonTposibHas paborta 1o pazueny
Pasznen 4. XuMus u okpy:kawuias cpeaa

4.1 | BentectBa m MaTepuaisl B )KU3HU YeJIOBEKA 3 [TpoekT
PesepBHOE BpeMs 1 1 ["of0Bas KOHTpoONIbHAsS paboTa
OBLIEE KOJUYECTBO YACOB IO S KOHTPOILHBIX PadoT/ 5

IMPOI'PAMME 66 S 7 IPOBEPOYHbLIX PadoT







IHOYPOYHOE IIVIAHUPOBAHUE
8 KUIACC

Ne KoanuecTBoyacos
o | Temavpokxa Jarausy DJIeKTPOHHBbIeNH(POBBHIEOOPA30B
yp Be KoHnTposbHbI IpakTideckn | ..o aTeJIbHBIEpeCYPChI
/ ero | epadorsl epadoThl
n
1 Tpenmer xumum. Ponb Xumin B 1 https://m.edsoo.ru/L62DS2CZR
KU3HM YesioBeka. Tera u BeniecTna
o | lowmsmie o meToax nosatis & 1 1 https://m.edso0.r/9ZJAEW050
XUMHH. BXOAHO! KOHTPOJIb.
[IpakTuueckas pabora Ne 1
3 | «dlpaswra padorel b naGopatopuit | 1 https://m.edso0o.ru/LSEW4353D
pUEMBI OOpaLLIEHUs C
71a60PATOPHBIM 000PYIOBAHUEM
4 "luCTEIC BELICCTBA H CMECH. . 1 https://m.edsoo.ru/6TME21FW8
Crioco0blI pa3feneHus: cMecen
[IpakTuueckas pad6ora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 https://m.edsoo0.r/K3LSSMCRY
OUYHCTKHU ITOBAPEHHOM COJIN)»
6 ATOMBI M MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS8
7 XHMHICCKHE DJICMEHTEI. 3HaKH 1 https://m.edsoo.ru/AH3D4DNAX
(CMMBOJIBI) XMMHYECKUX 3JIEMEHTOB
8 [IpocThle U CII0KHBIEBEIIECTBA 1 https://m.edsoo.ru/DXJBSTJ95
9 ATOMHO-MOJICKYJISIPHOCYUEHHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH MOCTOSHCTBA COCTaBa
1o | Betects. Xuwirieckas Gopmyiia. 1 https://m.edsoo.ru/IMC496FX6
BaneHTHOCThaTOMOBXMMHYECKHUXDIIC
MEHTOB
11 OTtHocuTeNnbHAsI aTOMHAs Macca. 1 https://m.edsoo.ru/PIZPCIMDX
OTHOcHTENbHASI MOJIEKYJISIPHASI




mMacca

12

MaccoBas qoist XMMHYECKOTO
3JICMCHTA B COCANHCHUU

https://m.edsoo.ru/GHV58QMVE

13

KonnuectBo BemecTBa. Moub.
MogsipHasi macca

https://m.edso00.ru/368UNLS5Y?2

14

dusnyeckne U XUMHYCCKHUE SIBJICHHUS.

XUMUYECKask peaKkius

https://m.edsoo.ru/YZM8S6ATH

15

IIpu3Haky U ycioBUs NPOTEKAHUS
XMMHYECKHUX PEaKIMH

https://m.edsoo.ru/N6DVNJK QOS5

16

3aKOH COXPAaHEHHs MacChl BEIIECTB.
XHMMHUYECKUE YPABHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

BreraucneHns KoamdecTBa, MacChl
BEILIECTBA [10 YPAaBHEHUSIM
XUMHYECKUX PEAKIUI

https://m.edsoo.ru/LUYQU3EQE

18

Knaccudukanust Xumuaeckux
peakuuii (CoeAMHEHUs, Pa3I0KEHNUS,
3aMeIIeHus, 0OMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4Y€HBIN-
sHImKIoneaucT. O0o0IEeHne U
CUCTEMATHU3aAUA3ZHAHUN

https://m.edsoo.ru/PIWARH3AB

20

KonTponbnas padora Nel no teme
«BemecTBa 1 XUMUYECKUE PEAKLIMH»

https://m.edsoo.ru/ON62SNERU

21

Bo3nyx — cmechk razos. Cocrtas
Bo3ayxa. Kucimopom — aieMeHT u
npoctoe BemecTBo. O30H

https://m.eds00.ru/XONONRNI1P

22

dusznuecKkue U XMMUYECKHe
CBOICTBa KHCIIOpoAa (peaKkuu
OKHCJIEHUS, TOPEHHUE).
TTonsaruneoboxcumax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0sl MoTy4eHus KUCI0po/ia B
71a00paTOpUU M MPOMBIILICHHOCTH.

https://m.edsoo.ru/VJIWB6A2RD




[IpumMeHeHneKucIopoia

24

TennoBoi 3 PexT XuMUIECKOM
pCaKknuu, NOHATUC O
TEPMOXUMHUYECKOM yPaBHEHHH, SK30-
Y DHIOTEPMUYCCKUX PEAKITUSIX

https://m.edsoo.ru/PNMKJZHKX

25

TorumBo (HedTh, yroab U METaH).
3arpsi3HEHUE BO3/yXa, CIOCOOBI €ro
IIPEIOTBPALLEHUS

https://m.edsoo.ru/USNYS5SUUW?2

26

[IpakTuueckas padora Ne 3 o Teme
«[lomy4enue u cobupanue
KHCJIOPOJIA, M3YUEHHUE €r0 CBOWCTB»

https://m.edsoo.ru/5516UHX3R

27

Bonxopon — aneMeHT 1 nmpocroe
BenlecTBo. HaxoxxieHue B mpupone

https://m.edsoo.ru/ WD392ACWB

28

PuznuecKne 1 XUMHIECKHE
CBOICTBa BOJIOPOJIA.
[IpuMeHeHneBo10poaa

https://m.edso0.ru/0SZ28459R

29

ITonsaTHE 0 KUCIOTAX U COJSIX

https://m.edsoo.ru/TMWNIVC43

30

CriocoOblI mosryueHHst BOAOpOia B
naboparopuu

https://m.eds00.ru/C9TO9UCIP

31

[IpakTuueckas pabora Ne 4 o teme
«Ilomyuenue u cobupanue BoJ10poJa,
M3Y4YEHUE Er0 CBOMCTBY

https://m.eds00.ru/SSIWAX33K

32

Mousipablit 00BEM razoB. 3aKOH
ABorazpo

https://m.edsoo.ru/M3KSO1QDQ

33

Brruncienus 00bEMa, KOJIMYECTBA
BEIIECTBA rasza Mo €ro M3BECTHOMY
KOJIMUECTBY BEIIECTBA WA 00BEMY

https://m.eds0o0.ru/MXGOY304M

34

Brruucienus 006EMOB ra3oB o
YPAaBHEHUIO PEAKIIMU HA OCHOBE
3aKOHA 00OBEMHBIX OTHOIIEHUH ra30B

https://m.eds00.ru/9TQ8AXABY

35

duznueckue U XUMUYECKHE

https://m.edso0o.ru/7JAOGFZK4R




CBOMCTBA BOJIbI

36

CocraB ocHoBauuii. [Tousarue 00
HHAUKATOpax

https://m.edsoo.ru/IXB2W6IVL

37

Boga xak pactBopuTens.
HacplieHHbIe 1 HEHAaChIILEHHbIE
pacTBopbl. MaccoBas 107151 BElIeCcTBa
B pacTBOpe

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTrueckas padorta Ne 5 o Teme
«ITpuroroBiieHne pacCTBOPOB C
onpeaeseHHON MacCOBOM 10Jen
pacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/ WXUKPAUOQOA

39

KonrtpomnsHast pabora Ne2 o reme
«Kucinopoa. Bogopoa. Boga»

https://m.edsoo.ru/IM7935DRY

40

OKcupl: cocTaB, KiaccupUKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/STFSJINAY

41

[Tonydyenue u XuMHYECKHUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUIOB

https://m.edso0o0.ru/8JAZ9YWS2

42

OcHOBaHUS: COCTAB,
Kjaccu(UKaIus, HOMCHKIIATypa

https://m.edsoo.ru/5U397HUSC

43

[Tonydyenue 1 XuMHUYECKHE CBOMCTBA
OCHOBaHUI

https://m.eds00.ru/GD9A28ROE

44

Kucnotsl: cocras, kinaccuduxarus,
HOMEHKJIaTypa

https://m.edsoo.ru/Q6U4WEBK?7

45

HOJ’Iy‘lCHI/IC 1 XUMHYECKHE CBOMCTRBA
KHCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpennue): HOMEHKIIATypa,
CIOCOOBI TOMYUYEHUS, XHMUIECKHE
CBOMCTBA

https://m.edsoo.ru/JSNUIM9TJ

47

[TpakTrueckas padota Ne 6.
Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edsoo.ru/58D13JF7V




1o TeMe « OCHOBHBIC KJIaCChI
HCOPIraHNYICCKUX COCTUHEHMID

48

I'enernueckas cBs3b MEKIY
KJIaCCaMU HEOPTraHUYECKUX
COCTUHECHUN

https://m.edsoo.ru/YDS6ZRE31

49

O06006111eHE U
cUCTeMaTU3allusI3HaHU I

https://m.edsoo.ru/STBUOEEYN

50

Kontposbraas padota Ne3 mo teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COETMHEHMI"

https://m.edsoo.ru/AFA7IDULD

51

HepBHe ITOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I
XUMHYECKUX 3JIeMEHTOB. [IoHsaTHE O
I'pylnax CXOoAHbIX 9JICMCHTOB

https://m.edsoo.ru/COV3CC214

52

[Tepronuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHYECKUX dieMeHToB /I, 1.
Menpeneena

https://m.edsoo.ru/X9FINR3US§

53

[Iepuonsl, Tpynnsl, OATPYIIIbI

https://m.edso0.ru/NOMWWIJRXN

54

Crpoenue atomoB. CoCcTaB aTOMHBIX
sep. M3oTonsl

https://m.edsoo.ru/IMUDOMRSH

55

CtpoeHue 31eKTPOHHBIX 000JI04eK
aTOMOB 3JIeMeHTOB [lepnoanueckoit
cuctemsl J[. 1. MenaeneeBa

https://m.edsoo.ru/T95SYNVEB2

56

XapakTeprucTUKa XUMHYECKOTO
3JIEMEHTA 10 €T0 MOJIOKEHUIO B
[Tepuonnueckon cucreme /1. U.
MeHneneena

https://m.edsoo.ru/YIP04OMDX

57

3navenue [leproaudeckoro 3akoHa
JUISL pa3BUTHUS HayKH U MPAKTUKU. [[.
N. MenaeneeB — y4€HbIi, IEIAror U
Tpa)<TaHuH

https://m.edsoo.ru/SZD8XEQQP

58

PesepBHEIil ypok. O600IIeHNHE 1

https://m.edsoo.ru/ZCQTRPO8Y




cucTeEMaTH3anys 3HAHUH /
Bcepoccuiickas npoBepouHas paboTta

KonrtponsHas padora Ne4 o teme
«Ctpoenue atoma. XuMHuecKas

59 N 1 https://m.edsoo.ru/FTIZF99WF
cBs13b» / Beepoccuiickast
poBepoyHas pabora

60 ONEKTPOOTPHIATENEHOCTEATOMOBXH 1 https://m.edsoo.ru/HZA110EDS
MUUYECKUXDIIEMEHTOB

61 MoHHagxuMuuecKkascBia3b 1 https://m.edsoo.ru/3SY 1RJKVI

62 I;}:)BTHGHTHMHOMP HAAXHMUHCCKAAC 1 https://m.edsoo.ru/EOL3IMT2AE

63 KoBaneHTHassHEeTOIIpHASXUMHYECKA 1 https://m.edsoo.rw/9Y VR3IFUXI
SICBA3b

64 CTeneHbOKUCICHUS 1 https://m.edsoo.ru/RA6CVXM66

65 OxuCIHTENEHO- 1 https://m.edso00.ru/ZXNCA7DOZ
BOCCTAaHOBUTEIILHBICPECAKIINT

66 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHrlit ypok. O6001IeHNEe 1

67 CHCTEMATH3ATTHA SHAHHH IO TEME 1 https://m.edsoo.ru/4RH7M35NF
«CtpoeHue aToMma.
XUMHUUYECKAACBI3h)

68 PesepHEIi ypok. O6O6£H cHie u 1 https://m.edsoo.ru/7DNRBZ948
CUCTEMATHU3ALMUA 3HAHUI
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[TPOTPAMME




9 KJIACC

Ne KosnuecTtBo4yacon
Be Jarau3y | DuekTpoHHbIeHH(POBBLICOOPA30
n
Temaypoka er Koutpoasnsl | IIpakTHyeck S BATE/TbHBICPECYPChI
/ epaldoTbl nepadoThI
0
n
[Tepuonuuecknuii 3akoH. [lepuonnueckas
1 CUCTEMa XUMHUYECKHUX 371eMeHToB /1. . 1 https://m.edsoo.ru/ECRKA9OAY
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
2 XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/GNJPEROFB
MIEPHOJIOB
Knaccudukanus u HoMeHKIaTypa
3 conpuran CHICIATYP 1 https://m.eds00.rt/WTO1 WRA2Q
HEOPTaHMYECKUX BEIICCTB
Buipl XUMHUYECKOM CBS3W U THUIIBI
4 A N 1 https://m.edsoo.ru/UI4YSCFRV
KPUCTAITMYECKHUX PEeHIETOK
Kontponbnas pabota Nel mo teme
5 «IToBTOpenue u yriayOjaeHue 3HaHUIA 1 1 https://m.edsoo.ru/J4X87ZN212
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kjaccay
Knaccudukanus XuMHUECKUX peaKIui
6 couduxan ec peat 1 https://m.edsoo.ru/X8XAE7E2]
10 Pa3JIMYHBIM IPU3HAKAM
[ToHsiTHE O CKOPOCTH XMMUYECKOI
7 peakiuu. [IoHATHE O TOMOTEHHBIX U 1 https://m.eds0o0.rt/6VLXCYY7N
TeTepOreHHBIX PEeaKIMIX
[ToHsiTHE O XUMUYECKOM PaBHOBECHHU.
®dak a cK
8 TOPEI, BIMAOMIHE Ha CKOpocTh 1 https://m.edsoo.ru/H4FH7NZNM
XUMHUYECKOHN peakly U TOJI0KEHUE
XUMHYECKOTO PABHOBECHSI
K -
9 OKHCIHTENHHO 1 https://m.eds00.ru/648V 11026
BOCCTAHOBUTEJIbHBIEPEAKIINH
10 | Teopwusi SIEKTPOITUTHICCKON 1 https://m.edsoo0.ru/2KCYCLZ16




nucconuani. CHILHBIE U ClIa0bIe
AJIEKTPOJIUTHI

11

HoHnHbIeypaBHEHUIPEAKLIUI

https://m.edsoo0.ru/VN2SBINI1R

12

XUMHUYECKHE CBOMCTBA KUCIOT U
OCHOBaHHI B CBETE MPEICTABICHUI 00
AIEKTPOJUTUUECKON AUCCOLMAIIIHI

https://m.edsoo.ru/SHH81Y VXI

13

XMMHYECKUE CBOMCTBA COJIEU B CBETE
MIPEACTABICHUH 00 AJICKTPOIUTHICCKOM
UCCOLIAINU

https://m.edsoo.ru/ETD5QTS4G

14

[ToHsTHE O THUIPONIU3ECOTEN

https://m.edsoo.ru/9JFRAVESW

15

O06001IeHYE ¥ cUCTEMAaTU3alUA3HAHUI

https://m.edsoo.ru/FEEIZRMBG

16

[TpaxTnueckas padorta Ne 1. «Pemenue
HKCHEPUMEHTAIbHBIX 337a4»

https://m.edsoo.ru/7VXTFHIT4

17

Konrponsnas pabora Ne2 o reme
«ONEKTPOJINTHYECKAS TUCCOLUALINS.
XUMHUUECKUEPEAKILIMU B PACTBOPAX»

https://m.edsoo.ru/9RKLZDNUX

18

OO11as xapakTeprCTUKA TaJIOT€HOB.
XUMHYECKHE CBOMCTBA HA PUMEPE
xJiopa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. CosisiHast KUCHOTA,
XUMHYECKHE CBOMCTBA, MOJTyYEHUE,
MIPUMEHEHUE

https://m.edsoo.ru/CWVSHCD2M

20

[TpakTuyeckas padora Ne 2 o Teme
«ITomyyeHne COMAHON KUCTIOTHI,
W3y4YECHHUE €€ CBOWCTBY

https://m.edsoo.ru/PVEXIYWEG

21

Brrunciienus o ypaBHEHUSIM
XUMHUYECKUX PEaKIMi, €CIIU OJINH U3
pEareHToB J1aH B U30BITKE

https://m.edsoo.ru/4BISHO70F

22

OO01mas xapaKTepUCTHUKA AIIEMEHTOB
VIA-rpynnst

https://m.edsoo.ru/VMWKERSEP

23

AnnoTponHbsle MOIUGUKALIUY CEPBI.

https://m.edso00.ru/CX10EU8PO




Haxoxnenue cepbl 1 €€ COeTMHEHUI B
npupoje. XuMUYECKUECBOUCTBACEPHI

24

CepoBogopo, ctpoeHue, Gpu3ndecKue u
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxkcuppl cepbl. CepHast KUCIIOTA,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
IPUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1

26

XUMUYECKUE peaKlni, JIeKaIlue B
OCHOBE ITPOMBIIIJIEHHOTO CII0c00a
MOJTyYEHUs] CEPHOI KUCIIOTHI.
XHUMHUYECKOE3arpsA3HEHNEOKPYKatoLIeic
PEABICOSTUHEHUSIMICEPBI

https://m.edsoo.ru/H7FT3NON4

27

Berunciienne MaccoBoii 1011 BbIXoza
IPOAYKTA peaKuu

https://m.edsoo.ru/HSJE186WN

28

OO01mas xapakTepucTUKa IIeMEHTOB VA-
rpynisl. A30T, pacCIpOCTpaHEHUE B
npupojie, GU3NIECKUE M XUMUICCKHE
CBOMCTBA

https://m.edsoo.ru/ WAHRMB976

29

AMMHUak, ero Gpu3n4ecKue 1 XUMUYECKHUe
CBOMCTBA, NOJIYYEHHUE U IPUMEHECHHE

https://m.edsoo.ru/HZAYESF13

30

[IpakTnueckas padbora Ne 3 o teme
«[lomyueHune aMmmuaka, U3y4yeHue ero
CBOMCTB»

https://m.edsoo.ru/JORP641F]

31

A3oTHas KucioTa, €€ pusnueckue u
XMMUYECKHE CBOWCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp30BaHre HUTPATOB U COJNEN
aMMOHHMS B KAYECTBE MUHEPAIbHBIX
ynoOpeHuit.
XUMHYECKOE3arpsA3HEHUEOKPYIKAOLIEHC
pEABICOEAMHEHUSIMUA30TA

https://m.edsoo.ru/SHBKCIQCB

33

doctop. Oxeun pochopa (V) u
dbochopras kucaora, Guzndeckue u

https://m.eds00.ru/GDQJSO3WP




XHUMHWYCCKUEC CBOfICTBa, ITIOJIYUCHHUC

34

Ucnons3oBanue pocharoB B kauecTBe
MUHEPAJIbHBIX YA0OPEHHA.
3arpsi3HEHUETTPUPOIHOMCpeabIdochaTam
u

https://m.edsoo.ru/UAZ3HU65V

35

Yraepon, pacipocTpaHeHHE B IPUPOE,
buznyecKkue 1 XuMHUYECKHe CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxcunepl yriaepoaa, ux Gpusndeckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUICCKUE
po0JIEMBI, CBS3aHHBIEC C OKCHUIOM
yriepoaa (IV)

https://m.eds00.ru/OXQAPGNCF

37

VYrospHasg KUCIOTa U €€ COJIn

https://m.edsoo.ru/OHQHD6IPA

38

[TpakTnueckas padbora Ne 4 o reme
"ITosyyeHue yriieKuciIoro rasa.
KauecTBeHHas peakiys Ha KapOoHaT-

n

HOH

https://m.edso00.ru/G2HZXQGCS8

39

HCpBOHa‘laﬂbHHC MIOHATHS 00
OpraHn4CCKuX BCHICCTBAX KaK O
COCAUHCHUAX yIjIepoda

https://m.eds00.ru/30TIZ109Z

40

erMHI/Iﬁ 1 CroCoOCANHCHUA

https://m.edsoo.ru/75JXNHOIE

41

ITpakTnyeckas padora Ne 5. Pemenue
SKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
«BaxxHenme HeMeTaJluIbl U UX
COCJIMHEHHUS

https://m.edsoo.ru/O7ESDOD7Z

42

KonTponbnas padorta Ne3 o teme
«BaxHeuIme HeMeTaJIbl U UX
COEIMHEHU

https://m.eds00.ru/S85J9UGH3

43

OO6mrast XapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METAJIJIOB.
Mertamndeckast CBsI3b M METaJIINIECKast
KpUCTAIITNYECKasl peIIéTKa.
du3nuecKknecBoOiiCTBaMETAIIIIOB

https://m.edso00.ru/XK1GYPCO1




XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 | DnexTpOXUMHYECKHH Psijl HAMPsHKSHUN https://m.edsoo.ru/Z7YRNPAEW
METAJIIIOB
OO6mme crmocoOb! MOTYYSHHS METAIUIOB.
45 Crunasst, BHqHCHeHHfI 110 YPapHCHHMAM https://m.edso00.ru/G54GDOQI2D
XUMHUYCCKHUX PEAKIIUN, €CIIN OJIUH U3
pPEareHTOB COACPKUT MPUMECH
46 | TloHsiTHE O KOPPO3UUMETAIIOB https://m.edso0.ru/4FIGDOWOW
47 | IlenoyHbIeMeTaIIbI https://m.edsoo.ru/X1B4BPUW?2
48 | OKcHIBI ¥ THIPOKCHIBI HATPHS M KAJTUsI https://m.eds0o.ru/Q4DX0G3U9
49 H_ICHOQIEOBGMCJIB}?)IC MeTallIBt = https://m.edsoo.ru/REOCDY0K6
KaJdbLIMi 1 MarHui
50 Baxsenhnmecoe TMHEHUAKAI IS https://m.edsoo.ru/CJR96CMZA
51 O000111eHIE U CUCTEMATH3ALUA3HAHUI https://m.eds00.ru/O5SPXGG1BE
5 | “KecTxocTs BonEL M CMIOCOOET €8 https://m.edsoo.rs/ WEMBFTTTP
YCTpaHEHUS
[IpakTuueckas padbora Ne 6 o teme
53 "KEcTKOCTL BOABI M METOEI €€ https://m.edsoo.ru/NF1ROKBS8J
ycTpaHeHus"
54 AmroMuHNni https://m.edsoo.ru/9ZJ8RDITV
55 AMGOTEpHEIE CBOICTBA OKCHIA 1 https://m.edsoo.ru/NISKIIOJ5
THIPOKCHU/IA
56 Keneso https://m.edsoo.ru/F20NJR5SR
57 Oxcmaibl, rUApOKCHb! 1 conn xkenesa (1) https://m.edsoo.ru/IRTUBLAMP
u xenesa (111)
58 O000111eHIE U CUCTEMATU3alUA3HAHU I https://m.edsoo0.ru/NAON6HGKZ
[TpakTrueckas padota Ne 7. Pemenne
59 PKCHCPUMCHTALLHBIX 3a/1a1 10 TeME https://m.edsoo.ru/ZN7G0QSMX

«Baxxuennime MeTaiIbl U UX
COETUHEHUI




Boruncnenus no ypaBHeHUsIM
XUMUYECKUX PEAKIUMN, €CIIH OJUH U3
peareHToB J1aH B U30BITKE WU COACPKHUT

60 1 https://m.edsoo.ru/AYD2HESIY
MIPUMECH.
BrranciieHusIMaccoBOA0IUBBIXOATPO
YKTapeaKIiuu

61 O000111eHIE U CUCTEMATH3AUA3HAHUI 1 https://m.edsoo.ru/BSTOVTKOP
['omoBas KOHTpoJIbHAS paboTa Mo TemMe

62 «Baxueimue MeTaibl U UX 1 https://m.edso00.ru/703C804GN
COCIIMHEHU»

63 Bemectsa 1 MaTepuaibl B 0BCEHCBHOM 1 https://m.edso00.ru/OFI32JMT0
JKU3HU YEI0BEKA

64 ffe‘;“:”ecKO“"‘FP’BHGH“eOpr”‘a‘Ome“C 1 https://m.eds00.r/9ANGYEYQI

65 PoJib XUMUH B PEHMICHUN YKOJOTHUECKUX 1 https://m.edsoo.ru/1 80203 Y28
npo0emM
PesepBHblit ypok. O6001IeHNE U

66 N 1 https://m.edsoo.ru/DT1BAS5U4
CHCTEMATHU3ALNS 3HAHUMN

67 Peseprbiii ypox. 0606311 CHHC 1 1 https://m.edsoo.ru/P52TJZNXV
CHUCTEMATHU3ALUA 3HAHUI

63 | Pescpmurli ypok. O6obmenne n 1 https:/m.edsoo.r/ TMK36TIZG
CHCTEMATHU3ALNS 3HAHUN
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MMPOBEPSEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

8 KJIACC

KoanposepsieMorope3yJjbTara

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTAThI
O0CBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl
OCHOBHOT0 00111er0 00pa3oBaHus

ITo Teme: ((HepBOHaanLHble XUMHWYCCKUC ITOHATHUA»

1.1

PacCKpbIBAaTh CMBICT OCHOBHBIX XUMHUYECKUX IMOHSTHM:
aToOM, MOJIEKYyJla, XHMHUYECKHI 3JIEMEHT, MPOCTOE
BELIECTBO, CI0KHOE BELIECTBO, CMECh (OAHOPOIHAS U
HEOJIHOPO/IHAsA),  BaJCHTHOCTh,  OTHOCHUTEIbHAs
aTOMHasT W MOJIEKyJIsipHasi Macca, KOJMYECTBO
BEILIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas J0JIs
XUMHUYECKOTO 3JIEMEHTa B COCIWHEHWHU, MOJISPHBINA
00BEM, XUMHUYECKas peakius, Kiaccu(UuKamms
peaxuii: peakuu COCIMHCHMS, peaKiuu
pa3JoKEHUS, PEaKIUi 3aMEeIlEeHUs, PEaKIuu OOMeHa,
9K30- W DHAOTEPMUYECKHUE PEAKIUHU, TEeIJIOBOU
a¢ ekt peakiuu, pacTBOp, MaccoBas J0Js BEIIECTBA
(TporeHTHAs KOHIIGHTPAIKs) B PACTBOPE

1.2

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX
XUMUYECKUX MOHATUHN U IIPUMEHSATD 3TU IOHATHS IIPU
ONMCAHUU BEUIECTB U UX MPEBpPALICHUN

1.3

WCIIOJIB30BaTh ~ XMMHMYECKYK)  CHMBOJIUKY  JJIA
cocTaBiieHUs] (QOpMyJ BEIIECTB M  ypaBHEHH
XUMUYECKUX PEAKIUI

1.4

pacKpbIBaTh CMBICII 3aKOHOB COXpPAHEHHUS MaccChl
BEILIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOIaJipo

1.5

OMmpeaAciiiTb BAJICHTHOCTH ATOMOB DJJICMCHTOB B
61/IHapHI>IX COCAMHCHUAX

nnnnnnnn e Y S




ITo TEME: «Baxuennine MpEeICTaBUTETU
HEOPraHWYECKUX BEIECTBY

2.1

PaCKpBIBATH CMBICIT OCHOBHBIX XUMHUYCCKUX MMOHSTHH:
OKCHJ, KMCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIIpENeNIATh HPUHAJIEKHOCTh BEILIECTB K
OIpeIesIEHHOMY KJIacCy COeIMHEHHI 1o hopMyiam

23

KJIACCU(UITMPOBATLHEOPTAHUYECKUEBEIICCTBA

2.4

XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME XHMHUYECKUE
CBOMCTBa BEIIIECTB pa3IUYHbIX KJIacCOB,
MOATBEPK/1asl ONKCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
yYpaBHEHHH COOTBETCTBYIOIMX XMMUYECKUX pEaKIii

2.5

IMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBHCHMOCTH
OT HX KadyC€CTBCHHOIO COCTaBa, BO3MOXHOCTH
IMPOTCKAHHA XUMHNYCCKHUX HpeBpaH_[eHI/Iﬁ B
PA3JINYHBIX YCIIOBHUAX

2.6

CJIEIOBaTh TpaBUJaM TIOJb30BAHUS XHUMHUYCCKOMN
MOCYJIO U JTaOOPaTOPHBIM 00OPYAOBAaHUEM, a TAKXKE
mpaBUJIaM 0OpaIleHus ¢ BEIIeCTBAMU B COOTBETCTBUU
C HMHCTPYKIHUSIMH II0 BBIIOJHEHHIO JIA0OPaTOPHBIX
XUMHYECKHUX OIBITOB TIO TMOJYYCHHIO U COOMPAHHIO
ra3o00pa3HpIX BeEIIECTB (BOJOPOJAa M KHUCIOpPOa),
NPUTOTOBIICHUIO  PAacTBOPOB  C  ONpPEACIEHHOU
MaccoBOWM  JoJied  pacTBOPEHHOTO  BEIIECTBa,
TUTAHUPOBATH u MIPOBONTH XUMHUYCCKHE
OKCHEPUMEHTHI [0  PACIO3HABAHUIO  PACTBOPOB
miesio4eid W KHCIOT C IIOMOINBI0 HWHIUKATOPOB
(makmyc, peHondTanenH, METUIOpAHX U APYTHE)

2.7

IPOBOJIUTH pacuéTbl MO YpPaBHEHHIO XUMHYECKOM
peaxkuuu

ITo teme: «Ilepnoanueckuit 3akoH u lleprnoanyeckas
cucTeMa XxuMu4deckux saemenToB /. 1. Menzaeneena.
CtpoeHneaToMOB. XHUMHUYECKASCBI3b.
OKHCIIUTETbHO-BOCCTAHOBUTEJIbHBIEPEAKIINN)

3.1

PacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATHI:
A0pO aToMa, 3JIEKTPOHHBIM CIOH aToMa, aTOMHas
opOuTanp, paguyc aToMa, XUMHUYECKash CBS3b,

TIONTTAONLIOgq TA I TINTTAONLIOa T OAODRATTALYITLIOO CrDADL




3JIEMEHTOB OT MX moJiokeHuss B Ilepumoanueckoi
CHUCTEME

COOTHOCUTh 0003HAYEHHS, KOTOpPhIE WMEIOTCS B
tabnuie «llepmonuueckas cucreMa XHUMHYECKUX
anemenTtoB JI.M. MenngeneeBa» ¢  YHCIOBBIMHU

3.5 XapaKkTepUCTUKAMU CTPOCHHUS aTOMOB XHUMHYECKHX
AIIEMEHTOB (COCTaB W 3apsi sapa, oOIIee YHUCIIo
AJIEKTPOHOB M paCIpelielieHHe UX IO 3JIEKTPOHHBIM
CJI0SIM)
36 OMMpeAcCIATL CTCICHbL OKHCJICHHA J3JICMCHTOB B
) OMHAPHBIX COSAMHEHUAX
3.7 OTIpEAETATh BUJ XMMHUYECKOHN CBs3M (KOBaJIeHTHAsl U

I/IOHHaSI) B HCOPraHNMYCCKUX COCANMHCHUAX

9 KJIACC

Koz[npOBepﬂeMoropesyanaTa

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI
0CBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl
OCHOBHOTI0 00111er0 00pa30BaHuUsA

ITo Teme: «BemecTBo 1 XUMUUYECKas pEaKnuus)

1.1

PacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATHI:
pactBop, AJEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAsT TUCCOLMALINS, PEAKIIUU HOHHOTO
oOMeHa, KaTaJu3aTop, XUMHUYECKOE pPaBHOBECHE,
obOpaTumble U HeoOpaTHUMBbIe peaxiuu,
OKHCJINTEIbHOBOCCTAHOBUTENbHbIE peaxuuu,
OKHMCJIMTEIb,  BOCCTAHOBUTENIb,  OKHCICHHE H
BOCCTAHOBJICHHE,  QJIOTpONHUs,  aM(pOTEpPHOCTb,
XUMHYECKass  CBS3b (xoBaJyIeHTHas, HOHHas,
MeTaJlJI4ecKast), KpUCTAJIIIMYECKAs pemeérka,
CIJIaBbl, CKOPOCTh XUMHUYECKON peaKkLuu

1.2

HIUTIOCTPUPOBATH B3alMOCBA3b OCHOBHBIX
XUMHYECKNX TTOHITHI U MMPUMCHSATDH OTU MMOHATHA ITPU
OITMCaHNH BCIICCTB M UX npeBpameHHﬁ

COCTaBJIATH YpaBHCHUA BHCKTpOHHTH‘ICCKOﬁ

<




CIIOKHBIX  BELIECTB,  IMOATBEPXKAAs  OIUCaHUE
[IpUMEpaMu MOJIEKYJISIDHBIX W HMOHHBIX YPaBHEHUMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI

2.2

COCTaBJISITh YPaBHEHUS PEAKIIMM, MOATBEPKIAIOIINX
CYILIECTBOBAaHME  TE€HETUYECKOW  CBSI3U  MEXAY
BEILIECTBAMH PA3JIMYHbIX KJIACCOB

23

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHMOCTHU
OT UX CTPOCHHS, BO3MOXXHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBpAIICHUN B Pa3IMYHBIX YCIOBHSIX

24

CIICZIOBaTh MpaBWJIAaM TIOJIB30BaHUS XUMHYECKOM
MOCYI0i U 1TaOOPaTOPHBIM 00OPYAOBAaHHEM, a TAKXKe
npaBuiiaM OOpaICHHS C BEIIECTBAMU B COOTBETCTBUH
C WHCTPYKIUSMH IO BBIMOJHECHUIO JIA0OPATOPHBIX
XHUMUYECKHX OIBITOB 1O IMOJYYCHHIO W COOUPAHHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHAKa M YTJIEKUCIIOTO
rasa)

2.5

MPOBONUTH peaKIu, MOJTBEPIKAAIOIINE
Ka4eCTBEHHBIN COCTaB PAa3IINYHBIX BCIIICCTB:
pacro3HaBaTh OMBITHBIM MyTEM XJIOPHI-, OPOMHUI,
wonun, KapboHat, d¢ocdar, cumukar, Ccynabdar,
TUIPOKCUIMOHBI,  KAaTHOHbI ~ AMMOHHS,  HOHBI
HN3YUYCHHBIX MCTAJIJIOB, NPUCYTCTBYIOIIUC B BOAHBIX
pacTBOpax HEOPraHUYECKUX BEIECTB

ITo Teme: «XuUMHSI U OKPYXKAIOIIasi CPEAA»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHATHMN:
ITJIK BeuiecTBa; KOppo3usi METAIIIOB

3.2

MPUMEHATH OCHOBHBIC ONEPAIlMH  MBICTUTEIHHOM
JIeATETbHOCTH — aHaJlu3 W CHUHTE3, CpaBHEHHE,
00001IcHHE, CHCTEMATHU3AIIHIO, BBISBIICHUC
MPUYMHHO-CIEACTBEHHBIX CBS3€M — ISl WU3Y4YEHUS
CBOWMCTB  BEIIECTB W  XUMHUYECKHUX  pPEaKIMi;
€CTECTBEHHOHAYYHbIE METOJIBI MMO3HAHHUS -
HaOJII0IcHUE, M3MEpEHHUe, MOJICIMPOBAHUE,
HKCIIEPUMEHT (peabHbI U MBICICHHBIN)




MMPOBEPAEMBIE JIEMEHTBI COAEP) KAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁZ).]'leMeHTCOIlep)KaHl/Iﬂ

1

HepBOHaanBHBIeXI/IMI/I‘—IeCKHGHOH?ITI/IH

1.1

[Ipenmer xumuu. Poib XMMHM B KWU3HU 4YeJOBEKa. XUMHUSI B CHUCTEME HAYK.
Tena u BellecTBa. duznyeckecBONCTBABEIIECTB.
ArperaTHOeCOCTOSIHUEBEIECTB

1.2

[MousTHE O MeTOHaxX MO3HAHUA B XUMHUH. YucTele BemecTBa U cMecu. CriocoObl
pas3AeseHusl CMecen

1.3

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XHMHYECKHUX
37eMeHTOB. [IpocThle U CI0KHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOCYUYECHHE

1.4

Xumuaeckas (bopMyna. BajleHTHOCTh aTOMOB XMMHYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocutenbHas aTOMHasa macca.
OTHOCI/ITGJ'IBHaHMOHeKYJIHpHaHMaCCa. MaCCOB&HI[OJ'I?IXI/IMI/ILIGCKOFO3J’ICM€HT3 B
COCAMHCHNN

1.5

KomnuectBo BemectBa. Monbs. MonsipHasg macca. B3aumocCBs3b KOJIMYECTBA,
Macchl u qucia CTPYKTYPHBIX eAVHULL BEILECTBA.
PacuérpinodopmMynaMXuMHIECKUXCOSTMHEHHIA

1.6

Ou3nuecKkue ¥ XUMHUYECKUE SIBICHUS. XUMHUYECKas peakuus U e€ MpU3HAKH.
3aKOH COXpaHEHHs MAcChl BEIIECTB. XUMHUeckne ypaBHeHus. Kimaccudukarus
XMMHUYECKHUX peakuMi (COeTMHEHMs], pa3JI0XKEHHsl, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUI 3KCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOM MOCYA0M, C MpaBUiIaMu
paboTel B Jlaboparopud H NpuéMaMu OOpalieHuss C  J1abopaTOPHBIM
o0opyl0BaHHEM, H3y4YE€HHE M ONHcaHue (U3UYECKUX CBOMCTB 00pa3IoB
HEOPraHWYECKUX BelIecTB, HaOmoAeHue Qunueckux (IUIaBJICHHE BOCKA,
TassHHUE JIbJIa, PACTUPAHHUE caxapa B CTYNKE, KUIIEHWE W KOHJICHCALIUS BOJBI) U
XUMHYECKHX  (TOpeHHe CBeYHM, NpOKaJUBAaHUE MEIHOW  MPOBOJIOKH,
B3aMMOJICKCTBHE MeJIa C KHUCJIOTOH) SIBJICHHM, HAONIOACHHUE M OIMCAHUC
NPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pas3liokeHue caxapa,
B3aUMOJICCTBUE CEPHOU KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHue THAPOKCH 1A
veau(Il) mpu HarpeBaHuM, B3aMMOJCHCTBHE JKejle3a C PacTBOPOM COJIU
meau(ll), m3yuenue cmocobOB paszzaesieHus cmeced (C MOMOIIbIO MAarHuTa,
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2.2

TennoBoii 3¢HEeKT XUMUYECKON peaKIuu, TEPMOXUMHYECCKUE YPaBHEHUS, IK30-
" SHAOTCPMHUUYCCKHUC PCAKIINU. Tomnuso: YroJjib 1 MCTaH. 3anH3H€HI/Ie BO3/1yXa,
yCUJICHHE TapHUKOBOTO 3 dheKTa, pa3pylieHue 030HOBOTO CII0sI
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Bonopon — snmemeHT m mpoctoe BemiecTBO. Haxoxkmenue Bogopoja B HpUPOE,
¢u3uyecKkue W XUMUYECKHE CBOMICTBA, NPHMEHEHHE, CHOCOObI IMOTyYeHHUS.
Kuciaote! 1 comu

24

MoutsipHbIT 00BEM Ta30B. Pacy&€Thl 10 XMMHYECKUM YPABHEHHSIM

2.5

®dusnyeckue CcBOWCTBA BOJbl. Bojga kak  pacTtBopuTesb. PacTBOpEI.
Hacepliennpie 1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBass ois BemecTBa B pacTBOpe. XHWMHUYECKHE CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpOB B IpHUpOE U B KU3HU uenoBeka. Kpyrosopor
BOJIBI B MIPUPOJIE. 3arps3HEHUETTPUPOTHBIXBO/I. Oxpana H
OUYHUCTKATPUPOTHBIXBOJ]

2.6

Knaccudpukanus Heopranwmueckux coequHeHnit. Okcunbl. Kitaccudukanus
OKCHJIOB: coneoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIE, amQoTepHble) U
HecoJieo0pasyoIue. Homenxknarypa OKCH/JIOB. duznueckue u
XMMHYECKHEeCBONCTBAOKCHIOB. [loyueHneoKcH 108

2.7

OcHoBanus. Knaccudukanus ocHOBaHWH: TMIENOYM W HEPACTBOPUMBIS
OCHOBAaHMSL. HomMmeHxatypaocHOBaHMIA. dusnueckue u
XMMHYECKHeCBOMCcTBaoCHOBaHMM. [lolydyeHneocHoBaHui

2.8

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. Ousndeckue u
XMUMHUYECKUE CBOWCTBA KuCIOT. PamaktuBHoctuMmerauioB H.H. bekerosa.
[TorydyeHuekucaor

2.9

Comu. Homenknarypa coneil. dusnueckue M XUMHUYECKHE CBOMCTBA COJEH.
[TonyueHuecose

2.10

I'enermueckas CBI3b MCXKAY KilaCCaMU HCOPTraHNMYCCKUX COC)IHHGHI/IfI

2.11

XWMHWYECKUN  OKCIEPUMEHT: KA4YE€CTBEHHOE  OIPENCIICHUE  COJEpKaHUs
KHCJIOpO/ia B BO3/yXe, MOJIydeHUe, COOMpaHue, paclio3HaBaHWE M H3Yy4YECHUE
CBOICTB KHCJIOpOJIa, HAOJIO/IEHUE B3aMMOJICICTBHS BEUIECTB C KHCIOPOJIOM U
yCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHusl TopeHus (Ioxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHJIOB M ONHCAaHWE WX CBOWCTB, NOJIy4eHHE, coOupaHue,
pacrio3HaBaHME M HM3y4Y€HHE CBOMICTB BOAOpojaa (TOpeHHe), B3auMoJeicTBHe
Boziopojaa ¢ okcumom meau(Il) (Bo3MoKHO KCIIONB30BaHUE BHICOMATEPHAIIOB),
HaOrofeHue oOpa3lloB  BELIECTB KOJIMYECTBOM |  MOjb, HCCIEI0BaHUE
OCOOEHHOCTEl pPAacTBOPEHMs BEIIECTB C Pa3IM4YHOM PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHON MacCOBOM J0OJE€H pacTBOPEHHOIO
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BOCCTAHOBUTCIIBHBICPCAKITNN

3.1

[lepBble TOMBITKM KJIAacCH(UKAIMKA XUMHYECKHX JJIEMEHTOB. [loHATHE O
IpYyNIax CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBIE W IIEIIOYHO3EMEIbHBIE METaslIbl,
raJoreHsl, MHEPTHBIC rasbl). DJEeMEeHTHI,
KOTOPbIeoOpa3yroTaM(oTepHBICOKCH B M THAPOKCHIBI

3.2

[Tepuonnueckuit 3axoH. Ilepruoauyeckas cucrema XMMU4EeCKUX 1eMeHTOoB J[. 1.
Menneneena. Kopotkonepuoanas u JUTUHHOTIEPUOTHAS hopmbI
Ilepronnueckoit cucremsl xumuyeckux dnemeHtoB .M. Menneneesa.
Ilepuoaer u rpynmbl. OU3NUECKUNA CMBICI MOPAIKOBOIO HOMEpPA, HOMEPOB
NEepPHOJIa U TPYIIIBI 3JIEMEHTA
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Crpoenne atomoB. CoctaB aroMHbIX siep. M3oronsl. DnexTpoHsl. CTpoeHue
UIEKTPOHHBIX 000J04YeK aToMoB MepBbIX 20 XMMHUYECKMX 3JIEMEHTOB
[Tepuognueckoit cucremsl [I.1. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOIO
3J€MEHTA 10 ero nojaoxeHuro B Ilepunonnueckoit cucreme J1.M. Menneneena
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3aKOHOMEPHOCTM M3MEHEHMsI paJuyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpynIaM W MEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u [lepmoanueckoil cUCTEMbl XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenneneeB — y4€HbIl U
rPAKJIAHUH

3.5

Xumuyeckasi cBs3b. KoBaneHTHas (moyispHass W HEMOJIApHAsi)  CBS3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MloHHAas CBA3H

3.6

Crenenp okuciieHus. OKUCIUTEILHOBOCCTAHOBUTEILHEIC peaKkuuu. HpOHCCCH
OKHCJICHHS M BOCCTaHOBJICHHA. OKHUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN OKCIEPUMEHT: H3yuyeHHe oOoOpas3loB BEIIECTB METAIOB H
HEMETAJVIOB, B3aWMOJICMCTBUE THUIPOKCHIIA LHMHKA C PAacTBOPAMH KHUCIOT H
LIEJI0YEH, TPOBEAEHUE OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiinii (TOpEeHre, PEAKIIMU Pa3I0KEeHUsI, COSTUHEHNS)

9 KJIACC

Kon

IIpoBepsieMbIIeMEHTCOACPKAHUS

1

BemectBo 1 XuMHueckas pCaKknus. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMHYECKUX dieMeHToB J[.M.
MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMHUYECKUX NDIEMEHTOB IIEPBBIX TPEX IEDUONOB., KaJIUg, KalbllMd U HX




Y4acTHIO KaTajan3aTopa). OK30- u SHIOTEPMUYECKHE peakuuu,
TepMOXUMHYECKUE ypaBHEeHUs. [IoHsITHE O CKOPOCTH XUMUYECKON peakliuu

1.4

[Tonsatue 06 OOpaTHMBIX W HEOOpPATHMMBIX XMMUYECKHUX peakiusx. [lonstue o
TOMOTEHHBIX M Te€TEPOTEHHBIX peakiuax. [IoHsATHEe 0 XMMHUYECKOM paBHOBECHHU.
@akTopbl, BIMAIONIME HA CKOPOCTh XHUMHMYECKOW peakuuu U TOJ0KEHUE
XMMHUYECKOTO PaBHOBECHS

1.5

OKHCITUTENEHO-BOCCTAHOBUTEIIbHBIE peaxiuy, SIIEKTPOHHBIH Oananc
OKHCIINTEIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBieHHE  ypaBHEHUI
OKHUCITUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMH C HWCIOJIh30BAaHUEM MeETONa
AJIEKTPOHHOTO OanaHca

1.6

Teopust JIEKTPOIUTUUECKONH TUCCOLMALMU. DJIEKTPOIUTBI U HEIIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M JIHCCOLMAIMUA BEIMIECTB C Pa3IMYHBIMH BUIAMU
XxuMu4Yeckoi cBs3u. Ctenenb aucconuanuu. CUIBHBIE U CJIa0bIe JICKTPOJIHTEHIL.
Peakiun monHoro obmeHa. YcCIoBUS NPOTEKaHHWS pPEaKIMii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAalllEéHHbIE HOHHBIE ypaBHeHUs peakuui. CBoiicTBa KHUCIOT,
OCHOBaHMH W COJEH B CBETE TPEACTABICHHH 00 SJIEKTPOJMTHYECKON
quccounanu. KauectBeHHblepeakuniHauoHbl. [loHsITHE O rUApOIM3Ecoei

1.7

XHWMHUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISMHU KPUCTAIIMYECKUX
pelETOK HEOpraHWYEeCKHX BELIECTB — META/UIOB M HEMETauloB (rpadura u
azMasa), CJIOXKHBIX BEILIECTB (XJOpuAa HATpusl); UCCIEIOBaHUE 3aBUCHMOCTH
CKOPOCTH XMMMYECKOW peakIuu OT BO3AEHCTBHS pPA3JIUYHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIIPOBOJHOCTH  pPAacTBOPOB  BEILIECTB,  IIpolecca
IMCCOLMAIMKM  KHMCJIOT, wienoyel u  coied  (BO3MOXKHO — HCHOJIb30BAHUE
BUJICOMATEPHAIIOB); TPOBEACHHE ONBITOB, WUIIOCTPUPYIOIIMX PHU3HAKU
NPOTEKaHUs peakUUii MOHHOro oOMeHa (0Opa3oBaHME OCa/iKa, BbIIEIEHHUE rasa,
0o0pa3oBaHKE BOJIbI); OIBITOB, WIIIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakUUil (ropeHue, peakluu PpasIokKeHUs, COCAUHEHMS);
pacrno3HaBaHHE€ HEOPraHUYECKUX BELIECTB C MOMOIIbIO KAYECTBEHHBIX peakLuil
Ha MOHBI; pEHICHUE YKCIEPUMEHTAIbHBIX 3a4a4

Hemeramier n HUXCOCIUMHCHU A

2.1

OOmiass  xapakTepucTUKa rajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u pU3NIecKrue CBOHCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMHYECKME CBOWCTBA Ha IMpUMEpe XJIopa
(B3auMozielicTBUE C METaUIaMM, HeMeTaJlIaMH, LIeJo4aMu). XJIOPOBOJIOPOA.
ConsiHast KUCIO0Ta, XUMUUYECKUE CBOMCTBA, MOJydYeHHE, TpuMeHeHue. JleiicTBue
XJOopa M XJOPOBOAOPOJA HA OpraHM3M 4YeJOoBeKa. BaxkHeummexyiopuipl u
MXHAXO0XICHUE B IPUPOIE
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OO6mrast xapakTepucThkKa dJeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEIEHU OKHUCIEHUS. A30T, paclipoCTpaHEHUE B PUPOJIE,
dbu3nUecKue U XUMHUYECKHe cBoicTBa. KpyroBopoT azora B mpupojae. AMMHUAK,
ero (usuyeckre M XUMHUYECKHE CBOMCTBa, moiiyueHue u npumeneHue. Comu
aMMOHHS, UX PU3NYECKHE U XUMUYECKHE CBOWCTBA, MpuMeHeHne. KadecTBenHas
peakiusi Ha MOHBI aMMOHHMS. A30THas KUCIIOTa, e€ mojydyeHue, (Gu3nueckue u
XUMHUYECKHe CBOMCTBa (0OmMe Kak MpeAcTaBUTeNsl Kiacca KHUCIOT |
cneuu¢uueckue). Vcnonap3oBaHue HUTPATOB M COJCH aMMOHHUS B KadyecTBE
MUHEpAJIbHBIX YAOOpeHUN. XHUMHUUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelbl
COCANHCHUAMHN a30Ta (KI/ICJ'IOTHBIC AOXKIU, 3arpsA3HCHUC BO3yXad, IHOYBbBI H
BOJI0OEMOB)
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®docdop, ammorponHbie Momudukanuu dochopa, GuzndecKkue U XUMHUYCCKHE
cBorictBa. Oxcun dochopa(V) u ¢ochopras kuciaora, QGUINUECKUE U
XUMUYECKHE CBOWCTBA, MOJTyYeHHE. Hcnons3zoBanuedocdaron B
KayeCTBEMUHEPAJIbHBIXYI00peHHA

2.5

OOmast xapakrepuctuka 3meMeHTOB I[VA-rpynmel. OCOOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHblE CTEMEHM OKHUCICHUA. YTJIepoj, aUIOTPOIHBIE
MOTUGUKAIMH, PACIPOCTPAHEHHE B TMPHPOJE, (PHU3NUECKUE U XHUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yraepoaa B mpupojae. OKCHIBI yIiiepoaa, uxX
¢u3nyeckue M XUMHYECKHE CBOMCTBa, JeHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJly4eHUE U MPUMEHEHHUe. DKOJOTHYEeCKHe MPOoOJIeMbl, CBA3aHHbBIE C OKCHUIOM
yraepoaa(IV); rumoresa riao0anbHOro NOTEMJIEHUS KIMMAaTa; IMapHUKOBBIN
a¢ddexT. YrompHas KuciaoTa u €€ coiu, X GU3NIeCKrue U XMMUIECKHUEe CBOWCTBA,
NojydyeHHe | mpuMeHeHne. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEITLCKOM
XO035MCTBE

2.6

[lepBoHauabHBIE MOHATHA OO0 OPTaHUYECKUX BEIIECTBAX KAaK O COCAMHEHHSX
yrineposa (MeTaH, 3TaH, OSTHICH, AaleTWICH, 3TAaHOJ, TJIMIEPHH, YKCyCHas
kuciota). Mx cocraB m xummueckoe crpoeHue. llonstie o Ouomoruuecku
B)XHBIX BEIIECTBAX: JKUPaX, OENKax, yriIeBoax — U UX POJIH B KH3HU YEJIOBEKa.
MarepuaabHOE €TUHCTBOOPTAaHNYECKUX U HEOPTaHUYECKUXCOSAMHEHUM

2.7

KpemHuuii, ero ¢pusnueckue 1 XUMHUUECKUE CBOWCTBA, MMOJTyYeHHE U TPUMEHEHHE.
Coenunenuss kpemHus B mpupoae. OOmme npeacTaBieHUs 00 OKCUAe
kpemuusA(IV) u kpemaneBoil kuciore. CUIMKATHI, HX UCIOJIH30BAaHUE B OBITY,
MEIULMHE, MPOMBIIUIEHHOCTH. BaKHelIue CTpOUTEIbHbIE MaTEpHUAJIbL:
KEepaMHKa, CTEKJIO, LIEMEHT, 0eToH, xKene300eToH.
[Tpo61eMbI6€3011acHOTOMCTIOIB30BAHUSACTPOUTENBHBIXMATEPHUATIOB B
MOBCEIHEBHOMKMN3IHU




COCIMHEHHK (BO3MOXHO HCIOJIb30BAaHWE BHJJICOMATEpPUAIOB), oOOpa3laMu
a30THBIX ¥ (OCPOPHBIX yIOOpEHUil; oMyueHue, COOUpaHue, paclo3HaBaHue U
U3y4YCHHE CBOMCTB aMMHaKa; MpPOBEACHHE KAaYeCTBEHHBIX pEaKIHi Ha HOH
amMMOHHMA ¥ ¢docaT-uOH U U3YYCHHE MPU3HAKOB MX MPOTECKAHWS,
B3aUMOJICHCTBHE KOHIIGHTPUPOBAHHOM a30THOW KHCJIOTHI C MEIbIO (BO3MOXHO
WCIIOJIb30BAaHUE BHUIEOMATEPUATIOB); H3YUEHHE MOJIENEH KPUCTATITMYECKUX
peméTok anmasa, rpadura, QyepeHa; 03HaKOMIICHHE C MTPOIIECCOM aICOPOIIHI
PacTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YITIEM U YCTPONCTBOM IIPOTUBOrasa;
noJjiydyeHue, coOupanue, pacrio3HaBaHUE U M3YYEHHE CBOWCTB YIJIEKHUCIIOTO Ta3a;
MPOBEJICHNE KaYeCTBCHHBIX PEaKluii Ha KapOOHAT- U CUIIMKAT-UOHBI U U3YUYCHHE
NPU3HAKOB MX MPOTEKAHMS, O3HAKOMJICHHE C NPOAYKIHMEW CHIMKATHOMN
MPOMBIIIJICHHOCTH; PEIIeHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o Teme «BakHenime
HEMETAJUJIbl U MX COCTUHEHUS»

Meranne u NXCOCAMHCHUA

3.1

OO01mast XxapakTepUCTUKa XMMHUECKHUX 3JIEMEHTOB — METaNIOB HA OCHOBAHUU UX
nosnoxenuss B Ilepuoguueckoil cucreMe Xxumudeckux anemeHros JI.M.
MenneneeBa u cTpoeHust arToMoB. CTpoeHre MeTaJuioB. MeTtaniandeckas CBsA3b U
METaJJIMYEcKasl ~ KpUCTallIMdyeckass  pemeérka. ODJIEeKTPOXUMHUYECKHH  psif
HanpsHKeHUH METAJIIOB

3.2

duznueckre U XUMHUYECKUE CBOWCTBAa MeTayioB. O0IKe crocoObl MONMyYeHUs
MeTauioB. [loHSATHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI X OT
koppo3uu. CraBsl (CTalb, YyryH, JIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHUE B
OBITY U IPOMBIIIUICHHOCTH

3.3

[llenounsle Meramibl: mnojoxxkeHue B Ilepumoguueckoll cucrteMe XMMHUYECKHUX
aneMmeHToB J[.M. MeHneneeBa; cTpoeHHE MX aTOMOB; HaXO)KJIEHUE B IPUPOJE.
dusnyecKkre U XMMUYECKHE CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKcuasl U
TMAPOKCUABI  HaTpus W Kamud.  [IpuMEHEHMEIEeNOYHBIXMETAUIOB U
UXCOCIMHECHUM

3.4

[IlenoyHo3eMeNbHBIE  METa/UIbl MarHui W KajJblIMH:  TIOJIOKEHUE B
[Tepuonnueckoit cucteMe xumudeckux sineMentoB J[.M. MenzaeneeBa; ctpoeHue
WX aTOMOB; HaXOXkJeHHE B mpupoae. Puznueckue M XUMHUECKHE CBOWCTBA
MarHuss W Kaiblus. BaxkHedmme coenuHEeHHsI KaiabIus (OKCHI, THUIPOKCH],
coin). KECTKOCThBOIbI U CIOCOOBIEEYCTPAaHEHMUSI

3.5

AnromuHuit: nonoxkenue B [lepuonnyeckoil cucreMe XuMuueckux aiemMeHToB .M.
MeneneeBa, CTpoeHME aToMa; HaxoxaeHue B mnpupone. Pusmueckue u
XMMUYECKHE CBOMCTBA aJIFOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHJA U THIPOKCHIA
QJIFOMUHUS




nuHka, xene3a(ll) u xenesa(lll), menu(Il); HaGar0aEeHNE M OITMCAHUE TTPOIECCOB
OKpalllMBaAHUSA IINIaMCHU HWOHAMHU HATpUus, KaJIuid HW KaJblUA (BOBMO)KHO
UCTIOJIb30BaHUE BHJICOMATEPUANIOB); HCCIEOBaHUE aM(OTEPHBIX CBOWCTB
ruapoKkCcuaa aJIOMHUHHUA W THUAPOKCHUIAA LUHKA; PCIICHUC SKCICPUMCHTAJIbHBIX
3aja4 1o TeMe « BakHeile MeTayuibl 1 UX COCIMHEHUS

XUMUS U OKpY Karonascpesa

4.1

HoBbie Marepuanbl u TexHoJOrMU. BelectBa M mMaTepuaibl B MOBCEAHEBHOU
KU3HHU 4eJoBeKa. XUMHUS U 3]10poBbe. be3onacHoe HCHOIb30BaHUE BEIIECTB U
XUMUYECKUX peakuuid B ObITy. IllepBasmomMombIpuXuMUYECKUX0KOTaX |
OTpaBJIECHUIX

4.2

OCHOBBI PKOJIOTUYECKON IPAaMOTHOCTU. XUMHUUYECKOE 3arpsi3HEHUE OKPY KaIOIIEH
cpenbl I1JIK. Ponb Xxumum B pernieHuH SKoJorHueckux mpodsieM. [Ipupomnsie
WUCTOYHUKU YTICBOJOPOAOB (Yrojb, MPUPOAHBIA Ta3, HE(Th), MPOIYKTHI HX
nepepaboTKU, UX POJIb B OBITY U MPOMBIILICHHOCTH
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XUMHUYECKUI HKCIEPUMEHT: M3yUYeHHEe 00pa3loB MaTepHaloB (CTEKJIO, CIUIABbI
METAJIJIOB, ITOJIMMEPHBIE MAaTEPUAJIbI)




IMPOBEPSEMBIE HA OI'D I1IO XUMHWU TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30OBATEJIBLHOMN NPOT'PAMMBI OCHOBHOI'O

OBULIET'O OBPA3OBAHUA

KonnposepsiemororpedoBanus

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM
pe3yjabTaTaMm 6a30BOro ypoOBHsSI OCBOEHHUSA
OCHOBHOI 00pa30BaTeJLHOH IPOrPaMMBbI
OCHOBHOI'0 00111er0o 00pa30BaHUs HA OCHOBE
drocC

[IpencraBnenue:

1.1

O II0O3HAaBAE€MOCTH SIBJICHUU npupodbl, IMOHUMAHUC
OOBEKTUBHON 3HAYMMOCTH OCHOB XHMHYECKOM
HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS,
KOMITOHEHTa OOIel KyJIbTyphl MU TPAKTHUYCCKOU
ACATCIIbBHOCTU YCJIOBCKA B YCJIIOBUAX COBPCMCHHOI'O
oOmiecTBa; MOHUMaHUE MECTa XUMHH CPeIu APYTUX
CCTCCTBCHHLIX HAYK

1.2

O Hay4HbIX METOJax II03HaHUSA, B TOM 4YHCIIE
OKCIIEPUMEHTAIIBHBIX U TEOPETHYECKUX METOJax
UCCJIEIOBAHNS BEIIECTB U H3YYEHUs XUMHYECKUX
peakuuii; yMEHHME MHCIIONb30BaTb MOJCIH  JUIS
00BSICHEHUS CTPOSHHSI AaTOMOB M MOJICKYJT

1.3

0o cdepax npodecCHOHATBLHOW  JCATCIBLHOCTH,
CBSI3aHHBIX C  XHMHEH M COBPEMEHHBIMH
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHHSIX
XMMHUYECKOH HAyKH, YTO IO3BOJHUT OOYYaIOMIUMCS
paccMaTpuBaTh XMMHIO Kak cdepy cBoei Oymyrien
npodeccHoHaNbHOW  JEATENIFHOCTH W C/IeNaTh
OCO3HAHHBIM BHIOOP XUMHUHM KaK MPOGUIBHOTO
npeaMeTa IpH IEpexoAe Ha YpPOBEHb CPEIHETO
o011ero oopa3oBaHus

Bianenne cucreMol XMMUYECKUX 3HAHUN U YMEHHUE
IPUMEHATH CUCTEMY XUMHUYECKHX 3HAHUU, KOTOpas
BKJIIOYAECT:

2.1

BaOKHEHININE XUMHUYECKUE TIOHATHS: XUMUYECKUN
3JIEMEHT, aTOM, MOJEKyJa, BEIIECTBO, MPOCTOE U




opbutanb, paguyc aToMa, BaJIEHTHOCTb, CTENEHb
OKHCJICHUS, XUMHUYECKas CBSI3b,
ANEKTPOOTPHUIATEIBHOCTD, IMOJIIPHAS M HEMOJIApHAs
KOBaJICHTHAsI CBS3b, MOHHASI CBA3b, METAJTUYECKast
CBSI3b, KPUCTAJUIMYECKAs pelIéTKa (aTOMHasi, HIOHHAs,
METa/NInYecKasi, MOJIEKYyJIApHasi), HOH, KaTHOH,

AaHHOH, OJICKTPOJIUT u HEDJICKTPOJINUT,
QJICKTPOJIMTUYCCKAaA Aucconuanud, pCakuuyu MOHHOI'O
O6MeHa, OKHUCJIUTECIIbHO-BOCCTAHOBHUTCIIBHBIC

peaKLny, OKUCIUTENb U BOCCTAHOBUTENb, OKHUCIICHHE
M BOCCTAaHOBJICHHE, OJEKTPOJIM3,  XHMHYECKOE
paBHOBecue, oOpaTHMble W HEOOpaTHUMbIE PEaKLUH,
CKOPOCTh XMMHUYECKOM peakiuu, karaauzarop, [TJK,
KOpPPO3Usl METAJLIOB, CILJIABbI

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBl ~ XUMHUHU:  3aKOH
COXpaHEHUs Macchl, nepuoauueckuid 3akoH [[.U.
MeneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH
ABOTaIpo
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TEOPUM XUMHUHU: AaTOMHO-MOJIEKYJISIpHAsi Teopus,
TEOPHsI DIEKTPOJIUTHUECCKOU TUCCOIMAIIUN

Bnagenue ocCHOBaMM XMMHYECKOM TI'PaMOTHOCTH,
BKJIFOYAIOILIEH:

3.1

YMEHHE TPAaBUIBHO HCIOJIB30BaTh  W3YyYCHHBIC
BEIIECTBA U MAaTEPHAIIBI (B TOM YHCIIE MHHEPAIbHBIE
yInOOpeHUs, METaulbl W  CIUIAaBBl, IHPOJYKTHI
nepepadoTKu TIPUPOTHBIX HMCTOYHUKOB
YIIIeBOOPOAOB (YIJIs, IPUPOAHOTO Ta3a, HepTH) B
OBITy, CEJIBCKOM XO3SIICTBE, Ha IPOHW3BOJICTBE U
NIOHUMaHHWE 3HAYCHUS JKUPOB, OCJIKOB, YTJICBOJIOB
JUISE OpraHu3Ma YeJIOBeKa; YMEHHUE MPOTHO3UPOBATH
BJIIMSIHAE BEIIECTB M XUMHYECKUX IIPOIIECCOB Ha
OpPTraHU3M YEJOBEKAa M OKPYKAIOMIYIO0 NPHUPOIHYIO

cpeay
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YMEHUE HHTETPUPOBATh XHMHWUYECKUE 3HAHUA CO
3HAHUSMHU JPYTUX YYEOHBIX ITPEIMETOB

33

HaJIn4ue OIIbITa pa6OTBI C PasiInYHbIMU
HCTOYHHUKaMH I/IH(I)OpMaI_[I/II/I 110 XUMHHU (Haqua;I u




YMeHue OOBSCHATH CBA3b IOJIOKEHHS JJIEMEHTa B
[lepnoanueckoit cucreme c YUCIIOBBIMU
XapaKTePUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKHX

5 9JIEMEHTOB (COCTaB M 3apsija Aapa, oOIee Yucio
9JICKTPOHOB), PpAaCIpENEICHHUEM DJEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX
MIEPHOJIOB, KUl U KAJIbIIUS
[IpencraBieHne O MNEPUOJIUYECKON 3aBHCUMOCTHU
CBOMCTB XMMHYECKUX 3JEMEHTOB (paguyc aToma,
3JIEKTPOOTPHUIIATEIPHOCTD), MPOCTHIX W  CIOXKHBIX

6 BEIIECTB oT [IOJI0KEHUS JJIEMEHTOB B
[lepuonuueckoid cuctemMe (B MallbIX TEPHOJIAX H
[JIABHBIX MOATPYMIMAax) U 3JIEKTPOHHOI'O CTPOCHHS
aromMa

7 YMenneknaccubuupoBaTh:

7.1 XUMHYECKHEDIIEMEHTEI

7.2 HEOPraHWYECKUEBEIIECTRA

7.3 XUMHYECKUEPEAKITUHI

8 YMEHHEOIPEACIIATh:

3.1 BAJEHTHOCTh U CTEIEHb OKHUCIEHHS XHUMHUYECKUX

' 3JIEMEHTOB, 3apsiJl NOHA

89 BHJI XUMHUYECKOW CBSI3M W THUN KPHUCTAJUNIMYECKON

' CTPYKTYpPBI B COEJIMHEHUSIX

3.3 XapakTep cpeAbl B BOJHBIX PACTBOPAX BEIIECTB

) (KUCJIOT, OCHOBaHMIA)

8.4 OKHUCJINTENb U BOCCTAHOBUTEID

9 YMenune XapaKTEpU30BaTh ¢buznueckue u
XMMHYECKHE CBOMCTBA:
MPOCTBIX BEHIECTB (KHUCIOPOJ, O30H, BOJIOPO/,

91 rpadut, anmas, KpeMHuH, a3ot, Gocdop, cepa, xJop,

HATpUM, KaJlui, Mar"Hui, KajbLUHi, aJHOMUHU,
KEJE30)

CJIOKHBIX BCEIICCTB, B TOM 4YHCJIIE HX BOIAHBIX
pactBOpoB  (BOma,  aMMHaK,  XJOPOBOIOPO,
CEPOBOIOPO, OKCHIBI M T'MAPOKCHIBI METAIUIOB I—
TTA rovrnra amrovoaug vernorr (1T rroara swermera (1T




10.1

pEeaKIMIHMOHHOr000MEHa

10.2

OKI/ICJ'II/ITCJ'IBHO-BOCCTaHOBI/ITeHBHBIXpeaKHI/Iﬁ

10.3

WITIOCTPUPYIOIIUX XUMHUYECKHE CBOICTBa
U3YYEHHBIX KJIaccoB (TpymIm) HEOPraHMYECKHX
BEILIECTB

10.4

IMMOATBCPKAAOIINX TCHCTUYCCKYIO B3aMMOCBA3b
MCKAY HUMHU

11

YMEHUEBBIUUCISITH (IPOBOAUTHPACUETHI):

OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO Macchl
BEIIIECTB, MACCOBYIO JIOJI0 XMMUYECKOI'O JIEMEHTA B
COEJIMHEHUU

11.2

MaCCOBYIO IOJIKO BEIICCTBA B paCTBOPEC,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MACCY, 00BEM Ta30B

11.4

0 YpaBHCHUAM XHUMHYCCKUX peaKHI/Iﬁ U HaXOJUThb
KOJIMYECTBO BCIICCTBA, 00BEéM U MacCy pe€arcHToB
WJIW ITPOAYKTOB pCaKIn

12

Biiaynienue (3HaHHEOCHOB):

12.1

OCHOBHBIMM  METOJAAMHM  HAy4YHOTO  IO3HAHUS
(nabmonienue, U3MEpEHHE, 9KCIIEPUMEHT,
MOJIETUPOBAaHUE) TPU M3YyUYEHUU BEIIECTB U
XMUMHUYECKHX SIBJICHUH; yMeHHE CQOpPMYIHPOBATH
po0JIeMy U MPEAIOKUTh NYTH €€ pelIeHHUs]

12.2

0e30omacHO pabOThl ¢ XMMHUYECKHMH BEIECTBAMH,
XUMHUYECKON nocyaou u 1a060paTOPHBIM
000pyTI0BaHUEM

12.3

npaBujIaMu 0€301aCHOTO OOpaIIeHUs C BEIECTBAMH,
HCIIOJIb3YEMBIMM B IIOBCEJIHEBHOM  JKU3HH,
OpaBWJaMu TOBEJEHUS B LelIX cOepekeHus
30pPOBbSI M OKPYXKAIOWIEH INPUPOJHOU CpEnBl,
NMOHUMaHWE Bpeaa (OMacHOCTH) BO3JACHCTBUS Ha
JKUBBIE  OpPraHMU3Mbl  OIPEIEIEHHBIX  BEIIECTB,
CIOCOOOB yMEHBILIEHUST W NPEJOTBPAIICHUS UX
BPEJTHOT'O BO3JECUCTBUS

13

Hannuue MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA U

OCYIICCTBJICHUA (621 (5914%:0)11175.€ XHUMHUYCCKUX
NKCTITENTAMEAHTOR




13.4

IPUTOTOBJICHUE  PAacCTBOPOB  C  ONPEACIEHHOU
MacCOBOM J0JIel PACTBOPEHHOIO BEILIECTBA

13.5

IPUMEHEHNE MHIUKATOPOB (JIaKMyca, METUIIOpaHkKa
u (enondranenna) IS ONpENCICHHUS XapaKTepa
CpeJbl B pacTBOpaxX KUCIOT U IIeJIoUYei

13.6

UCCIICZIOBAaHUE U OINKCAaHHE CBOMCTB HEOPraHUYECKUX
BEILIECTB Pa3IUYHBIX KJIaCCOB; U3y4yeHue
B3aUMOJICUCTBUSI KHUCJIOT C METallaMH, OKCHJIaMH
METAJIOB, pAacTBOPUMBIMH U HEPACTBOPUMBIMU
OCHOBAHMSIMU, COJISIMH; TOJTYYEHHUE HEPACTBOPUMBIX
OCHOBaHU; BBITECHEHUE OJTHOTO METAJUIa IPYTHUM U3
pacTBopa CoJu; UccleoBanne aM(OTEPHBIX CBOMCTB
THIPOKCHUJIOB QJIIOMHUHMSI U IUHKA

13.7

pEllIEHHE HSKCIEPUMEHTAJbHBIX 3aJlad 10 TeMaM:
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCAUHEHUI;
«DIEeKTPOJUTHYECKAs Tuccouuanusy; «BaxHenmme
HEMETaJIbl M HuX COCAUHECHHN», «BaxHeime
METaJUIBI M UX COCTUHCHUS

13.8

XUMHYECKHE OKCIEPUMEHTHI, WILTIOCTPUPYIOIINE
NPU3HAKK TPOTEKAHUS PEaKIMi HOHHOTO OOMEHa;
Ka4eCTBEHHBIE pEaKIMU Ha TPUCYTCTBYIOUIHE B
BOJHBIX pPAacTBOpax HOHBL XJOPUA-, OpPOMUI-,
nonua-, cyiaedar-, docdar-, kapOboHAT-, CHIUKAT-
AQHWOHBI, THJPOKCHUJ-UOHBI, KATHOHBI aMMOHHS,
MarHusi, KaJblus, AIIOMUAHUS, JKkene3a (2+) u xeres3a
(3+), menu (2+), IMHKA

14

YmMmenue:

14.1

IPEJCTaBISITh PE3YJIbTaThl dKCIIEpUMEHTA B (opMme
BBIBOJIOB, JI0Ka3aTeNbCTB, I'paUKOB U TaOIMLl U
BBISBIIATh SMIIMPUYECKHE 3aKOHOMEPHOCTH

14.2

yCTaHaBJIMBATh CBSI3U MEXIy peaibHO
HaOJII0laeMbIMU  XMMHUYECKHMMHU  SIBICHUSAMH U
npoleccamMH, IMPOUCXOJSAIIMMU B Makpo- U
MHUKpPOMHpE, OOBSICHATH HNPUYMHBI MHOr000pas3us
BEILIECTB




NEPEYEHD 2JIEMEHTOB COAEPXAHUS, IPOBEPAEMbBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMbliidJIeMEHTCOIeP/KAHUS

1

HepBOHa‘-IaJIBHLICXI/IMI/IHCCKI/ICHOHHTI/I}I

1.1

YucTsle BemecTBa U cMecu. Crioco0bl pazesieHus cMecei

1.2

ATOMBI M MOJNEKYNbl. XUMHYECKUE dIeMeHTbl. CHMBOJIBI XMMHYECKHX
351eMEHTOB. [IpOCThIE U CI0KHBIE BENIECTBA.

1.3

Xumudeckas Qopmynaa. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB.
CreneHbOKUCICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeNnbHAas aTOMHAs Macca.
OTHOCHUTENLHAA MOJICKYJIsIpHAasdA Macca. MaccoBas J0JI1 XUMHYCCKOI'0 DJICMCHTA
B COCAMHCHNU

1.5

KonuyectBo BemectBa. Monb. MonsipHas macca. Monsipablii 00bEM Ta3o0B.
B3anmocBsI3p KOJIMYECTBa, MACChI U UHCIIA CTPYKTYPHBIX €IMHUI BEIIECTBA

1.6

Du3n4ecKue U XUMHUYECKHE SIBICHUSA. XUMHUYECKass peakuus U €€ NPU3HAKH.
3aKOHCOXpaHEHUSIMACChIBEIIECTB. XUMHUYECKUEYPABHEHUS

Ilepnonnueckuil 3akoH U llepuogudeckas cucreMa XMMHUYECKHUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHHEaTOMOB

2.1

ITIepuonnueckuii 3akoH. Ilepuognyeckas cucreMa XuMHU4EeCKUX deMeHToB [[. 1.
MenneneeBa. [leproasl u rpynmsl. OU3HYECKUN CMBICI MOPSIKOBOIO HOMEDA,
HOMEPOB MEpUoAa U IPYIIbl JIEMEHTa

2.2

Crpoenune aromoB. CoctaB aroMHBIX siaep. M3ortonbsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000J0YeK aToMOB MepBbIX 20 XUMHUYECKHX DJIEMEHTOB
Ilepuoanueckont cucremsl /.M. Menneneesa
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3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEePUONIOB, KaWs, Kaiablusa (pagmyca aToOMOB, SJIEKTPOOTPHUIATEIHLHOCTH,
METANIMYECKHUX W HEMETAJUIMYECKUX CBOMCTB) W UX COCAMHEHUH B
COOTBETCTBHMU C TMIOJIOKEHHEM »J3JIeMeHTOB B Ilepmoamueckoit cucreme u
CTPOECHHUEM HX aTOMOB

CTpoeHHeBENIeCTBA

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJI}IpHa}I n HCHOJIHpHa}I) CBA3b.
BHCKTpOOTpI/IHaTeHBHOCTB XHUMHUYCCKUX DJICMCHTOB. Honnas CBs3b.
MerannuueckascBsI3b




BOJIOPO/J1a, XJIOpa, KUCIOPO/a, Cephl, a30Ta, ocdopa, yriepoaa, KpeMHHUs

4.3

dusnueckre M XUMHUYECKHE CBOWCTBAa IMPOCTHIX BEUIECTB-METAIOB: JIMTHUS,
HaTpWs, KaJIus, MarHus u KaJIbIIHA, ATFOMUHUA, )Kelesa.
DJIEKTPOXUMUYECKUUPSTHANPSHKEHUMMETAJIIOB

4.4

Pu3MYeCKre U XMMHYECKUE CBOMCTBA BOJIOPOJHBIX COCIWHEHUH HEMETAJIOB:
XJIOPOBOJIOPOJIa, CEPOBOAOPOJIa, aMMHUAKa

4.5

dusznueckre U XMMUYECKHE CBOMCTBa OKCUAOB HemeTaiuioB: cepwl (IV, VI),
azota(Ill, 1V, V), docdopa(lll, V), yraepoma(Il, 1V), xpemuamsa(IV).
IToy4yeHNEeOKCHIOBHEMETAILIIOB

4.6

Xumnueckue cpoiictBa okcuiaoB: metaiwioB IA—IIIA rpynn, mmuka, meau(ll) u
xenesa(ll, I11).ITorydeHneokcHI0BMETaNIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THIPOKCHIOB (HA MpUMEpE
TUAPOKCUJIOB ~ QJIIOMUHHUSA, Kene3a, [uHKa). [lonmydeHueocHOBaHW U
aM(bOTEPHBIXTUIPOKCHUIOB

4.8

OO0mue XUMHUYECKUE CBOMCTBAa KHUCIOT: XJIOPOBOJIOPOAHOM, CEPOBOJOPOJIHOM,
CEPHHCTOM, CEepHOU, a30THOU, (OCPOpPHON, KpPEeMHUEBOU, yroibHOH. OcoObie
XUMHUYECKHE CBOWCTBA KOHIIECHTPUPOBAHHOM CEpHOM M a30THOM KHUCIOT.
[Tomyyenue Kuciaor

4.9

O061mue xXuMHYECKUe CBOMCTBA cpeHuX cosei. [TomyueHuecomnei

4.10

[Tonyuenne, coOupaHue, paclo3HaBaHHE BOJIOPOJA, KHCIOPOAa, aMMHAKa,
YIIIEKKCIIOTO T'a3a B JIa00OpaTopuun

4.11

[Tonmyyenne aMMmuaka, CepHOW M a30THOW KHUCIOT B HPOMBIIIJICHHOCTH.
O061KecnocoObINoNyYeHUIMETAIIIOB

4.12

I'eneTmueckast CBSI3b MCXKAY KilacCaMMi HEOPTaHUIYCCKUX COC,Z[I/IHGHI/II\/’I

XUMUYECKUEPEAKITUU

5.1

Knaccudukanus XuMUYecKuX peakuui Mo pa3iIuyHbIM MPU3HAKaM: 10 YUCIY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEUIECTB, IO TEIJIOBOMY 3(¢eKTy, o
M3MEHEHUIO CTEIICHEW OKHUCICHUS XUMUYECKHUX YJIEMEHTOB

52

TennoBoii 3¢ HEeKT XUMHUIECKONW pPeakiuy, TEPMOXUMUIECKAE YPaBHEHUS. DK30-
U DHAOTEPMUYECKHE peakuy. TepMOXUMUYECKUE YPABHECHMS
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OKHUCIUTENbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTAHOBUTEIH.
[IpouecchiokuCIEHUS " BOCCTAHOBJICHUSI.
DJIEKTPOHHBIN0AIAHCOKUCINUTEILHOBOCCTAHOBUTEIbHOUPEAKIIHI

54

Teopust nekTpoaUTHYECKON qucconuanuu. KaTuonsl, aHHOHBI. DIEKTPOIUTHI U
HeRJIeKTPoJuThl. CUJIbHBIC U clla0ble JIEKTPOJIUThL. CTeneHbINCCOLIUAIITT




[Tpumenenne cepsl, a3ota, docdopa, yriaepona, KpEMHHS U UX COCTUHCHUHN B
6LITy, MCIUIIMHC, MNPOMBIIUICHHOCTH W CCIILCKOM XO3SIMCTBE. HpI/IMeHeHI/Ie

6.3 METaJUIOB M CIUIaBOB (CTajb, YYTyH, IIOpaJlOMHHHM, OpoH3a) B OBITY U
MPOMBINIICHHOCTH UX cOeAMHEeHU. [IoHATHE 0 KOPPO3UU METaIOB, OCHOBHBIC
C1oco0bl 3aLIUTHI UX OT KOPPO3UHU

6.4 [IpupogHble WCTOYHHMKH YIJIEBOJOPOJOB (yrojib, MPUPOIHBIM Ta3, HE(PThH),
MPOIYKTHI UX NepepaboTku (OCH3MH), X POJIb B OBITY U MPOMBIIUICHHOCTH
[lepBoHavanbHbIC TOHSATHS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHSIX

6.5 yrieposaa (MeTaH, 3TaH, STUJIEH, alleTHIEH, STaHOJI, TIIUIEPUH, YKCYCHAs KUCIIO0Ta).
[ToHsiTHie 0 OMONTOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, OENKaX, yIIIeBOJaX — U UX
POJIH B KU3HU YeJIOBEKa

7 Pacuérsr:

7.1 10hOpMYTaMXUMUIECKUXCOCTUHCHHUIA

7.2 Macchl (MaccoBOI) T0JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7. MOXUMUYECKUMYPaBHEHUSIM




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTHI /151 VUEHUKA

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET



