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MNOACHUTEJIBHASA 3AIINCKA

HporpaMMa I10 XMMHWH Ha YPOBHE OCHOBHOI'O O6IH€FO 06p330BaHH5[ COCTaBJICHA Ha OCHOBE:

1.®enepanbHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO O0IIIEro
obpazoBanus (IIpukaz MunncrepcrBa npocsemieHuss PO ot 31.05.2021 No287 ¢ u3MeH.)
2.0OcHOBHO# 00pa30BaTEIHLHON MPOTPaMMBI OCHOBHOT'O 00111eT0 0OpazoBanus MAQOY
Aobarckas COIII Ne 1, nporokon nmexarorudeckoro coera oT 30.08.2023 r. Ne 18, ¢ uzmen..
3. [Ipukaza Munnpocsemenuss Poccun ot 22.06.2026 Ne 436 «O06 yTBep)aeHUN
denepabHOTO MepeyHst y4eOHUKOB, TOMYIIEHHBIX K UCTIOJIb30BaHUIO MIPU peaTu3aiiu
MMEIOIINX TOCYAAPCTBEHHYIO aKKPEIUTALUIO 00pa30BaTEIbHBIX MTPOrpaMM HAYaJIbHOTO OOIIIETO,
OCHOBHOTO OOIIET0, CPETHETO O0IIET0 00pa30BaHUs OPTaHU3ALUSIMHE, OCYIIECTBIISIOIINMHI
00pa3oBaTeNbHYIO JEATeIbHOCTh, M YCTAHOBJICHUH MIPEACIBHOIO CPOKA UCTIOJIb30BAHUS
UCKJTIOYCHHBIX YU€OHUKOB U pa3paOOTaHHBIX B KOMIUIEKTE C HUMH Y4€OHBIX TTOCOOUI»
4.Yuebnoro uiana MAOY Aobarckas COLI Ne 1 na 2026 — 2027 y4ueOHbIii ro1.
5.®enepanbHOl paboueit mporpaMmbl o y4eOHOMY HpeaMeTy « XUMUs»

A Tak jxe Ha OCHOBE TpeOOBaHUI K pe3yjbTaTaM OCBOEHHS OCHOBHOU 00pa3oBaTeIbHOM
porpaMMbl OCHOBHOTO 00Iiero obpaszoBanus, npenactaBieHHbix B ®I'OC OOO, a takxke Ha
OCHOBE (esiepalibHON paboyell mporpaMMbl BOCIUTAHUS U C YUETOM KOHUENIUH MPENoJaBaHus
yueOHoro npeaMera «XuMus» B o0pa3oBaTenbHbIX opranu3anusx Poccuiickoit @enepanuu.

[TporpamMa mo XuMUHM Ja€T NpeACTaBICHHE O IesaX, oOmell crpareruu oOydeHus,
BOCIIUTaHUSI M DPa3BUTHUA OOYYAIOIIUXCS CPEACTBAMH y4yeOHOro NpeaMeTa, YCTaHaBIHWBAET
00s3aTeNbHOE MPEIMETHOE COJEpKaHUE, MIPEeyCMAaTPUBAET paclpeesieHne ero mo kKjiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM NPOrpamMMbl [0 XUMHH, ONPeEsIeT KOJINYECTBEHHbIE
M KaueCTBEHHBIE XapaKTEPUCTUKH COJEP/KAHUSA, PEKOMEHAYEMYIO IIOCIEN0BATEIBHOCTh
U3YyUYEHHs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOIMKH y4eOHOTro
Ipolecca, BO3pacTHbIX OCOOEHHOCTEHN 00ydaroluxcsi, onpeaeseT BO3SMOXKHOCTU MpeaMeTa JJis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelIbHOIN MpOorpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TakXKe TpeOOBaHMI K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YpOBHE LeNed W3ydyeHUs TMpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
JESTEIbHOCTH 00YyYaroIIerocs o OCBOCHUIO Y4EOHOT0 COJIepKaHusl.

3HaHME XUMUU CIIY’)KUT OCHOBOH 1Jis (pOpMHpPOBaHUS MUPOBO33pEHUsI 00y4darolerocs, ero
NpeCTaBICHUN 0 MaTepUabHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHEH
IPECTaBICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIIECTB B MPHUPOJIE, O MYTAX
pelieHuss TiI00albHBIX MPOOJIEM YCTOMYMBOTO pAa3BUTHS YEJIIOBEYECTBA — CBHIPHEBOI,
SHEPreTUYeCcKOM, MUILEBOI U SKOJIOTHYECKOH 0€30MacHOCTH, IPOoOIeM 3paBOOXPaHEHUS.

H3ydyenue xumuu:

CIOCOOCTBYET peaju3alii BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOM rPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHONl  NeATeIbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK H B
npo(hecCHOHANTLHOM e TeNIbHOCTH,



3HAaKOMHUT CO CIEHU(PUKOW HAyYHOTO MBIIIJICHHS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO
B3IJIA/1a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM 3TArloM B ((OPMUPOBAHUN
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOLIHXCS;

CrocoOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-HAayYHBIM
3HAHUSAM, K MpPUpPOJE, K 4YEJIOBEKY, BHOCHT CBOM BKJIAJ B 3KOJOTHYECKOe oOpa3oBaHue
00yyJaroumxcs.

JlanHbple HampaBieHHS B OOYYCHMHM XMMHH OOECIEUMBAIOTCS CIEUU(UKON Ccomep KaHus
y4eOHOro ImpeaMera, KOTOPBIM SIBJIETCS MEeJarorn4eckd aJalTUPOBAaHHBIM OTPaKEHHEM
0a30B0il HAyKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH HA OCBOCHUE
00y4aroIMMHUCS CUCTEMbI IEPBOHAYAIbHBIX IMOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEIIBHBIX 3HAYMMBIX [IOHATUN OPTaHUYECKOW XUMUH.

CrpykTypa colepkaHHs MIpOrpaMMbl 110 XUMHHM C(HOPMHPOBAHA Ha OCHOBE CHUCTEMHOIO
noaxoja K €€ mzydeHuro. CojepkaHUE CKJIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbl IOHATUH O XuUMHUYecKod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPECTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS! KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHS O CTPOEHUM aTOMa U XMMUYECKOH CBS3H;

— Mpe/CTaBIEHUH 00 MEKTPOIUTHYECKOIN TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHA K JpYyromy,
BBIMOJIHAS (YHKIMU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHMe MpOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHMIO TPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM HpPHUPOJBI,
LIEHHOCTHOTO OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM IT03HaHUs B Hayke. M3ydyeHne xummun
OPOMCXOMUT C TPHUBJICUEHUEM 3HAHUM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5-7 knaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUHU NPOUCXOAUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKON HayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOH JIeSTEeTbHOCTH YelloBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYpHl. 3ajaya yueOHOTO MpeaMeTra COCTOMT B (POPMHPOBAHUU
CUCTEMBbl XUMHYECKHX 3HAHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIO)KEHUH, JOCTYMHBIX OO0OOIIEHNH MHPOBO33PEHYECKOT0 XapakTepa, s3blka HayKd, B
NpUOOIIEHNH K HAYYHBIM METOaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMHUECKUX PEAKIUi, B
(GopMHpOBaHMM W Pa3BUTHM [IO3HABATEIbHBIX YMEHMH M HMX NPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUil OE30MaCHOTO
oOpallleHus ¢ BeleCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy M3ydyeHMM XMMHUU Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUS Ba)KHOE 3HAUYECHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHME MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K caMOOOpa30BaHHUIO,
COTPYAHHUYECTBY, CaMOCTOSATEIBHOMY MPHUHATHIO DPELIEHUH, CIIOCOOHOM aaanTupoBaThes K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HHU;



— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OOyJalomuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IIO3HAHUS,
(hOPMUPYIOITUM MOTHBAIIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUM;

— ofecrnieyeHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3HoOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JIJISl PA3IMUYHbBIX BUOB JIEATEIbHOCTH;

— ¢popmupoBanue o0mel PyHKIHMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATH SIBICHUS OKPY>KAIOLIEr0 MHUpPA, HCIONb3ys 3HAHUS U
OTBIT, TOJYYECHHbIE MPU HM3IYYEHUH XUMHUHU, TMPUMEHATh HMX MpPU pElIeHUH MpodieM B
IIOBCEJHEBHOM KU3HU U TPYJOBOU IEATECIBHOCTH;

— ¢opMHpOBaHKE Y 00YUAIOIIUXCS TYMAaHUCTUYECKUX OTHOLICHUM, TOHUMAHMS IICHHOCTH
XUMHUYECKHX 3HAHUM i1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBEAEHUs B OBITY U
TPYIOBON JEATEIBHOCTH B LESIX COXPAHEHHS CBOETO 370POBbS U OKPYXKAIOIIEH MPUPOTHOU
Cpelibl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX I[CHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis ¥ HANPaBICHHOCTH JlalbHEHIIero o0yueHusl.

OO61ee yuciio 4acoB, OTBEAEHHBIX JJI1 MU3YyYEHHUS] XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanmus, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 gaca B Hejeno), B 9 kinacce — 68
4yacoB (2 4yaca B HEJIETIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XUMHSI B CUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Mmacca. OTHOCHUTENIbHAST MOJICKYJISipHast
Macca. MaccoBasi 10J11 XUMHUYECKOIO 3JIEMEHTA B COEIMHEHUU.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocCBsi3b KOJIMUECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacd€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACcChl BEIIECTB. XuMuieckue ypaBHeHUs. Kinaccuduxarus XuMUYecKux peakuui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMMOCYJ0M, MpaBWiIaMu paboThl B JabopaTtopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM OOOpYIOBAaHUEM, M3yYCHHE U ONMHUCAHHME (DU3HMUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIICHHE W KOHJCHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNWE METHOW MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCJIOTOM) sIBJICHUHN, HAOI0IeHNE
U ONHCAaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (), usydenme cmocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTa, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON CONHM, HAOMIOJCHHE U ONHCAHUE
pEe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MoieNiel MOJIEKYIT (IIIapOCTEP KHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

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

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHIOTEPMUYECKHE peaKIuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHWE BO3AyXa, YCUJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTBO. HaxokneHue Boopoja B IMPUPOJE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

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

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbel. HackimeHueie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10is BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonyyeHue okcuaos.

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

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kucior. @uandeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

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

['eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHMUECKUX COCUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), 03HaKOMIIEHUE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), HAOIIOCHHE 00pa3llOoB BELIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEHW pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPA3I[0B HEOPTaHMYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuii HEUTpalIu3alru, MOJIYYEHHE HEPACTBOPUMBIX OCHOBAHWUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XUMHYECKAsl CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEJIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUYECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yoT aM(OTepHbIE OKCU/IBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIA U TPYIIIIbI AJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX deMeHTOB [leproaudeckoil CHCTEMBI
. W. MenneneeBa. XapakTepHCTHKa XHMHUYECKOrO 3JIEMEHTAa IO €ro IMOJOXKEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

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



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

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

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakliuu pas3jioKeHNs, COETUHEHUS).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
ABJISIOLIUXCSI CHCTEMHBIMHU ISl OT/AEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XHUMHUYECKOW CBSI3U. THUNBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBAa OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue 0 ckopocTu XuMHUUecKo peakiuu. [loHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstme o
karanuse. IloHsTme o xumMuyeckoM paBHOBecHHM. @DakTOpbl, BIMSAIOLIIME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiIeHUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOI'0 OajaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBUS MPOTEKaHMs pEakMii HOHHOTO OOMEHa, MOJHBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
WCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOW PEAaKIHUU OT BO3JECHUCTBHS Pa3IMYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLiecca AUCCOLUALUN
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocaJKa, BbBIJCIICHWE Ta3a, oOpa3oBaHWE BOJBI), OIBITOB, WUTFOCTPUPYIONINX TMPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUN (FOpEeHUe, PeakiMu Pa3joKEHUs, COCIUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucTUka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (pU3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KHUCIOTa, XHMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble crerneHn okucieHus. CTpoeHrne U (U3HMYECKHUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M CEePhbl. AJUTOTPOIHBIC MOAU(PUKAIIMKA KUCIOPOJa M Cepbl. XUMHUYECKHUE CBOMCTBA
ceppl. CepoBoJIopoa, CTpoeHHe, (U3MYECKHe W XUMHYecKHe CBOicTBa. OKCHUIBI Cephl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA
(oOmme Kak TpEICTaBHTENS Kiacca KUCIOT W crnenududeckue). XUMHUYECKHE PpEeaKIn,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. Haxoxaenue
ceppl W €€ COeQUHEHUU B TpuUpoae. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIoIIEeW Cpeabl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPEeI0TBPAICHUSI.

OO6mass xapaktepucTuka d1eMeHTOB VA-rpymnmbl. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHE B Tpupone, (Quudeckue u
XUMUYECKHe cBOMCTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero pu3ndeckue 1 XMMHUIECKHe
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi HA MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MOJy4YeHue,
dbuznyeckue W XUMHYECKHE CBOWcCTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIeH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. Mcnonb3zoBaHue ¢ochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TMOTEIUICHUS KIIMMara, MapHUKOBBIH 3(dekr. YrompHas kucimora u eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAaK O COECIUHEHUSX yIiepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE O OMOIOTHYECKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencraBieHuss o6 okcujae kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTENBHBIX MaTepPHUajIoOB B TIOBCEAHEBHOI KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3NYecKue U XUMHUYECKHE CBOMCTBA TaJOT€HOB M MX COEJUHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BU€OMaTepHUasoB), HaONIOJeHUWEe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUJIEOMATEPHAIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YA0OpEHMUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM NPOTUBOras3a, NoJy4eHue, coOupaHue, pacro3HaBaHue
U U3y4YECHUE CBOMCTB YIJIEKHCIIOTO ra3a, IIPOBEJCHUE KAaYEeCTBEHHBIX PEaklLMi Ha KapOoOHAT U
CHWJIMKaT-UOHbl W MW3Y4YEHHME MPU3HAKOB MX I[POTEKAHHs, O3HAKOMJIEHHE C MPOIyKIHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETAJJIbl U UX COCIUHEHUSY.



MeTajliibl M X COCAUHEHUS

OO0mas xapakTEepUCTHKA XWMHUYECKHX DJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtamnueckass CBS3b M METAUIMYECKAs KPHUCTAIUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCHUIIBI HATPpHS U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U Kajiblusa. BaxkHedmume coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUe B mpupozae. Ousznyeckue u XUMUUECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToMa, HaxoxJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCU/IA KaJIbIUs U HATPHUS C BOJOM (BO3MOKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kalbllus, aIFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCU/IA IIMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomip MpH XUMUYECKHX O0XOTax H
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIABbI METAJIJIOB, MIOJIUMEPHBIC MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHU XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJI, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMmETKA, CIUIaBbl, (U3UYECKHE BEJIHMYUHEI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIC IOPOJBI, IOJC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.

JesTeJIbHOCTD YYHUTEJIs € y4eTOM padoyeil mporpaMMbl BOCIUTAHMS.

- 100y /IeHUE IIKOJILHUKOB COOJII0AaTh Ha YPOKE OOLIETIPUHSTHIE HOPMBI IIOBEACHNUS, IPaBUIIa
00IIeHus CO CTapmUMHK (YIUTEISIMHA) M CBEPCTHUKAMU (IIKOJIbHUKAMH), IPHHIUIIBI y4eOHOU
JVICIATUTMHBL U CAMOOPTaHU3AIHH;

- (hopMUpOBaHHE OCHOB SKOJIOTUYECKOH KYIbTYPhl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIIIUICHUS;

- (hopmHpoBaHNE OCO3HAHHOTO, YBAKUTEIBHOIO U I00POKETATENILHOTO OTHOLLEHUS K APYrOMY
4eJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO;

- BKJIFOYEHHE B YPOK UTPOBBIX MPOLEAYDP, KOTOPbIE TOMOTal0T MOIeP>KaTh MOTHBALIMIO JIETel K
NOJYYEHHUIO 3HAaHUH, HaJla)KMBAaHUIO TTO3UTUBHBIX MEXIMUYHOCTHBIX OTHOIIEHUH B KJ1acce;

- OCBOEHME COLMAIbHBIX HOPM, IPaBUJI OBEACHUS, poJiel U (hOpM COLMAIbLHON KU3HU B
TpyIIax ¥ COOOIIeCTBaX;

- MCII0JIb30BAHNE BOCIIUTATEIbHBIX BO3MOYKHOCTEN COJIEpKaHusl yueOHOro IpeIMeTa uepes
JIEMOHCTPAIIHIO JETSM IPUMEPOB OTBETCTBEHHOTO, TPAYKAAHCKOTO ITOBEICHUS;

- (popMupOBaHUE IIEHHOCTH 3JJ0POBOT0 U 0€30MacHOr0 00pa3a KU3HHU; YCBOCHUE MPABUIT
WH/IMBUYaJIbHOTO U KOJUIEKTUBHOTO 0€3011aCHOT0 MOBEICHUS B UPE3BbIYAHBIX CUTYAlIUsAX,
YIPOXKAIONIUX KU3HU U 30POBBIO JIIOJIEH.






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

JIMYHOCTHBIE PE3YJIBTATHI

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

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

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

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

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOH,
y4eOHOMCCIICIOBATEIIBCKOM, TBOPYECKOWM W JPYTMX BHJAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEeOHBIX TMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TON y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBECHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS ITOCIICICTBUH MOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
MOHMMAHUS  CYNIHOCTH  HAYYHOW  KapTHHBI MHpa, TPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI, B3aUMOCBS3SX YEIOBEKa ¢ MPUPOTHON CPeoi, O posn
XUMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATCIIbHBIE MOTHBBI, HAIIPABJICHHBIC HA ITOJIYYCHHWE HOBBIX 3HAHUH 10 XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB U SIBJICHWH, ITO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

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

4) ¢popMHUPOBaHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHA K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3J0pPOBBI 00pa3 JKW3HH, OCO3HAHUE MOCIEACTBHI W HEMPHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs! alKOrojsl, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

OKOJIOTHYECKH TIeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS MPaBHII 0€30MIaCHOTO MMOBEACHHSI TIPH padOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOi, /ISl MOBBIIICHUS YPOBHS SKOJIOT HUECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA q)OpMPIpOBaHI/Ifl
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akKT, cUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MpeaIMeToB (OpMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO U OCYIIIECTBICHHUIO YI€OHOM IeATEeTbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMLI JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHU 3HAHWUU:
pacKpbIBaTh CMBICT XHUMHYECKUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHHUs, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U MEeTalpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKM U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IMPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJOM MPOIECcca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3ITUYHBIX BUIOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHUs, CIpPaBOYHbIE IMOcoOus, pecypchl HHTepHETa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSTh Pa3IN4HbIe METOJBI M 3allPOCHI IPU MOUCKE B 0TOOpe MH(MOpMALIUY U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIaJIeHUE KYIbTYPO aKTUBHOTO HCIIOIb30BAHUS PA3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U AHAIM3UPOBATH B MpoIlecce Y4EeOHON W HCCIeI0BaTEIbCKOU
NeSITeIbHOCTH HH(POPMALIHIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHHUs 3aJaBaTh BOINpPOCH (B Xoie nauanora M (WiIM) AMCKYCCHH) IO CYILIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JelaTb MPE3CHTALMI0 PE3yJbTaTOB BBINOIHEHUS XUMHUYECKOIO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU TPH PEIIeHNH BO3HUKAIOMIMX IMPOOJEeM Ha OCHOBE Y4éra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENTh LEIU ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN INIpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJNy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX W PEaKIIUIX, OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBICHHON ey,
YMEHHE HCI0JIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, peJiaraéMble B YCIOBUH 3a/1aHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



0o0ydJaronMMucs Hay4YHbIe 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUM, crenuduueckue mis
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUILATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKiusl, Kiaccudukanus
peakuuii: peakliuyd COeAMHEHUS, pEaKLUU Pa3IOoKEHUs], PEaKUU 3aMELICHUs, PEaKIIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

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

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

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounass moarpynna (b-rpynma)», manble u OoiblIMe MEPUOIbI, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

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

XapakTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB pa3IMYHBIX
KJIACCOB,  IIOATBEP)KJAasi  ONHUCAaHUE IPUMEPAMH  MOJIEKYJSIDHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

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



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBEHHO-HAY4YHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBI U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOIOPOAA W KHCIOPOMAA), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI 10 PaclO3HaBaHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TanenH, METUIIOPAHX U JpyTHe).

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

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEILIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasi, WOHHAs, MeETaJJIM4ecKas), KpUCTAJUIMUecKas pemérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U MPUMEHSTH 3TH
MIOHSITHS IIPU ONIMCAHUM BEILECTB U UX NPEBPAICHUN;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJ€HHS (QOpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 10 (opMyrnaMm, BUJ XUMUYECKON CBs3M (KOBAJICHTHAs, HOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HOHA IO XUMHUYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMblca Ilepuoanueckoro 3akona /. 1. MenzaeneeBa U 1€MOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTHb 0003HAueHHs, KOTOpbIE HUMEIOTCA B IEpPHOAMYECKOH Tabnuue, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTAaB U
3apsj sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH OO0IIME 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOMCTB JJIEMEHTOB M UX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;



e Kjaccu(UUIUPOBATh XMMUYECKHE IJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);

e XapakTepu3oBaTh (ONHUCHIBaTh) o0OLIMEe U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

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

® pacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUN I10CPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

® [IPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

® BBIYNCISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacchl BEHUIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

e coOmomaTh TMpaBWia TIOJB30BaHUS XUMHUYECKOW TIOCYIOoW U JTAOOpaTOPHBIM
o0opyJOBaHUEM, a TaKKe IpaBUja OOpalleHUs C BELUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

® [IPOBOJUTH PEAKLUU, MOATBEPKIAIOLINE KAUYECTBEHHBI COCTaB Pa3JINMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylab(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHMS M HOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

® [IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON JEATEIIbHOCTH — aHalIW3 U CUHTES,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
SKCIIEPUMEHT (peabHbIM U MBICICHHBIN).

Cucrema OLeHKH JO0CTHKEHHS MJIAHUPYEMBbIX Pe3y/bTATOB.



MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

8 KJIACC
Kon

MPOBEPSIEMOT0
pe3yJabTara

1

11

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «HepBOHaanIBHBIe XUMHUYCCKUC ITOHATHUA)

pacKpblBaTh CMBICII OCHOBHBIX XHMMHMYECKHUX TMOHSTHUN: aTowm,
MOJIEKYJIa, XHMHUYECKHH OJJIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJIsipHAs Macca, KOJIMYECTBO
BEIIECTBAa, MOJb, MOJSIpHAs Macca, MaccoBas J0Ji1 XUMHUYECKOTO
AJIEeMEHTa B COEAMHEHUH, MOJISIPHBIM 00BbEM, XMMHUYECKas PEaKIus,
KIacCU(pUKALMAg  peaKIHil:  peakuuud  COCAMHEHUS,  PEaKIHH
pa3joXKeHUs, peaKlUu 3aMEIICHHs, PEaKIMH OOMEHa, 2JK30- |
SHAOTEPMUUYECKUE PEeaKIUH, TerioBoi 3¢ (deKT peakiuu, pacTBOp,

MaccoBas JI0JIS BEIIeCcTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H

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

13

14

1.5

HCIOJIB30BAaTh XUMHYCCKYIO CHUMBOJIMKY JIA COCTaBJICHUSA (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbpIBaTh  CMBICI  3aKOHOB  COXpPAHEHUs MAacChl  BEIECTB,
IIOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIDHOTO Y4Y€HMs, 3aKOHA
ABoraapo

ONpeAeNiTh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B  OWHApHBIX

COCOAUMHECHUAX

1.6

KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO W MOJIIPHYIHO MacCChbl

BE€IICCTB

1.8

BBIUHCIISITH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa Mo (Gopmyie

COCIUHECHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PpaCTBOPC

1.10

MNPUMCHATH CCTCCTBCHHOHAYYHBIC MCTOAbI IMO3HAHUA — Ha6JHOILCHI/Ie,




2.1

U3MEpEeHHe,  MOJEJIIMPOBAHME,  OKCIEPUMEHT  (peajbHbli U

MBICJICHHBIN )
ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»

PacCKpbeiBaTb CMBICJI OCHOBHBIX XHMHWYCCKUX MMOHSTHH: OKCH I,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

2.2

2.3

2.4

OIIPEICTIATh MPUHAUICKHOCTh BEUIECTB K ONPEACIEHHOMY KIIaccy
COeMHEHUH 1o Gopmynam

KJIacCH(pUIUPOBATH HEOPraHUYECKUE BELIECTBA

XapaKTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBa
BCIICCTB Pa3IMYHBIX KJIACCOB, IOATBEPKAAasd ONHMCAHWC NpHUMCpaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBa BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XHUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEIIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTHI 10
pacrlo3HaBaHUIO PAacTBOPOB IIEJOYed M KUCIOT C TOMOIIBIO

UH/IMKAaTOpPOB (JIakMycC, (eHOIPTATCHH, METUIIOPAHXK U APYTHE)

2.7

MMpOBOAUTDH paC‘{éTBI 10 YPaBHCHHUIO XUMHYSCKOMN pcakuuu

3.1

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

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHHI: AIpO aToMma,
DIIEKTPOHHBIA CJIOW aToma, aTOMHas oOpOuTamb, paguyc aroma,
XAMHUYECKasl CBS3b, MOJSpPHAs W HEMNOJISIpHAsh KOBAJEHTHAs CBS3b,
ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,

CTCIICHb OKUCJIICHUA

3.2

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

3.3

OMKCHIBATh U XapakTepu3oBaTh TaOnuuHyto Gopmy llepuonnyeckoit




CHUCTEMbl XMMHYECKHMX 3JEMEHTOB: pa3inyaTh IOHATUS «TJIaBHas
noarpynna (Arpymnmna)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

3.6

packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnonoxeHus B Ilepuoanueckoit

CHUCTEMC

COOTHOCHUTD O603H3.‘-I€HI/I$I, KOTOPELIC HUMCIOTCA B Ta6JII/II_[e
((HCpI/IO,I[I/ILIeCKaH CHUCTEMaA XUMHNYCCKHUX 3JICMCHTOB HI/I
MeHzeneeBay C YHCIOBBIMH XApPaAKTCPUCTHKAMU CTPOCHUA AaTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB u 3apgaa dapa, 06mee 15(R1 (o)

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COCIUHCHHUAX

3.7

9 KUIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

ONpeNeNsiTh BUJ XUMHUYECKOM CBsI3W (KOBaJCHTHAs M HOHHAs) B

HEOPTaHNUYCCKUX COCAUHCHUAX

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

11

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMTHI, AIIEKTPOJUTHYECKAs JUCCOIHAIIMS,
peaKkIMu MOHHOrOo OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIJIUTETD,
BOCCTAHOBUTENIb, OKHUCIEHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMmpOTepHOCTh,  XMMHUYECKas  CBsA3b  (KOBWIEGHTHas, HWOHHAf,
METaJUINYecKasd), KpPUCTAJUIMYECKas pEeHETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKOH pCaKknuun

1.2

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHYECKHUX MOHATHH H

MMPUMCHSATH 3TU MMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX HpeBpaHleHHf/'I

1.3

COCTAaBJIAATh YPAaBHCHUA BHCKTpOHI/ITI/I‘{CCKOﬁ Juccomuanumm KHUCIIOT,

IEJI0Ye M COJICH, TOJHBIE M COKpAalIEHHBIE YpPaBHEHUS PEaKLMM




HOHHOTro oOMeHa

14

1.5

pacCKpeiBaTb CYHIHOCTH OKHCIIMTCIBHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca ITUX peaKLuil
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

Ilo temam: «Hemerayuibl U HUX coequHEHUS» U «MeTalipl U HUX

COCOAUHECHUA»

2.1

2.2

2.3

2.4

2.5

XapaKTepU30BaTh (OMUCHIBATH) O0IIHE U CIIEHU(PUIECKUE XUMHUECKIE
CBOMCTBA TPOCTBIX M CJIOKHBIX BEIIECTB, TOJTBEPKIAs ONMUCAHHE
IpUMEPaMU MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX

XUMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOrHO3UpPOBaATh CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1ab0PaTOPHBIX XMUMHUYECKUX OMBITOB MO TOJYYEHUIO M COOMpaHHIO

ra3o00pa3HbIX BEILECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

MNpOBOAWUTL PC€aKOWM, MTOATBCPKIAAIONINEC Ka4eCTBEHHBIA COCTaB
pa3JMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUs 1 OKpy’Karoas cpeiar

3.1

3.2

PaCKpbIiBaTb  CMBICJI  OCHOBHBIX  XUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA,; KOPPO3Ud METAJIIIOB

MIPUMCHATE OCHOBHEBIC OIICpanuu MBICTATEIBHOMN JCATCIIBHOCTH —
aHajiu3 MW CHHTC3, CpPaBHCHUC, O606IJ_ICHI/IC, CUCTEMATH3AlIUIO,
BBIABJIICHUC TIPUYHUHHO-CICIACTBCHHBIX CBsA3E — 1 U3YyUCHUA
CBOMCTB BEIIECTB MU XHUMHUYECKHUX peaKuHﬁ; CCTCCTBCHHOHAYYHLIC
METOJABI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HN3MCPCHUC, MOACIIMPOBAHHUC,

AKCIIEPUMEHT (pealIbHbIN U MBICIICHHBIN )




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Ipenver xumuu. Ponb XUMuM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIICCTB

1.2

1.3

[TonsiTrie 0 MeToAax Mmo3HaHusl B XUMUU. YncTteie BemecTtBa U cmecu. Crocoobl
pa3aeneHus cmecen
ATOMBI © MOJICKYIJIBI. Xumuueckue d1eMeHTbl. CHMBOJBI  XUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'ISIpHOC YUYCHUC

1.4

XuMuueckas (1)OpMy.]'Ia. BanieHTHOCTE ATOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OTHOCHUTENLHAS MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHYECKOTO DJIEMEHTa

B COCIMHCHNU

1.5

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢dopmynam

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMMUYECKUE SBICHUA. XUMHUYECKAs peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUecKkue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX peaKHI/Iﬁ (CO@I[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C MpaBUIaMu
paboTel B JabopaTopur W TpuéMaMH OOpalieHus ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, H3yUYe€HHE U ONHUCaHWe (HU3MYECKHX CBOWCTB 00paslioB
HEOPraHMYECKUX BEIIeCTB, HaOoaeHne (u3mdeckux (IUIaBJICHHE BOCKa,
TasHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KHUIIEHHE W KOHACHCAIUs BOAbBI) U
XUMUYEeCKHX  (TOPEHHWE  CBEYM, MPOKAIMBAHWE  METHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) sIBIEHUM, HAOMIOJEeHHWE U ONHCaHUE
MPU3HAKOB TPOTEKAHWS XWMHUYECKUX peakinuid (pa3jokeHHe caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, paslioKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHWu, B3aUMOJICUCTBHE Kejle3a ¢ PAaCTBOPOM
conu meu(ll), m3yuenue crnocoOoB pazencHus cMeceil (C TOMOIIbI0 MarHUTa,
buIpTpOBaHUE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE

OYNCTKH HOBapeHHOfI COJINn, Ha6JIIOI[eHI/IC " OIMMCAHUC PE3YJIbTATOB NPOBCIACHUA




2.1

2.2

2.3

OIIbITa, HWJUIIOCTPUPYIOIICIO 3aKOH COXpaHCHHA MacCChbl, CO3JaHUC MO,I[CJ'IGfI

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bosnyxa. Kucioponm — anemMeHT W mpocToe
BenlecTBo. HaxokaeHuwe kuciaopoja B mpupoje, GpusMdyeckue U XUMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kucimopona. CrocoOb!
MOJIyYeHUsl KHUCIOpoJa B J1a0OpaTopuud M MHPOMBILUIEHHOCTH. Kpyroopot

KUCII0Opo/a B mpupoe. O30H — alIoTponHas MoAu(GUKALHs KUCIOPoIa

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKHE YPaBHEHHSI, 9K30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,
ycuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyiieHre 030HOBOTO CIIOs

Bonmopon — snmemeHT M mpocroe BemecTBo. HaxoxxaeHue Bomopona B IIPHUPOZE,
¢u3nyeckue M XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOObI IOIy4EHMS.

Kucmaote! u comu

2.4

Monsipablit 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YpPaBHEHHSIM

2.5

2.6

®usnyeckue CcBoKcTBa BOAbl. Boma kak  pactBoputens. PacTBOpbL
Haceimiennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKM3HU uenoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arpA3HEHUE MPUPOIHBIX BOA. OXpaHa U OYMCTKA
MIPUPOHBIX BOJT

Knaccudpukanuss neopranmdeckux coenunenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpazyrone. Homenknatypa okcuaoB. Dusnyueckrne M XUMHYECKUE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanms. Knaccudukanuss ocHoBaHWM: IMENOYM H  HEPACTBOPUMBIE
ocHoBaHMs. Homenkiarypa ocHoBaHMil. PU3NYECKHE U XUMHYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE cBoMcTBa KucIOT. Pgan axkxtuBHOocTu MeTamiaoB H.H. Bbekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @u3nyeckue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue coiuei

2.10

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGHI/IHGHI/Iﬁ
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3.1

XUMUYECKUN  OKCHEPUMEHT: KayeCTBEHHOE OIpeAeiiCHHE  COACpKaHUS
KHCIIOpOJla B BO3/YyX€, IOJIy4€HUE, COOMpaHue, pacro3HaBaHUE U H3YUEHUE
CBOICTB KHCIOpOJa, HAOIIOIeHIEe B3aUMOACHCTBUS BEILIECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHHsl ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHJOB U ONHCAHME HX CBOWCTB, IOJIyueHUE, COOUpaHHUeE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bozopoaa ¢ okcugaom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKUE BHICOMATEPHAIIOB),
HaOmo/ieHue 00pa3loB  BEHIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJICUCTBHE BOJBI C MeTAlJIaMU (HaTpUEeM U KaJbIHEM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENEICHUE PAaCTBOPOB
KUCIIOT U INEJNOYel C TMOMOIIBI0 HHIMKATOPOB, HCCIIEJOBaHHE OOpPa3IoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpacKM HHJIUKATOPOB B pacTBOpax KHCIOT U IIeJI0Yel, Hu3ydeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHUCIOTHI, KUCIOT C
MeTaJulaMH, peakiii HelTpanu3aluy, NoTydeHne HepacTBOPUMBIX OCHOBaHMIA,
BBITECHEHHE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHE
HKCIEPUMEHTANBHBIX 3a/ad Mo TeMe «BaxHellne Kiacchl HEOPraHUYECKUX

COCTUHEHUIN)

[Tepnoanueckuit 3akoH u [lepuoanyeckas cuCTEMa XMMUYECKUX DJIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBple TOMBITKA KIACCH(PUKAIMUA XUMHUYCCKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IETOYHBbIE W MIEIOYHO3EMETIbHbIC METalIbI,
raJoreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 0O0pa3yroT amMdOoTepHBIC

OKCHUBI U THAPOKCHUIBI

3.2

IIepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. 1.
Meneneesa. Koportkonepuoanas u JUIMHHOIIEPUOAHAS (bopmbI
[lepuonuueckoit cuctembl xuMHueckux adnemeHToB [[.M. MeHnneneesa.
IIepuoast u rpynmbl. PU3HMYECKUN CMBICI HOPSAIKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl AJIEMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04YeK aroMOB TepBbIX 20 XUMHYECKHX 3IIEMEHTOB

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO




3JIEMEHTa 1O ero nojoxxeHuto B [lepuoanueckoii cucrteme .. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM M TEpPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs)  CBA3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOII@CCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

9 KUIACC

Kon

XHUMUYECKUH OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTAJINIOB H
HEMCTAJJIOB, B3aUMOJCHCTBHE THAPOKCHAA LUHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC ONBbITOB, UWIJIFOCTPUPYIOHIUX IIPUMEPBI OKUCJIUTCIIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pE€aKluu pa3i0KCHUA, COGI[I/IHCHI/IH)

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemectBo 1 XUMHu4deckas peaKknus. HOBTOpeHI/Ie

11

1.2

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa XUMHUYECKHUX dyieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, KalblUusi MU MX
COCAMHEHUN B COOTBETCTBUM C IIOJIO)KEHHEM 3JIeMeHTOB B llepuonnueckon

CUCTEMC U CTPOCHUEM UX AaTOMOB

Crpoenue BemiecTBa: BHUABI XMMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKHUX
pEeLETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XuMudeckoi cBszu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHU4eCKUX
BEUIECTB (MEXAYHapoaHas U TpUBHaJIbHas). XMMHUYECKHE CBOMCTBA BEIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKHX COEIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKIUi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YyYacTBYIOIIMX B pEaKIUU BEUIECTB, MO TeEIIoBOMYy 3(ddexTy, mo
M3MEHEHMIO CTENeHEH OKHCICHHMS XMMUYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,
M0 YYacTUIO KaTanu3aropa). OK30- M OJHIOTEPMHUYECKHE pEakiuw,

TEPMOXHUMHUUYECKHUE ypaBHEHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIUU




14

1.5

[TonsiTrie 00 0OpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKHX peakuusx. [lonstue o
TOMOTEHHBIX U FeTEepPOreHHbIX peakiusix. [[oHaTre 0 XMMUYeCKOM PaBHOBECHU.
@DaxTophl, BIUAIIINE HAa CKOPOCTh XUMHUYECKOW pEaKUWd U TOJ0KEHHE

XUMHYCCKOTI'O paBHOBECUA

OKHCIIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH C MCIOJIb30BAHUEM METOJa

OJICKTPOHHOI'O OajnaHca

1.6

Teopus 3JEKTPOIUTHUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHu3M AUCCOLMAIIMKM BEUIECTB C PA3IMUHBIMU BHIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peakumm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMi MOHHOTO OOMeEHa,
MOJIHBIE U COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ TMPEACTABICHUN 00 3JIEKTPOIUTHUECKOU

Auccounanuu. KauecTtBeHHBIE p€aKiuuu Ha HOHBI. ITonstue o TuapoJIn3eC coJiei

1.7

XUMHUECKUH HKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTAUTMYECKUX
pPEemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
aliMa3a), CIIOKHBIX BELIECTB (XJIOpUIa HaTpHs); HCCIeOBaHHE 3aBUCHUMOCTHU
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pAa3IMYHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JIMCCOIMAIMN  KHUCJIOT, INeNouel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE ONBITOB, WUIIOCTPUPYIOLUMX NPU3HAKU
MIPOTEKaHUs PeaKIMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHME BOJbI); OIBITOB, HIUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKUUi (TOpeHHEe, PEeaKkIUH PasiioKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHNYECKUX BEIIECTB C MMOMOIIBI0 KAYeCTBEHHBIX PEaKITHiA

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamis! ¥ UX COeIUHEHUS

2.1

OOmass xapaktepuctuka raigoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHbIC CTETICHN OoKuciaeHusl. CTpoeHne u pU3ndecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMWYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3amMoJIelicTBHE C MeETaUIaMH, HEMETaUIaMH, IIeJ0Y4aMu). XJIOPOBOIAOPOI.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA HA OpPraHu3M 4YesoBeKa. BakHeilne XJopuabl U UX

HaxO0JIEHUE B MIPUPOJIE




2.2

2.3

2.4

O6mas xapaktepuctuka diemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u Gu3NYeCKue CBOKWCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOIU(PHUKAINN
KHCIOpOAa W cepbl. XUMHUYECKHe CBoicTBa cepbl. CepoBOIOpOI, CTPOEHUE,
¢dusnveckne W XUMHYECKHE CBOHCTBA. OKCHIBI CEpbl KaK IPEACTAaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (pU3UYECKHEe U XMMHUYECKHUE CBOMCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHYECKUE
peakiuu, JeKale B OCHOBE MPOMBIIIICHHOTO CIOCO0a MONy4eHHUs] CEpHOM
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COCNUHECHUN B MPUPOJE. XUMUYECKOES
3arps3HCHUE OKPYKAIOIICH CPElIbl COCAMHEHUSIMH Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUS

OOmast xapaktepuctuka syeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IIPUPOJIE,
¢usnveckne U XUMU4ecKnue cBoiicTBa. Kpyrosopor a3ora B npupoae. AMMHUaK,
ero (u3nM4ecKkue M XMMHUYECKHE CBOMCTBA, ModydyeHue U npumeHeHue. Coau
aMMOHUA, nux (i)nanecxne n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THas KUCJIOTa, €€ IOJy4EHHE,
¢bu3mveckue M XHUMHUYECKHE CBOWCTBa (0OIIMEe Kak MpPEICTaBUTEN Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yN0OpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpebl COETMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJJOEMOB)

®ocdop, amnorponHsle Moaupuxanuu gocdopa, punUecKkre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMUYECKHE CBOWMCTBa, moiydeHue. lcmonb3oBanue ¢QocdaroB B kadecTBe

MUHEpAIbHBIX YA00peHHit

2.5

Obmas xapaktepuctuka syeMeHToB |VA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEepPHbIE CTENEeHUW OKUCIEHUS. YTJIepol, aIOTPOIHBIE
MOTUGUKAINH, PACTIPOCTPaHEHHE B TPHpPONE, (U3NYECKHE W XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriepona,
X (QU3MYecKue U XUMHYECKHE CBOMCTBA, NEHCTBUE Ha >KUBBIE OPraHU3MBI,
MOJTyYeHHUE M NMPUMEHEHHE. DKOJIOTHYeCcKHe MPpoOIeMbl, CBA3aHHBIE C OKCHUIOM
yriaepona(lV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
apdekr. YrompHas KUCIOTa U €€ CONM, UX (PUINYECKUE H XUMHUYECKHE

CBOICTBa, MojyyeHHe W mpuMeHeHue. KauecTBeHHass peakiusi Ha KapOoHaT-




2.6

noHbl. Mcnons3oBanue Kap6OHaTOB B 6BITy, MCIUIOHHE, IIPOMBIINUICHHOCTU H

CEJILCKOM XO3AHCTBE

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILECTBAX KAK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWJIEH, AaleTWIEeH, 3TaHoJ, IJHULEPHH, YKCyCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BOXHBIX BEILECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX POJIM B HKHU3HU
yenoBeka. MaTrepuaabHOE €IMHCTBO OpPraHMYECKUX M HEOPraHMYECKUX

COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckue © XHUMHUYECKHE CBOWCTBA, TWOJYYCHHUE U
npuMmenenne. CoenuHeHusT KpeMHHS B mpupoze. OOmme mpenctaBieHus 00
okcuae kpemuusi(1V) u kpemuueBoi kucinote. CUIUKATHI, UX UCHOJIB30BaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITHHBIC MaTEePHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

XUMUYECKUI SKCIIEPUMEHT: H3Yy4YE€HHE O00pa3loB HEOPraHUYECKHUX BEILECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
HMOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)karollue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00OpasliaMu XJIOPUJOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJl ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH W HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O0pas3lamu
a30THBIX U GochHOpHBIX yIOOpPEHUH; MOTydYeHre, COOMpaHue, paclo3HaBaHUe U
M3Y4YEHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIHi Ha HOH
aMMOHMS W (Qocdar-uOH U U3yYEHHE TPU3HAKOB UX MPOTEKaHU,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
UCIIOJIb30BAaHNE BHJEOMATEPHANIOB); HM3YYEHHUE MOJEIEN KPUCTAIUIMUECKUX
pemwéTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YE€HUE, COOMpaHME, PACIO3HABAHHWE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHWE KAaueCTBEHHBIX pEaKUMi Ha KapOoHAT- H

CUJIMKAT-UOHbI M HM3YYCHHUC IIPHU3HAKOB HX IPOTCKaHUA; O3HAKOMJICHUC C




3.1

3.2

HpO,HYKHHeﬁ CHIIMKATHOMH IIPOMBIINIJICHHOCTH; PCIICHHUE JSKCIICPUMCHTAJIBHBIX

3a71a4 110 TeMe «BaKHeNIIe HEMETAJIBI U UX COSTUHEHUS)
Mertaiibl 1 UX COEIUHEHUS

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMHueckux oanemeHtoB J[.U.
MeneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTalinyeckas CBsi3b U
MeTa/UTMYecKas KpUCTa/UIMYecKass pemérka. ODJCKTPOXMMHYECKUU s

HaIIpsKEHNUN METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTaiuioB. O0Imue crocoObl MOIy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CruiaBsl (CTallb, Yyr'yH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B

6BITy U IIPOMBINIJICHHOCTH

3.3

3.4

3.5

[lenounsle MeTajuibl: nojiokeHue B Ilepuonmyeckoil cucremMe XMMHUYECKHX
aemeHToB JI.. MeneneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUJIbI U
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX

COE€IUHEHUN

IIlemouyHo3eMeNbHBICE  METAIbl MarHuii W KaJbIUW: TOJOXKEHHE B
[Tepuoanueckont cucreme xuMmuueckux 3iueMeHToB JI.1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHUEe B npupoje. PU3MYeCcKue U XUMHUYECKHE CBOMCTBA
MarHusi M Kanplus. Baxueilmue coennHeHWs Kalblus (OKCHUI, THIPOKCHI,

conu). JKEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

AmoMuHUI: TIoNOXkeHue B llepuommyeckol cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aroMa; HaxoaeHue B npupozae. dusmueckue u
XUMHYECKHE CBOMCTBA aMIOMHHUS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCUIA

AJTFOMHUHHA

3.6

3.7

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMeHToB JI.1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pu3ndeckue u
XUMHYECKHE CBOMCTBa jkene3a. Okcuiwl, THApOKcHAbl U conu skene3a(ll) u

xene3a(lll), mx coctas, cBOICTBA U TTOTyYCHHUE

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMIJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,
X (pU3MYEeCKMMH CBOMCTBAMH; W3YYCHHE PE3YyIbTATOB KOPPO3UH METAIJIOB
(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAJIOB), 0coOeHHOCTEH
B3aUMOJCHCTBUS OKCHAA KaidblKUsg M HATpus C BOJAOM  (BO3MOXKHO

WCIIOIb30BaHUE BHJICOMATEPHAIIOB); HMCCIICIOBAHHE CBOWCTB JKECTKOW BOJBI;




4.1

mporiecca TOpPEHHsl JKele3a B KHCIOpoje (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); NMPU3HAKOB MPOTEKAHMS KAUYECTBECHHBIX PEAKIIUN HA HOHBI
(Marams, Kanbhus, amomunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJII0/ICHNE U OMKCAHUE MPOIECCOB OKpAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kaausi W Kaiublusl  (BOBMOXKHO — HWCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHne aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IUHKA; PEIICHNE YKCIICPUMEHTAIBHBIX 33j1a4 1o TeMe «BakHeie MeTaibl 1

UX COCIIMHECHHUS
XHMHMS ¥ OKpYXKarolas cpeaa

HoBble maTepuansl u TexHosnoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKW3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momoms NMpu XUMHYECKHX OXKOTax M

OTPABJICHHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKON  IpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxatomen cpeast [1JIK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, HedTh),
MPOJYKTHI UX MEepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3yuyeHue 00pa3I[0B MAaTepPHANIOB (CTEKIIO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepHaIbl)




TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Kourpoasunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 1 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon. [onsitue o 3 1 bu6mmoreka [IOK
KHMCIIOTaX M COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHUAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK

HCOPTaHNUYCCKUX CO€IUHEHUI

Hroro 1o pasuery 30

https://m.edsoo.ru/7f41837¢c

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumunueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX di1emenToB J1. 1. https://m.edso0.ru/7f41837¢c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[loBTOpEeHue u yrioyOnenue 3HaHUM Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
o | 6
' PYHIBL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUS
23| snewemos VAspyams Ason foogopui | 7 ;  DuGwore LOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
o | S s . | , Bk
' ) [ PYIIIEL poA https://m.eds00.ru/7f41a636
KPEMHHUHN U UX COCTUHECHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO011e CBOMCTBA METAILIIO 4 bubmmorexa LIOK
) He CBOMCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 htts://m.eds00.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmroreia LIOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoumnuectBo yacos Jlata wayyens JJIeKTPOHHbIE
Ne uugpoBbie
Tema ypoka IIpakTnyec muaH dakr op
n/n KoHTpoabn o0pa3oBaTe/ibHbIE
Bcero KHe
ble paboThI pecypchl
padoThI
IIpenmer xumuu. Posb xumuu B bubmmoreia LIOK
1 ped ' 1 https://m.edsoo.ru/ff0d21
JKU3HM 4enoBeka. Tena u Bemecrsa 0c
o & 0 METONAX TI03Ha bubmuorexa [JOK
HSTHE O METOJIaX IMO3HAHUS B
2 A 1 https://m.edsoo.ru/ff0d22
XUMUHI
e
Hp6aI<TI/IquI<g${ pabota Ne 1 <<1'{paBHna Bu6morexa LIOK
a00ThI B 1a00OpaTOpUn U IPUEMBI
3 pabo OpaToP pre 1 1 https://m.edsoo.ru/ff0d23
oOpareHus ¢ 1abopaTOPHBIM dc
000pyT0BaHUEM» —
YucTtsle BemecTBa u cMecu. CnocoOsl bubmorexa IOK
4 H . ' 1 https://m.edsoo.ru/ff0d26
paszesieHus cMecen
ca
[TpakTrueckas padota Ne 2 bubnnorexka [JOK
5 «Pa3nenenue cmeceit (Ha npumepe 1 1 https://m.edsoo.ru/ff0d28
OYHUCTKH ITOBAapEHHOH COJIN)» c8
bu6mmorexa [IOK
6 ATOMBI M MOJICKYJIBI 1 https://m.edsoo.ru/ff0d2a
6C
7 XuUMHYECKUE DIIEMEHTHI. 3HAKU 1 bu6mmoreka [JOK



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

(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2b
e8

bubmuoreka [JOK

8 [IpocTeie U ClI0KHBIC BEIIECTBA https://m.edsoo.ru/ff0d2a
6c
bu6mmoreka [IOK
9 ATOMHO-MOJICKYJISIPHOE YUEHHE https://m.edsoo.ru/ff0d2d
50
e e
10 H ) pMy’Ia. https://m.edsoo.ru/ff0d2e
BajneHTHOCTh aTOMOB XMMHYECKUX 2
3JIEMEHTOB -
OTtHocHUTeNbHAs aTOMHAs Macca bubmmorexa [IOK
11 ' https://m.edsoo.ru/ff0d32
OTtHocuTenbHast MOJIEKYJIIpHasi Macca 3c
MaccoBas 1011 XUMHIECKOTO bubmorexa HOK
12 A https://m.edsoo.ru/ff0d35
dJIEMEHTA B COCIUHEHHH oc
KonmuaectBo BemntecTBa. Monb bubmorexa HOK
13 o ' ' https://m.edsoo.ru/ff0d52
Momnspnas macca
30
dusnyeckue U XUMUYECKHE SIBIEHUS bubmmorexa [IOK
14 ’ https://m.edsoo.ru/ff0d37
XuMH4YecKask peaKus fa
IIpu3HaKu U YCIOBHS IPOTEKAHUS bubmmorexa [IOK
15 p Y N p https://m.edsoo.ru/ff0d3a
XUMHUYECKHUX PEeaKIIHii 16
16 3aKOH COXpaHEHHsI MacChl BEILIECTB. bubnnorexa [JOK



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

XHUMHUYECKUE YPABHEHUS

https://m.edsoo.ru/ff0d3b
88

Breraucnenus KOJIM4YCCTBA, MaCChl

bubmuoreka [JOK

17 BEILIECTBA 110 YPAaBHCHUSIM https://m.edsoo.ru/ff0d57
XUMUYECKUX PeaKiui 08
Knaccudukanuss XuMuaeckux bubmuorexa [JOK

18 peakiuii (COeIUHCHHS, PAa3I0KCHHUS, https://m.edsoo.ru/ff0d3f
3aMeIeHHs, 0OMeHa) 34
M. B. JIoMOHOCOB — y4€HBbII- bubnuoreka [IOK

19 sHimkaonenuct. O6o0IeHne u https://m.edsoo.ru/ff0d40
CUCTEeMaTH3alMsl 3HAaHHHA c4

20 KonTtponsnast padora Nel mo teme EESSJ,I:I;I/?YT].ZI:S;E)?’IU(/ 50042
«BelecTBa U XUMUYECKUE PEAKIIHID) 90
Bo3ayx — cmech razos. CocraB bubnuotexa [JOK

21 BO31yxa. Kucinopom — aneMeHt u https://m.edsoo.ru/ff0d44
npocroe BeriectBo. O30H 8e
dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [JOK

22 KUCIIOpoa (peaKIuu OKUCIICHHUS, https://m.edsoo.ru/ff0d46
ropenue). [lonstue 00 oxcumax 14
CriocoObI MOTy4eHHs KHCIOpO/ia B bubnunorexa [JOK

23 71a00paTOPUU U IPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d49
[Ipumenenue kuciaopoaa 7a
TennoBoit 3¢ ekt XuMuIecKoi Butmorexa LIOK

24 PRI, TOMITHE 0 https://m.edsoo.ru/ff0d47
TEPMOXHUMHUYECKOM YPaBHEHHH, HK30- 90
U DHIOTEPMUYECKUX PEAKITUIX -

25 TonnuBo (He(Th, yroiab U METaH). bubnnorexa [JOK



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

3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €T0
PE0TBPALICHHS

https://m.edsoo.ru/ff0d4c
4a

[IpakTuueckas padora Ne 3 o reme

bubmuoreka [JOK

26 «[Tony4enue u cobupanue https://m.edsoo.ru/ff0d4a
KHCJIOPO/JIa, U3YYEHHUE €r0 CBOMCTB e2
Bonopoa — aneMeHT u npoctoe bubmmorexa LIOK
27 https://m.edsoo.ru/ff0d4d
BelecTBo. Haxoxaenue B npupojae 40
®dusndeckue 1 XUMHIECKUE CBOMCTBA bubmorexa LIOK
28 https://m.edsoo.ru/ff0d4d
Bozopoaa. [IpumMeHnenue Bomopoa 40
bu6mmoreka [IOK
29 [ToHsATHE O KUCIIOTAX U COJSIX https://m.edsoo.ru/ff0d50
d2
Crioco0bI 1oTy4eHust BOAOPO/Ia B bubmmoreia LIOK
30 https://m.edsoo.ru/ff0d4d
naboparopuu
do
[TpakTuyeckas padora Ne 4 o Teme bubnuoreka [IOK
31 «[Tomyuenue u cobrpaHue BOI0pPO/Ia, https://m.edsoo.ru/ff0d4f
M3ydeHHe ero CBOHCTBY 42
MonsipHblii 00BEM ra30B. 3aKOH bubmorexa IOK
32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Breruucnenus o0béMa, KoIudecTBa bubmuorexa [JOK
33 BEIIECTBA ra3a Mo ero U3BECTHOMY https://m.edsoo.ru/ff0d55
KOJINYECTBY BEILIECTBA MU 00BbEMY a0
34 Brrancnenus 006EMOB ra3oB 1Mo bu6mmoreka [IOK

YpaBHEHUIO PEaKIIMH Ha OCHOBE

https://m.edsoo.ru/ff0d57



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

3aK0HA 00OBbEMHBIX OTHOLIEHUI ra30B

08

duznueckre 1 XUMUYECKHE CBOMCTBA

bu6mmoreka [IOK

35 https://m.edsoo.ru/ff0d58
BOJIBI
7a
CocraB ocHoBauuii. I[loustue 00 bubmorexa [JOK
36 ' https://m.edsoo.ru/ff0d59
WHIUKAaTOpax
e2
B )
HoosIerbste  Remaconmertst BuGnorera LIOK
37 = . https://m.edsoo.ru/ff0d5b
pacTBOpBl. MaccoBasi J0J1s BEIIeCTBa 40
B PacTBOpE -
I1 3] Ne 5
lpurotonneine pactaopon e uGmorexa LIOK
38 p L p up . https://m.edsoo.ru/ff0d5e
onpeneaéHHON MacCOBOM JT0JICH ba
PacTBOPEHHOTO BEILIECTBA -
bu6mmorexa [IOK
K o Ne2
39 OHTPOIIbHAZA paboTa 22 1o TeMe https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoxn. Boga» 42
Oxkcuppl: cocTaB, KilaccupuKamus Brbmiorexa LIOK
40 AL ’ A, https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[TonyueHue u XMMUYECKHE CBOMCTBA bubnuorexa [IOK
41 KHUCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d66
aM(pOTEpHBIX OKCHJIOB 4e
OcHoBaHusI: cOCTaB, K1accupuxamms bubmorexa HOK
42 ’ ’ HHs https://m.edsoo.ru/ff0d67
HOMEHKJIaTypa
ca
43 [Tomy4yeHue u XUMHYECKUE CBOMCTBA bubnmuotexa [JOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

OCHOBaHUMN

https://m.edsoo.ru/ff0d67
ca

Kucnorsi: cocras, knaccuduxanus,

bubmuoreka [JOK

44 https://m.edsoo.ru/ffOdfee
HOMEHKJIaTypa 5
[Tony4yeHue u XUMHYECKUE CBOMCTBA Bubmiorexa LIOK

45 https://m.edsoo.ru/ff0dfee
KHCJIOT 2
Conu (cpenHue): HOMEHKIIATYpa, bubnnoreka [JOK

46 CIOCOOBI MOTYYICHUS, XUMHUUCCKHE https://m.edsoo.ru/00ad94
CBOICTBa 74
[TpakTudeckas padora Ne 6. Pemenue BuGmiorexa LIOK

47 9KCHEPUMEHTAIbHBIX 3334 110 TeEME https://m.eds0o.ru/00adgb
«OCHOBHbI€ KJIaCChl HEOPraHUYECKUX 7c
COEZIMHEHU I
I'eneTnyeckas cBsI3b MEXKIY bubnnorexka [JOK

48 KJIacCaMu HEOPTaHMUYECKUX https://m.edsoo.ru/00ad9a
COE€TUHEHUI 50
O0001mIeHNEe U CHCTEMaTH3aITHS bubnuorexa LIOK

49 N https://m.edsoo.ru/00ad9c
3HAaHUH b2
KonTtponbHas padora Ne3 o reme bubnuorexa [IOK

50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9%
coequHEHHUI" la
[lepBble MOMBITKU KIaCCU(PHUKAILIMN bubmuoreka [IOK

51 XUMHUYECKHX 3J1eMeHTOB. [ToHsaTHE 0 https://m.edsoo.ru/00ad9of
IpyMIax CXOAHbBIX JIEMEHTOB fa

52 [Tepuoanueckuii 3aK0H 1 bubnnorexa [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

IIepnoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
Meupeneena

https://m.edso0.ru/00ada5
2c

bubmuoreka [JOK
53 [epuoapl, TpynIbl, HOATPYIIIEL https://m.edsoo.ru/00ada5
2c
Crpoenue atoMoB. CocTaB aTOMHBIX bubamorexa IOK
54 https://m.edsoo.ru/00ada3
anep. N3oTonsl
42
CtpoeHue AIIeKTPOHHBIX 000I0YeK bubnnoreka [JOK
55 aTOMOB 351eMeHTOB Ileproauueckoit https://m.edso0.ru/00ada6
cucrtemsl J. 1. MeHnaeneeBa bc
XapakTepucTuka XMMHYECKOTO BuGmorexa LOK
56 JICMETHTa o erf) TTOTOICHHIO B https://m.edsoo.ru/00ada8
Ilepnonnueckoii cucreme /1. U. o4
Menpaeneena -
3nauenune [lepuoandeckoro 3akoHa BuGmorexa LIOK
57 JU PASBUTHA HAYKH H HpvaKTHKH' A https://m.edsoo.ru/00ada9
N. MenneneeB — y4€HbIN, I1€1aror 1 6e
rpakIaHUH -
O00011eHNEe U CUCTEMATU3ALIS bu6mmoreka [IOK
58 3HaHuii / Beepoccuniickast https://m.edsoo.ru/00adb3
npoBepoyHas pabota 3c
Kontponbnas padota Ne4 o teme BuGmorexa LIOK
59 «CTpoerine aToMa. VXHMH%CKM https://m.edsoo.ru/00adb4
cBs3by» / Beepoccwuiickas 36
poBepoyHas paborta il
60 DNEKTPOOTPULIATEIIBHOCTh AaTOMOB bub6nuorexa [IOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

XUMHUYCCKUX 3JICMCHTOB

https://m.edso0.ru/00adaa
b8

bubmuoreka [JOK

61 HMonHas xuMu4eckas CBA3b 1 https://m.edsoo.ru/00adac
34
KoBanenTHas nonspHas XuMU4yecKas bubmorexa [JOK
62 p 1 https://m.edsoo.ru/00adaa
CBSI3b
b8
KoBaneHnTHas HemnoispHas bubmmorexa [IOK
63 p 1 https://m.edsoo.ru/00adaa
XUMHUYECKAS CBA3b
b8
bu6mmoreka [IOK
64 CrerneHp OKUCIECHUS 1 https://m.edsoo.ru/00adae
28
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE bubmorexa [JOK
65 1 https://m.edsoo.ru/00adb0
peaxiuu
76
bu6mmoreka [JOK
66 OKHCIUTENN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb0
76
O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
67 3HaHu# 1o reme «CTpoeHue aToma. 1 https://m.edsoo.ru/00ad9c
XumMuyeckas CBI3b» b2
O000111eHHE U CUCTEMATU3ALMS bubmorexa [IOK
68 © LEIe ¢ nenete 3all 1 https://m.edsoo.ru/ff0d61
3HAHUHN
c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

JaTa nzydyenus

KounyecTBO 4acoB JIeKTPOHHbIE
Ne uudgpoBbie
Tema YpoOKa HpaKTl/l‘l
n/n KoHTpoubH o0pa3oBaTe/ibHbIE
Bcero ecKHe
ble padoThI pecypchl
padoThI
ITepronnueckmnii 3aK0H.
n pHOA bu6mmoreka [IOK
epHoaNYI€ECcKas cucTeMa
1 pHOA 1 https://m.edsoo.ru/00adb5
XUMHUYECKUX 3jiemeHToB J[. 1. %
Menneneena -
3aKOHOMEPHOCTU B U3MEHEHUU bubnnoreka [JOK
2 CBOMCTB XUMHYECKUX 3JIEMEHTOB 1 https://m.edsoo0.ru/00adb6
HEPBBIX TPEX MEPUOJIOB b6
Ko o bubnuoreka [IOK
accudHuKays 1 HOMEHKIIATypa
3 H P 1 https://m.edsoo.ru/00adb7
HEOPTraHWYECKUX BEILECTB o2
B . bu6mmoreka [JOK
OBl XUMHUYECKOHN CBS3H U THUIIBI
4 A . 1 https://m.edsoo.ru/00adba
KPUCTAITMYECKHUX PEIIETOK 6
KonTponbHnas padora Nel no teme
5 «IToBTOpenue u yrioyoaeHue 1 1
3HaHWI OCHOBHBIX Pa3fesioB Kypca
8 xmacca»
K o bu6mmorexa [IOK
JTacCu(PUKAINI XUMHYECKUX
6 durat 1 https://m.edsoo.ru/00adbc
peakIuii o pa3IuYHBIM MMPU3HAKAM b0
7 [TonsaTHE O CKOPOCTH XUMUYECKOI 1 bubnmnoreka [JOK



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

pCakunu. IloHsiTHE O TOMOI€HHBIX B
TCTECPOICHHBIX PCAKIUAX

https://m.edsoo.ru/00adbe
9a

IloHaTHE O XUMUYECKOM
paBHOBecuU. DakTOPBI, BAUSIOLIUE

bubmuoreka [JOK

8 Ha CKOPOCTh XMMHUYECKON peaKiuu https://m.edsoo.ru/00adc2
1 MOJIOKEHNE XUMUUECKOTO 8c
paBHOBECHS
OKHCITUTENTBHO- bubnuorexa LIOK
9 https://m.edsoo.ru/00adca
BOCCTAaHOBUTEIIbHBIC PEAKIIHU de
Teopust 37EKTPOTUTAYECKOMN bubnnoreka [JOK
10 muccormanuy. CWibHBIE U cl1a0ble https://m.edsoo.ru/00adcd
AIEKTPOIUTHI 68
bubmuorexa [JOK
11 HoHHbIe ypaBHEHHS peaKLuii https://m.edsoo.ru/00add4
48
XI/IMI/meCKVHe CBOMCTBA KUCIIOT U ) Bu6morexa LIOK
12 OCHOBaHUU B CBETE npcvez[CTaBneHHH https://m.edsoo.ru/00add5
00 JIEKTPOJINTHUECKOM 48
JUCCOLIMAITUT
XuMH4yecKrue CBOMCTBA COJICH B bu6mmoreka [IOK
13 CBETE MPECTaBICHUH 00 https://m.edsoo.ru/00add8
AIIEKTPOIUTUIECKON JTUCCOITUAITUT b2
bu6mmorexa [IOK
14 [MousiTHe O TUAPONIH3E COeit https://m.edsoo.ru/00add9
d4
15 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK

3HAHUH

https://m.edsoo.ru/00addd



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

12

[TpakTuueckas padota Ne 1.

bu6mmoreka [IOK

16 «PerieHne 3KCrIepUMEHTAILHBIX https://m.edsoo.ru/00addb
3a1auy fa
Kontposbnas padora No2 o teme BuGnoreka LIOK

17 (OMERTPOTHTIECKAS https://m.edsoo.ru/00adde
qucconuanus. XuMHUecKue 0
pEeaKIuu B PaCTBOPAX) v
OO01mas xapakTepuCcTHKa raJOreHOB. bubnnoreka [JOK

18 XUMHYECKUE CBOMCTBA Ha IPUMEPE https://m.edsoo.ru/00addf
xJjopa e2
XmopoBogopoa. CosisiHast KHCIIOTA, bubnuorexa [JOK

19 XMMHYECKUE CBOMCTBA, MOJyUYCHHUE, https://m.edsoo.ru/00adel
MIPUMEHEHHUE 04
[IpakTuueckas pabora Ne 2 o teme bubnnoreka [JOK

20 «[Tony4eHue COISIHON KUCIIOTHI, https://m.edsoo.ru/00ade3
U3y4eHUE e€ CBOWCTBY 48
Beluncnenus no ypaBHeHUAM bubnuoreka [IOK

21 XMUMHYECKUX PEaKIUi, eClId OIUH https://m.edsoo.ru/00ade4
U3 PEareHTOB JIaH B U30BITKE 88
OO01mmas xapakTepuCTHKa SJIEMEHTOB Bubmiorexa LIOK

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

4a

AmnoTponHbie MOIU(UKAIIUY CEPHI.
Haxoxcr;[eHHe CCpBII[ I/Iq;é ) ’ bubmorexa HOK

23 N https://m.edso0.ru/00ade6
COETMHEHUH B IPUPOJIE. 42
XUMHUUYECKUE CBOWCTBA CEPBI -

24 CepoBoaopoj1, CTpOeHHUE, bu6mmoreka [IOK



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

¢du3nveckre 1 XUMHYECKHE
CBOMCTBA

https://m.edso0.ru/00ade8
02

Oxcuppl cepbl. CepHast KMCIIOTA,

bubmuoreka [JOK

25 (bu3ryecKre 1 XUMUYECKHE https://m.edsoo.ru/00adea
CBOIICTBa, IPUMEHEHHE 28
XUMHUECKUE peaKIiH, JIeXKAIIE B
OCHOBE HpOMBIH_IJ'IfHHOFO criocoba BuGmiorexa LIOK

26 HOTYHCHI CCPHOM KHCIOTH. https://m.edsoo.ru/00adec
XUMHUYECKOE 3arpsi3HEHUE 8a
OKPYKaroIlEe cpebl —
COCIMHEHUSIMH CEPBI
Brruncnenue maccoBoit 1011 bubmorexa IOK

27 https://m.edsoo.ru/00adec
BBIXO/Ia MPOYKTA PEAKIIUU 8a
OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, bubnuoreka [IOK

28 pacnpocTpaHeHUe B IPUPO/IE, https://m.edsoo.ru/00adee
¢du3nvecKkre 1 XUMHIECKHIE a6
CBOMCTBA
AMMHUax, ero puznuecKue u bu6mmoreka [JOK

29 XMMHYECKHE CBONCTBA, MOTyYCHUE https://m.edso00.ru/00adf0
U TIPUMEHEHHUE 04
[IpakTuueckas pa6ora Ne 3 mo Teme bubmuorexa [JOK

30 «[Tomyuenune ammuaka, u3yueHue https://m.edsoo.ru/00adf1
€r0 CBOMCTB» 80
A3oTHas KucioTa, e€ Gpusndeckue u Bubmiorexa LIOK

31 ' https://m.edsoo.ru/00adf3

XMMHYECKHE CBOMCTBA

06



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

Hcnonb30BaHne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

bu6mmoreka [IOK

32 ynoopennii. XuMHYeCKOoe https://m.edsoo.ru/00adf5
3arpsi3HEHNE OKPYKaIoIIel cpebl 18
COEIMHEHUSIMU a30Ta
dochop. Okcun pocdopa (V) u bubmmoreka [IOK
33 dochopHas kucimora, GU3HIECKUE U https://m.edsoo.ru/00adf6
XUMHUYECKHE CBOMCTBA, MOJIyYECHHE 8a
HUcnonb3oBanne pocdaTtos B BuGmiorexa LIOK
34 Ka4eCTBE l\iIHHepaﬂbeIx https://m.edsoo.ru/00adfc
yno0peHui. 3arpsi3HeHne 20
MIPUPOHOM cpebl pochaTaMu -
Yraepon, pacipocTpaHEHHUE B bubnuorexa [JOK
35 npupoze, Gu3nvecKue u https://m.edsoo.ru/00adfd
XUMHUYECKHE CBOHCTBA 9c
Oxkcupsl yriaepoaa, ux pusudeckue
1 XUMHYECKHE CBOMCTBA. bu6mmoreka [JOK
36 DKOJIOrHYEeCKHEe TPOOIIEMBI, https://m.edsoo.ru/00adfe
CBSI3aHHBIE C OKCHJIOM YTJIepoia be
(V)
bu6mmoreka [JOK
37 VYronbHas KUCIOTA U €€ COH https://m.edsoo.ru/00ae00
6C
[Ipaktrueckas pabota Ne 4 o Teme
"l'rl)onyquHe erP;eKchoro rasa. Bubamorexa IOK
38 https://m.edso00.ru/00ae02
KauecTBennas peakuus Ha 76
KapOoHaT-1oH" -
39 [lepBoHauanbHbBIE TOHATHUS 00 bub6nuorexa [IOK

OpTraHU4YCCKUX BCIICCTBAX KAK O

https://m.edsoo.ru/00ae05



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
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ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koxa

NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYMMOCTH OCHOB XHMHYCCKOI HAayKH Kak obractu COBpPECMECHHOI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBUAX COBPEMCHHOI'O 06III€CTBa;

IMOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

O HAY4YHbIX MCTOJAaX IIO3HAHHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX HCCICAOBAHUS BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKum‘/’I; YMCHHC HCIIOJb30BAaTh MOACIN JJIA

0OBsICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaIbHON NeATeTbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOTUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayieil npopeccoHaabHON AesITeNbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOXHOE BEUIECTBO, OJHOPOAHAS U
HEO/IHOPOJIHAs CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHss), XUMHYECKas
peaKIus, peaKkiuy COCIAWHEHHS, PEaKIUH pa3IoKEHHs, pEeaKIuu
3aMeIleHUs, PeakIUu OOMEHa, TEIUIOBOH 3((EKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEaKIUH, PAacTBOpP, MAaccoBas HOJIST XUMHYECKOTO
AIIEMEHTA B COCIMHEHUH, MAaCCOBast IOJISl M TIPOLICHTHAS KOHLIEHTPALUS

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




opOuTanb, paguyc aTroma, BaJIEHTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
DIIEKTPOJIUTUYECKAsl  JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

2.2

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

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEpUAIb
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl MepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CEIbCKOM XO34HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
Y XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBATh XMUMHUYECKHE 3HAHMSI CO 3HAHUSIMHU JAPYTUX

y4eOHBIX IPEMETOB

3.3

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

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

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

HCIIOJIB30BaTh €€ AJId pCIICHU A yqe6HO-HO3HaBaTGHBHBIX 3aJad

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

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




YpaBHEHUM  XMMHUYECKHUX  pEaKlMil; OCHOBAMHM  XHUMHYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
DJIEKTPOHOB), PACIPEIEICHUEM DIIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XHUMUYECKHX DJIEMEHTOB (paJlyc aTroMa, 3JIEKTPOOTPHIIATEIBHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuomuueckoit cucremMe (B MaJlbIX [EPHOAAX U  TJIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHUS XWMHUYECKUX DIIEMEHTOB, 3apsij
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XHMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHHi,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
99 metawioB |-IA rpynm, amomunaust, meau (1), muaka, xenesa (Il u
' I11), oxcunast yraepona (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEepU30BaThb CBOWCTBA  BEIISCTB B




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

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCJIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINi
103 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKMX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCISTH (IIPOBOUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 AJIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSAM XHMHUYECKUX PEAKIUH W HAXOAHWTh KOJIUICCTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e30omacHOM pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCyA0H U labopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPeKeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS HAa JKHUBBIC OPTaHU3MBI OMPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M OnMucaHue (HU3NIECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE

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




HIUTIOCTPUPYIOIIUE TPU3HAKU IIPOTEKAHUA XUMHUYCCKUX peaKHI/Ifl

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOOOpPOJa U M3YUCHHUC €TO CBOﬁCTB; MOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

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

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHONM MaccoBOM  Jonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) ans ONpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JpyruM U3  pacTBopa  COJH;
UCClIeIoOBaHUE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGI[PIHCHPIﬁ)); «3J’I€KTp0J'II/ITI/I‘~IeCKa${
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«Baxaeme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIONIME B BOJHBIX PACTBOpax HOHBI XJIOPHUA-, OpOMUJI-,
womua-, cyinedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJblUs, aTFOMUHUS,

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

14

YMmeHnue:

141

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCiabCTB, T pa(bI/IKOB n T3.6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

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

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




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

Kon
1

11

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMec. CriocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTBI. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX 1eMeHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomsipHass Macca. MoJsipHbIE 00BbEM Tra3oB.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
dusnueckue U XUMUYECKHUE SBICHUA. XHMMHMUYECKass peakius U €€ IMPU3HAKU.
3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPaBHEHUS

[Iepnognueckuit 3akoH u lIlepuognueckass cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuii 3akoH. llepuoanyeckas cucrema xumMudeckux sneMeHtos JI.M.
Menneneesa. Ilepuoael n rpynnsl. U3NYECKUil CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC atroMmoB. CocTaB aTOMHEIX AACP. H3oTomml. BHCKTPOHBI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XMMHYECKHX DIIEMEHTOB

Ilepuonnueckont cucremsl J.1. Menaeneesa

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kalus, Kaablusi (paguyca aToMOB, DJEKTPOOTPUIIATEIHLHOCTH,
METaUIMYECKUX W HEMETaUIMUYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUWEM »HJeMeHTOB B Ilepuoanueckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBaneHTHass (mojisipHass M HEMOJISIpHasl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  3JeMeHTOoB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PEETOK (aToMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPTaHWMYECKHX COCAMHCHHN: OKCHJIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIoIIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

dusznyeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHAA,
HaTpH:A, Kajlusd, Marovugd W KajJlblHs, aJJFOMUHHA, XKCJIC3d. BHGKTpOXI/IMI/I‘IeCKI/Iﬁ

PA HAIIPSKEHUN METaJIOB

dusznyeckrue U XUMHUYCCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemerawwioB: cepel (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). [onyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTomyueHne OKCHIOB METAIIIIOB

XUMHYECKHEe CBOMCTBA OCHOBaHWM M aM(pOTEpPHBIX THAPOKCUAOB (Ha mpUMeEpe
TUAPOKCUIOB  alIOMUHUSA, JKene3za, 1uHKa). llomyuenme ocHoBaHUM U
aM(OTEepHBIX THIPOKCHUJIOB

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEPHUCTOM, CEpHOHM, a30THOH, (ochOpHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMICTBA KOHLIEHTPUPOBAaHHONW CEPHOM W a30THOM KHUCIOT.

[Tony4yenue kucnot

OO0me XuMHYECKUe CBOMCTBA cpenHux coneit. [lomyuenue conei

4.10

[Tonydyenne, coOupaHme, paclo3HaBaHWE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu
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[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB
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I'eneTnueckas cBA3b MEXKIY KilaCCaMH HECOPraHU4ECCKUX COC,I[I/IHCHHI;'I

Xumudaeckue peaKnuu

5.1

Kraccudukaruss XuMHUUeCKUX peakuuii Mo pa3IuyHbIM MIPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMYy 3(¢eKTy, Imo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW pPeakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE peaKIUU. TepMOXUMHYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMUCIEHHS] M BOCCTAHOBJIICHHA.  ODIEKTPOHHBIM  OajaHc
OKHCJIMTETbHOBOCCTAHOBUTEIBHON PEaKIUU

Teopus 3nekTpoauTUYECKO aucconuanuu. KaTHoHbl, aHMOHBI. DJIEKTPOIUTHL U
HEANEKTPOoJIUThl. CUIIbHBIC U c1a0ble AIEKTPOIUTHI. CTeneHb TUCCOIAIIuU
Peakiiuu monHoro obmeHa. YcCIOBHS MPOTEKAHMs PEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HU YeloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMYECKUX peakuuid B J1abopaTOpUU U OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCECKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pymi€cHUuC O30HOBOI'O CJI0s

6.3

6.4

[Ipumenenue cepsl, azota, pocdopa, yriepona, KpeMHUS] U UX COEIWHEHUHN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAnHeHuH. [loHsaTHe 0 KOppO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UU

[TpuponHble UCTOYHUKHU YTJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHMSX
yrieposaa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJINIEPUH, YKCYCHAs! KHCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIA B ) KU3HU YCTIOBCKA




Pacuérrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 10 XUMHYECKUM YPAaBHCHHAM










