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INOACHUTEJIBHAS 3AIINCKA

[TporpaMMa o XuMuu Ha ypOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs COCTABIIEHA HA OCHOBE
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTENIbHON MPOrpaMMbI OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalibHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIUH TPENoAaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoin denepamnm.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOyYeHHS,
BOCIIUTAHMUS W PAa3BUTUS Y4YallUXCS CPEACTBaMU Y4YeOHOro TMpeAMeTa, YCTaHaBIIMBAET
00s13aTeIbHOE MPEAMETHOE COJIEpkKAHUE, MPEeyCMaTPUBAECT paclpe/IelieHHe ero Mo Kjiaccam u
CTPYKTYpUPOBAHUE I10 pa3jiejaM U TeMaM IIPOorpaMMbl IO XUMUH, ONIPEIENseT KOJINYECTBEHHbIE
M Ka4yeCTBEHHBIE XAapaKTEPUCTUKH COACPKAHMs, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3YYCHUS] XUMUU C YUYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3CH, TOTUKH Y4eOHOTrO
mpoiiecca, BO3PACTHBIX OCOOCHHOCTEW ydalluXcCs, OMpPENesieT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHHM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl Ha
YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHus, a Tak)Ke TpeOOBaHUI K pe3yabTaTaM 00ydeHUsI XUMUHU
HA YypOBHE IMeNeil u3ydeHHs MpeaMeTa W OCHOBHBIX BHJOB YyueOHO-IIO3HABATEIbHON
JIEATETLHOCTH 00YYaIOIIETOCs TI0 OCBOECHUIO YYEOHOTO COJIEPIKAHMS.

3HaHME XUMUH CIIY>KUT OCHOBOH 11 (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4aloIIerocs, ero
MPEJICTABICHUA O MAaTEPUAIIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (HOPMHUPYEMbIe XUMHUCH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLIUU BEIIECTB B PUPOJIE, O MYTIAX
peuieHuss TIO0ANBHBIX TMPOOJEeM YCTOWYMBOTO pa3BUTUA YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM U HKOJIOTUUYECKON 0€30MacHOCTH, MPOOIEM 3APaBOOXPAHEHHUS.

N3ydenue xumun:

CIOCOOCTBYET peanu3allid BO3MOXKHOCTEH sl camMopa3BUTHUA U (OPMUPOBAHUS
KYJBTYPBI JINTYHOCTH, €€ 001IeH 1 PYyHKITMOHAITBHONU TPAMOTHOCTH;

BHOCHUT BKJaJ B (OpMHpPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH Yydamluxcs,
HaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHOW  JESATENbHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJIHEBHOM IJKU3HHU, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJIsA/Ia HAa €IMHCTBO MPUPOJIBI M YETIOBEKA, SIBJSIETCS OTBETCTBEHHBIM ATAllOM B (JOPMUPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH YYalIuxcs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
YYaIInuXCsI.

JlanHble HampaBiieHHs B OOYYEHHHM XUMHUHU OO0ECIEUHBAIOTCS CHEU(BUKON Comep KaHus
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TEeNarorTMYecKd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOI HAYKU XMMHUU Ha ONPEICTIEHHOM dTarie e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs OPHUEHTHUPOBAH HAa OCBOCHHE
00y4JarIIMMHUCS CUCTEMBI TIEpPBOHAYATIBHBIX MOHSATHH XUMHHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJICITBHBIX 3HAUNMBIX MIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa comepaHus MPOrpaMMbl MO XHUMHH C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa K €€ usydeHuro. ConaepraHue CKIAAbIBACTCS W3 CHUCTEMBI MOHATHM O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI IMOHATUH O XUMHUYEeCKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpraHM30BaHbl IO MPHUHIMILY IOCJIEI0BATEILHOIO PAa3BUTHS 3HAHUW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS] KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— IPEJCTABICHUN 00 AIEKTPOIUTUIECCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE ASMIIMPHUYECKH ITOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJYyUYEHUS U3yUYaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl O XHMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHUIO MPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HAaHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
NPOUCXOMUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxaronuii Mupy», «buonorus. 5—7 kinacce» U «Pusmnka. 7 Kiacc».

[Tpu u3yueHNn XUMUN TPOUCXOAUT (POPMUPOBAHKE 3HAHHI OCHOB XUMHUECKON HAYKH KaK
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEILHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJBTYpHI. 3afada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MIOJIO)KEHUH, JOCTYNHBIX OOOOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, sA3blka HAayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
(GOpMUPOBAaHUM M PA3BUTHUM I[IO3HABATEJIBHBIX YMEHUNH M HUX NPUMEHEHMHM B Y4YeOHO-
MO3HABATEJILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs Ba)XHOE 3HAUCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (popMmHupoBaHUE MHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO PEIICHUH, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaIlpaBJICHHOCTb OOyuY€HHUsI Ha CHCTEMaTH4ecKoe MpUOOLIeHHE Yydaluxcs K
CaMOCTOSITEJIbHOW ~ IO3HABATEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUMU;

— obecrieyeHue YCIOBHMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMTIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS PA3IMYHBIX BUAOB JCSITEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXKAIOIIETO MHpA, WUCIONb3Yys 3HAHHUS U
OTBIT, TIOJYYEHHBIE TPU HW3YYEHUHU XUMHUHU, TPUMEHATh WX TPH peHIeHuU TmpoldsiemM B
NIOBCEAHEBHOM KU3HU U TPYIOBOU JEATEIBHOCTH,

— ¢opMupoBaHue y 0oOydaluxcs T'YMaHUCTUYECKUX OTHOIIEHWH, TOHMMaHUsl IIEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LENAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHUBAIIUHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIHTAHHIO
Ha OCHOBE YCBOGHHS OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ WISl ¥ HAPABIIEHHOCTH JAJIbHEHUINIETO0 00yUeHHUS.

OO1ee 4nCIIO 4acoB, OTBEAEHHBIX JJIS M3YYEHUS] XMMUU Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 gacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/ibHbIe XMMHYECKHE TIOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XUMHSI B cuUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BeniecTBa U cmecu. CiocoObl pasienieHus cMeceil.

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

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasA Macca. OTHOCHUTEINbHASI MOJIEKYJ I pHas
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTA B COCIMHCHUH.

KonuuectBo BemecrBa. Mosb. MossipHass macca. B3auMocBsi3b KOJIMUECTBA, MacChl U
YHCIIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o opMmynaM XMMHUYECKHX COCTUHEHHM.

®u3nueckue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXPAaHCHHS MACChl BEIECTB. XUMUYECKUE ypaBHeHUs. Kinaccudukanus XUMHYECKUX peakiuii
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJ0#, mpaBmiaMu paboThl B jabopaTropuud U mpuéMaMu
oOpateHust ¢ 1abOpPaTOpHBIM OOOpPYIOBAaHUEM, M3yUCHUE WM ONMHCAaHWE (DU3MUECKHUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKkux (IJIaBIeHruEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mela ¢ KUCIOTOW) SBIEHUH, HaOII0IeHNe
W OINKCaHWE TPU3HAKOB TIPOTEKAHUS XMMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOpHIOM Oapusi, paznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE Keie3a ¢ pactBopoM coiu Mmenu (), uszyuenme crocoOoB
pa3fiefieHusi CMeceil: ¢ MOMOIIBI0 MarHuTta, (GUIbTPOBaHHE, BHIApUBAHUE, JAUCTUILIALINA,
xpoMarorpadusi, TPOBEJACHHE OUYMCTKH TOBAPEHHOW COJIM, HAOMIOJCHUE W OIMCaHUE
pe3yabTaTOB MPOBEJICHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MacChl, CO3/1aHUE
MoIesIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacraBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucinopoja B mpupoje, GU3NYecKue U XUMUUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcuapl. Ilpumenenue xucimopona. CrocoObl MOMYyYEHHs] KHCIOpPOAAa B JaboOpaTOpu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — aljgoTporHas MOAN(PUKAIUS
KHCIIOpO/ia.

TemmoBoit A(PekT XUMHUYECKOW pEeaKIuH, TEPMOXMMHUYECKHE YpaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peaKIuu. TOIIMBO: Yroib W METaH. 3arps3HEeHHE BO3AyXa, YCHJICHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bomopon — »meMeHT um mpocToe BemiecTBO. HaxoxaeHue Bojopoda B IPHUPOJIE,
buznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Mousipablii 00EM Ta30B. Pacu€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACBIIICHHbIE PAcTBOpBI. PacTBOopMMOCTh BellecTB B BOAEe. MaccoBas [0S BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuawl. Krnaccudukamus OKCHIOB:
cojieoOpa3zyroue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. HomeHnknarypa
OKCHA0B. DU3NYECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyyeHue okCuaoB.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBaHUH.

Kucnotsl. Knaccudpukamus xucnor. Homenknatypa kucinor. @u3nyuecKkue U XUMHUECKUE
cBoicTBa KUCNHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa cosieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

I'eneTnueckas CBs3b MEK/y KJIACCAMU HEOPTAHUYECKUX COCITMHEHHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/eNICHUE COIEpKaHMsI KHCIOpoJa B BO3/yXe, OJy4YeHue, cooupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHUS M TMPEKpaIICHUs] ropeHus (mokapa), 03HaKOMJICHHUE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE U
U3yYeHHE CBOWCTB BOjOpoaa (ropeHue), B3aumojeicrBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOCHHE 00pa3lOB BELIECTB KOJIMYECTBOM
1 monb, HMccaeaoBaHUE OCOOCHHOCTEM PAaCTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIIEJOBaHUE OOpPa3I[0OB HEOPraHMYECKUX BEUIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3aumojeiicteus okcuga menu (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C METaslaMH,
pEaKUHuii HEUTpalIU3alMru, T[OJYyYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 M0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COCAUHEHHIN.

Ilepuoauyecknii 3axoH u Ilepuoanyeckass cucrema xumMudeckux siementros JI. HU.
MenpeneeBa. CTpoeHue aToMOB. XUMHYECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAacCH(PUKAMA XUMHUUYECKHX dJeMeHTOB. [loHsaTHe o Trpymnmax
CXOHBIX JIEMEHTOB (IIETOYHBIC U MIETIOYHO3EMETbHBIE METAIUIbI, TaJOTeHbl, UHEPTHBIEC Ta3bl).
DNeMEHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHU/IBI U THIPOKCH/IBI.

Ilepuonnueckuin 3akoH. llepmoanueckass cucremMa xumMuueckux dssemeHtos . U
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKUH CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIA U TPYIINbI SJIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX snep. M3ortomsl. Onexktponsl. CtpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTemMsl
. W. MenneneeBa. XapakTepUCTHKa XHMHYECKOIO JJIEMEHTA IO €ro IMOJOXKEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYyINaM U Mepruoam.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB
JUISl pa3BATHS HAyKH U npakTuku. J[. . MenneneeB — y4€HbIN U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb  okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Ipouecchb
OKHCJIEHUS U BOCCTAaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenmn.

u3y4YeHue OoO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJECHCTBHE THIPOKCHIA
IMHKAa C pacTBOpPaMHu KUCIOT M IIEJIOYed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakliuu pas3ioKeHNs, COSTUHEHHS).

Mesicnpeomemmuuie ceasu



Peanuzamust MeXNpeaAMETHBIX CBA3€H MpU U3y4YeHUU XUMUHU B § Kilacce OCYIIECTBISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/AETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OOme ecTecTBEHHO-HAY4HbIC IOHATHA: HAay4HbIM (akT, TUIoTes3a, TEopus, 3aKOH,
aHaJIW3,  CHUHTE3,  KiIacCU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCHEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

O®usuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJA, HU30TOIIbI,
paZlMOaKTUBHOCTb, MOJIEKYJIa, 3JEKTPUUECKUN 3apsl, BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3561, ComHIIe.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, IIOJC3HBIC
HCKOaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKIusi

Ilepnonnueckuii 3akoH. Ilepmoamueckas cucrema XuMuU4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHHe aTroOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUU CBONCTB XHUMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaMs, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIO’KEeHHEM 31ieMeHTOB B [leproauyeckoii cucteMe U CTpPOSHHUEM UX aTOMOB.

CtpoeHue BeleCTBA: BBl XUMHUYECKON CBS3M. THITBI KPUCTAIUIMYECKUX PEIIETOK,
3aBHCHUMOCTbH CBOICTB BEIIECTBA OT THUIA KPUCTAIUYECKOW PEMIETKH M BUJA XMUMHYECKOM
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHM, TeHeThyecKas
CBSI3b HEOPTraHUYECKHUX BEUIECTB.

Knaccudukanus XuMHYECKUX PEaKIUi M0 Pa3IuYHbIM MpU3HAKAM (TI0 YKUCITY M COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIHIECTB, MO TEMJIOBOMY 3(QekTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYacTHIO KaTauuszaTtopa). JK30- U
SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHHUSI.

[TonsiTue o ckopocTH XxumMudeckoi peakuuu. [loHarne o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakiusx. [loHATHE O TOMOTeHHBIX M TeTEepOreHHBIX peakmnusx. [loHsTHEe O
karanu3e. IloHsatne o XxumuueckoM paBHOBecHH. DakTOpbl, BIMSIOMIME Ha CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOTO PABHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YpPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuil ¢ UCTIONIb30BaHUEM METO/1a DJIEKTPOHHOTO OajaHca.

Teopust PAEKTPOIUTUUECKON AUCCOLMAIMHU. DIEKTPOIUTHl U HEINEKTPOJIuThl. KaTHoHBI,
aHWOHBI. MeXaHW3M JHCCOIMAIMA BEIIECTB C Pa3IMYHBIMH BHJIAMH XUMHYECKOW CBSI3H.
Crenens auccoruanyy. CHIbHBIC U CIA0BIe AIEKTPOIIUTHI.

Peakun woHHOrO0 0OOMEHa. YCJIOBHS MPOTEKAHUS PEAKIMi MOHHOTO OOMEHa, MOJHBIC U
COKpall€HHble MOHHbIE ypaBHEHUsl peakuuil. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIuud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

03HAKOMIJIEHHE C MOJEISAMHM KPUCTALTMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METaJUIOB W HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpHAA HATpHUs),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTHM XHMHMUECKOW pPEAKIUU OT BO3JACHCTBUSI Pa3TUUHBIX
(bakTOpoB, UCCIETOBAHHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpoLEecca AUCCOIUAIIII
KHUCJIOT, ILIENOYe M cojedl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MaTEpUaNIOB), IPOBEIECHUE
OTBITOB, WILTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAaHUs PEaKIMi MOHHOTO oOMeHa (oOpa3oBaHUE
ocajka, BbIJCNIEHHE Ta3a, o00pa3oBaHUE BOJBI), OIBITOB, WUTFOCTPUPYIOMIUX TPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil (ropeHue, peakiuy pa3ioKeHHUs, COSAUHEHHs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUWil Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl M UX COeJUHEHUS

OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjiopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTallJIaMH,
menoyamu). XmopoBopopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyueHHE,
npuMeHeHue. JlefcTBre XJiopa U XJIOpOBOJOPO/ia Ha OPraHu3M YesoBeka. Baxuelime xjiopuabl
U MX HaXOXJICHUE B IIPHPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne M (pu3HyYecKHe CBOWCTBA MPOCTBHIX BEHIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALUN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XUMHUYECKHe CBOWCTBA. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOme Kak MpPENCTaBHTENS Kilacca KUCIOT W crenudpuueckue). XUMHYECKHE pPEeaKIuy,
Jekallye B OCHOBE HPOMBIIICHHOTO croco0a MoyydeHus cepHoil KucinoTbl. IIpumenenue
cepHoll KucnoTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peakuus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B MpHUpoae. XUMHMUYECKOE 3arps3HEHHE OKpYXarolel cpessl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
HPEeOTBPALICHHUS.

OO6mass xapakrepucTtuka 371eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpocTpaHeHHWe B MpuUpoje, (HU3UUEcCKue Hu
XHUMHYeCKHe cBOiCTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero GU3NIecKue 1 XHMUIECKHe
CBOWCTBA, MoylyyeHue 1 npuMenenue. Conu aMMoOHUs, UX (PU3NYEeCKHe U XMMUYECKHe CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ TMOJy4YeHHE,
¢u3myeckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Vcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBbHBIX
ynoOpeHnit. XuMu4eckoe 3arpsi3HeHHe OKpY Karollel Cpebl COeAMHEHUS MU a30Ta (KUCIIOTHbIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBBI M BOA0EMOB). Pocdop, amIoTpoIHble MOAUPUKALNN
docthopa, pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucioTta,
¢u3nveckne W XUMHYECKHE CBOWCTBa, moiydeHue. lMcmomp3oBanue ¢ochaToB B KadyecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

O6mas xapakrtepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTENCHU OKUCIEHHS. YTIEpOJ, alUIOTPOMHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, Gpusmueckue u XuMUIeCKne cBoicTBa. AncopOis. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yriaepona, ux GpU3N4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTyYeHHe U TPUMEHEeHHEe. DKOJIOTHYeCKUe MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIA 3(P@ekT. YronpHas KucioTa U eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHBL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MeEAMIMHE,
MIPOMBITIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHHUSAX yTiepoja
(MeTaH, 9TaH, ATWJEH, AalETUJIEH, ATAHOJ, IJIMIEPHH, YKCycHas Kkuciora). IIpupogHsie
UCTOYHUKU YIJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTH HUX TNepepabOTKu
(6eH3uH), UX POJb B OBITY U MPOMBINIICHHOCTH. [oOHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIECTBAX:
XKHUpax, Oelkax, YIJIeBOJaX — M HMX pOJM B KU3HHM 4YelOBeKa. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHUYECKUX COCAUHEHUI.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJyYeHHE U NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupone. O6mme mnpencrtaBieHuss o6 okcuae kpemaus (IV) u
KpeMHHEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimme



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembr
0€30MacHOT0 UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPHUATIOB B TOBCEHEBHON KU3HH.

Xumuueckuii IKcnepumenm:

M3Yy4YCHHE 00pa3IlOB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (QU3NYECKUe M XUMHUYECKHE CBONCTBA TaJOr€HOB M MX COCIUHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUAEOMATEpUaOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOreHUIOB),
O3HAKOMJICHHE C oOpasnamMu cepbl U €€ COCIUHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMaTepHUaoB), HaOIOJeHHe Tmporecca OOyrauBaHUS — caxapa TMOJ  JeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTHI, TIPOBEJCHUE KAaueCTBEHHOM peaklMu Ha cynb(ar-uoH U HaOINIoJIeHuEe NpHu3HakKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DM3MYEeCKMMH CBOWCTBaMHU a3oTa, dochopa m MX COCITUHEHUH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX YAOOPEHUH,
MoJIydeHue, coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOWCTB aMMHaKa, IMPOBEIACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U HU3yYeHHE NPHU3HAKOB HX
IIPOTEKaHUs, B3aHUMOJCICTBUE KOHIIEHTPUPOBAHHOM a30THON KHUCJIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3YUYEHHE MOJENel KPUCTAIMYECKHUX PEHIETOK aamasa,
rpaduTa, ¢yJUiepeHa, O3HAKOMIIGHHE C NPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHBOrasa, MojydyeHue, cooupaHue, pacrio3HaBaHue
Y W3y4Y€HHE CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBEJECHHWE KAaYeCTBEHHBIX peaklMii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHME C MPOAyKUHUEH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajay 1o teme «Baxueiimme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTauibl M X COeUHEHUS

OO0mass xapakTepUCTHKAa XMMHUYECKHUX DJJIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxxenus B [lepuonnueckoit cucreme xumuueckux 3mnemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuiMueckass CBsA3b M METAJUIMYecKas KpUCTauIMdecKas
peméTka. DIEKTPOXUMUYECKUN psAJl HalpspDKeHUW MeTauioB. dusmyeckue M XUMHUUYECKHE
cBoiicTBa MeTaiyioB. OOmme cnocoObl MoxydeHusi MeTaioB. [loHATHE O KOPPO3UH METaJIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTalb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTawibl: ONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX JIEMEHTOB /1.
N. Menzaeneesa, CTpO€HHE UX aTOMOB, HAaXOXAcHUE B Ipupoiac. PU3NUYECKUE U XUMUUYECKUE
cBoOMCTBa (Ha mpuMepe HaTpust U Kanusi). OKCHUIBI M THAPOKCHIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[IlenoyHoO3eMenbHBIE METAUIBI MarHuii W Kaublui: mosokeHne B Ilepuoamueckoit
cucremMe xumuueckux snemeHToB [[. M. MeHnneneeBa, CTpOEHHME MX aTOMOB, HaxOXICHUE B
npupoae. OU3NUECKUEe U XMMHYECKHE CBOWCTBA MarHus W Kajblus. BaxkHeilmme coennHeHus
KanmbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumuueckux snemeHTo [ U.
MenzeneeBa, CTpOEHHE aTOMa, HaXO0XAEHUE B Npupoae. PU3NYECKUE U XUMHYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepumonuueckoit cucreme xumuueckux osnemeHtoB J[. .
MenneneeBa, CTpOEHUE aTOMa, HaxOXAeHUE B mpupoae. Ouzndeckue 1 XMMHUYECKHUE CBOMCTBA
xkene3a. Oxkcupnwl, Tuapokcunsl u comu skene3a (I1) m xenesa (ll), ux cocra, croiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenmn.

O3HAKOMJICHHE C O00pa3laMi METa/lIOB M CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
W3y4Y€HUE pEe3yJbTAaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHHUs xKejle3a B



KUCIoposie  (BO3MOXKHO — MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, IUHKA, xene3a (1) u xenesa
(1), meau (1), HaGMIOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aIFOMUHUS U TUIPOKCU/IA IUHKA, PEIICHNEe SKCIIEPUMEHTANBHBIX 3a/1a4 I10
TeMme «BakHeWIme MeTaibl U UX COCTUHEHUSD.

XuMHus 4 OKpYsKamoas cpeaa

BemecTBa u MaTepuanbl B TIOBCETHEBHOW JKM3HU YeJIOBEKa. be3omacHOe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas momoIp Mpu XMMHUYECKHX OXKOrax u
OTpaBJICHHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYyXKarollel cpefbl (MpeaenbHas TOMyCcTUMas KOHLEHTPALUs
Beulects, gainee — [1/IK). Ponp xumMuu B perieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuit IKcnepumenm:

U3yYCeHHE 00pa3I[0B MATEPHAIOB (CTEKJIO, CIIJIaBbI METAJUIOB, IOJIMMEPHBIC MATEPHAJIBI).

Mesxicnpeomemmuoie ceasu

Peanu3zanus MeXMIpeIMETHBIX CBSI3€H MPU U3YYCHUH XWUMHH B 9 Kilacce OCYIIECTBIISCTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK M MOHSTHIA,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHITHS: HAay4YHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJIEHHE,  JIKCICPUMEHT,
MOJIeTTUPOBAHUE, U3MEPEHHUE, MOIEIb, IBJICHHE, TAPHUKOBBIN YPPEKT, TEXHOJIOTHUSI, MATePUAITBI.

®usnka: Marepusi, aToM, OJJIGKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHJ, H30TOIBI,
paIMOaKTUBHOCTb, MOJIEKYNa, DIEKTPUYECKHM 3apsl, MPOBOAHHUKH, MOIYHIPOBOJHUKH,
JUDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHWE BEIIEeCTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKas pEIETKa, CIUIaBbl, (U3HUYECKUE BEIHYUHBI,
€IMHHIIB I3MEPEHHUS, KOCMHYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, dKocucTeMa, MUHEpAIbHBIE YIOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJIbTATHI

JIMuHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPaMMBI OCHOBHOTO 0O0IIero oOpa3oBaHHUs
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUHU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYJIbTYPHBIMH W  JyXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMU, MPUHATHIMUA B OOIIECTBE NMpPAaBHJIAMU M HOPMAMH TOBEACHUS U
CHOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHUS M COIIMATM3AINY YUAIIUXCS.

JIMYHOCTHBIE  pe3yNbTaThl OTPAKAIOT TOTOBHOCTh YYAIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH M PACHIMpPEHHE OIbITa JCATEIBHOCTH Ha e&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIC/INIO0, TIOHUMAHMS 3HAYCHHS XMUMHYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBA,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW MH(OpMAIUEH O MEPeAOBBIX ITOCTHKECHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

NPEICTABICHUA O CONMHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWN B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIICTEHTHOCTH B OOINEGCTBEHHO  IIOJIC3HOW,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIHMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOM /I€ATEIbHOCTH IPU BBINOJHEHUH YUYE€OHbIX, IO3HABATENIbHBIX 33124,
BBIITOJIHEHUH XHMHUYECKHX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX TPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AesTelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNKH CBOWX TOBAPUIIEH C TO3WIMH HPABCTBEHHBIX W
IPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBHM MOCTYTKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHsI HAayKHM M COCTABIISIONINE OCHOBY JUIS
NOHMMaHHUS  CYIIHOCTH HayyHOW KAapTHHBI MHUpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeIoi, O poin
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEIHBIE MOTHBBI, HAlpaBJIICHHBIE HA TMOJYYCHHE HOBBIX 3HAHHHA I10 XUMHH,
HEOOXoIuMBbIe Ul OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SBJICHUH, IO3HABATENIbHOM,
UH(POPMAIIMOHHON M YUTATENBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHOM paOboOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEpPATYpOH, MTOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepeC K OOyUYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B AajbHEHIIIEM;

4) popMHUpPOBaHUS KYJIbTYPHI 3/10POBbS:

OCO3HaHME IICHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOUICHHS K CBOEMY 30POBBIO,
YCTaHOBKM Ha 3[0POBBI 00pa3 JXKW3HW, OCO3HAHHME IIOCIEACTBUH W HENPUSATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOrojsi, HApKOTHKOB, KYpPEHHS), HEOOXOAWMOCTH COOJIOACHUS
mpaBuj 0€30TMaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKMMU BEIIECTBAMHU B OBITY M pealbHON
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuii 1 Tpyaa pa3iIudyHOro pojia, yBaXeHHE K
TPyAy W pe3yibTaTaM TPYIOBOH JEATEIILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMECHCHUS
OPEMETHBIX 3HAHHM 1O XWMHH, OCO3HAHHBIA BBIOOP WHAMBUIYAIBHON TPACKTOPHUU



MPOJODKEHUsST 00pa3oBaHUs € yYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUMN, TOTOBHOCTH aJJalTUPOBATHCS B MPO(ECCHOHANIBHOM cperie;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HHU Ha 3emie,
OCHOBe €€ CYIIeCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 MW OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U ICHXHYECKOMY 37I0pPOBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IacHOTO MOBEACHUS MpU paboTe C BEIECTBaMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLINX 3J0POBbIO U JKU3HU JIFOACH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, IOJIydaeMble IPU HM3YyUYEHUH XUMHHM, JUIS PEIICHMUS
3a/1a4, CBA3aHHBIX C OKPYXaroLEeH MPUPOIHON CpeloH, 1JIsl MOBBIILEHUS YPOBHS SKOJIOTMYECKON
KYJbTYpPbl, OCO3HAaHUS IVI00AJILHOTO XapaKTepa 3KOJOTMYECKUX MPOoOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJOB XUMUH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATbCS UM B
IIO3HABATEJIbHOW, KOMMYHUKATUBHOM Y COLIMAJIbHOMN IPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBLACISIIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TECOPUS, MPUHIUI, THUIOTEe3a, (akT, cucTeMa,
IIPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIb3YIOTCA B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayYyHOM KapTHMHE MHpa, U yHHMBEpCaJlbHble YUeOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHHKATHBHbBIC, PETYJATHUBHBIE), KOTOpble oOecnedynBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOW AEATEIBHOCTH.

ITo3naBaTebHbIC YHHBePCAJIbHbIC Y4eOHbIe NeliCTBUS

ba3oBble Jlornueckue 1eMCTBHA:

YMEHMS HCIOJIB30BaTh MPHUEMBI JIOTUYECKOIO MBIIUIEHUS IIPH OCBOEGHUU 3HAHUI:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATHUH (BBIIENATH HUX XapaKTepHble IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHATHUSAMH), UCTIOIb30BATh MOHATHS JUIs OOBSCHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHU(PHUKAIUU
XMMHYECKHX BEIECTB U XMMHUYECKHUX pEaKLUi, yCTAHABINBATh IPUYMHHO-CIIECTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3yUEHHUs, CTPOUTH JIOTUUECKUE PacCyK/IeHUs (MHAYKTUBHBIE, 1€JyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

yMEHHE MPUMEHATHh B Ipoliecce MO3HAHMS MOHATHS (MPEAMETHbIE U MeTalpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMMHHU, MPEOOpPa3OBBIBATH IIHPOKO
NPUMEHSIEMbIE B XUMHUU MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKass (GopMyla M YypaBHEHHE XHMHYECKOH peakluud — Npu peleHHH Yy4eOHO-
MO3HABATENbHBIX 33/7a4, C YYETOM OTHUX MOJEIBHBIX MPEJICTaBICHUH BBIABIATL U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BELIECTB U
XUMHUYECKHX DPEaKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebcKkue AeCTBUA:

YMEHHME HCIOJb30BaTh IOCTABJIICHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTa IIO3HAHUS, a
Takkeé B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHM3AlMM M TMPOBEACHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0II0JaTh 3a XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €r0
pe3ynbTat, (opMynupoBaTb OOOOLICHHS M BBIBOJBI MO pe3yibTaTaM IPOBEIEHHOTO OIbITa,
MCCJICTOBAHMSI, COCTABIISATh OTUET O MPOJIEIIaHHOM paboTe.

PabGora ¢ undopmanmeii:

yYMEHHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TUUHBIX BUI0B
1 (GOopM IPECTaBICHUS, TOy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAy4HO-TIOMYJIIpHAs IMTEpaTypa



XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIe T™ocoOus, pecypchl WHTepHeTa), KpUTHUYECKH
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IM4HbIe METOJIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHPOpMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUECOHBIX U MO3HABATEIbHBIX 3324
onpeAenéHHOro THIMA, NMPUOOpPETeHHE OmbiTa B O0JIACTH HCIOJB30BaHUA HH(OPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BAHMSI Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OopMy MpeacTaBiIcHUS
uHPOpPMALMM U WUTIOCTPUPOBATH pEIIacMble 3a/laud HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
npyruMu (popmamu rpauku U UX KOMOMHAITUSMU;

YMEHHE HCMOJIb30BaTh U AHATU3UPOBATh B Mpolecce y4yeOHOW M MCCIIeI0BATENbCKOM
JEeSTEIIbBHOCTH MH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOLIEH NMPUPOIHON CPEIbL.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

YMEHMS 3aJlaBaTh BOIPOCHl (B XoJe Auanora M (WIM) JUCKYCCHH) IO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUS MPECTABIAT MONyUYEeHHBIE PE3yIbTaThl I03HABATEIHLHON JAESTEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 PE3YyJIbTaTOB BBIIOJIHEHUS XUMHUYECKOTO
JKCIepuMeHTa (J1abopaTOPHOTO OMBITA, JIAOOpATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

yMEHHs y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABATEIbHOU U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX NpoOJieM HAa OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPAUHAILIUS COBMECTHBIX J€UCTBUM, ONpeIeIeHINEe KPUTEPHUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPyTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIBHO ONPENENATh LEIU ACSITEIbHOCTH, IIJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W TMPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JEATEIbHOCTb, BBIOMpPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M IO03HaBaTeJIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JIEWCTBUM NpH
BBINMOJIHEHUH 331aHUMl ¢ y4€TOM IMOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBaX U PEAKIMAX, OLIEHUBATh COOTBETCTBUE MOJyYEHHOTO pe3yibTaTa 3asiBICHHOM 1eNnu,
YMEHHE UCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbIE€ B YCIOBUH 3aIaHUM.

MNPEIMETHBIE PE3YJbTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAaHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (enepalbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC
00yyaromyMuUCs Hay4yHblEe 3HAaHUS, YMEHHUS W CIOCOObI AECWCTBUIl, BUABI AEATEIBHOCTU I10
MOJIyYEHUI0O HOBOTO 3HAHHUA, €ro HHTeprnpeTaluy, MNpeoOpa3oBaHUI0 U MPUMEHEHHUIO B
Pa3INYHBIX YYEOHBIX U HOBBIX CUTYaIHsIX.

K konny obydenust B 8 kiacce mpeaMeTHbIe pe3yJIbTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTD Y YUALTUXCS YMEHHIA:

® DacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IOHATHUN: aTOM, MOJIEKYJd, XMMHYECKHU

JJIEMEHT, TMPOCTOE BEIIECTBO, CIIOXKHOE BEIEeCTBO, CMeCh (OJHOpOJIHAs U
HEOJITHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JOJds XHMHYECKOTO
3JIEMEHTAa B COCIMHEHHMH, MOJIPHBIA 00BEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
3EKTPOOTPHULIATENEHOCTD, CTENIEHb OKUCIICHHS, XUMUYeCcKasi peaklusl, Kilaccupukanus
peaKkuii: peakluy COEIMHEHUS, PEAKLIUU Pa3JI0KEHMs], peaKIIMM 3aMEIICHUs], peaKkLiuu
0oOMeHa, 2K30- M YHJIOTEPMHUYECCKHE PEAKIINH, TEIUIOBON 3P HEKT peakiuu, sIpo aToma,
AIIEKTPOHHBIN CJIOW aTroma, aToOMHas OpOWTanb, PagUyC aToMa, XUMHYECKas CBS3b,



NOJIIpHAasl M HETOJIApHAasi KOBAJIEHTHAsl CBSI3b, MOHHAsI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi JIOJIsI BEIIeCTBa (MPOIICHTHAS KOHIIEHTPAIIMsI) B PACTBOPE;

® IJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATUH W TMPUMEHATH OTH
TIOHSITHS TIPY OMTUCAHUH BEIIECTB M MX MPEBPAICHHIA,

® IICIIOJIB30BATh XMMHUYECKYI0 CHUMBOJIUKY [UISI COCTaBIeHHS (HOpMyT BEIIECTB W
YpPaBHEHUN XUMUUYECKUX PEAKIIN;

® OIIPENENSITh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OHHApPHBIX COCOUHEHHSX, CTEMEHb
OKHUCJICHHUS DJICMCHTOB B OWHAPHBIX COCIUHEHUSX, MPHHAIJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o QopMmyiaMm, BHJI XHUMHYECKOH CBs3U
(xoBasIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbIch llepuommueckoro 3akona /[[. M. MenpeneeBa: IeMOHCTpUPOBATh
MOHMMAaHUE TEPHOJUYECKON 3aBHUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nojiokeHuss B llepuonuyeckoil cucreMe, 3aKOHOB COXPAHEHHUS MAaCChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUS, 3aKOHAa ABOTaJipo;

®ONUCHIBATh M XapakTepuszoBaTh TabnauunHyro Qopmy Ilepuoanueckoit cucrteMsl
XUMHUYECKHX JJIEMEHTOB: pa3linyaTh IMOHSATUS «TJIaBHas moarpynmna (A-rpymnma)» u
«moboynas mnoarpynna (b-rpymnma)», maneie u OonblIMEe NEPUOABI, COOTHOCUTH
0003HaYCHMSI, KOTOpPbIE UMEIOTCS B Tabmuie «[leprmogudeckas cucteMa XUMHYECKHX
anemeHToB J[. Y. MenneneeBay ¢ YMCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB
XUMHYECKHX JJEMEHTOB (COCTaB M 3apsa sapa, oOIIee YHCIIO JIEKTPOHOB U
pacrpeziefieHue X MO0 IEKTPOHHBIM CIIO0SM);

¢ KiIacCU(UIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHYECKHE
peaknuu (IO YUCITy W COCTaBY YYACTBYIOIIMX B PEAKIIUU BEMIECTB, MO TEIUIOBOMY
dbdexty);

® XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHUE CBOWCTBA BEUIECTB Pa3TUYHBIX
KJIACCOB,  TIOJTBEPXKJash  ONWCAaHWUE MPUMEPAMH  MOJICKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIil;

® IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTHM OT HMX KauyeCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPAILICHUI B PA3TUYHBIX YCIOBUSIX;

® BEIYHCIISATE OTHOCHUTENBHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MAacCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (hopMyJie COSTMHEHNs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOHN peakInu;

® IPUMEHATh OCHOBHBIE OIEpaIlii MBICTUTENBHON JESITeNbHOCTH — aHallu3 M CUHTES,
cpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIlNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€H — JUIsI M3YYEHHSI CBOWCTB BEIIECTB M XUMHYECKHX PEaKIIUi,
€CTeCTBCHHO-HAyYHBIC  METOJBI  TO3HAHUS  —  HAONIOJEHWEe,  HW3MEpCHHE,
MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICTICHHBIN );

ecleloBaTh MpaBWJIaM T[OJIB30BAaHMSI XUMHUYECKOM TOCYyIOM ¥ J1abopaTOpPHBIM
000pyI0BaHHEM, a TaKXkKe IMpaBWIaM OOpAaIEeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyUYEHHUIO
U coOupaHuIo Ta3000pa3HBIX BEIIeCTB (BOAOPOAA W KHUCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM 10JIEW paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
¥ TIPOBOJIMTH XUMHUYECKHE SKCIICPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJOUYeH U
KHCTIOT C TIOMOIIBbIO HHIUKATOPOB (JIakKMYyC, PeHOIPTAIENH, METUIIOPAHK U APYTHE).

K konny obyuenus B 9 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM ypPOBHE JIOJIKHBI

OTpaxkatb CHOPMHUPOBAHHOCTH Y YUAITUXCS YMCHHIA:

® DaCKpBIBaTh CMBICTT OCHOBHBIX XHMHYECKUX TOHSATUH: XUMUYECKUN DIIEMEHT, aToM,
MOJIEKYyJa, NOH, KAaTHOH, aHHUOH, ITPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIIATEIILHOCTh, CTENCHh OKHUCIICHHUS, XUMHUYECKas PEeaKIHs, XUMUYEeCKas
CBS3b, TEIUIOBOHM A(DPEeKT peakiuu, MoJb, MOJSPHBIA 00BEM, pACTBOP, AJIEKTPOJIHUTHI,



HEDJICKTPOJIUTHI, IEKTPOIUTUYECKAs JAUCCOLMALMs, peakU HOHHOro OOMeEHa,
KaTaJIn3aTop, XHMMHYECKOE paBHOBECHE, OOpaTUMBbIE W HEOOpaTUMBIE pPEaKIuH,
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKLUH,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTh, XMMHYECKas CBS3b
(KoBaJIeHTHasl, HWOHHAs, METaJUIMYecKas), KpUCTaUIM4ecKas pelérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKLuu, HPEIeNbHO JIOIyCTUMAas
koH1eHnTpauus [1JIK BemecTBa;

® WUUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKHUX IOHATHH M NPUMEHATh 3TU
HOHATUS NPH ONMCAHUM BELIECTB U UX NPEBPAILCHUN;

® IICII0JIb30BATh XMMUYECKYI0 CHUMBOJHMKY JUIsI COCTaBi€HHUA (OpMysl BeIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

® OIIPEIENISITh BAJIEHTHOCTh M CTENEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSAX
pa3IYHOIO COCTaBa, MPHUHAJUIEKHOCTh BELIECTB K OINpPeNeIEHHOMY  Kilaccy
coeMHEHUH 1O (¢dopMyaaM, BHJ XHMHYECKOW CBS3M (KOBaJCHTHAs, WOHHAs,
METaJUIn4YecKas) B HEOPraHMYECKUX COEIMHEHUSX, 3apsi]l HOHAa IO XMMHUYECKOH
dopMyiie, XapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX COEIMHEHUH, TUI
KPUCTANINYECKOM PeIEéTKH KOHKPETHOTO BELIECTBA;

e packpheIBath cMblci [lepuonndeckoro 3akona [l. . MenaeneeBa u JeMOHCTPUPOBATh €r0
[IOHMMAHUE: OIMCBhIBaTh M XapaKTepu3oBaTh TabnuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHYECKHX OHJIEMEHTOB: pa3inyaTh MOHATHS «rjaBHas mnoxarpymma (A-
rpynna)» u «mnobouynas noarpymnna (b-rpynma)», manele u OoJblIMe NEpPUOJIBI,
COOTHOCUThb 0003HAu€HMs, KOTOpble HUMEIOTCd B IEpUOAMYECKON Talnuue, C
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB U
3apsij sizipa, o0lee YHUCiIo MEKTPOHOB U PaCIpeesieHHe X MO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OO0IIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX NIEPUOJOB U TJIaBHBIX NOAIPYMI C YYETOM CTPOCHHS
UX aTOMOB;

e Kilaccu(UUMPOBATh XUMUYECKHE 3JIEMEHTHl, HEOPraHWYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (IO YMCIYy W COCTaBY YYacTBYIOIIMX B pEakIUHM BEIIECTB, IO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETNIEHEW OKUCIEHNSI XUMHUUECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (ONMUCHIBATh) OOIMME U crHenu@uueckue XHUMHYECKHE CBOICTBa
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXKasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

® COCTABJISITh YPABHEHHMS AJIEKTPOJIUTUYECKON TUCCOLMAIIMN KUCIOT, HIEI0Yed U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS peakiil HOHHOTO OOMEHa, YpaBHEHUS peaKIuii,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAY BelleCTBaMU
pa3IM4YHBIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMHA IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX peaKluii;

® [[POTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOKHOCTH
MPOTEKAaHUs XMMHUYECKUX MPEBPAIllEeHUH B pa3InYHbIX YCIOBUSAX;

® BLIYKCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MAacCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COeJMHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MIPOBOAUTH PACUETHI IO YPAaBHEHNIO XMMUYECKOH peakiui;

ecoOM0laTh  MpaBMJA IOJb30BAHUSA XUMHUYECKOW TOCYJOH M JIaOOpPaTOPHBIM
00OpyIOBaHHEM, a TaKKe IpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKLMSAMU 10 BBIIOJHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJTY4YEHUIO
U cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAaKa U yIIIEKHCIIOro Trasa);

® [IPOBOJUTH PEAKIMM, IMOATBEPIKAAIOIINE KAYECTBEHHBIH COCTAB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpOoMHI-, MOAHMI-, KapOoHat-, ¢ocdar-,



CWJIMKaT-, cynb(ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHMSI M HOHBI H3YyYEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPaX HEOPTAHMUECKUX BEIIECTB;

® IPUMEHSTh OCHOBHBIC ONEPAIMH MBICIUTEIILHON NEATEIbHOCTH — aHAIW3 M CHUHTE3,
CpaBHEHHE, O0000IEeHHEe, CHCTEMATH3AlHI0, BBISABICHUE MPHUYNHHO-CIEICTBEHHBIX
CBs3€M — JUIs M3y4YeHUs] CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIHi, €CTECTBEHHO-
HAyYHBIE METOJbI IO3HAHUS — HaONIOJCHWE, W3MEPEHUEe, MOJCIMPOBAHUE,
SKCIIEPUMEHT (PeabHbIi U MBICICHHBIN).



KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC
KoJsnyecTBO 4acoB [Iporpammuoe XapakTepucTuka DJIeKTPOHHbIE
Ne | HaummenoBanmue
o/ O —— B K n coepKaHue NEeATEIIbHOCTH (uu¢posbie)
cer OHTPOTRH PAKTHIECK oOyJaromuxcs o0pa3oBaTe/ibH
n nporpamMmbl 0 ble padoThI ue padboTbl

ble pecypchl

Pasnea 1. IlepBonauansn

HbIC XUMHYCCKHEC MOHATHA

11

XUMHUSI —
Ba)kHas 00J1acThb

€CTCCTBO3HAHHUA 1

MIPAaKTUYECKOU
NeSITeIbHOCTH
4eJloBeKa

[Ipenmer xumuu. Ponp
XUMUU B KU3HU
YyernoBeKa. XMMHS B
cucteMe Hayk. Tena u
BEIIECTBA.
®duznveckne CBOMCTBA
BEILECTB. ArperatHoe
COCTOSIHME BEIIECTB.
[TonsiTue o Mmerogax
MO3HAHUS B XUMHH.
Huctele BellecTBa U
cmecu. CiocoObl
pa3aeneHus CMecei.
Xumuueckui
IKCnepumenm:
Jlemoncmpayuu:
3HAaKOMCTBO C
XUMHYECKOM MOCYI0M,
C MpaBUIaMH paboTHI B
nabopaTopuu U
prueMaMH 0OpaIieHus
¢ 1abopaTOPHBIM
000pyTIOBaHUEM.
du3nyecKue CBOKMCTBA
o0pasioB
HEOPTraHUYECKHUX

PackpsiBaTh cMbICT
M3Yy4aeMbIX MTOHSITHA.
PackpsiBath posib
XUMUU B IIPUPOJIE U
JKM3HU YCIOBEKA, €€
CBSI3b C APYTUMU
HayKaMH.

Paznuuate uncTeIe
BEIISCTBA U CMECH;
OJIHOPOJIHBIE U
HEOJHOPO/IHBIE CMECH.
Paznuyars pusnueckue
U XUMHYECKHE
SIBJICHUS.

CrienoBars
JIrOpUTMaM
HCIOJIL30BaHUS
AKCIIEPUMEHTATBHBIX
METOJ0B —
HAOIIOAEHUS U
IKCIIEPUMEHTA.
HaGmronars u
OITNCBIBATh OOBEKTHI
[IPH POBEICHUU
JEMOHCTpALNKN U
71a00paTOPHBIX OIBITOB
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BEILIECTB — METAJIOB U
HEMETaJJIOB.
CriocoOb! pazaeneHust
cMmecen
(bunsTpoBanmE,
BBINIApUBAHUE,
JUCTUIUIALMS,
xpomatorpadusi).
Jlabopamopuvie
ONnbIMbl:

N3yuenne u onucanue
(bu3n4ecKux cBOiCTB
o0pasioB
HEOPraHM4YeCcKUX
BEIIIECTB.

N3zydenue crocobon
pasneneHus cMecei (¢
MIOMOIIBIO MarHuTa).
Ilpakmuueckue
pabompi:

Ne 1. TlpaBuna paboTsl
B JIaOOPATOpUU U
MpreMbl oOpalleHus ¢
71a00paTOPHBIM
000pyTIOBaHHUEM.

Ne 2. Paznenenue
cMmecel (Ha mpumepe
OYHMCTKH MTOBapEHHOMN
COJIN)

10 U3YYEHUIO
(U3HUYECKUX CBOWCTB
BEIIIECTB, CII0COO0OB
paszaeneHust cMecen
BEIIECTB.

IIpoBoauTh
XUMUYECKUN
AKCIIEPUMEHT IIpU
pazaeseHnu cmecei (Ha
IpUMEpe OYUCTKH
MIOBapeHHO conn) B
xoze

MIPAKTUUECKON pabOThI
Ne 2.

CnenoBath npaBuiiaM
10JI30BAHNUSA
XUMHYECKOH MOCY01
U 1abOpaTOPHBIM
o0opya0oBaHUEM, a
TaKXe MpaBuiIam
oOparieHus ¢
XUMHYECKUMHU
BELIECTBAMH B
COOTBETCTBHH C
MHCTPYKIUEH ITPU
BBITIOJTHEHUH
MPaKTUYECKON pabOThI
Ne 1.

BricTpauBath
pa3BepHYThIE
MUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nHpopmaruio u3
y4eOHUKA U




CIIPaBOYHBIX
MaTepUajoB, IPaMOTHO
HCII0JIb30BAaTh
M3Y4YEHHBIN
MOHSTUHHBIN arnmapar
Kypca XUMHUHI

1.2

BemtectBa n
XUMUYECKUE
peakuumn

15

ATOMBI 1 MOJICKYJIBI.
XUMHYECKHE
a51eMeHTBI. CHMBOJIBI
XHUMHYCCKHX
31emMeHTOB. [IpocTeie n
CJIOJKHEIC BEILIECTBA.
AToMHO-

MOJICKYJIIPHOC YUCHUC.

Xumuueckas popmyra.
Banentnocts aTOMOB
XUMHYECKUX
DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa
BEIIECTB.
OTHOCHUTENLHAS
aToMHas Macca.
OTHOCHTENLHAS
MOJICKYJISIpHAsl Macca.
MaccoBas gois
XHUMHYECKOTO
JJIEMEHTA B
COCIMHCHHH.
BemiecTBa. MoJib.
Momnspnas macca.
Bzaumocss3s
KOJIMYECTBA, MAaCChHI U
YyuClIa CTPYKTYPHBIX
€JIMHHI] BEIIIECTBA.

Onpenenstb NpU3HAKU
XUMHUYECKUX PEaKIIHid,
YCIIOBUS UX
MPOTEKAHUS.
OOBSCHITH CYITHOCTb
(UBUYECKUX U
XUMHYCCKUX SIBJICHUH C
TOYKH 3PEHUS ATOMHO-
MOJIEKYJISIPHOTO
YUEHHUS.
Knaccudunuposats
XUMHYECKHE PEAKITUU
(Mo uKCcIy U COCTaBy
pearupyomux u
00pa3yroImuxcs
BEIIECTB).

CoctaBisits HhopMyJIbl
OMHAPHBIX BEIIECTB 110
BaJICHTHOCTH H
OTIpENIeNATh
BaJICHTHOCTh TIO
dhopmyiaM BEIIECTB.
PaccraBnars

K03 (ULIUEHTHI B
YPaBHEHUSX
XUMHYECKUX PEaKIIU.
HaoOmronmartes u
OIHCHIBATh OOHEKTHI
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Pacuetsl mo popmynam
XAMUYCCKHUX
COCTUHEHUN.
duznyeckue 1
XHUMHYECKHE SIBICHUS.
XuMUYecKas peakius
U €¢ MPU3HAKKU. 3aKOH
COXpaHEHHUS MaCcChl
BelIeCTB. XUMHUUECKHE
YpaBHEHUS.
Knaccudukanms
XUMHYECKUX PeaKIui
(coenuuenus,
Pa3JIOKEHUS,
3aMeIeHus, 0OMCHA).
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
duznyecKrue CBOMCTBA
o0pasioB
HEOPTraHUYECKUX
BEIISCTB — METAJLIOB U
HEMETAJJIOB.

OO0pa3ipl BelecTs
KOJIMYECTBOM 1 MOJIb.
dusnueckue IBICHHUS
(nnaBieHUe BOCKa,
TasHHE JIbJA,
pacTupaHue caxapa B
CTYyNKE, KUTIEHUE U
KOHJICHCAIIHS BOJIBI).
XUMHYECKUE SIBIICHUS
(ropenue cBevw,
IIPOKAJIMBAHUE MEHOMN

IIPU IPOBEICHUH
JIEMOHCTPALUHI 1
J1a00paTOPHBIX
OTIBITOB.

[IpoBOaUTH
BBIUHCIICHUS 110
dhopmynam
XUMHUYECKUX
COCIMHEHH U
YpaBHEHUSM
XUMHYECKUX PEAKIIUH.
[IpumeHsTH
€CTECTBEHHO- HAy4YHbIE
METO/IbI TO3HaHUS (B
TOM UHUCIIE
HaOII0IEHNE,
MOJIEJTMPOBaHUE,
9KCIIEPUMEHT U
OCHOBHBIE ONepaluu
MBICIIUTEIIbHOU
JIeSITEIIbHOCTH
(cpaBHEHue,
KJIacCU(pUKaIs)
BeicTpauBats
pa3BepHyThbIE
IIMCBbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
uHpOpMaIHIO U3
y4eOHHKa U
CIPaBOYHBIX
MaTrepuaioB, FPAMOTHO
HCII0JIb30BATh
W3y4YECHHBII
MIOHSATUMHBIN annapar




IIPOBOJIOKH,
B3aUMOJICVICTBHUE COJIbI
WM MeJia C COJISTHOM
KHCJIOTOM).
HaOmronenue
MPU3HAKOB
IPOTEKaHUs
XUMHYECKUX PEaKIUi
(paznoxenue caxapa,
B3aMMOJICCTBHE
CEpPHOM KHUCJIOTHI C
XJIOPUAOM Oapus,
MOJIyYeHUE U
pas3ioxeHue
ruapokcuaa meau (1)
IIpU HarpeBaHUH,
B3aUMOJICHICTBHE
JKejes3a ¢ pacTBOPOM
conu menu (I1).
OnbITHI,
WUTIOCTPUPYIOIINE
3aKOH COXpaHEHUs
MaccChl.
JlabopamopHvle
onvimul:

Coznanne mojaeneit
MOJICKYJT
(ImapocTepIKHEBBIX).
Onucanue Gpunueckux
CBOMCTB 00pasiioB
HEOPraHUYECKUX
BEILIECTB — METAJJIOB U
HEMETAJJIOB.
Habmonenue

Kypca XUMHUHU




(buzmyecKux
(naBiIEHME BOCKA,
TasiHUE JIbJIa) 1
XUMHUYECKUX (TOpeHHue
CBEYH, IPOKAJINBAHUE
MEIHON IIPOBOJIOKH)
SIBJICHUI.
Habmonenue u
ONHCaHue PU3HAKOB
POTEKaHUs
XUMHUYECKUX PEAKLIUN
pa3HbIX THUIIOB.
Buiuucnenus:
OTHOCUTEIIbHOMN
MOJIEKYJISIPHOM MACChI
BEIIECTB, MOJIIPHOU
MacChl, MaccChl
BEILECTB, MAaCChl U
KOJIMYECTBA BEIIECTBA;
MacCOBOM 1071
XUMHUYECKOTO
aneMeHTa o Gopmyse
COCIMHCHUS;

110 YpPaBHEHUSIM
XUMHYECKHUX PEAKIUN:
KOJIMYECTBA, MacChl
BEIIIECTBA 110
WU3BECTHOMY
KOJIMYECTBY, MacCe
peareHToB WK
MPOYKTOB PEAKIINHU

Hroro no paszneny

20




Pasznen 2. Baxxnelimue NMPpEeACTABUTEC/IN HCOPraHNYECCKUX BCIIECTB

2.1

Bosnyx.
Kucnopon.
[TonsiTre 06
OKCHJIax

Bosnyx — cMmech rasos.
Cocras Bo3ayXa.
Kucnopon — anement u
IPOCTOE BEUIECTBO.
Haxoxnenue
KHUCJIOpOJIa B IPUPOJIE,
¢busnyeckue u
XMMHYECKHE CBOMCTBA
(peakuuy ropeHusl).
Oxkcupsl. [Ipumenenue
kucaopoa. Criocoosl
MOJTyYeHUsl KUCIopoaa
B J1a0opaTopuu 1
MPOMBIIIIEHHOCTH.
Kpyrosopot
KHACJIOpOJIa B TIPUPOJIE.
O30H — annotponHas
Mo (DUKAITHS
KHCIIOpO/Ia.

TennoBoit a3 ekt
XUMHYECKON PEaKIUu,
TEPMOXUMHUYECKHE
ypaBHEHUS, IK30- U
SHAOTEPMHUUECKHE
peakuuu. TommmBo:
yTOJIb U METaH.
3arpsi3HEHUE BO3/IyXa,
yCHUJIEHUE
MapHUKOBOTO 3 deKTa,

Ucnonb3oBarh
XUMHYECKYIO
CUMBOJIMKY JJIs
cocTaBJeHHs GopMyT
BELIECTB,
MOJIEKYJISIPHBIX
YpaBHEHUU
XUMHYECKUX PEaKIUi ¢
y4acTHUeM KUCIOPOJa.
XapakTepu3oBartb
(omuchIBaTH) COCTAB
BO31yXa, PU3NYECKUE U
XUMHYECKHUE CBOMCTBA
KHCIIOpPO/Ia, CIIOCOOBI
€ro MoJy4yeHus,
MpUMEHEHUE U
3HAaYeHHUE B MPUPOJE U
KU3HH YEJIOBEKA.
CpaBHUBaTh peaKIu
TOPEHUs U MEJIJIEHHOTO
OKHCJICHUS.

OOBSACHATH CYIIHOCTb
AKOJIOTMYECKUX
mpo0OieM, CBS3aHHBIX C
3arpsiI3HEHUEM BO3/1yXa.
CnenoBath paBuiiaM
6e3omacHoil paboThI B
naboparopuu mpu
MCIOJIb30BaHUU

paspyiieHue XUMHYECKOH MOCYAbI U
030HOBOT'O CJIOSL. o0opyoBaHus, a
Xumuueckui TaKKe MpaBUIaM
IKCnepumenm: o0palieHus ¢
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Jlemoncmpayuu:
KauecTBennoe
orpeziesieHue
coJiepKaHus
KHUCJIOPOJIa B BO3AYXE
[Tonyuenue,
cobupanue,
pacro3HaBaHue

Y U3y4YECHHUE CBOWCTB
KHUCIIOPO/Ia.
Habmtonenue
B3aMMOJICHCTBHS
BEIIECTB C
KHUCJIOPOJIOM U
YCIIOBUSI
BO3HUKHOBEHUS U
MpEKpaIIeHusi TOPEHUs
(moxapa).
Jlabopamopmwiii
onvim:
O3HakoMJIEHHE C
oOpasiiaMu OKCHJIOB U
ONMCAaHUE UX CBOMCTB.
Ilpakmuueckasn
paboma:

Ne 3. Tlonyuenue u
coOupaHHe KHCIOpOoaa,
HU3y4YEHUE €r0 CBOMCTB.
Buiuucnenus:
MOJIEKYJISIPHON MacChl
KHCJIOPO/Ia U 030HA Ha
OCHOBAaHHHM aTOMHOM
Macchl XUMHUYECKOT0
3JIEMEHTA;

rOPIOYUMHU
BELIECTBAMM.
[InanupoBath u
OCYILIECTBIATh

Ha MpaKTHKE
XUMHYECKHE
HKCIEPUMEHTHI,
IIPOBOAUTD
HaOJII0JICHUS, IeNIaTh
BBIBO/IbI 110
pe3yJsibTaTamMm
HKCIEPUMEHTA IIPU
IIPOBEJICHUU
71a00paTOPHBIX OIBITOB
U IIPAaKTUYECKOU
paboTHI.

Brraucnars
KOJIMYECTBO BEILECTBA,
0o0BbeM raza no
bopmynam.
VYyacTBOBaTh B
COBMECTHOI1 paboTe B
rpymme.

BeicTpauBats
pa3BepHyTbIE
IIMCBbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
uHpOpMaIHIO U3
y4eOHHKa U
CIPaBOYHBIX
MaTepHaIoB, IPaMOTHO
HCII0JIb30BATh
W3y4YECHHBII
MIOHSATUMHBIN annapar




KOJIMYECTBA, MacChl
BEIIIECTBA IO
ypaBHEHUSIM
XUMHYECKUX PEAKIUI

Kypca XUMHUHU

2.2

Bonopon.
ITonsitue o
KHUCJIOTaX U COJIAX

Bonopon — snement u
MIPOCTOE BEIIECTBO.
Haxoxnaenue Bogopoaa
B IIpUpPO/IE,
(dbuznveckue u
XUMHUYECKHE CBOMCTBA,
IPUMEHEHHUE, CIIOCOOBI
nony4deHust. Kucnorsl
U COJIH.

Mosnsipablit 00beM
ra3oB. Pacuetsl o
XUMUYECKUM
YpaBHEHUSM.
Xumuueckuiu
IKCnepumenm:
Jlemoncmpayuu:
[Tonyuenwue,
cobupanue

Y pacrio3HaBaHUE
BOJIOpO/IA.
Bzaumopeiictere
BOJIOpOJA C OKCHJIOM
meau (II).
JlabopamopHhuwiii
onvim:
Bzaumopeicteue
KHCIIOT C METaJUIaMH.
Ilpakmuueckasn
paboma:

PackpbIBaTh cMBICTT
M3Yy4aeMbIX IIOHATHU U
HIPUMEHSTh 3TH
MOHSTHSI IIPU ONUCAHUU
CBOMWCTB BEILLECTB U UX
IIPEBPALLCHU.
XapakTepHu30BaTh
(omuchIBATH)
(buznvecKue u
XUMHUYECKHE CBOKCTBA
BOJIOPO/1a, CITOCOOBI
€ro MoJy4yeHus,
IIPUMEHEHHUE.
CoOupats npubdop s
MOJIy4€HHUS BOAOPOA.
Hcnons3oBats
XUMHYECKYIO
CHUMBOJIUKY

JUISL COCTaBIICHUS
¢dbopmyI BelecTs,
MOJIEKYJISIPHBIX
YpaBHEHUH
XUMUYECKUX PEAKIUH C
y4acTHEM BOJIOPOJA.
Boraucisate MOISIpHYIO
Maccy BELIECTB;
KOJINYECTBO BELIECTBA,
o0beM rasa, Mmaccy
BEIIECTBA.
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No 4. Tlonyuenue u
coOupaHue BOAOPO/Ia,
U3y4EHHE €ro CBOUCTB.
Buiuucnenus:

o0bema, KOJTM4ecTBa
BEILIECTBA rasa o ero
U3BECTHOMY
KOJIMYECTBY BEIIECTBA
W1 00beMYy;

00BEMOB ra3oB 10
YPaBHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA
00BbEMHBIX OTHOIIICHHI
ra3oB

[IpoBoaUTH pacyeTsl 1o
YpaBHEHHSIM
XUMHUYECKUX PEaKIIUA:
KOJIMYECTBa, 00bEMA,
Macchl BELIeCTBa 10
U3BECTHOMY
KOJIMYECTBY, 00bEMY,
Macce PeareHTOB WK
MPOJYKTOB PEAKIIHU.
CrnenoBath mpaBuiiaM
0e3omacHoil paboTHI B
nmabopaTopun
WCTIOJIb30BAHUHT
XHUMHYECKOH MOCYAbI U
obopyioBaHus, a
Tak)Ke MpaBUiiaM
oOparieHus ¢
rOPIOYUMHU
BEIIECTBaMHU B OBITY.
IInanupoBats 1
OCYIIECTBIISITH HA
MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI,
MIPOBOJIUTH
HAOJIIOJIEHYS, 1eNIaTh
BBIBOJIBI 110
pe3yabTataMm
HKCIIEPUMEHTA.
VYyacTBOBaTh B
COBMECTHOI1 paboTe B
rpymnmne

2.3

Bopna. PacTBopsl.
IToustue 06
OCHOBaHHUIX

dusnueckue cBOMCTBA
BOoIbI. Bosa kak
pacTBOPUTEIIb.

PackpbiBath cMbICHT
HN3Yy4aCMbIX MOHATHUH U
PUMEHSITh 3TH

https://mob-
edu.ru/




XUMUUYeCcKre CBOMCTBA
BOJBI.

OcHoBaHUs.
PactBopsl. Pons
pacTBOPOB B IPUPOJIE
M B )KW3HH YCJIOBEKa.
KpyrosopoT BojibI B
npupojie. 3arpsi3HEHNE
MPUPOTHBIX BOJI.
OxpaHa 1 04MCTKa
MPUPOTHBIX BOJ.
Hacrimennsle n
HEHACHIILICHHEIC
PacTBOPHI.
PactBopuMocTh
BEIICCTB B BOJE.
MaccoBas moirs
BEILIECTBA B pACTBOPE.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
PactBopeHue BelecTs
C pa3IMyHOM
PacTBOPUMOCTBHIO.
B3anMonelicTBre BOIbI
¢ MeTajulaMu (HaTpueM
Y KQJIBITHEM).
HccnegoBanue
pacTBOPOB KHUCIIOT U
IIEJIOYEH C TOMOIIBIO
WHIUKATOPOB.
JlabopamopHuvle
ONblMbl
HccnegoBanue

MOHSTHSI IPU OMTUCAHUH
CBOWCTB BEILECTB U UX
MpEBpAILICHUI
Xapaxkreprus3oBaThb
(buzuveckue u
XUMHYECKHUE CBOMCTBA
BOJIbI, €€ POJIb KaK
pacTBOPUTEIIS B
MIPUPOJTHBIX
mporeccax.
CocTaBnaTh ypaBHEHUS
XUMHYECKUX PEaKIUi ¢
y4acTHEM BOJIBI.
OOBSACHATDH CYIIHOCTb
9KOJIOTUYECKUX
mpo0JieM, CBA3aHHBIX C
3arpsi3HEHUEM
MIPUPOIHBIX BOJ,
CHOCOObI OYMCTKHU
BOJIbI OT IPUMECEH,
MEpBI 110 OXpaHe BOJ
OT 3arpsi3HEHUSI.
[ImanupoBats n
OCYLIECTBIISATh Ha
MIPAKTUKE XUMHYICCKUE
AKCIIEPUMEHTBHI,
MIPOBOJIUTH
HaOI0IeHus, 1eJIaTh
BBIBOJIBI 110
pe3ylbTaTam
AKCIIEPUMEHTA MIPU
MIPOBEACHUU
71a00pPaTOPHBIX OIBITOB
U IPAKTUYECKOU




0COOEHHOCTEH
pacTBOpPEHUS BELIECTB
C pa3IuyHOM
PacTBOPUMOCTHIO.
[IpuroroBnenue
pacTBOPOB C
ONpeCIICHHOMN
MacCcOBOH 10JeN
PacTBOPEHHOTO
BELIECTBA.
[IpakTuueckas padbora
Ne 5.I1purorosnenue

paboTHI.

CnenoBath npaBuiiaMm
0e30macHoOi paboTHI B
nabopaTopuu npu
UCIOJIb30BaHUU
XUMHYECKOH MOCYAbI U
00opyTI0BaHUS.
[IpoBoauTH
BBIYHCIICHUS C
MPUMEHEHUEM TTOHSTUS
«MaccoBast J10Jis
BEIIECTBA B PACTBOPE).

pacTBOpPOB C BricTpauBath
OIpeieIeHHON pa3BepHYThIC
MacCOBOH 10JeN IIACbMEHHBIE U YCTHBIE
pacTBOPEHHOTO OTBETHI C ONIOPOH
BEILIECTBA. Ha UHPOPMAIUIO U3
Buruucnenus: y4yeOHMKaA U
C HCIOJIb30BaHUEM CIPaBOYHBIX
HOHSATHS «MaccoBas MaTepHajoB, FPAMOTHO
JI0JIs1 BEIIECTBA B HCIOJIb30BATh
pacTBope» U3Y4YECHHBIN
MOHATUMHBIN anmnapar
Kypca XUMHUHU
Knaccudukanus Knaccudumnuposats
HEOPraHUYECKUX M3y4aeMbl€ BEILIECTBA
coenHeHU. OKCUIBL. | ITO COCTaBy U
OcHOBHBIE A A . M
Knaccudukanus CBOMCTBaM.
KJI1aCChI https://mob-
2.4 11 OKCHJIOB: CoctaBnarb Gopmybl
HEOPraHUYECKUX edu.ru/
9 coneo0pa3yrolme OKCHJIOB, KUCIIOT,
COEIMHEHUN . .
(ocHOBHBIE, OCHOBAHUH, cosiel u
KHCJIOTHBIE, Ha3bIBaTh UX IO

am(poTepHbIC) U

MEKIYHapOHOMN




HECO0JICOOpa3yroIIIHe.
Howmenxkinarypa
okcnaoB. Ouznueckue
1 XUMHUYECCKHE
CBOMCTBA OKCHJOB.
[Tonyuyenue okcuaoB.
OcHoBaHUs.
Knaccudukanms
OCHOBAHMI1: MICI0YU 1
HEpPaCTBOPUMBIE
OCHOBaHHSI.
Howmenxknarypa
OCHOBaHHIA.
dusznueckue u
XHMHYCCKHE CBOMCTBA
OCHOBaHHI.
[Tonyuenue
OCHOBaHHI.

Kucaortsl.
Knaccudukanus
KHCJIOT.
Homenkiatypa
KHucaoT. Duzndeckue u
XHMUYECKHE CBOMCTBA
KHCHOT. P
aKTHUBHOCTH METAJLJIOB
H.H. bekerona.
[Tonyuenue KucnoT.
Comu. Homenkiarypa
coJIeii.

dusnveckue u
XHUMHYECKHE CBOMCTBA
coseil. [Tonyuenne
coJieil.

HOMEHKJIAType.
IIporao3uposars
CBOICTBA BELIECTB HA
OCHOBE O0IINX
XUMHYECKHUX CBOWCTB
H3YYCHHBIX
KJIACCOB/TPYIII
BEIIECTB, K KOTOPBIM
OHH OTHOCSITCSI.
CocraBnsaTh
MOJICKYJISIPHBIE
YpaBHEHHUS PEaKIui,
WJUTFOCTPUPYIOIIAX
XHUMHUYECKHUE CBOICTBA
U CIIOCOOBI MOJTYYEHUS
BEIIECTB U3yUYEHHBIX
KJIaCCOB/TPYTIII, a
TaKkxe
MOATBEPKIAIOIIINX
T€HETUYECKYIO
B3aUMOCBSI3b MEXKIY
HUMU.

IIpousBoauTs
BBIYHCTICHUS 110
YPaBHCHUSIM
XUMHYECKUX PEaKIIUi.
[ImanupoBats n
OCYLIECTBIISATh Ha
MPAKTUKE XUMHUIECKUE
AKCIIEPUMEHTHI,
MIPOBOAUTD
HaOIIONEHNU, IeIaTh
BBIBOJIBI 110
pe3yJbTaTamMm




I'eneTnueckas cBs3b
MeXJy KilaccaMmu
HEOPraHUYECKUX
COCIMHECHUM.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
O6pa3sibl
HEOPTaHUYECKUX
BEILECTB Pa3IMYHBIX
KJIACCOB.

OnbITHI,
WUTIOCTPUPYIOIIHE
XUMUYECKHUE CBOMCTBA
KJIACCOB
HEOPTraHUYECKUX
BEIIECTB.
JlabopamopHuvie
OnvlMol
Onpenenenue
pacTBOPOB KUCJIOT U
I1EJI0YEN C ITOMOIIBIO
WHIUKaTOPOB.
N3yuenne
B3aHUMOJICUCTBU
KHUCJIOT C METaJlJIaMH,
peakuuii
HEUTpaIU3aLHH.
Bsanmoneiicteue
pacTBopa cepHOI
KHUCJIOTBI C OKCUJIOM
menu (II).
[Tonyuenue
HEPaCTBOPHMBIX

JKCIEPUMEHTA IIpU
IIPOBEJICHUU
1a00PaTOPHBIX OMBITOB
U TIPAKTHYECKUX PadoT.
CrnenoBaTh npaBuiIam
6e3onacHoil paboTHI B
naboparopuu mpu
HCII0JIb30BaHUU
XUMHYECKOH MOCYAbI U
000pyI0BaHUS.
BeicTpauBats
pa3BepHYThIE
MIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
uHOpPMAIIHIO U3
y4eOHUKA U
CIPaBOYHBIX
MaTepUajoB, FPaMOTHO
HCIIOJIb30BATh
U3Y4YEHHBIN
MOHSATUHHBIN armapar
Kypca XUMHUHU




OCHOBaHHI.
BrITecHeHHE OHOTO
MeTaJljia JPYTruM U3
pacTBopa coJju.
Ilpaxmuueckas
paboma

Ne 6. Pemenue
AKCTIIEPUMEHTAIBHBIX
3aJ1a4 110 TEME
«Baxkneinine Kiaccol
HEOPTaHUYECKUX
COCTUHEHUNY.
Buviuucnenus:

110 YPaBHEHUSIM
XUMHYECKON PEAKIUU:
KOJIMYECTBA BEIICCTRA,
00BEMA, MacCHI 110
U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
o0BeMy, Macce
peareHTOB WJIH
IPOJIYKTOB PEaKluu

Hroro no paszneny

30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckunx 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.
Xumuueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIHU

3.1

[Tepuonnueckuii
3aKOH U
[Tepuonnueckas
cucremMa
XUMHUYECKUX
anemenToB /l. .
Menneneesa.
CtpoeHne aToma

[TepBbie MOMBITKH
KJIacCU(pUKAITII
XAMHYECKHUX
sneMeHToB. [ToHATHE O
IrpyImmax CXOIHBIX
3JIEMEHTOB (IIEeTIOYHbIE
1 IICJIOYHO3CMCIIbHBIC
METAJIJIbI, TaJIOT€HEI,

PackpbiBaTh cMbICH
MEPUOTUIECKOTO
3aKOHa.

OnuceIBaTh CTPOCHHE
TaOIALBI
«ITepnoanueckas
CHCTEMAa XMMHUYECCKHX
anemenToB JI.1.

https://mob-
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WHEPTHBIC T'a3bl).
DNEeMEHTHI, KOTOPbIE
o0OpasyroTt
amM(pOTEepHBIC OKCUIBI 1
TUAPOKCHUIBI.
[Tepuonnueckuii
3aKkoH. lleproanueckas
CUCTEMa XUMHUYECKUX
anemenToB J[.1.
Menneneena.
Kopotkonepuoanas n
JUIMHHOTIEPUOJHAS
(hopmbI
Ilepuonuueckou
CHUCTEMBbI XUMHUYECKHUX
anemeHToB ..
Menneneesa. I1eprobl
Y TPYNIIBIL.
DU3NYECKUI CMBICH
MOPSIIKOBOTO HOMEpA,
HOMEPOB Mepuoaa u
TPYIIIbI JIEMEHTA.
CrpoeHue aTOMOB.
CocraB aTOMHBIX fJIEp.
H30TOmBI. DAEKTPOHBI.
Crpoenue
AJIEKTPOHHBIX
000JI0YEeK aTOMOB
nepBbIx 20
XUMHUYECKUX
3JIEMEHTOB
[Tepuonnueckon
cuctemsr J[.1.
Meneneesa.

Meunngeneesay.
MoaenupoBatb
CTPOEHHUE aToMa,
SHEPTreTUYECKHUX
YPOBHEU U MOYPOBHEM
MIPU TTOMOLIU
PUCYHKOB,
AIEKTPOHHBIX
KOH(HUTyparuii 1
3JIEKTPOHHO-
rpaduyueckux Gopmyi.
[TosicHATh pu3HUecKuit
CMBICII TIOPSIIKOBOTO
HOMEpa, HOMEPOB
MepUO/Ia U TPYIIIBI
3JIeMEHTA.
XapakTepru3oBaTh
XUMUYECKUE JIEMEHTHI
MEPBBIX TPEX
MIEPUOJI0B, KAJIH,
KabIIM U UX
COEIMHEHUS 11O
MOJIOKEHUIO B
[Tepuoanueckoit
cucreme J[.1.
Menneneesa.
OOBsCHATH 00IINE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
XUMHUYECKUX
3JIEMEHTOB (U3MEHEHHUE
paanycoB aTOMOB,
AIEKTPOOTPULIATENBHOC
TH, BAJIGHTHOCTH) M UX




XapakTepucTuKa
XUMHUYECKOTO
3JIEMEHTA 110 €ro
MOJIOKEHHUIO B
[Tepuonuueckoi
cucreme J[.1.
Meunneneena.
3aKOHOMEPHOCTH
W3MEHEHUS paanyca
aTOMOB XMMHUYECKHUX
3JIEMEHTOB,
METaNIMYECKUX U
HEMETaJUIMYECKUX
CBOMCTB 110 Tpynmnam u
nepuojiaM. 3HaU4CHUE
ITepunonnueckoro
3aKOHA U
[Tepuonnueckon
CHUCTEMBI XUMHUYECKHUX
3JIEMEHTOB JJIsi
pPa3BUTHUS HAYKU U
npaktuku. JI.H.
MeHieneeB — y4eHslit
U TPAKJAHUH.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
Bzaumopeicreue
THAPOKCH/IA IINHKA C
pacTBOpamMu KUCIOT U
HIEJIOYEH.
MopaenupoBanue
CTPOEHHUSI MOJIEKYJ IPH
TTOMOIIIM PUCYHKOB,

COEIMHEHUN B
npezeiax Majiblx
MEePUOJIOB U IJIaBHBIX
MOATPYMI C YYETOM
CTPOCHUS UX aTOMOB;
Y4yacTBOBaTh B
COBMECTHOM paboTe B
rape Wiu rpyrre.
BeicTpauBats
pa3BepHYThIE
MMMUCbMEHHBIC U YCTHBIC
OTBETHI C OIIOPOM HA
nHOpPMAIIHIO U3
y4eOHUKA U APYTUX
HCTOYHUKOB, B TOM
yucie MHtepHera




MOJCTIeH,
ANEKTPOHHBIX H
CTPYKTYPHBIX (hopMyII.
Tabnuia
«ITepuoamyeckas
cHUCTEMa XMMUYECKUX
anemenTtoB J.H.
MenpaeneeBay.
JlabopamopHvle
onbimovl
O3HaKOMIJICHHE C
oOpasrnamMu MeTajioB U
HEMETAJIJIOB

3.2

XnmMuueckas
CBS3b.
OKUCIUTEIILHO-
BOCCTAaHOBUTEIBH
bI€ peaKInu

XuMHuyeckas CBA3b.
KoBanenTHas
(monsapHas u
HEMOJIIpHAasi) CBSI3b.
DNEeKTPOOTPULIATEITEHO
CTh XUMHYECKHX
aneMenToB. MonHas
cBs13b. CTeneHb
OKHCJICHMUS.
OKHCIUTEIBHO-
BOCCTAHOBHTEILHBIE
peakuuu. IIponecchl
OKHCJICHHUSA U
BOCCTaHOBJICHHS.
Oxucnurens u
BOCCTaHOBUTCIIH.
XUMHYeCKUH
SKCIEPUMEHT:
H3ydeHue oopasion
BEIIECTB METAJJIOB U
HEMETAJIOB,

PackpbiBaTh cMbICH
M3y4aeMbIX MOHSITUH.
Onpenenars BUA
XUMHYECKOH CBSI3U B
COCIMHECHUH.
Mopenuposats
CTPOEHUE MOJIEKYJI PHU
MIOMOIIIA PUCYHKOB,
MOJIEJIEH, DIEKTPOHHBIX
U CTPYKTYPHBIX
dhopmyi.
Ucnonb3oBath
XUMHUYECKYIO
CUMBOJIMKY AJIs
cocTaBJIeHHs popMyJT
BEILIECTB,
AJIEKTPOHHOTO OajaHca
peaKuui.

Onpenensith CTENEHb
OKHUCJICHUSI aTOMOB
XUMHUYECKHUX

https://mob-
edu.ru/




B3aUMOJICHCTBUE
TUAPOKCH/IA LIMHKA C
pacTBOpamMu KUCIIOT
LIEJI0YEH, NPOBEACHUE
OIIBITOB,
WJUTIOCTPUPYIOIINX
IPUMEPHI
OKHCJIUTEIHHO-
BOCCTAaHOBUTEIIHLHBIX
peakuuii (ropeHue,
peaKIu pa3IoKEHUs,
COCTMHCHHUS ).
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
OnbITHI,
WUTIOCTPUPYIOIINE
IPUMEPHI
OKHUCJIUTEIHHO-
BOCCTaHOBHUTEIIbHBIX
peakuuii (ropenue,
peaklny pasiioKeHus,
COETMHEHUS)

AJIEMEHTOB 110
bopmynam u
COCTaBJIATH (POPMYJIBI
OMHAPHBIX COCIMHCHHIA
IO CTENEHU OKUCICHUS
aTOMOB XMMHUYECKHUX
AJIEMEHTOB.
Ornpenensrtpb
OKHUCJIUTENb U
BOCCTaHOBUTEb.
PaccraBisars

K03 (b puIMeHTs B
CXeMax MPOCThIX
OKHUCIIUTEIBHO-
BOCCTAaHOBUTEIBHBIX
peaKuuii METOIOM
AJIEKTPOHHOTO OajnaHca.
Habmonate
XUMHYECKHE OTBITHI IO
IJIaHy, aHAJTU3UPOBATh
Y JIeNaTh BBIBOJIBI.
Ucnons3zoBate UKT
JUISL CO3JIaHUS MOJICIICH,
MOATOTOBKU
MpEe3EHTaINH,
JTIOKJIAJI0B 1O TEME.
BricTpauBath
pa3BepHYyThIE
MMCbMEHHBIC U YCTHBIC
OTBETHI C OIIOPOH Ha
nHpopmaruio u3
y4eOHMKa U APYTHX
HUCTOYHUKOB, B TOM
yucie MurepHera




Uroro no pazgeny

15
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9 KVIACC

N | H KosmuecTBo 4acoB [Iporpammuoe XapakTepucTuka DJIeKTPOHHbIE
0 anMeHOBaHHe
n/ pa3iejioB M TeM Bcer | Konrtpoasubl | IIpakTHyeck CONCPIAIIE ASATCILHOCTH (wnbposie)
u OpOrpaMMbE o ¢ paGoTLI e paGoTLI o0yJaronuxcs o0pa3oBaTe/ibH
ble pecypchl
Pa3jen 1. BemecTBo 1 XuMu4eckne peakiumn
[Tepnonnueckuit XapakTeprus3oBaTh
3aKOH. XUMUYECKUE 3JIEMEHTBI
[Tepuonnueckas MEPBBIX TPEX
cucremMa MEPUOJIOB, KAJIUS U
XUMHUYECKUX KaJIBIIHS TI0 UX
anemMeHToB J[.1. MIOJIO’KEHUIO B
Menpeneena. [Tepuoanueckoit
Crpoenue atomoB. | cucteme /. 1.
3akoHOMepHOCTH B | MeHeneena.
U3MEHEHUU Knaccudunuposats u
CBOWCTB Ha3bIBaTh
[ToBTOpEenue n XUMHUYECKHUX HEOPraHUYeCKHe
yriryoJieHHue AJIEMEHTOB TIEPBBIX | BEIIECTBA U3yUYECHHBIX https://mob-
11 3HAHUHA OCHOBHBIX 5 1 TpEX NEPUOMOB, KJIACCOB. o du.r;J /

paznemnoB Kypca 8
KJacca

KaJIus, Kb U
UX COCJIUHEHUI B
COOTBETCTBHUH C
MOJIOKEHUEM
9JIEMEHTOB B
[Tepuonnueckou
CHCTEME U
CTPOCHHUEM HX
aTOMOB.

Crpoenue
BEILIECTBA: BUIBI
XHUMHYCSCKOM CBSI3H.

Tumsl

OnuceiBaTh 00IIHE
XHMHYECKHE CBOMCTBA
BEIIIECTB PA3INYHBIX
KJIacCOB,
MOATBEPKIAThH
CBOMCTBA IpUMEPAMH
MOJIEKYJISIPHBIX
YpaBHEHUU
XUMUYECKUX PEAKIUH.
Onpenensatb BUJ
XUMHUYECKOM CBSI3U U
THUI KPUCTAITAYECKOMN
pEIIETKH BEIEeCTBA.




KPUCTAJUIMYECKUX
PELIETOK,
3aBUCUMOCTD
CBOICTB BellleCTBa
OT THIA
KPUCTAIUIMYECKOMN
peLIeTKU U BUAa
XHUMHYCCKOM CBS3H.
Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIICCTB.
XUMUYECKHUE
CBOIICTBA BEIICCTB,
OTHOCSIIUXCS K
pa3IuYHbIM
KJ1accam
HEOPTraHUYECKUX
COCIUHCHH,
reHeTUYecKas CBsI3b
HEOPTraHUYECKUX
BEIIIECTB.
Xumuueckuit
IKCnepumenm:
Jlemoncmpayuu:
03HAKOMJICHHE
CMOJIEISIMH
KPUCTAJTUYECKUX
penieTox
HEOPraHUYeCKUX
BEIIECTB —
METaJJIOB U
HEMETAJIOB
(rpaduta u

IIpornosuposath
CBOMCTBA BEIIECTB B
3aBHCHUMOCTH OT UX
CTPOEHHMSI.
BricTpanBath
pa3BepHYTbIE
IIMCbMEHHBIE U YCTHBIC
OTBETHI C OIIOPOH Ha
uH(pOpMaLIHIO U3
yueOHUKA U
CIPaBOYHBIX
MaTEepUajoB, IPAMOTHO
HCII0JIb30BATh
M3Yy4YEHHBIN
MOHATUMHBIN anmnapar
Kypca XUMHUHU




ajiMa3a), CII0KHBIX
BEILIECTB (XJ0puaa
HATpPHS)

1.2

OcHoBHbBIE
3aKOHOMEPHOCTH
XUMHUYECKHUX
peakuuii

Knaccudukamms
XUMHUYECKHIX
peakuuii mo
pa3ITUYIHBIM
npu3HaKam (1o
YHCITy U COCTaBY
y4acTBYIOIINX B
peaKIny BEIIeCTB,
10 TEIIOBOMY

s dexTy, o
U3MEHEHUIO
CTENEeHEN
OKUCJICHUS
XUMHUYECKHIX
3JIEMEHTOB, 10
00paTUMOCTH, 110
Y9acTHIO
KaTajan3aTopa).
DK30- U
SHAOTEPMHUUYECKUE
peaxIu,
TEPMOXHUMHYECKHE
YpaBHCHHS.
[TonsTue o
CKOPOCTH
XUMHYECKON
peakuuu. [Tonsitue
00 00paTUMbIX U
HEOOpaTUMBIX
XUMHYECKHIX
peakuusix. [lonstue

PackpsiBaTh cMbICH
M3y4aeMbIX MOHATUN U
MIPUMEHSATH 3TU
MOHSATHUS MIPU OTIMCAHUU
CBOMCTB BEILECTB U UX
IIPEBPALLCHU.
Knaccudunuposats
XUMUYECKUE PEaKIIUU
10 Pa3JIMYHbIM
MpU3HAKaM.
YcranaBnuBaTh
3aBUCUMOCTbH CKOPOCTH
XUMUYECKON peaKuu
OT Pa3JIUYHBIX
(hakTOpOoB.
[Iporuo3upoBath
BO3MOKHOCTH
MPOTEKAHUS
XUMHUYECKUX
IIPEBPALLCHUI B
Pa3IMYHBIX YCIOBUSX.
Onpenensarsb
OKHCIIUTENb U
BOCCTAHOBUTETH B
OBP.

CocraBnsTh
AIIEKTPOHHBIN OaTaHC
peaKkiuu.
[IponsBoauTh
BBIYUCIICHHS 110
XUMUYECKUM

https://mob-
edu.ru/




0 TOMOT'€HHBIX U
reTePOreHHBIX
peakuusix. [lonstue
0 KaTajusze.
Ilonstue o
XHMUYECKOM
paBHOBECHH.
DakTopsl,
BIIMSIIOIIYE Ha
CKOpPOCTh
XUMHYECKOHN
peakuu u
IIOJIOJKCHHE
XHMHYECKOT'0
paBHOBECHS.
OKxucCINTEIHLHO-
BOCCTAHOBUTEILHBI
e

peakiuu,
3JIEKTPOHHBIN
OanaHc
OKHUCJIUTEIbHO-
BOCCTAaHOBUTEIBHO
U peaKLHH.
CocraBneHne
ypaBHEHUU
OKHCIIUTEILHO-
BOCCTaHOBUTCILHBI
X peakiuii ¢
HCIIOJIb30BaHUEM
MeToaa
3J€KTPOHHOTO
OajaHca.
Xumuueckuii

YPaBHEHUSIM.
YyacTBOBaTh B
COBMECTHOM paboTe B
nape Wiu rpyIime.
BricTpanBath
pa3BepHYTbIE
MIACbMEHHbBIE

U YCTHBIE OTBETHI C
ONOpoOM Ha
uHpopmaruio u3
y4eOHUKA U
CIIPaBOYHBIX
MaTepuasoB, FPaMOTHO
HCII0JIb30BaTh
W3Y4YEHHBIN
MOHATUMHBIN anmnapar
Kypca XUMHUHU




IKCnepumenm:
Jlemoncmpayuu:
HUccnenosanue
3aBUCHUMOCTH
CKOPOCTH
XHUMHYICCKOMN
peaKIuu OT
BO3JICUCTBUS
Ppa3IUYHBIX
(hakTOpOB.

OnbITHI,
WLUTIOCTPUPYIOIIHE
pUMEPHI
OKHCIIMTEIIBHO-
BOCCTaHOBHUTEIIbLHBI
X peakuui
(ropenue, peakiuu
pa3noKeHus,
COETUHEHMUS).
Buviuucnenus:
KOJIMYECTBa
BellleCTBa, 00beMa
¥ MacChl peareHTOB
WJTY TIPOJYKTOB 110

YpaBHEHUSIM
XUMHYECKHX
peakuuii
Teopus PackpsIBaTh cMbICH
DNEKTPOIUTHUECK INEKTPOIIUTUYECKO | M3Y4YaeMbIX ITOHATH, a
asi IUCCOIMAIINSL. 1 ArcconUaIiig. TAIKIKE CMBICI T€OPHH https://mob-
1.3 Xumuueckue DNEKTPOIUTHI U JIEKTPOJIUTAYECKON edu.ru/
peakuuu B HEJIEKTPOJINTHL. OUCCOLAIUH.
pacTBopax Karuonsl, aHnoHbl. | OOBICHATH TPUUHUHBI
Mexannusm NIEKTPONPOBOIHOCTH




JIHCCOIAIIHN
BEIIECTB C
pa3IMYHBIMU
BUJIaMH
XHUMHYECKOM CBS3H.
CreneHb
JIMCCOIAIHH.
CuibHBIC U c1a0bIe
3JIEKTPOJIUTHI.
Peaknum nonnoro
oOMeHa. YcIIoBusA
MPOTEKAHUS
peaKkurii HOHHOTO
oOMeHa, ITOJIHbIE U
COKpaIlCHHbIC
VWOHHBIE YpaBHEHUS
peakiuii. CBoicTBa
KHCIIOT, OCHOBaHMI
H COJICH B CBETE
IpeICTaBICHH 00
AIEKTPOIUTUYECKO
U qUCCOIUALIUH.
KauecTBennnie
pEeaKIu Ha UOHBI.
ITonsarue o
TUAPOIU3E COJIEH.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
Hccnenosanue
3JIEKTPONPOBOTHOC
TH PacTBOPOB
BEIIECTB, Mpolecca
JHACCOIAIIN

BOJIHBIX PAaCTBOPOB
BEILIECTB, pa3inyaTh
cinaOble M CHIIbHBIC
anekTposuThl. CocTaBis
Th YpaBHEHUS
JTCCOLMAITIN

KHUCJIIOT, IIeJIOueH 1
COJIeH, TTOJIHBIC 1
COKpaIlleHHbIC HOHHBIC
ypaBHEHUS
XUMHYECKUX PEaKIui
HOHHOI0 0OMeHa,
KpaTKUE MOHHBIE
YpaBHEHUS MIPOCTHIX
peakuuii ruapoan3a
coJIei.
XapakTepru3oBaTh
00IIHMe XUMUYCCKHE
CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB Ha
OCHOBE TEOPUHU
ANEKTPOJIUTUYECKON
JTACCOITHAITUH;
MOATBEPKIATH
CBOMCTBA IpUMEPAMH
MOJIEKYJIIPHBIX U
MOHHBIX YPAaBHEHUI
XUMUYECKUX PEAKIUH.
PemraTs
AKCIIEPUMEHTAJIbHbBIE
3aJla4y 1O TEME.
[InanupoBats 1
OCYILIECTBJISITh HA
MPAKTUKE XUMHYECKUE




KHUCJIOT, IIeJIoUeH n
coJieit (BO3MOYKHO
UCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).
OMBITHI,
WJUTIOCTPUPYIOLITUE
IpU3HAKU
POTEKAHUS
peaKurii HOHHOTO
obmeHa
(oO6pazoBanue
0CaJKa, BbIJICTICHHE
rasa, oOpazoBaHue
BOJIBI).
Pacno3znaBanue
HEOPTaHUYECKUX
BEIIECTB C
MIOMOIIIBIO
KaueCTBEHHBIX
peaxIuii Ha HOHBI.
Jlabopamopmwiii
onvim:

N3yuenne
MIPU3HAKOB
MPOTEKAHUS
peaKkiuyu HOHHOTO
oOmeHa B
pacTBopax
ANEKTPOJIUTOB (C
o0Opa3oBaHHEM
ocaJka,
BBIJICTICHUEM Ta3a,
o0paszoBaHHEM
BOJIbI).

AKCIIEPUMEHTHI,
IPOBOJIUTH
HaOI0IeHus, 1e1aTh
BBIBOJIBI 110
pe3ysibTaTaMm
HKCIEPUMEHTA TIPU
MIPOBEJICHUU
71a00PaTOPHBIX OTIBITOB
Y TIPAKTHYECKUX PadoT.
CrnenoBath paBuiiaM
0e3omacHoil paboTHI B
naboparopuu mpu
WCTIOJIb30BAHUHT
XUMHYECKOH MOCYIbI U
000pyI0BaHUSI.
[IpoBoauTH
BBIYUCIICHUS 110
XUMUYECKUM
YpaBHEHHSIM.
YyacTBOBaTh B
COBMECTHOMH pabote
B IIape WJIU TpyIIe.
BricTpauBath
pa3BepHYTHIC
MMUCHMEHHBIC U YCTHBIC
OTBETHI C OIIOPOH Ha
nH(pOpMaLIHIO U3
yueOHUKa U IPyTUX
HNCTOYHHUKOB
uHpOpMallH, B TOM
yucne MHtepHera




Ilpaxmuueckas

paboma:
Ne 1. Pemenune
9KCIIEPUMEHTAJIbHBI
X 3aJ1a4 110 TeME.
Buiuucnenus:
110 YPaBHEHUSAM
XUMHUYECKHX
peakuuin
Wroro no pazgeny 17
Pa3nes 2. Hemerasuibl M MX cOeIMHEHUS
Oobmas OOBsicHATH 00IIHE
XapaKTepUCTHUKA 3aKOHOMEPHOCTH B
rajoreHoB. U3MEHEHUHN CBOMCTB
OcobenHoctu HEMETAJIJIOB U UX
CTPOCHUS aTOMOB, COEJIMHEHHI B
XapaKTepHbIE npenenax MajbIxX
CTETeHU MIEPUOIOB U TJIABHBIX
OKHCJICHHS. MOArpyII
Obmas CrtpoeHnue u [Tepuoanueckoit
XapaKTepUCTHKA ¢buznyeckue CUCTEMBI XUMUYECKUX
21 XUMHUYECKUX 4 1 CBOMCTBA MPOCTBIX | DIIEMEHTOB C YYETOM https://mob-
anemeHToB VIIA- BELIECTB — CTPOEHMSI UX aTOMOB. edu.ru/
IPYIIIBL. rajoreHoB. XapakTeprus3oBaTh
I"anmorensl XuMunyeckue ¢buznueckue u

CBOMCTBa Ha
puMepe XJopa
(B3auMozelicTBrE C
METaJlJIaMH,
HEeMETaJIaMu,
IeI04yamu).
XJ10poBOAOPO.
ConstHast KUCIIOTA,

XUMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB
TaJIOTEHOB (HA MpUMeEpe
XJIOpa) M CIIOKHBIX
BEIIECTB
(xopoBoaopoa,
XJIOpUa HATPUS ),
CIoCOOBI MX




XUMUYECKHE
CBOMCTBA,
MOJIy4YEHHUE,
MIPUMEHEHUE.
[elicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha
OpraHu3M
YEJIOBEKa.
Baxwueiimmume
XJIOPUABI U UX
HaXOXJICHUE B

pUpoJIe. HaOr0AeHus, J1eN1aTh
Xumuueckuii BBIBOJIBI 11O
IKcnepumenm: pe3yabTaTam
Lemoncmpayuu: AKCIIEPUMEHTA IIPU
OnbITHI, IIPOBEJICHUU
OTpakarolue 71a00PaTOPHBIX OMBITOB
¢buznyeckue u U MPAaKTHYECKUX padoT.
XUMHUYECKHE CrnenoBaTh paBuIaMm
CBOIICTBa 6e3omacHoil paboThI B
raJIOT€HOB U UX naboparopuu npu
COEIMHEHUN UCTOJIb30BAHUU
(BO3MOKHO XUMHUYECKOH MOCYIbl U
HCIIOJIb30BaHNE 000pyI0BaHUSI.
BUJIeOMaTepHranioB). | BeicTpanBath
O3zHakoMJIEHHE C pa3BepHYThIE
oOpa3zuamu MMUCHMEHHBIC U YCTHBIC
XJIOPUJIOB OTBETHI C OIIOPOM Ha
(ranoreHus10B). nH(pOpMaLIHIO U3
JlabopamopHhuwiii y4eOHHUKa U

onvim: CIPaBOYHBIX
N3yueHue CBOMCTB | MaTrepuaioB, IPAMOTHO
COJISTHOM KUCIIOTBI. | MCHOJIB30BATh
IIpoBencHue U3Y4YEHHBIN

MOJTy4EHUSs,
MIPUMEHEHUE U
3HaYEHHUE B MPUPOJIE U
JKA3HU YeNIOBEKa.
Onpenenstb XJI0pHUI-
HOHBI B pacTBOpE.
[InanupoBath u
OCYIIECTBIATH Ha
MPAKTUKE XUMHYECKUE
AKCIIEPUMEHTHI,
MIPOBOJIUTH




KAueCTBEHHBIX
peakuuii Ha
XJIOPUA-UOHBI.
Ilpakmuueckasn
paboma

Ne 2: ITonmyuenue
COJIIHOW KHUCJIOTHI,
U3y4YeHUe ee
CBOJCTB.
Boruucnenus:

10 YpaBHEHUSIM
XUMHUYECKUX
peakuuii, eciu
OJIUH U3 PEareHTOB
JIaH B N30BITKE

MOHSTUHHBIN arnmapar
Kypca XUMHHU

2.2

O6mmas
XapaKTepUCTHKA
XUMHYECKUX
sneMeHTOoB VIA-
rpymsl. Cepa u eé
COCIMHEHHS

OOmas
XapaKTePUCTHKA
ajeMeHTOB VIA-
TPYIIIBL
OcobenHocTu
CTPOCHHS aTOMOB,
XapaKkTepHbIC
CTEIIEHU
OKMCJIEHUS.
CrpoeHue u
¢busnueckue
CBOICTBA MPOCTHIX
BEIIECTB —

KHUCJI0pOaa U CCPLI.

AnnoTponHbIe
Moau(UKaIIU

KHCJIOPOJA U CEPBI.

XuMHUYecKue
CBOICTBA CEPHI.

OOBsACHATH 001IHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
snemeHTOB VIA-
TPYTIBI U KX
COEIMHEHUH C yYETOM
CTPOEHHUS UX aTOMOB.
XapakTepus3oBaTh
¢buznueckue u
XUMHUYECKHUE CBOMCTBA
MIPOCTOTO BEIIECTBA
CEphl U €€ COCTMHEHNI
(cepoBomopona,
OKCHUJIOB CEpbI, CEpHOMI
KHCIIOTHI, CyJIb(aToB),
CIOCOOBI MX
MOJTy4EHUSs,
MIPUMEHEHUE U
3HaYEHHUE B PUPOJE U

https://mob-
edu.ru/




CepoBonopon,
CTpOCHUE,
(dbuzmveckue u
XUMUYECKUE
CBOJICTBA.

Oxcuppl cepbl Kak
peICTaBUTENN
KHCJIOTHBIX
OKCH/IOB.

CepHas Kucnora,
¢busnyeckue u
XUMHYECKHE
cBoiicTBa (00mue
KaK
MPEICTaBUTEINS
KJIacca KUCIOT U
cnenuduaeckue).
XUMHUYECKue
peaKInu, JIexKarmue
B OCHOBE
MIPOMBIIIIICHHOTO
crioco0a
MIOJTyYEHUS CEPHOU
KHUCJIOTHI.
[Ipumenenne. Conu
CEpPHOM KHUCIIOTHI,
KadyeCTBEHHas
peakius Ha
cynbdaT-uoH.
Haxoxnenue cepol
U €€ COeIUHEHNN B
MpUpo/IE.
XHUMHYECKOE
3arpsi3HEHUE

KU3HU YEJIOBEKa.
Onpenenarb HaTMYUE
CyJb(aT-HOHOB B
pactBope. OOBSACHATD
CYLIHOCTh
HKOJIOTHUECKUX
npo0JieM, CBA3aHHBIX C
nepepaboTKon
COCIMHEHMH CEPBI.
[Lmanuposate u
OCYIIECTBIISITh HA
MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI,
MIPOBOANTD
HaOII0IeHUS, AeIaTh
BBIBOJIBI 110
pe3yabTatam
HKCIEPUMEHTA.
CrnenoBaTh paBuIaMm
6e3omacHoil paboThI B
naboparopuu npu
UCIOJIb30BaHUU
XUMHYECKOH MOCYAbI U
000pyI0BaHUSI.
[IpouzBoauTe
BBIYHCIICHUS 110
XUMHYCCKHM
ypaBHEHUSIM.
Hcnons3oBate npu
BBHITIOJTHEHUH YYEOHBIX
3aJaHUH TEKCTEI
y4eOHHKa, CIIPaBOYHBIE
MaTepuaibl
(ITepnonnueckyro




OKpYKaroleun
cpelbl
COETMHEHUSIMU
cepbl (KUCTOTHBIE
JOKIH,
3arpsi3sHEHUE
BO3/yXa U
BOJIOEMOB),
CIOCOOBI €0
IPEIOTBPALICHHUS.
Xumuueckuii
IKCHepumenm:
Jlemoncmpayuu:
O3HakomIIeHHUE C
oOpa3uamu cepsl U
€€ COeIMHEHUSIMU
(BO3MOKHO
UCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).
Habmonenue
rpoiiecca
00yTIMBaHUs
caxapa moj
JEUCTBUEM
KOHIICHTPUPOBAHHO
1 CepHOM KUCIOTHI.
Jlabopamopuvie
onvimul.
N3yuenne
XUMHYECKHX
CBOMCTB
pazbaBiIeHHON
CEpPHOM KHUCIOTHI.
IIpoBencHue

CUCTEMY XUMHUUYECKHUX
anemeHToB J[. U.
Mewnpeneesa, Ta0nuIly
PacTBOPUMOCTH
KHUCJIOT, OCHOBAHHI U
coJiel B BOJIE,
AIEKTPOXUMHUUYECKHUI
psI HAPsKEHUN
METaJUIOB).
Hcnons3oBats npu
BBITIOJIHCHUH YYEOHBIX
3a/laHHil U B pouecce
HCCIIENIOBATEIIbCKOM
NEeSATEIbHOCTH HAYYHO-
MOMYJIAPHYIO
IuTEpaTypy
XUMHUYECKOTO
coJiepKaHusl,
CIIPaBOYHBIC
MaTrepHuabl, peCypchl
HNutepnera




Ka4yeCTBEHHOM

2.3

Oomas
XapaKTepUCTHKA
XUMHUYECKUX
aneMeHToB VA-
rpynnsl. A30T,
dbochop n ux
COEIMHEHUS

peakuuu Ha
cynbdaT-HoH U

HaOJI0IcHUE

MpU3HaKa ee

MIPOTEKAHMUSI

OO0mias OOBACHATD 00IIIHE
XapaKTEPUCTHKA 3aKOHOMEPHOCTH B
9JIEeMEHTOB VA- W3MEHEHHU CBOWMCTB
TPYIIIBL 3JIEMEHTOB V A-TpyIIIIbI
OcobenHoctu M UX COCAUHEHUH C
CTPOCHHS aTOMOB, | Y4€TOM CTPOCHUS UX
XapaKkTepHbIC aATOMOB.

CTEIEHHU XapakTepu3oBaTh
OKHCIICHUS. ¢duznueckue u

A3oT, XUMHYECKHE CBOMCTBA

pacrpocTpaHeHHe B
pHUpo/Ie,
¢buznyeckue u
XUMHYECKHE
CBONCTBA.
Kpyrosoport azora
B IIPUPOJIE.
AmMMmHak, ero
¢busnyeckue u
XUMHYECKHE
CBOICTBA,
MOJTyYeHHE U
npumenenue. Conn
aMMOHWUSI, UX
¢busnyeckue u
XMMHYECKHUE
CBOICTBA,
IIpUMEHEHHE.

MPOCTBIX BEIICCTB
azoTa u (hocdopa 1 ux
COCIMHEHUH (aMMHaKa,
coJIell aMMOHUS,
a30THOM KHCIIOTEHI,
HUTPATOB, OKCH/IA
docdopa (V) u
(hochopHOI KUCIIOTHI,
docdaroB), criocoOs
UX TIOJTyYeHHUS,
NpUMEHEHHE
3HAYCHHE B MPUPOIC U
JKM3HU YEJIOBEKa.
Onpenensitb HOHBI
aMMoHUs U pocdart-
MOHEBI B pPacTBOpE.
OOBACHATH CYLTHOCTD
IKOJIOTHIECKUX

https://mob-
edu.ru/




KauecTBennas
peakius Ha UOHbI
aMMOHHSI.
A30THas KHCIIOTa,
ee MoJxy4yeHue,
¢busnyeckue u
XUMHYECKHE
cBoiicTBa (00mue
KaK TIPeICTaBUTEIIS
KJ1acca KUCIIOT U
CHepUICCKHE).
Hcnonb3oBanue
HUTPATOB U COJIEN
aMMOHUS B
KauecTBe
MUHEPATBHBIX
yAOOpeHUiA.
XUMHUYECKOE
3arpsi3sHEHUE
OKpYKaroleun
Cpelbl
COEIMHEHUSIMU
a3zoTa (KUCIIOTHBIE
JOXK]IH,
3arpsi3HEHUE
BO3/1yXa, OYBBI U
BOJIOEMOB).
docdop,
AJUIOTPOITHBIE
Moau(UKAITIU
hocdopa,
¢busnyeckue u
XUMHYECKHE
cBomctBa. OKCHUI

mpo0JieM, CBA3aHHBIX C
HaXOXKJCHUEM
COEIMHEHUIT a30Ta U
docdopa B
OKpY>Karollen cpene.
[ImanupoBats u
OCYIIECTBIATH Ha
MPAKTUKE XUMUYECKUE
IKCIIEPUMECHTHI,
MIPOBOANTD
HaOJII0JICHUS, IeNIaTh
BBIBO/JIBI 110
pe3yJsibTaTamMm
AKCIIEPUMEHTA MIPH
MIPOBEICHUHT
71a060PaTOPHBIX OTMBITOB
U IIPaKTUYECKON
pabotsl. CnenoBath
npaBmiiaM 6e30macHoi
paboTsI B 1abopaTopun
TIPY UCTIOJIb30BaHUH
XUMHYECKOH MOCYAbI U
00opyTI0BaHUS.
[IpousBoauTh
BBIYHCIICHUS 110
XUMHYECKUM
YPaBHCHHSIM.
Hcnons3oBate mpu
BBITIOJTHCHUH YYCOHBIX
3aJlaHUM TEKCTHI
y4eOHHKa, CTIPABOYHBIE
MaTepuabl
(mepuoIuvecKyIo
CUCTEMY XHUMHUYECKUX




tdbocdopa (V) u
dbochopHas
KHCIIOTA,
¢busnyeckue

U XUMUYECKHUe
CBOMCTBA,
HOJTy4eHHeE.
Hcnonb3oBanue
¢dbocdaros B
KayecTBe
MUHEPATBHBIX
ynoOpeHuit.
Xumuueckuii
IKCHepumenm:
Jlemoncmpayuu:
O3HakoMIJIEHHE C
dbuznyeckuMu
CBOICTBaMH a30Ta,
dbocdopa u ux
COEIMHEHU I
(BO3MOXKHO
UCTIONIb30BaHUE
BHJICOMATEPHAIIOB).
O3HakoMIJIEHHE C
obpasmamu
A30THBIX U
(dbocdopHbIX
ya00peHuit.
[Tonyuenwue,
cobupanue,
pacro3HaBaHHe U
HU3y4YEHUE CBOWCTB
aMMHaKxa.
Bzaumopeicreue

anementoB Jl. M.
MenneneeBa, TabIHUILy
pPacTBOPUMOCTHU
KHCJIOT, OCHOBAaHUM U
coJIeH B BOJIE,
AIEKTPOXUMHYECKUN
pAIl HaNpsHKEHUH
METaJLIOB)




KOHIICHTPUPOBAHHO
1 @30THOM KUCIIOTHI
C MeJIbI0
(BO3MOXKHO
UCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).
Jlabopamopnvie
onvimul:
[IpoBenenue
KauyeCTBEHHBIX
peaKkuuii Ha HOH
aMMOHHUS U
dbocdar-non, u
U3y4eHUe
IPU3HAKOB UX
MPOTEKAHUS.
Ilpakmuueckasn
paboma

Ne 3: [Tosryuenue
aMMUaKa, U3y4eHHe
€ro CBOMCTB.

Buiuucnenusa:

10 YpaBHEHUSIM

XUMHYECKHX

peakuuii

Obmas OOBsCHATH 001IHE
Oomas XapaKTepUCTHKA 3aKOHOMEPHOCTH B
XapaKTEePUCTHKA aneMeHToB [VA- W3MEHEHUU CBOWCTB
XUMHUYECKUX IPYIIIBL. aneMeHTOB [VA-

https://mob-
2.4 aneMeHToB |V A- OcoGenHoctu TPYIIIBI U UX edu.ru/

IPYIIIBL. YTIEPOX CTPOEHHUS AaTOMOB, | COCIMHEHUH C YYETOM
1 KPEMHHI U UX XapaKTEpHbIE CTPOEHHUSI UX aTOMOB.
COEIMHEHUS CTETIEHU XapakTepu3oBarh

OKHCJICHUS. (duznvecKue u




Yraepon,
AJIOTPOITHbBIE
MOAH(HUKAIIIH,
pacnpocTpaHeHue B
npupose,
¢busnyeckue u
XUMHYECKHE
CBOICTBA.
AncopOrnus.
Kpyrosopot
yriieposia B
npupo/ie.

Oxcuppl yraepoaa,
uX (PU3HYECKHE U
XUMHUYCCKHE
CBOMCTBA, JCHCTBUE
Ha )KUBBIC
OpTaHU3MBI,
TOJTyYeHue U
IpUMEHEHUE.
DKOJIOTHYECKUE
poOsIeMsl,
CBSI3aHHBIE C
OKCHJIOM YTJiepoja
(IV), runoresa
rI100aTBEHOTO
TTOTETIJICHUS
KJIMMaTa,
MTapHUKOBBIN

¢ dexr.

VYronbHas KuciaoTa
U €e COJIU, UX
dbuzmveckue u
XUMHYECKHE

XHUMHUYECKHE CBOICTBA
MIPOCTHIX BEIIECTB
yriaepoaa U KpeMHUs 1
HX COEAUHEHHI
(okcua0B yriepoja,
YrOJIbHOM KHUCIIOTHI,
KapOOHATOB, OKCUA
KPEMHMS1, KpEMHUEBOU
KHUCJIOTBI, CUJTUKATOB),
CHOCOOBI X
MOJTyYEHUS,
MPUMEHEHUE U
3HA4YE€HHE B MPUPOJIC U
KU3HU YETIOBEKa.
OOBACHATH MPUYNHHO-
CJIEJICTBEHHYIO CBSI3b:
CTpOEHME BEleCTBa —
CBONCTBA —
MPUMEHEHHE — Ha
npuMepax CoeAMHEHUN
yrlIepo/ia U KpeMHHUSI.
Onpenensats kapOoOHAT-
Y CUJIMKAT-UOHBI B
pacTBope.

OOBACHATH CYIIHOCTb
9KOJIOTUYECKUX
po0JieM, CBA3aHHBIX C
HaxO0XJICHUEM
YIJIEKUCIIOrO ra3a B
OKpY>Karollen cpene.
[TonTBepxaath
0COOEHHOCTH COCTaBa
OpPraHUYECKUX BEILECTB
pUMepaMHu IPOCTHIX




CBOICTBA,
MOJIy4eHue U
pUMEHEHHE.
KauectBennas
peakmus Ha
KapOOHAT-MOHBI.
Hcnonn3oBanue
KapOOHATOB B
OBITY, MEIUIIMHE,
IIPOMBIITUICHHOCTH
U CEJILCKOM
XO03sHCTBE.
[TepBonavaibHBIE
IIOHATHS 00
OpTraHUYECKUX
BEIIIECTBAX KakK O
COCIMHCHHUIX
yraepoaa (MeTaH,
JTaH,

STHJICH, alleTHIICH,
ATaHOJI, TJIMIICPUH,
YKCyCHasl KUCIIOTA).
[IpuponHbie
HCTOYHHKHU
YTJIEBOJIOPOIOB
(yroms, mpupoIHBIN
ra3, HeTh),
MIPOYKTHI UX
nepepadoTKu
(OeH3uH), UX poJIb B
OBITY U
MIPOMBIIIJICHHOCTH.
Ilonsatue o
OMOJIOTHYECKHU

COCIMHECHHH (METaH,
3TaH, 3TUJICH,
alleTUJIeH, 3TaHoII,
TJTUICPUH,

YKCyCHasl KUCIIOTa),
B3aMMOCBSI3b
HEOPraHUYECKUX
COEAMHEHHI yriaepoaa
Y OPraHUYECKUX
BemiecTB. ONUChIBaTh
pOJIb OENKOB, )KUPOB U
YIIIEBOJIOB B
(bYHKIMOHUPOBAHUHT
KUBBIX OPTaHU3MOB,
COCTaB MPHUPOTHBIX
HCTOYHHUKOB
YTIEBOJAOPOAOB, X
poJIb B OBITY U
MPOMBIIIJICHHOCTH.
[IpoBoauTH
BBIYUCIICHUS 110
YpaBHEHUSIM
XUMHYECKUX PEAKIIUH.
IInanupoBats 1
OCYIIECTBIISTH HA
MPAKTUKE XUMUYECKHE
IKCIICPUMEHTHI,
IPOBOJIUTH
HaOJIIOIeHYs, TeNIaTh
BBIBOJIBI 110
pe3ysbTaTamMm
HKCIIEPUMEHTA TIPU
MIPOBEJICHUU
71a00paTOPHBIX OIBITOB




BaKHBIX
BEIIECTBAX: KHUPAX,
OeKax, yriieBojax
— ¥ MIX POJIH B
JKU3HU YeI0BEKa.
MarepuanbsHoe
€IUHCTBO
OpPTaHHYECKUX H
HEOPTaHUYECKUX
COCTUHEHUN.
Kpemnui, ero
(dbuznveckue u
XUMHYECKHE
CBOMCTBA,
MOJTyYCHUE U
IpUMEHEHHE.
CoenuHeHus
KpEMHHUS B
npupoae. Oouue
peCTaBICHUs 00
OKCHJIC KPEMHHUS
(IV) u xpemHHEBOMH
KHCIIOTE.
CUuMKaTel, uX
HCIIOJIE30BaHKE B
OBITY, MEAUIINHE,
MTPOMBIIIJICHHOCTH.
Baxwueiiine
CTPOUTEITbHBIC
MaTepHabl:
KepaMHKa, CTEKJIO,
LIEMEHT, OCTOH,
Kene300€ToH.
[TpoGiembl

U IPaKTHYECKUX padoT.
CnenoBath npaBuiiaM
0e30macHOi paboTHI B
nabopaTopuu npu
UCIOJIb30BaHUU
XUMHYECKOH MOCYAbI U
00opyTI0BaHUS.
Hcnons3oBarte npu
BBITTOJIHEHUH y4EOHBIX
3aJlaHUuM TEKCTBHI
y4eOHHKa, CIIPAaBOYHBIE
MaTepuaibl
(ITepuonnueckyro
CUCTEMY XUMHUYECKUX
anemenTtoB J[. U.
MenieneeBa, TabIUILy
pPacTBOPUMOCTH
KHCJIOT, OCHOBaHUH

M COJIEH B BOJIE,
AJIEKTPOXUMUYECKUN
psI HAaPSKEHUN
METaJLIOB)




0€e3011acHOTO
HCIIOIL30BaHUS
CTPOUTEITBHBIX
MaTepuaioB B
IIOBCEIHEBHOU
JKHM3HHU.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
Monenun
KPUCTAJUTMYECKUX
pEIIeTOK

anmMasa, rpadura,
¢bynnepeHa.
O3HaKOMIJICHHE C
MPOLIECCOM
azicopoIuu
PacTBOPEHHBIX
BEIIECTB
AKTUBUPOBAHHBIM
yIJIeM U
YCTPOMCTBOM
MPOTHBOTA3a.
O3HaKOMIICHHE C
MPOAYKIMEN
CUJIMKATHOM
MPOMBIIIIICHHOCTH
(Bugeomarepuanbi:
CHJIMKATHAs
MIPOMBILIJIEHHOCTb ).
Mopaenu Monekym
OpraHUYECKUX
BEIIECTB.
Jlabopamopnuwiii




onvim:
[Tonyuenue,
cobupanue,
pacro3HaBaHue 1
W3Yy4YEHUE CBOMCTB
YIJIEKUCIIOTO ra3a.
[IpoBenenue
KaueCTBEHHBIX
peakuuii Ha
KapOOHAT U
CUJIMKAT-UOHBI U
U3y4yeHue
MIPU3HAKOB MX
NPOTEKAHUS.
Ilpakmuueckue
pabompi:

Ne 4., Tlonyuenue
YIJIEKHUCIIOTO Ta3a,
M3Yy4YEHHUE ero
CBOJCTB.

Ne 5. Pemienue
3KCHEPUMEHTAJIbHBI
X 3a71a4 10 TeMe
«Baxnenmue
HEMETaJUThI U UX
COCIMHEHUS».
Buiuucnenus:

110 YpPaBHEHUSIM
XUMUYECKHUX
peaxkuuii

Hroro no paszneny
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Pa3gen 3. MeTaJllIBI M BX

coeMHEeHUs

3.1

OO01mue cBo¥icTBa

4

O06mas

PackpbIBaTh CMBICHT

https://mob-




METAaJlJIOB

XapaKTepUCTUKA
XHUMHYECKHX
9JIEMEHTOB —
METaJIJIOB Ha
OCHOBaHHM UX
MOJIOKCHUS B
[Tepuonuueckoi
CHCTEME
XHUMHYECKHUX
anemenToB .1.
Menpaeneena u
CTPOCHHUS aTOMOB.
Crpoenue
METAaJIJIOB.
Merannndeckas
CBSI3b U
MeTaJIIndecKast
KpUCTaJUIMYeCcKas
perieTka.
DIEKTPOXUMHUYECK
U psin
HaIpsHKEHUN
METAJIJIOB.
duznueckue U
XUMHAYECKUE
CBOMCTBaA
MeTajnoB. O01ue
CITIOCOOBI
TTOTYYEHUS
MeTalioB. [lonsarue
0 KOpPpO3UHn
METaJIOB,
OCHOBHEIE CITOCOOBI
3alIUTHI UX OT

M3y4aeMbIX IMOHATHHA U
MPUMEHSITh 9TH
MTOHSATHS MTPU OTIMCAHUH
CBOMCTB BEIIECTB U UX
MPEBPAILICHUH.
OOBsIcHATL 001IME
3aKOHOMEPHOCTH B
N3MEHEHUH CBOMCTB
3JIEMCHTOB-METAJJIOB U
UX COEOUHEHUH C
Y4ETOM CTPOCHHS UX
aTOMOB.
XapakTeprus3oBaTh
CTPOCHHE METAJJIOB,
obmue pusnueckue u
XHMHYECKHE CBOMCTBA
METAJIJIOB.
XapakTepu3oBarth
o01111Ee CIOCOOBI
MOJIyYEHUSI METAJIOB.
OnuceIBaTh CIIOCOOLI
3aIMTHl METAJJIOB OT
KOPPO3HH.

CnenoBath paBuiiaM
6e3omacHoil paboThI B
naboparopuu mpu
HCIIOJIL30BaHUU
XUMUYECKON MOCY/IbI U
00opyTIOBaHUS.
[IpousBoauTh
BBIYMCIICHHS T10
YpaBHEHUSM
XUMHYECKUX PEAKIUH,
©CIIH OJIMH 13

edu.ru/




Koppo3uu. CruiaBbl
(cramb, 4yyryH,
JTHIOPATIOMUHUH,
OpoH3a) 1 UX
IpUMEHEHUE B
OBITY U
POMBIIIIICHHOCTH.
Xumuueckuii
IKCnepumenm:
Jemoncmpayuu:
OO6pa3sipl METAILIIOB
U CILJIaBOB.
N3yuenne
pe3ybTaToB
KOPPO3UH
METaJIOB
(BO3MOKHO
UCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).
JlabopamopHuvie
onvimul:
O3HakoMIIEHHE C
obOpazmamu
METAJJIOB U
CIUJIaBOB, MX
(buznuecKuMu
CBOMCTBaMH.
Buiuucnenus:

110 YPaBHEHHSIM
XUMUYECKUX
peakuuii, eciu
OJIUH U3 PEareHTOB
COJICP’KUT IPUMECH

pEareHToB COAEPKUT
MIPUMECH.
VYyacTBOBaTh B
COBMECTHOI1 paboTe B
rape WK rpyIre.
Hcnons3oBarts npu
BBITIOJTHEHUH Y4€OHBIX
3a/1aHAM TEKCTBI
y4eOHHKa,
CIIPaBOYHbIE
MaTepHuabl
(ITepuonnyeckyro
CUCTEMY XUMHUYECKHUX
anemenToB . U.
Menpeneesa, Tabnuily
PacTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U
coJiel B BOJIE,
AIEKTPOXUMHYECKUI
pAI HAIPSKECHUN
METaJIOB)

3.2

Baxueiinime

16

Illenounsie

OOBICHATH 001IIHE

https://mob-




MCETAaJlJIbl U UX
COCIMHCHUA

METaJlIbI:
IIOJIOJKCHUE B
[Tepuonuueckoi
CHCTEME
XHUMHYSCKHX
anemenToB J[.1.
MeHnpeneena,
CTPOCHUE UX
aTOMOB,
HaXO0XXJICHUE B
pUPOJIE.
dusznueckue u
XAMUYCCKHE
cBolicTBa (Ha
npuMepe HATPus U
kanus). OKCHIbI 1
TUAPOKCHIBI
HaTpHs U Kajusl.
[IpumeneHue
MIETTOYHBIX
METAJIJIOB B UX
COE€TUHECHU.
IllenoyHo3eMeNbHBI
€ METaJUIbl MarHum
U KaJIbIIUH:
MOJIOJKECHUE B
[Tepuonnueckon
CHCTEME
XUMHYECKHX
anemeHToB ..
Menneneesna,
CTPOEHHUE UX
aTOMOB,
HaXO0XICHHE B

3aKOHOMEPHOCTH B
N3MEHEHHUH CBOMCTB
3JIEMEHTOB-METAJIJIOB 1
UX COCINHCHHI B
rpynmnax ¢ yueroM
CTPOEHHUS UX aTOMOB.
XapakTepus3oBaTh
busnveckue u
XHUMHUYCECKHE CBOMCTBA
MPOCTBIX BEIIECTB
METAJIIOB B UX
COCIMHECHHH (OKCHJIOB,
TUJIPOKCHUJIOB, COJIEH),
CIIOCOOBI UX

MOy YEHUS,
MIPUMEHEHUE U
3HAYEHHE B MPUPOJIC U
JKM3HM YCIOBEKa.
VYcranaBpiuBaTh
MPUYUHHO-
CJICJICTBEHHYIO CBSI3b:
CTPOEHHUE BEIeCTBA —
CBOIiCTBA —
MIPUMEHEHHE — Ha
puMepax n3ydaeMbIX
BCIIECTB.
Pacno3uasars ¢
IIOMOIIILIO
Ka4eCTBEHHBIX PEaKIUi
HOHBI METAIIJIOB:
MarHus, KaJIbIIus,
AJTFIOMUHUS, IIMHKA,
xenesa (11) u xxenesa
(1), memnm (11).

edu.ru/




MIpUPOJIE.
duznyeckue 1
XHUMHYECKHE
CBOMCTBA MarHus u
KaJIbITHS.
Baxneimme
COCIUHECHHUS
KaJbLus (OKCH/I,
TUIPOKCHU, COJIN).
KecTkocTh BOIBI U
CIIOCOOKI €€
YCTpaHEHHS.
ANIOMUHUI:
MTOJIOKCHHE B
[Tepuonnueckon
CHCTEME
XUMHYECKUX
anemeHToB J[.1.
Menneneesna,
CTPOEHHUE aToMa,
HaXO0XJCHHE B
IpUPOJIE.
duznueckue u
XHUMHYECKHE
CBOMCTBaA
AJTFIOMUHUS.
AMdoTepHbie
CBOMCTBA OKCHUA U
THAPOKCH]IA
AJTFIOMUHUS.
Keneso:
MIOJIOJKCHUE B
[Tepuonnueckoi
CHCTEME

JlokasbIBaTh
amM(OTEepHBIN XapaKTep
OKCHJIOB U
TUAPOKCUJIOB
TIOMHUHHUS

u uuHka. [imanupoBaTh
U OCYIIECTBJIATH Ha
MPaKTUKE XUMHYECKUE
AKCIIEPUMEHTHI,
MIPOBOANTD
HaOJII0JICHUS, IeNIaTh
BBIBO/JIBI 110
pe3yabTaTaM
AKCIIEPUMEHTA MIPH
MIPOBEACHUHU
71a060PaTOPHBIX OTMBITOB
U IPaKTHUYECKUX padoT.
CrnenoBaTh mpaBuiIam
Oe30macHoil paboThI B
naboparopuu mpu
WCIIOJTH30BaHUH
XUMUYECKOH NOCY/IbI U
00opyTI0BaHUS.
[IpousBoauTh
BBIYHUCIICHHS TI0
XUMUYECKUM
YpaBHEHUSM.
VYyacTBOBaTh B
COBMECTHOM paboTe B
nape Wiu rpyrrie.
BricTpanBath
pa3BepHYyThIE
MUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha




XAMHUYECKHUX
anemenToB /[.1.
MeHnpeneena,
CTPOEHHUE aToOMa,
HaXO0XKJI€HUE B
MpUpo/Ie.
dusndyeckue
XAMUYCCKHE
CBOMCTBA KeJIe3a.
Oxcunpl,
TUAPOKCHUJIBI U
conu xene3a (I1) u
xenesa (I11), nx
COCTaB, CBOICTBA U
MOJIyYCHHE.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
OcobenHoctu
B3aMMOJICHCTBHS
OKCHUJIa KaJIbIUs 1
HaTpus C BOJOU
(BO3MOKHO
HCIIOJIb30BaHNUE

BHJICOMATEPHAIIOB).

OxpammBanue
IJIaMEHU HOHAMHU
HaTpus, Kalus U
KaJlbLIUs
(BO3MOKHO
HCIOJIb30BAHUE

BHJIEOMATEPHAIIOB).

Hccnenosanue
CBOMCTB >XKE€CTKOH

nHpopmaIuio u3
y4eOHUKA U
CIPaBOYHBIX
MaTepUajoB, FPaMOTHO
UCIIOJIb30BATh
M3Y4YEHHBIN
MOHSTUHHBIN anmapar
Kypca XUMHUHU




BOJIBI.
[Ipouecc ropenus
xKelesa B
KHUCJIOPO/JIe
(BO3MOXHO
HCIOJIb30BaHUE
BUJICOMATEPHAIIOB).
JlabopamopHvle
onvimul:
IIpoBenenue
Ka4yeCTBCHHBIX
peaxiuii Ha HOHBI
(Marawus, KanbIus,
ATIOMHUHHUS, LIUHKA,
xenesa (1) u
xenesa (I11), mequ
(IT), onucanue
MPU3HAKOB MX
MIPOTEKAHMUS.
Hccnenosanue
aM(pOTEepHBIX
CBOWCTB
THJIPOKCH/IA
ATIOMHUHHS U
THJIPOKCH/IA ITUHKA.
Ilpakmuueckue
pabomul:

Ne 6. KectkocTb
BOJIBI U METOJIBI €€
yCTpaHEHHUSI.

Ne 7. Pemienune
IKCIIEPUMEHTAIBHBI
X 33/1a4 10 TeMe
«Baxnenmue




METaJIbl U UX
COCIMHCHHS.
Buviuucnenus:

110 YpPaBHEHUSIM
XAMHUYECKHUX
peakuuii, eciu
OJIMH U3 PEareHTOB
IIaH B U30bITKE WA
COJICPKUT
IPUMECH;
MacCOBOM HOJIH

Wroro no pazaeny

20

Paznen 4. Xumus u oKpyskamomas

cpena

BemecrBa u
4.1 Marepuasl B
JKM3HHU YCI0BEKA

BemecrBa u
MaTepuabl B
MMOBCEJHEBHOM
JKM3HH YCI0BEKA.
bezomacHoe
HCIIOJIb30BaHNE
BEIIECTB U
XAMUYECKHX
peakiuii B ObITY.
ITepBas momome M

XapakTepu3oBath poib
XUMHH B PA3TUIHBIX
cdepax aeareIbHOCTH
JIIOIeH, OCHOBHBIE
BEIECTBA U
MaTepuabl,
MIPUMEHsIEMbIE B )KU3HU
COBPEMEHHOTO
gyenoBeka. OOBACHATH
ycoBHs 6€301acHOTO
MCIOJIb30BaHUS
BEIIECTB H XUMHUYIECKHIX
peakuuii B ObITY.
AHanu3upoBaTh U
KPUTHUYECKH OI[CHUBATh
nH(pOpMaLIHIO O
BITUSTHUU
MIPOMBIIIJIEHHOCTH,
CEIIbCKOI'0 XO035MCTBRA,
TpPaHCIOPTA U Ap. Ha

https://mob-
edu.ru/




COCTOSIHUE
OKpY>KarollEu Cpeibl.
YMeTh 0Ka3bIBaTh
MEPBYIO MTOMOIIb NPU
XUMHUYECKUX OKOrax U
OTpaBJICHUSIX.
[IpuHuMate yyactue B
00CYXIeHUH MTPOoOIIeM
XUMHYECKOHN U
3KOJIOTHYECKOMN
HaIpaBJIEHHOCTH,
BBICKA3bIBaTh
COOCTBEHHYIO MTO3HIIHIO
o mpodsemMe u
npeaiaraTh
BO3MOJKHBIE MYTH €€
penieHust

Hroro mo pazneny 3

Pe3epBHOe Bpems 3 Zzlt:sr:u///mob-
OBILIEE

KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




KAJIEHJAPHO - TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBo ua
No . o €CTBO JacoB Mara 3éIeKTpOHHbIe undgposbie
eMa ypoka oOpa3oBaTeJbHbIE
n/m yp Beero Konrpoasbnsie | IIpakTHyeckue W3yueHus p
padoThbI padoThI pecypcbl
1 [Ipenmer xumuu. Ponp xumuu B 1 https://mob-edu.ru/
JKM3HM YeI0BeKa. Telra U BelecTBa
5 IlonsaTne o MeTomax 1Mo3HaHUS B 1 https://mob-edu.ru/
XUMUH
[IpakTuueckas padora Ne 1 https://mob-edu.ru/
3 «IIpaBuna paboThl B 1abopaTopuu u 1
puEMbI OOpaLLIEHUS C
1a60PaTOPHBIM 000PYIOBAHUEM
4 YucTele BelllecTBa U CMECH. 1 https://mob-edu.ru/
Crioco0blI pa3fiereHus: cMecei
[TpakTuueckas padota Ne 2 https://mob-edu.ru/
5 «Pazgenenue cmecelt (Ha mpumepe 1
OYHMCTKH OBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 https://mob-edu.ru/
7 XHUMHUYECKHUE AIEMEHTHI. 3HAKU 1 https://mob-edu.ru/
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB
8 [IpocTble U CIOXKHBIE BENIECTBA 1 https://mob-edu.ru/
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 https://mob-edu.ru/
3aK0H MOCTOSIHCTBA COCTaBa https://mob-edu.ru/
10 BelecTB. XUMU4eckasi hopMyia. 1
BajeHTHOCTh aTOMOB XMMHYECKUX
2JIEMEHTOB
OTHOcHUTEeNbLHAs aTOMHAas Macca. https://mob-edu.ru/
11 OTHOCHUTENBHAS MOJISKYJISIpHAs 1
macca




12

MaccoBas J0JIs1 XUMHYCECKOT'O
9JICMCHTA B COCIMHCHHUHA

https://mob-edu

.ru/

13

KommnuectBo BemecrBa. Moub.
MognsipHast macca

https://mob-edu

.ru/

14

dusnyeckue ¥ XUMHUUECKHE SIBIICHHS.

XUMHYECKasl peaKust

https://mob-edu

.ru/

15

[Ipu3Haky U yCiIOBHsI IPOTEKAHNUS
XMMHUYECKHUX PEaKIMH

https://mob-edu

.ru/

16

3aKOH COXPAaHEHHsI MacChl BELLIECTB.
XHWMHYECKUE YPABHEHHUSI

https://mob-edu

.ru/

17

BreraucneHns KojgmdecTBa, MacChl
BEILIECTBA [10 YPABHEHUSIM
XUMHYECKUX PEAKIUI

https://mob-edu

.ru/

18

Knaccudukanms xumuaecknx
peakiuii (COeAMHEeHUs, PA3I0KEHNUS,
3aMeINIeHHs, OOMeHa)

https://mob-edu

.ru/

19

M. B. JIoMOHOCOB — y4Y€HBIN-
sHImKIoneauct. O0o0IEeHne U
cUCTeEMaTU3alusd 3HaAaHNUHI

https://mob-edu

.ru/

20

KonTponbnas padora Nel no teme
«BemecTBa 1 XUMHUECKUE PEAKIIH»

https://mob-edu

.ru/

21

Bo3nyx — cmech razos. Cocras
Bo3ayxa. Kucimopom — snemMeHT u
mpocroe BeuecTBo. O30H

https://mob-edu

.ru/

22

Ou3nYecKue 1 XUMHUIECKHE
CBOMCTBA KHCIIOPO/a (peaKkIun
okucienus, ropeaue). [lonsrue o6
OKCHJIaX

https://mob-edu

.ru/

23

CriocoOslI MosTy4eHus KUCI0po/ia B
71a00paTOPUH U IPOMBIIUIEHHOCTH.
[IpumeneHnne Kuciopoaa

https://mob-edu

.ru/




24

TennoBoi 3 PexT XuMUIECKOM
peaKIuu, MOHSATHE O
TEPMOXUMHUYECKOM YPaBHEHHH, IK30-
Y DHIOTEPMUYCCKUX PEAKITUSIX

https://mob-edu

.ru/

25

ToruuBo (HedTh, yroib U METaH).
3arps3HeHue Bo3/yXa, CIocoObl €ro
IIPEIOTBPALLIECHUS

https://mob-edu

.ru/

26

[IpakTuueckas pabora Ne 3 o Teme
«[lomy4enue u cobupanue
KHCJIOPOJIa, M3YUECHHUE €r0 CBOUCTB»

https://mob-edu

.ru/

27

Bonxopon — anemeHT u npocroe
BentecTBo. HaxoxaeHue B mpupoje

https://mob-edu

.ru/

28

dusnuecKkue U XMMUYECKHe
cBoyicTBa Bogopoaa. [Ipumenenue
BOJIOpOJA

https://mob-edu

.ru/

29

IlonsTHE 0 KMCIIOTaX U COJISIX

https://mob-edu

.ru/

30

CriocoOblI oryueHust BO0poia B
naboparopuu

https://mob-edu

.ru/

31

[IpakTuueckas padbora Ne 4 o Teme
«Ilomyuenue u cobupanue BoJ10poJa,
W3Y4YEHUE €r0 CBOMCTBY

https://mob-edu

.ru/

32

Mounsipabiii 00BEM razoB. 3akoH
ABorajipo

https://mob-edu

.ru/

33

Brruncienus o0bEMa, KoJIMUeCcTBa
BEIIIECTBA rasza Mo ero M3BECTHOMY
KOJIMYECTBY BEIIECTBA WM 00BEMY

https://mob-edu

.ru/

34

Beruucienus 006EMOB ra3oB IO
YPaBHEHUIO PEAKIIMU HA OCHOBE
3aKOHA 0OBEMHBIX OTHOIIEHU ra30B

https://mob-edu

.ru/

35

duznueckue 1 XUMUYECKUE
CBOICTBAa BOJIbI

https://mob-edu

.ru/




36

CocraB ocHoBauuii. [Tousarue 00
WHJIMKaTOpax

https://mob-edu

.ru/

37

Bopa xak pactBoputens.
HacbliieHHble 1 HEHAChIILEHHbIE
pactBopbl. MaccoBast 101151 BELLIECTBA
B PacTBOpe

https://mob-edu

.ru/

38

[IpakTuueckas padora Ne 5 o Teme
«ITpuroroBiieHnEe pacTBOPOB C
onpeaesEéHHON MacCOBOM 10ei
PAacTBOPEHHOTO BEIIECTBA»

https://mob-edu

.ru/

39

KonTponbnas padora Ne2 o teme
«Kucnopoa. Bogopon. Bona»

https://mob-edu

.ru/

40

OKcupl: cOCTaB, KiIacCU(UKAIUS,
HOMEHKJIaTypa

https://mob-edu

.ru/

41

[TonydyeHue 1 XUuMHYECKHUE CBOMCTBA
KHMCJIOTHBIX, OCHOBHBIX U
aM(pOTEepHBIX OKCHJIOB

https://mob-edu

.ru/

42

OcHOBaHUA: COCTAB,
kiaccuduKalys, HOMEHKIATypa

https://mob-edu

.ru/

43

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHUI

https://mob-edu

.ru/

44

Kucnotsr: cocras, kmaccudukanms,
HOMEHKJIaTypa

https://mob-edu

.ru/

45

HOJ’Iy‘-ICHI/IC 1 XUMHYECKHE CBOMCTRA
KHCJIOT

https://mob-edu

.ru/

46

Conu (cpemnue): HOMEHKIIATypa,
CHOCOOBI MOTYYEHHS, XUMHUYECKHE
CBOICTBA

https://mob-edu

.ru/

47

[TpakTrueckas padota Ne 6.
Pemrenue OKCIICPUMCHTAJILHBIX 3a/1a4
o TeMe « OCHOBHBIE KJIACCHI
HEOPTaHWYECKUX COCIMHECHMID)

https://mob-edu

.ru/




48

I'eHeTH4ecKas CBI3b MEXKIY
KJIaCCaMHM HEOPTaHUYECKUX
COETUHEHUN

https://mob-edu

.ru/

49

O0001IeHre U cUCTEMaTU3aLUs
3HAHUH

https://mob-edu

.ru/

50

KonrtponsHas padora Ne3 o reme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coeqrHeHnn"

https://mob-edu

.ru/

51

[TepBbie TOMBITKY KIACCHPUKAITUN
XHUMHUYECKHUX 3J1eMEeHTOB. IIoHsaTHE O
rpynnax CXOJHbIX JIEMEHTOB

https://mob-edu

.ru/

52

[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cuctema
XHMHUYECKUX djieMeHToB /I, U.
MenneneeBa

https://mob-edu

.ru/

53

[lepuoibl, TPyIIIBL, HOATPYIIIBI

https://mob-edu

.ru/

54

Crpoenue atomoB. COCTaB aTOMHBIX
siaep. M30Tonsl

https://mob-edu

.ru/

55

CtpoeHue 3JIeKTPOHHBIX 000710UeK
aToMoB 31eMeHToB [leproauyeckoii
cuctemsl /[. 1. Menpeneena

https://mob-edu

.ru/

56

XapakTeprucTuKa XUMHIECKOTO
3JIEMEHTA M0 €T0 MOJIO0KEHHUIO B
[Tepnonnueckoii cucreme /1. U.
MemneneeBa

https://mob-edu

.ru/

57

3nauenue [lepuoauyeckoro 3akoHa

JUISL Pa3BUTHSI HAYKW Y PAKTUKH. J].
N. MenaeneeB — y4€Hbli, I1€1aror

Y rpakJaHUuH

https://mob-edu

.ru/

58

PesepBubIil ypok. O600mmeHHE 1
CUCTEeMAaTH3aIvsl 3HAaHWUH /
Bcepoccutickas npoBepouHas pabota

https://mob-edu

.ru/




KontponbHas padota Ne4 o teme
«Ctpoenne atoMa. XuMHUUYECKast

https://mob-edu.ru/

59 . 1
cBs3b» / Beepoccuiickas
poBepouHas paboTa

60 DNeKTPOOTPULIATEILHOCTh ATOMOB 1 https://mob-edu.ru/
XHMHYECKHUX DJIEMEHTOB

61 Honnas xuMu4eckas CBA3b 1 https://mob-edu.ru/

62 KoBanenTHas nossipHas XuMuueckas 1 https://mob-edu.ru/
CBSI3b

63 KoBanentHas nenonsipHas 1 https://mob-edu.ru/
XHMHUYECKasl CBSI3b

64 CreneHb OKUCIECHUS 1 https://mob-edu.ru/

65 OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBIE 1 https://mob-edu.ru/
peaKimn

66 OKXKUCIIUTEN U BOCCTAHOBUTEIHN 1 https://mob-edu.ru/
PesepBubIil ypok. O6001eHIE 1 https://mob-edu.ru/
cUcTeMaTu3alys 3HaHUK Mo Teme

67 1
«Ctpoenne atoMa. XUMHUUECKast
CBSI3b)

68 PezepBHblit ypok. O0001IeHNE 1 1 https://mob-edu.ru/
cUCTEMaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTH4eckue
padoThbI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE

pecypchbl

Ilepnonnueckuil 3aK0H.
[lepuoauueckas cucrema
XUMHUYECKUX 351eMeHToB J[. 1.
MenneneeBa

https://mob-edu.ru/

3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XUMUYECKUX HJIIEMEHTOB
NEPBBIX TPEX MEPHOIOB

https://mob-edu.ru/

Knaccudukanus 1 HOMeHKIaTypa
HEOPTraHWYECKUX BEIIECTB

https://mob-edu.ru/

Bubpl XUMHUUYECKOI CBSI3U U THUITBI
KPUCTAJUIMYECKUX PELIETOK

https://mob-edu.ru/

Konrtponsnas padora Nel o teme
«IToBTOpEHue u yriyoieHue
3HAaHUH OCHOBHBIX Pa3ZeiioB Kypca
8 kiacca»

https://mob-edu.ru/

Knaccudukanmst XxuMmuaeckux
peaklyil Mo pa3auyHbIM MPU3HAKAM

https://mob-edu.ru/

IToHsTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [ToHsITHE O TOMOTE€HHBIX
Y TETEPOTEHHBIX PEAKLHIX

https://mob-edu.ru/

[TonsiTHE O XUMHUYECKOM
paBHOBecHH. PaKTOPHI, BIUSIOLINE
Ha CKOPOCTb XMMHYECKON pPEaKINH
U TOJIO)KEHUE XUMHUYECKOTO
paBHOBECHSI

https://mob-edu.ru/

OKHUCITUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKITUU

https://mob-edu.ru/




10

Teopust 37IEKTPOIUTUYECKOMN
nucconranuu. CUIIbHBIE U Cl1a0ble
JJIEKTPOJIUTHI

https://mob-edu.

ru/

11

HNouHble ypaBHEHUS peakuii

https://mob-edu.

ru/

12

XHUMHUYEeCKHE CBOMCTBA KUCIIOT U
OCHOBAHUH B CBETE NPEACTABICHUIN
00 2JIEKTPOJIUTUYECKON
JIHCCOIHAIAN

https://mob-edu.

ru/

13

XMMHYECKHE CBOMCTBA COJIEN B
CBeETe MpeACTaBICHUHN 00
AJIEKTPOJUTUUECKON AUCCOLMAIIIHI

https://mob-edu.

ru/

14

IToHsTHE O THIPONIHN3E CONEN

https://mob-edu.

ru/

15

O00011IeHNE U CUCTEMATHU3AIUS
3HAHUU

https://mob-edu.

ru/

16

[TpakTuyeckas padora Ne 1.
«Pemenne KCIIepIMEHTATEHBIX
3aau»

https://mob-edu.

ru/

17

Konrtponsnas padora Ne2 o treme
«DNEKTPOIUTUYECKAS
aucconuanusa. XUMHYECKHE
peakluy B pacTBOpax»

https://mob-edu.

ru/

18

OO61mas xapakTepucTHKa
rajJJoreHOB. XMMHUYECKHE CBOMCTBA
Ha MPUMEPE XJI0pa

https://mob-edu.

ru/

19

Xnoposogopoa. CoJisiHast KUCI0Ta,
XMMHYECKHE CBOMCTBA, IIOJIy4EHHUE,
NIPUMEHEHNE

https://mob-edu.

ru/

20

[TpakTiueckast padota Ne 2 o teme
«lTosy4yenue COIAHON KUCIOTHI,
M3y4YEeHHUE €€ CBOKCTBY

https://mob-edu.

ru/

21

Beruucnenus no ypaBHEHUSIM
XUMUYECKUX PEaKUUid, €CIU OJIUH

https://mob-edu.

ru/




N3 pCearcHTOB IaH B H30BITKE

22

OO011ast XapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynibl

https://mob-edu.

ru/

23

AmtoTponHbie Mo (DUKAIIH
cepsl. Haxoxaenue cepsl u €€
COEIMHEHUH B IIPUPOJE.
XHUMHYECKUE CBOICTBA CEPbI

https://mob-edu.

ru/

24

CepoBo10p0o1, CTPOCHHUE,
bu3nUecKue 1 XUMHUIECKIE
CBOMCTBA

https://mob-edu.

ru/

25

Oxkcuabl cepbl. CepHas KUCIOTA,
bu3nUecKue 1 XUMHUIECKIE
CBOIICTBa, MPUMEHEHHE

https://mob-edu.

ru/

26

XHUMHUUYECKUE PEAKIUH, JISKALUE B
OCHOBE IIPOMBIIIIEHHOT'O ClI0c00a
MIOJIy4YEHUSI CEPHOM KUCIIOTBHI.
XUMHUYECKOE 3arpsi3HEHNE
OKPYXKarOIIEeH Cpeabl
COEIMHEHUSIMH CEPbI

https://mob-edu.

ru/

27

Brruncienue MaccoBOM 10U
BBIX0JIa TPOJYKTA PEaKLIUU

https://mob-edu.

ru/

28

OO11ast XapaKTEepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T,
pacnpoCcTpaHEHHUE B IPUPOJIE,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA

https://mob-edu.

ru/

29

AMMHuak, ero pu3nuecKue u
XMMHYECKHE CBOMCTBA, MOJyYEHUE
Y IPUMEHEHUE

https://mob-edu.

ru/

30

[Tpaktuyeckas padora Ne 3 o Teme
«IlomyyeHnne aMMuaka, U3y4eHue
€ro CBOMCTB)»

https://mob-edu.

ru/




31

A3oTHas Kuciora, e€ GusndecKkue u
XUMHUYECKUE CBOUCTBA

https://mob-edu.

ru/

32

Hcnonp30BaHre HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATbHBIX
ynoopenuil. XuMu4eckoe
3arpsi3HEHNE OKPYIKaloIel cpebl
COEJIMHEHUSIMU a30Ta

https://mob-edu.

ru/

33

®dochop. Okcun dhocdopa (V) n
dbocdopHas kuciaora, GU3nIecKre
1 XUMHYECKHE CBOMCTBA,
TIOJTYYCHHE

https://mob-edu.

ru/

34

Hcnonb3oBanue pocdaros B
KaueCTBE MHUHECPATBHBIX
yao0peHuit. 3arpsa3HeHue
IPUPOIHOM cpenbl hocharamu

https://mob-edu.

ru/

35

Yraepon, pacnpocTpaHEHHE B
npupoe, Gu3nYecKue u
XMMHYECKHE CBOMCTBA

https://mob-edu.

ru/

36

Oxkcuapl yraeposa, ux Gpuznueckue
Y XUMHUYECKUE CBONCTBA.
DKojoruyeckue npooIemsl,
CBSI3aHHBIE C OKCUJIOM yTJIEpO/a
(V)

https://mob-edu.

ru/

37

VYroapHasg KUcioTa 1 €€ coJin

https://mob-edu.

ru/

38

[TpakTiueckast pabota Ne 4 o Teme
"IlosrydeHune yrieKucioro rasa.
KauecTBenHas peakuus Ha
KapOoHaT-HOoH"

https://mob-edu.

ru/

39

[TepBoHayanbHBIE TOHATHUS 00
OpraHMYECKUX BELIECTBAX KaK O
COCIMHEHUSAX YIUIEpoaa

https://mob-edu.

ru/

40

KpemHuuii u ero coeiuHeHus

https://mob-edu.

ru/




41

[TpakTuueckas padota Ne 5.
Pemenne skciepuMeHTAIBHBIX
3azad4 no reMe «BaxxHeiume
HEMETAJUIbl U UX COCIUHEHUS»

https://mob-edu.

ru/

42

Konrponsnas padora Ne3 o reme
«Bakuenime HeMeTaJUIbI U UX
COETUHEHUD)

https://mob-edu.

ru/

43

OO6m1as xapakTepucTruka
XUMUYECKHUX JIEMEHTOB —
METAJIOB. MeTajuinyeckas CBsi3b U
MeTaJUIMuecKasi KpucTauinuecKas
pemérka. PU3n4YecKre CBOMCTBA
METaJIOB

https://mob-edu.

ru/

44

XuMHYECKUE CBOMCTBA METAIIIIOB.
DIEKTPOXUMUUYECKUN PSiTT
HANPSDKEHUN METaJlIOB

https://mob-edu.

ru/

45

O6111e crocoObl MOTy4eHUs
metauioB. CriiaBel. Beraucnenus
10 YPaBHEHUSM XMUMUYECKUX
peaknuii, ey OMH U3 PEarcHTOB
COJICPKUT IPUMECH

https://mob-edu.

ru/

46

ITonsTue o KOppO31u MCTAJIJIOB

https://mob-edu.

ru/

47

IIenoynbie METaIIbI

https://mob-edu.

ru/

48

OKCI/I,Z[BI U TUAPOKCUIABI HATPUA U
KaJIust

https://mob-edu.

ru/

49

[llenouno3eMeNbHBIC METAJIIBI —
KaJBIIUA U MarHui

https://mob-edu.

ru/

50

Bakueiue coequHeHU KaJlbIUs

https://mob-edu.

ru/

o1

OO00011eHUE U CUCTEMATU3ALMS
3HaAHUHI

https://mob-edu.

ru/

52

JKEcTKOCTh BOIBI M CIIOCOOEI €€
YCTpaHEHUS

https://mob-edu.

ru/




53

[TpakTrueckas padota Ne 6 o Teme
"YKEcTkoCcTh BOJIBI M METO/IBI €€
ycTpaHeHus"

https://mob-edu.ru/

54

AmroMuHUN

https://mob-edu.ru/

55

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHIA

https://mob-edu.ru/

56

Kemeso

https://mob-edu.ru/

57

OKCHIIBI, THIAPOKCHUJIBI B COJIU
xenesa (1) u sxenesa (111)

https://mob-edu.ru/

58

O000I11IeHNE U CUCTEMATU3ALUS
3HaHUU

https://mob-edu.ru/

59

[TpakTuyeckas padora Ne 7.
Perienue skcriepuMeHTaIbHBIX
3amad 1Mo TeMe «BakHeimme
METaJUIbl M UX COCIMHEHHSDY

https://mob-edu.ru/

60

Brruncnenus mo ypaBHEHUSIM
XUMUYECKHUX PEaKIIUi, €CITH OJTUH
U3 PEareHTOB JIaH B U30BITKE WIIH
COJIEPXUT pUMeCH. Berancienus
MacCOBOH JOJH BBIXOJIa MPOIYyKTa
peaKIuu

https://mob-edu.ru/

61

O00011eHNe U CUCTEMATU3ALIS
3HAHUN

https://mob-edu.ru/

62

Konrponsnas padora Ne4 o reme
«BakHelmue MeTaibl U UX
COEJIMHEHUS»

https://mob-edu.ru/

63

BemecrtBa u maTepuansl B
MOBCEIHEBHON KU3HHU YEIIOBEKA

https://mob-edu.ru/

64

XUMHUYECKOE 3arpsi3HEHUE
OKPYXaIOIIEH Cpeabl

https://mob-edu.ru/

65

Posb XMMHUH B peLICHUH

https://mob-edu.ru/




OKOJOTHYCCKHNX HpO6J'IeM

PesepBHbIil ypok. O6001IeHNE 1

https://mob-edu.ru/

66 . 1
CHUCTEMaTH3aIus 3HAaHUI
67 PesepBHbIit ypoK. O606£J.I€HI/IG u 1 https://mob-edu.ru/
CHUCTEMaTH3alus 3HAaHUI
68 Pe3epBHBIiT ypoOK. O606£HGHI/I€ u 1 https://mob-edu.ru/
CHUCTEMAaTH3aIus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




OIEHOYHBIE MATEPHAJIbBI

B 6a30BoM Kypce n3ydeHusi XuMuu B 8-9 KJjiacce- He IpPeTyCMOTPEHbBI, T.K
OCYLIECTBJISICTCS 10 HAKOIJICHHON OLIEHKOI.

Jlj1 yCTHBIX OTBETOB ONPEIEIISIOTCS CIAEAYIOIUE KPUTEPUU OLIEHOK:

OtmMmetka «5»:

OTBET MOJIHBIN U MPAaBWIbHBIA Ha OCHOBAHUU M3YUYECHHBIX TCOPUI; - MAaTEpHal U3JI0KEH B
OTpeIeNIEHHOM JIOTUYECKON MOCIe0BATEIbHOCTH, IUTEPATYPHBIM SI3BIKOM;

OTBET CaMOCTOATENbHbIN. CHUCTEMAaTHYECKas IEMOHCTPALUs IPaBUIIbHBIX OTBETOB.

OtMmetka «4»:

OTBET MOJIHBIN U NPAaBWIBHBIN HA CHOBAaHUU U3YYEHHBIX TEOPUH;

MaTepuag H3JI0KEH B OMNPENEICHHON JIOTMYECKOW IOCIeN0BATENIbHOCTH, MPH ITOM
JIOITYTIIEHBI IBe-TPU HECYIIECTBEHHBIEC OITMOKH, UCTIPABICHHBIE 10 TPEOOBAHHUIO YUUTEIIS.

OtMmetka «3»:

OTBET MOJHBINA, HO IIPU 3TOM JONYIIEHA CYIIECTBEHHAs OMMOKA WM OTBET HEMOJHBIMU,
HECBSI3HBIN.

OtMmeTKka «2»:

IpU OTBETE OOHAPY)KEHO HETMOHMMAaHHUE YYalllUMCS OCHOBHOTO COJAEpXkKaHHS y4yeOHOro
MaTepuaia Wil JONYLIEHbl CYIECTBEHHbIE OLIMOKU, KOTOPbIE YUaIllUKiCsA HE MOXET UCIPaBUTh
[IPU HABOSIIUX BOIPOCAX YUUTENS WIIM YACTUYHO UCIPABIISET HE3HAUUTEIbHBIC.

OneHka 3KCepUMEHTaIbHBIX YMEHUI, 1a00paTOpHbIX padoT

OrneHka cTaBUTCS HA OCHOBAaHUU HAOIOJEHHS 33 yYalllUMHUCSA U MHCHbMEHHOTO OTYeTa 3a
pabory.

OtMmeTka «5»:

paboTa BBINOJIHEHA MOJIHOCTHIO M TMPABUIIBHO, CAENAHbl MpaBUWIbHbIE HAOIIOJCHUS U
BBIBO/IBI;

SKCIIEPUMEHT OCYIIECTBJIEH IO IUIaHy C Y4YeTOM TEXHHUKH O€30IacHOCTH U IPaBUII
paboThI ¢ BelecTBaMU U 000PYI0BAaHUEM;

MIPOSIBJIEHBl OPTraHU3alMOHHO - TPYJIOBbIE YMEHMUSI, MMOAIEP)KUBAIOTCSI YUCTOTA paboydero
MecTa U MOPAIOK (Ha CTOJIE, SKOHOMHO UCTIOIB3YIOTCSl PEaKTHUBBI);

CHUCTEMAaTUYEeCKOE MTPaBUIIbHOE BBINOIHEHKE J1a00paTOPHBIX padoT.

OtMmeTka «4»:

paboTa BBINOJIHEHA MPABUIBHO, CAENaHbl MPaBUIbHbIE HAONIOIEHUS U BBIBOJIbI, HO MPH
3TOM HKCIEPUMEHT MPOBEAEH HE MOJIHOCTHIO WM JOMYUIEHbl HECYIIECTBEHHBIE OIIMOKH B
paboTe ¢ BeuecTBaMu U 000y I0OBaHHEM.

OtmMmetka «3»:

paboTa BBHINOJHEHA NPABWJIBHO HE MEHEe 4YeM HaloJOBHHY WIM JIOMylLIeHa
CyIIECTBEHHas] OIIMOKa B XOJA€ OKCIEPUMEHTa B OOBSICHEHWH, B OQOpMIIEHUU pabOThl, B
COONIOCHUH TIpaBUJI TEXHUKU O€30MacHOCTH Ha paboTe C BelecTBaMU U 000pYyAOBaHUEM,
KOTOpasi UCTIPABISETCS MO TPEOOBAHUIO YUUTEIIS.

OtMmeTka «2»:

JIOTYIICHKI Be (1 00Jiee) CYIIECTBEHHBIE OMMOKU B XO/I€ SKCIIEPUMEHTA, B OOBSICHCHHH,
B odopmieHHH pPaOOThI, B COOJIOJEHWM TPaBWJI TEXHUKH O€30MacHOCTH Mpu padoTe ¢
BEIIECTBAMH U OOOPYJIOBaHHEM, KOTOPBIE YYAIUHCS YACTHYHO MOXKET WCIPABUTH 10
TpEOOBAHUIO YUHUTEIIS,

paboTa BBIMOJIHEHA YAaCTUYHO, y Y4YAIlErocs IUIOXO Pa3BUTHI JKCIEPUMEHTAIBHBIC
YMEHHUS.

OueHka yMeHH permaTh pacyeTHbIC 3aa4u



OtMmeTKa «5»:

B JIOTHYECKOM PACCYXJICHHM M PEIICHUU HET OMMOOK, 3a/lada pelieHa paroHaIbHBIM
CIocoOoM;

CHUCTEMATUYECKOE MPABUILHOE PEIICHUE PACUETHBIX 3a/1a4;

OtMmeTKa «4»:

B JIOTUYECKOM PACCYXKJACHUH U PEIICHUS HET CYIIECTBEHHBIX OMMOOK, HO 33a/[a4ya pelieHa
HEepaIMOHAIBHBIM CITOCOOOM, HIIH JIONYIIIEHO He 00iee IBYX HECYIIECTBEHHBIX OIMUOOK.

OtMeTKa «3»:

B JIOTUYECKOM PACCYKJIEHHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOIMYyIIEHA CYIIECTBEHHAS
OIMOKa B MAaTEMAaTUYECKUX pacueTax.

OTMeTKa «2»:

MMEETCS CYIUIECTBEHHbIE OIMMOKHM B JIOTUYECKOM PAacCyXXKJIE€HHU U B pelieHHH. [
OTCYTCTBHE OTBETA Ha 3aJlaHuE.

OreHKa TUCHMEHHBIX KOHTPOJIBHBIX padoT

OTMeTKa «5»:

OTBET MOJIHBIN U NPABWIbHBIN,

CHUCTEMATHUYECKOE IPABUIILHOE PEIICHUE KOHTPOJIBHBIX PadoT.

OtMeTKa «4»:

OTBET HEMOJHBIN WM OMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.

OTMeTKa «3»:

paboTa BHINIOJTHEHA HE MEHEE YeM HAIOJIOBUHY, JAOMYIEeHa OJHA CYIIECTBEHHAs OIHUOKa
Y TIPU 3TOM JIBE-TPHU HECYIIECTBEHHEIE.

OTMeTKa «2»:

paboTa BBHITIOJIHEHA MEHBIIIE YeM HATOJOBUHY WIN COJEPKUT HECKOJIBKO CYIIIECTBEHHBIX
OIINOOK.

paboTa He BHITIOJIHEHA.

OreHka TeCTOBBIX padoT

[Ipu orieHMBaHWU TECTOB UCIOJIb3YETCS CIEAYIOIIas IKana

«5» -90 -100 %:;

«4» - 70 — 89 %;

«3» -50 - 69 %:;

2»-0-49%



MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA»

11

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX IIOHATHUM: aTOM,
MOJIEKYJIa, XHMHUUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJIIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas JOJS XHMHUYECKOIrO
AJIEeMEHTa B COEAMHEHUH, MOJISPHBIN 00BEM, XUMHUYECKas peakius,
KIacCUpUKaLMsi  PEaKIHil: peakuud  COCAMHEHHUS,  PEaKIHH
pa3joXKeHUs, pEaKIUu 3aMEIICHHs, PEaKIMH OOMEHa, 2JK30- |
SHAOTEPMUYECKUE PEeaKIMUH, TeroBoi 3¢ (HeKT peakiuu, pacTBOp,
MaccoBas J10JIsI BelIeCTBa (MPOIEHTHAsI KOHIICHTPAIIKsI) B PACTBOPE

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATUUA |
IMPUMCHSATDH OTU IMOHATHS ITPU OIIMCAHUHN BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

13

UCMOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY JJsI COCTaBJIEHUS (opMys
BEILIECTB M YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUMA MacCChbI BCIICCTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYE€HHs, 3aKOHa
ABoraapo

1.5

OIpCaACIIATD BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX
COCOAMHCHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHE PEAKIUH (10 YHUCIYy U COCTaBY
YUYaCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEMI0BOMY 3P PeKTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYJIAPDHYIO W MOJIAPHYHO MacCChbl
BCIICCTB

1.8

BBIYHUCIIATH MacCOBYIO JIOJIO XMMHYECKOTO 3JeMeHTa Mo (opmyie
COEIMHEHMS,

1.9

BBIUUCJIATH MACCOBYIO JOJIIO BCHICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBbIE METOMbl IMO3HAHUS — HAOIIOIEHUE,
U3MEpeHUe,  MOJCIIMPOBAHME,  DKCIEPHUMEHT  (pPeabHBIA |
MBICIICHHBIN )

I1o Teme: «BaxuHenume npecTaBUTeId HEOPraHNYECKUX BEIECTBY

2.1

paCKpBIBaTB CMBICJI OCHOBHBIX XHMHYCCKHUX HOHHTHﬁ: OKCH I,
KHCJIOTa, OCHOBaHHE, COJIb

2.2

OTIPEIETATh MPUHAUIC)KHOCTh BEHIECTB K ONPEACIEHHOMY KIaccy
COEIMHEHUH 1o Gopmynam

2.3

K.HaCCI/I(pI/IL[I/IpOBaTB HCOPTaHUYCCKUC BCIICCTBA




2.4

XapakTepu3oBaTh (ONHUCHIBaTh) O0OIIME XMMHYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KJIACCOB, MOJTBEpXkasi OMHCAHUE MpPUMEpPaMU
MOJICKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMHUYECKHX PEaKIIHii

2.5

MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
KaueCTBEHHOTO COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUSI XUMHUYECKUX
IIPEBPAICHHI B Pa3JIMYHbIX YCIOBHUIX

2.6

cleoBaTh IpaBWJIaM IIOJIb30BAaHUS XHMMHUYECKOW TOCYJIol U
1ab0opaTOpHEIM 00OpYJIOBAaHUEM, a TAKXKE IpaBUIaM OOpaICHHS C
BEUIECTBAMH B COOTBETCTBHUM C HHCTPYKIUSMHU 110 BBIIIOJIHEHUIO
1a00PAaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHHIO
ra3oo0pa3HbIX BelIEeCTB (BOJOPOAAa W KHCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBAThH U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHHUIO PACTBOPOB IIEJIOYEH © KHUCIOT C TIOMOIIBIO
WHJIUKATOPOB (J1JakMyc, heHoadTaICuH, METUIOPAHX B IPYTHe)

2.7

POBOAMTDH PACUETHI M0 YPABHEHUIO XUMUYECKOM PeaKkIuu

[To Tteme: «llepmomuueckuit 3axkoH u Ilepumoguueckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtomoB.
Xumuueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIbHBIC PEAKITUN))

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKHUX IOHATHH: AIpO aToma,
AJIEKTPOHHBIA CIIOM aroma, aToMHas opOuTadb, paguyc aroma,
XUMUYECKasd CBs3b, NOJIAPHAs M HENOJIApHAas KOBAJIEHTHasl CBS3b,
ANEKTPOOTPHUIIATEIBHOCTh, HWOHHAsl CBsI3b, HWOH, KaTHOH, AaHWOH,
CTENEeHb OKUCIICHUS

3.2

KHaCCH(bHHHpOBaTB XUMHWYCCKUEC 3JICMCHTEI

3.3

OINUCBHIBATh U XapakTepHu3oBaTh TabnuuHyto (opmy I[lepuoandeckoit
CHUCTEMBI XMMHYECKHX DJIEMEHTOB: pa3jMyaTh MOHATUS «TJIaBHAS
noarpynna (Arpynma)» u «mobounas mnoarpymmna (brpymma)y,
«MaJtble» M «OOJIBIIHE) TTEPHOIBI

3.4

packpsiBaTh cMmbica Ilepumoamueckoro 3akona .M. Menpneneesa:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHSA B Hepnozmqecxoﬁ
CUCTEME

3.5

COOTHOCHUTH  O0O3HAu€HHUs, KOTOpble HMMEIOTCS B  TabmuIe
«Ileppognyeckass  cucrema  XUMUYECKMX  3nemeHtoB .M.
MenpneneeBa» C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia sjapa, oOlee dYHcio
AJIEKTPOHOB U paclpepeIeHNe UX T0 AIEKTPOHHBIM CIIOSIM)

3.6

OTpEeNiTh CTENeHb OKHUCJICHHUS DOJEMEHTOB B  OWHApHBIX
COECTUHEHUIX

3.7

ONpeAeNaTh BUJ XUMHUYECKON CBsI3M (KOBaJEHTHass W HMOHHAs) B
HEOPTraHUYECKUX COCTMHEHUSIX

9 KVIACC

Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJILTAThl 0CBOCHHS] OCHOBHOM




MPOBePSIEMOT0
pe3yJabTara

00pa30BaTeJILHON MPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHUs

1

ITo Teme: «BGH_IGCTBO 1 XUMHYCCKaAd pCaKsi»

11

pacKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TIOHSTHUW: PacTBOP,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAs JAUCCOIMAIIMS,
pEeaKMu MOHHOTO OOMEHa, KaTalu3arop, XMMHYECKOE pPaBHOBECHE,
obpaTuMble u HEOOpaTUMbIC peakium,
OKHUCJIUTEITbHOBOCCTAHOBUTEIHHBIC peaxium, OKHUCJTUTETIb,
BOCCTAHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJICHHE, aJUIOTPOMHUS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAs, HWOHHAs,
MeTaJlJIN4ecKasi), KpUCTAJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh
XMMHYECKOW pPEaKu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA H
MPUMCHATD OTH INIOHATHSA IIPU OIIMCAHHWU BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUU KHCIIOT,
LIEJI0YEH W COJIEM, IIOJIHBIE M COKPALEHHBIE YPAaBHEHUs DPEaKLHH
MOHHOT'O OOMEHa

14

pPacKpbIBaTh CYIIHOCTh OKUCIHTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIUil
MIOCPEJICTBOM COCTABJICHUSI SJICKTPOHHOTO OaJlaHCa dTHX PEeaKui

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

IIo temam: «Hemeramnel u ux COCOAUHECHUA» H «MeTtamiel U WX
COCOMHCHU

2.1

XapaKkTepu30BaTh (ONMUCHIBATh) O0OIIME U celM(pUUECKIe XUMUUECKUE
CBOMCTBA IIPOCTBIX M CIIOKHBIX BEIIECTB, NOATBEP)KIAs OINMCAHUE
IIpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKUn

2.2

COCTAaBJIATHL YPAaBHCHUA pCaKHI/If/'I, MOATBCPKAAIOIINX CYHICCTBOBAHHC
TeHETHYECKOM CBS3U MCIKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3IMUHBIX
YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TIONB30BAaHUS XWMHUYECKOW TIOCYAOH W
1abopaTOpPHBIM 00OPY/IOBaHHEM, a TaKXKe TMpaBUJiaM OOpaIEHHUS C
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHUSMH TIO BBIMOJTHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYYCHHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTIEKHUCIIOTO ra3a)

2.5

IPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: PACMO3HABATH ONBITHBIM MyTEM XJIOPHU-,
Opomua, womuza, Kapbonar, ¢ocdar, cumukKar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,
NPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHMYECKUX BEILECTB

I1o Teme: «XUMUS U OKPYIKAOLIAs Cpeaay

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX xuMuueckux noHstui: [IJIK
BEILECTBA; KOPPO3Us METAILIIOB

3.2

MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTEIIBHON JEATCIIBHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIo,
BBISIBJICHHEC TPHYMHHO-CJICICTBEHHBIX CBSI3eH — JUISI  M3YYCHHS




CBOICTB BELIECTB M XUMHUYECKHX pEaKIHii; eCTeCTBEHHOHAYYHBIE
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHHUE, MOJICIHPOBAHUE,
HKCIIEPUMEHT (peajbHbIl U MBICICHHbIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC

Kon

IIpoBepsieMblii 3J1€MEHT COAEePKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM YelOBEKa. XUMHUS B CHCTEME HayK.
Tena u BemiecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE
BEILIECTB

1.2

[TonsiTve 0 MeToaax mo3HaHus B XuMuu. Yuctele BemectBa U cmecu. CriocoObl
pasjencHus cMecen

1.3

ATOMBI M MOJIEKYyJbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
251eMeHTOB. [IpocThie U c10XKHBIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

Xumuueckas Gopmysa. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi OISl XUMUYECKOT0 3JIEMEHTa
B COCAMHCHUU

1.5

KonnuectBo BemectBa. Moisib. MonsipHas Macca. B3auMmocBsI3p KOJIMYECTBa,
Macchl W YHCIAa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCITUHECHUN

1.6

Pusnueckue U XMMHUYECKUE sABJICHHUS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs MaccChl BeulecTB. Xumuueckue ypaBHenus. Kiaccupukanus
XMMUYECKHUX peakiii (CoeMHEHMs], Pa3JIoKeHUsl, 3aMelleHus, 0OMeHa)

1.7

XVMMHYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOM MOCY10M, C MpaBUIIaMU
paboTel B JabopaTopun W mpuéMamMu OOpalieHus C  J1abopaTOPHBIM
000py/IOBaHHEM, H3y4YE€HHE WU OINucaHue (UINUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYEeCKHUX BEIIEeCTB, HaOmoaeHne (u3nueckux (MIaBJIEHHE BOCKa,
TasHUE JIbJla, paCTUpPaHHUE caxapa B CTyIKe, KUIIEHUE U KOHJAEHCAIUs BOJAbI) U
XUMHYECKHX  (TOpeHHME  CBEeuYd, [MpOKaJMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBUE MeJa C KHUCJIOTOW) SBJICHUHM, HAOMIONEHHE M ONHCAaHUE
IPU3HAKOB MPOTEKAHHWA XUMHUYECKHUX peakuuid (pasjoxeHue caxapa,
B3aMMOJICHICTBUE CEpHOW KHCIOTBI C XJOpUJIOM Oapusi, pa3jioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJICHCTBUE Kelle3a ¢ PaCTBOPOM
comu menu(ll), nydenne cnocoOoB paszeneHus: cMecel (C MOMOIIBIO MarHUTA,
¢bunbTpoBaHUe, BbIMApUBAHUE, TUCTHIUIALMS, Xpomarorpadus), MpoBeleHUe
OYHUCTKH ITOBapE€HHOM COJIM, HAOJIO/ICHHE U OMTUCAHUE PE3yJIbTaTOB IMPOBEICHUS
OMbITa, WUIIOCTPUPYIOIIEr0 3aKOH COXPAHEHMs] MacChl, CO3JaHUE MoJesel
MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxwueiiue MPCACTAaBUTCIN HCOPTraHNUCCKHX BCIUICCTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sneMeHT U mpoctoe
BenlecTBo. HaxoxaeHuwe kuciaopoja B mpupoje, (Gpusndeckue M XUMHUYECKHe
cBoiictBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kucimopona. CrocoOb
MOJTy4YeHHUsl KHUCIOpoJa B JabopaTopuu M NPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoaa B npupozae. O30H — aoTponHast MoM(GUKAIMS KHCIOPOoa

2.2

TennoBoit 3P PeKT XUMUIECKOH peakIuy, TEPMOXUMUYECKUE YPAaBHEHHS, IK30-
1 DHAOTEPMUYECKUE peakuu. TOIUIMBO: yroyb U MeTaH. 3arpsA3HEHUE BO3AyXa,




yCHJIEHHWE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CI0s

2.3

Bonopon — anemeHT M mpocroe BemiecTBo. HaxosknaeHune Bomopoaa B MPUPOJIE,
¢u3nUeCKre W XUMHUYECKHE CBOWCTBA, TNPUMEHEHHE, CIOCOOBI TOTYYCHHUS.
Kuciaote! u comu

2.4

Mossipablii 00bEM ra3oB. PacuéThl 0 XUMHUYECKUM YPaBHEHHSIM

2.5

®dusznyecknue CcBoMcTBa BoAbl. Boma kak  pactBopuTenb. PacTBOpSIL.
Hacepiiennsie U HeHACBILIEHHBIE PAaCTBOPHI. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBass J1onsl BemecTBa B pacTBope. XHMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XU3HU uenoBeka. Kpyrosopor
BOJABI B TpUpOAE. 3arps3HEeHHE MPUPOIHBIX BoJ. OXpaHa H OYHCTKA
IPUPOTHBIX BOJ

2.6

Knaccudukanus HeopraHmdeckux coenuHeHuid. Okcunbl. Kiaccudukanus
OKCHJOB: cojeoOpasywomue (OCHOBHBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa oxcunoB. Pusndeckne M XUMHUECKUE
cBOICTBa OKCHIOB. [losyueHne oKCcumIoB

2.7

OcHoBanus. Kiaccudukauus ocHOBaHMA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenkiiatypa ocHoBaHnii. PU3NYeCKUe U XMMHUYECKHE CBOMCTBA
ocHoBaHui. [loryuyeHne ocHOBaHUM

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucior. dusnyeckue u
XUMHUYECKHE CBOMCTBA KuUCIOT. Pan aktuBHocTu MeTauioB H.H. bekerona.
[lonyyeHue Kuciot

2.9

Comu. Homenknarypa coneil. @usznyeckue M XMMHUYECKHUE CBOMCTBA COJEH.
IToyuenue conen

2.10

I'eneTrmueckas CBSI3b MCXKAY KilaCCaMM HCOPraHNYCCKUX COCI[I/IHCHI/II\/JI
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XUMHYECKUH  JKCIEPUMEHT: KAayeCTBEHHOE  ONPENEICHUE  COJAEpKaHUA
KHCJIOpO/a B BO3JyXe, MOJy4YyeHHe, coOMpaHMe, paclio3HaBaHHE M M3Yy4YEeHUE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOJACUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBHSI BOBHUKHOBEHUS U MPEKpallleHus! ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3liaMu OKCHUJIOB U OIKMCAaHUE HX CBOWCTB, IOJIy4eHHE, COOUpaHUE,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoAa (ropeHue), B3auMoJeicTBue
Bozopoaa ¢ okcugoMm Meau(ll) (BO3MOXHO HCTIOIB30BaHUE BHICOMATEPHUATIOB),
HaOroieHne OoO0pa3lloB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIIEIOBAHUE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PAa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMPEAEIEHHON MACCOBOW JOJIE PACTBOPEHHOIO
BEIIECTBa, B3aWMOJECUCTBHE BOJbI C MeTaJaMu (HaTpUEM M KaJlbLUeM)
(BO3MOXHO MCIOJIB30BaHUE BUJEOMATEPHAIIOB), OIPENEICHUE PacTBOPOB
KHCJIOT Y IIEeJNOoYed C TOMOIIBI0 HMHJMKATOPOB, HCCIEIOBaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOJCHHE H3MEHEHUS
OKpackl MHJIUKATOpPOB B pacTBOpax KHCIOT U INeJIoYell, Hu3ydeHue
B3auMoieiictBus okcuga menu(ll) ¢ pacTBopom cepHOU KHCIOTBI, KHUCIOT C
METaJUIAMH, peaKIUi HEUTpaIU3alliH, ITI0JIy4YEHNE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JApYyrMM M3 pacTBopa COJIM, pEIICHUE
HKCIEPUMEHTAIBHBIX 3alad N0 TeMe «BakHelnme KiacChl HEOPTaHMYECKUX
COCTMHEHUIN»

[Tepuoanueckuii 3akoH u [lepronnueckas cucTeMa XUMUYECKUX AJIEMEHTOB
H.N. Menaeneea. CTpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble MOMBITKM KJAaCCHU(UKALMU XUMHUYECKMX dJeMeHToB. IloHsTHe O




IpyNIax CXOJHBIX 3JEMEHTOB (ILEIOYHbIE U LIETOYHO3EMENIbHbIE METaJlbl,
rajloTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yroT am{QoTepHBIC
OKCH/JIbl U THIPOKCH/IBI

3.2

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XuMU4eckux 3semeHToB J1.1.
Meneneesa. Koporkonepuoanas u JUIMHHOIIEpUOHAS bopmbI
[lepuoauueckoit cuctembl xuMuueckux dyemeHtoB [[.M. Menneneesa.
Ilepuonbl u rpynnsl. @U3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB
MepUOJia U TPYIIbI JIEMEHTA

3.3

Ctpoenue atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX O000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKUX OSJIEMEHTOB
[Tepuoanueckoit cucremol JI.M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO
AJIEMEHTA MO ero nosioxkeHuo B Ilepuoanyeckoii cucreme .M. MeHneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHMsI paJuyca aTOMOB XHWMHUYECKHX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYECKUX CBOMCTB IO TIpyINaM MW HIEPHOJaM.
3unauenue [lepumoauueckoro 3akoHa u Ilepuoauueckoil CUCTEMbl XMMUYECKUX
AJIEMEHTOB JUIsl pa3BUTHs Hayku U npaktuku. /.M. MenneneeB — y4€HbId U
rpaKJIaHUH

3.5

Xumuueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPULIATEILHOCTh XUMHUECKUX 3J1€EMEHTOB. MloHHAs CBs3b

3.6

Crenenp okucieHusa. OKHCIMTEIFHOBOCCTAHOBUTEIBHEIC pCaKIuu. Hpoueccm
OKHCJICHHUS M BOCCTaHOBJICHUA. OKHUCIIUTENIN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUN HKCIEPUMEHT: HW3Y4YeHHEe O00pa3loB BELIECTB METAIOB U
HEMETAJUIOB, B3aMMOJEUCTBUE TUAPOKCHAA LMHKA C pAacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEICHNE ONBITOB, WIUITFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakInii (ropeHne, peakliuu pa3aokKeHus, COeTMHEHHs)

9 KJIACC

Kona

HpOBepﬂeMblﬁ JJIECMECHT COACPKaAHUSA

1

BeniectBo n xumnueckast peakuus. [Topropenue

11

[Tepuonuueckuii 3akoH. [lepuoguueckas cucteMa XUMUYECKUX 3yemMeHToB J[. M.
MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPHOJIOB, KalUsl, KalblUs W WX
COEAMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JIeMEHTOB B llepronnueckon
CHCTEME U CTPOCHUEM MX aTOMOB

1.2

CtpoeHne BemecTBa: BUIbl XUMHUYECKOW CBSI3U. THIBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKOW PEIETKU
1 BUJA XUMUYecKko cBs3u. Kiraccudukammsi 1 HOMEHKIaTypa HEOPTaHHIECKUX
BelleCTB (MEXIyHApOAHAas U TpUBHaJbHAas). XUMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K  Pa3jJU4YHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,
TEHETHYECKasl CBSI3b HEOPraHUYECKUX BELIECTB

1.3

Knaccuukanus XuMUYeCKUX peakuuid 0 Pa3IuUHbIM MPU3HAKaM (110 YUCITY U
COCTaBy Y4YacCTBYIOUIMX B pEaKLUU BEIIECTB, MO TEIUIOBOMY 3(dekty, 1o
W3MEHEHHIO CTENeHEH OKHCICHMS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,
[0 y4YyacTHIO KaTajusaropa). OK30- W DSHIOTEPMUYECKHE PpeaKluH,
TEPMOXMMHUECKHE ypaBHEHUS. I[oHATHE O CKOPOCTH XMMHUYECKOM peakliuu
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Ilonsatue 006 O6paTI/IMI>IX u HeO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOI'CHHBIX U I'CTCPOTrCHHBIX PCAKIHAX. IToHsTHE 0 XHUMHUYECKOM PAaBHOBCCHHU.
CDaKTOpBI, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYSCKOHN p€akKlluk W II0JIOKCHUC
XUMHYCCKOI'O paBHOBCCHU S

1.5

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIfI OanaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKkinu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKum”I C HCIHOJIB30BAHUEM MCETOJa
OJICKTPOHHOI'O OajaHca

1.6

Teopus 3JIEKTPOIUTHUECKON AUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOIUTHL.
Karnonsl, annoHsl. MexaHU3M JUCCOLMALMU BEIIECTB C Pa3IM4YHbIMU BUAAMU
xumuueckoi cps3u. Crenenb guccouuanui. CUIbHBIE U cIa0ble 3JIEKTPOIUTHI.
Peakiuu nonHoro oomena. YcClioBUSI MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE HMOHHBIE YpaBHEHMs peakuuil. CBoiicTBa KHCIOT,
OCHOBAaHMM U COJ€l B CBET€ NPEIACTaBICHUM OO0 3JIEKTPOIUTUYECKON
qucconanuu. KauecTBeHHbIE peakiiny Ha MOoHbL. [1oHsATHE 0 rHapoau3e coneit

1.7

XUMHUYECKUI JKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSMH KpPUCTALUTHYECKHX
pPEIIETOK HEOPraHMYECKUX BEIISCTB — METAJUIOB M HeMeTauioB (rpadura u
anMasa), CIIOKHBIX BEUIECTB (XJIOpWAa HATpUs); MCCIIEJAOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHMHUYECKOW pEaKkIuu OT BO3IACUCTBUS Pa3IMUHBIX (PAKTOPOB;
UCCIIEIOBaHHE  DJICKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIECTB,  Ipolecca
IMCCOIMALNU  KHCJIOT, INenodeil M comel (BO3MOXHO MHCIHOJIb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHUE ONBITOB, WUIIOCTPUPYIOIUX MPU3HAKU
MIPOTEKAaHUs PEeaKIMii HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HUIIOCTPUPYIOIIMX HPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX pEaKIMN (FOpeHHE, PeaKlUh pPa3sIoKEeHUs, COEIUHEHUSs);
pacrio3HaBaHHe HEOPTaHUYECKHUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PeaKIMi
Ha MOHBI; pCHICHUC SKCICPUMCHTAJIbHBIX 3a1a4

Hemeramis! un ux COCIMHCHU A

2.1

OO6miast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CtpoeHue u pu3nYeckue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpPE XJopa
(B3aMMOZEHCTBUE C MeTaJIaMH, HeMeTallJIaMH, IIejao4aMmu). XJIOPOBOAOPOI.
ConsHas KuCiIoTa, XMMUYECKHE CBOMCTBA, NIOJIy4eHHUE, IpUMEHEHue. JleiicTBue
XJIOpa M XJIOPOBOJOPO/A Ha OPraHM3M 4YelIOBeKa. BaxkHeilne XJI0puabl U UX
Hax0XJIEHHE B IPUPOJIE

2.2

Obmas xapakrtepuctuka 3yeMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTepHbIE CTeNeHN okucieHus. CTpoeHue u pusnueckue cBocTBa
MPOCTBIX BEUIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPONHBIE MOAM(PHUKAIUN
KHCIIOpo/ia U cepbl. XMMHUYECKHE CBOMcTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢usznueckue M XUMHUYeCKHe CcBOMCTBA. OKCHIBI cepbl KaK IMpeICTaBUTEIH
KHUCJIOTHBIX OKCHJIOB. CepHast KHMCIOTa, (PU3NYECKHe U XUMHUYECKHE CBOICTBa
(obmuMe Kak mpeAcTaBUTENS Kjacca KHUCIOT U cneruduieckue). XuMHUUYEeCKHe
peakiuu, JeXalre B OCHOBE MPOMBIIUICHHOTO croco0a IMOJyuyeHHs] CepHOU
kucaotel. [Ipumenenue. Conu cepHOM KHUCIOTHI, KQaUECTBEHHAsl pEAKLHS Ha
cynbdar-uoH. Haxoxnenue cepbl u €€ coeAuHEeHUIl B mpupoae. XUMHUYECKOe
3arpsA3HEHUE OKPY’KaIOLIeH Cpe/ibl COCAMHEHUSMHU Cepbl (KHCIOTHBIE TOKIH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUS

2.3

OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTEICHH OKUCIIEHUs. A30T, paCIpOCTpaHEHUE B IPUPOJIE,




(dbu3mvecKkue U XMMHYECKHe cBolicTBa. KpyroBopot a3ora B mpupoje. AMMHAK,
ero (u3MYecKkre M XUMUYECKUE CBOMCTBA, MOJy4YeHHEe M mpumeHeHue. Conn
aMMOHUsS, UX (QU3NYECKHME W XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE.
KauectBenHnasi peakiiusi Ha MOHbI aMMOHUS. A30THAsl KUCJIOTa, €€ MOJydYeHHE,
(dbu3mvecKkue W XUMHUYECKHE CBOWCTBa (00OmIME Kak MpeACTaBUTENs Kiacca
KHCIOT M cnenuduyeckue). Mcnomp3oBaHue HUTPATOB M COJIH aMMOHHS B
Ka4yeCTBe MHHEPAJIbHBIX yAOOpeHHH. XUMUYECKOE 3arps3HEHUE OKPYIKAIOIICH
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JI0XK/IH, 3arpsI3HEHUE BO3/lyXa, ITOUBbI
1 BOJJOEMOB)

2.4

®docdop, amtorpornasie Mogudukamuu dochopa, GU3MUIECKHE U XUMUUYCCKHE
croiictBa. Oxcun ¢ochopa(V) u dochopHas kuciaora, QGU3NIECKUE H
XMMHUYECKHE CBOWMCTBa, moiydeHue. lcnonb3oBanue ¢ochaTtoB B KauecTBe
MHUHEPAIBHBIX YI00peHUit

2.5

Obmas xapaxkrepuctuka 3yeMeHToB IVA-rpynnbl. OcoOEHHOCTH CTPOECHMUS
aTOMOB, XapakTepHble CTENEHU OKHUCIEHUS. YIJIEepOol, aUIOTPOIHBIE
MOIU(UKAINK, PACIPOCTPAaHEHUE B MPHUPOJAE, (U3NYECKHE M XUMHUYECKHE
cBoiicTBa. AzncopOuus. KpyroBopor yrinepona B mpuponae. Okcuabl yriepoja,
X (uznyeckre W XMMHUYECKHE CBOICTBA, JEHCTBHE HAa JKUBHIE OPTaHU3MBL,
MOJIy4€HUE U TPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbI, CBSA3aHHBIE C OKCHIOM
yraepona(lV); rumore3a TI00aNbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIM
apdexr. YronpHas KuCIOTa U €€ COJM, UX (PUINYECKUE H XUMHUYECKHE
CBOWCTBa, NOJy4YeHHE W TpuMeHeHue. KauecTBeHHas peaknusi Ha KapOoHaT-
noHbl. Mcnonp3oBaHue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U
CEJIBCKOM XO35IMCTBE

2.6

[TepBoHavasibHBIE TIOHATHSA 00 OPraHMYECKUX BEIIECTBaX KaK O COEIWHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIeH, STaHOJ, TJIHIEPHH, YKCyCHas
kucinora). MIx cocraB u xumuyeckoe crtpoeHue. [loHstue o Ouomoruyecku
BaKHBIX BEIECTBAX: XHUpax, OelKax, yriaeBoJaXx — W HX pPOIU B KHU3IHU
yenoBeka. MarepuaibHOe €JUHCTBO OPraHMYECKMX UM HEOPTaHMYECKHX
COCIMHEHU I

2.7

Kpemuuii, ero ¢usnyueckue ¢ XUMHYECKHE CBOWCTBA, TMOJYYCHHE U
npumenenue. CoenuHeHus: KpeMHHUs B mpupoze. OOmme mpenctaBieHust 00
okcune kpemuus(1V) u kpemuuenoii kuciore. CHIMKAThI, UX MCIOJIb30BAaHUE B
OBITY, MEIUIIMHE, TPOMBIILICHHOCTH. BaXKHeHIIe CTpOUTEIbHBIE MaTepHaIbL:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. I[Ipobrempl Oe3omacHOTO
HCIOJIb30BAHUS CTPOUTEIILHBIX MATEPHUAJIOB B IIOBCEHEBHOM KH3HH

2.8

XUMHUECKUI HKCIEPUMEHT: H3y4YeHHE 00pa3IoB HEOPTaHWYECKHX BEIIECTB,
CBOWCTB COJISHOM KMCJIOTHI; IPOBEIEHNE KaYeCTBEHHBIX pEeaKIMi Ha XJIOpUA-
WOHBI W HaOIIOJICHHE TPHU3HAKOB WX TMPOTEKAHUS; OIBITHL, OTPAKAIOIIHNE
¢u3nyeckue 1 XMMUYECKHe CBOWCTBA raJIOTCHOB M UX COEAMHEHUI (BO3MOKHO
HCIIOJIb30BaHNE BUEOMATEPHUAIOB); O3HAKOMJIEHHE € o0Opa3laMu XJIOpPUIOB
(rajloreHNI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl U €€ COCTUHEHUSIMHU
(BO3MOKHO HCITOJIB30BaHHWE BHUJCOMATEPUATIOB); HAOJMIOIEHHE TIpoliecca
o0yriMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3yYeHHE XMMHYECKHUX CBOMCTB pa30aBIICHHOW CEPHOW KHCIIOTHI, TPOBEICHHE
KayeCTBEHHOW peakuuu Ha Ccyiabpar-uoH MU HaONMIOJeHHe Tpu3HaKa e¢
MPOTEKAHUS;, 03HAKOMJICHHE C (DU3NIECKUMH CBOMCTBaMH a30Ta, pochopa u ux
coeMHEHUIl (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATepUANIOB), oOpa3namu
a30THBIX U (HOChHOPHBIX YAO0OPEHUH; OJIyYeHHE, COOMpPaHNe, PaciO3HABAHHUE U




U3Y4YCHHE CBOMCTB aMMMAaKa; IPOBEICHHE KauyeCTBEHHBIX pEaKLMi Ha HOH
aMMOHMSI W (ocdar-uoOH UM U3yueHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHICTBHE KOHLICHTPUPOBAHHONW a30THOM KUCIIOTHI C ME/bIO0 (BO3MOKHO
HCIOJIb30BAHNUE BHJIEOMATEPUATIOB); HM3yYEHUE MOJEIEH KPHUCTAUIMUECKUX
pemwéTok anmasza, rpadura, (¢QyJulepeHa; O3HAKOMJIEHHE C IPOLIECCOM
azcopOLUU pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YeHue, coOMpaHMe, pacllo3HaBaHME M M3YUYEHHE CBOMICTB
YIJIEKHCIIOTO Ta3a; IPOBEACHHWE KA4YeCTBEHHBIX pPEaKIMHi Ha KapOoHAT- H
CUJIMKAT-UOHbl M H3YyYCHUE IPU3HAKOB HUX IIPOTEKAHMS; O3HAKOMIICHHE C
MPOLYKUHMEN CHWIMKATHOM IPOMBIIUICHHOCTH; PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a1a4 1o TemMe «BaxkHelne HeMeTa/lIbl U UX COCTMHEHUS)

MerTaibl 1 UX COSIUHEHUS

3.1

OOwiast XapakTepUCTUKAa XMMUYECKUX HJIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxkenns B Ilepuonnueckod cucreMe XUMHYECKHX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
METaJJIMYecKasl ~ KpUCTaUIMyeckass pemeérka. OJIEKTPOXUMUYECKUN  psf
HaIPsLDKEHUN METAJIIIOB

3.2

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. OO0IMe crioco0bl MOTyYeHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposuu. CrjiaBsl (CTallb, 4YyTyH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBbITY U IPOMBIIITIEHHOCTH

3.3

[lenouynsle Merauibl: nosoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; cTpoeHHE MX aTOMOB; HaX0XJIEHUE B MPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABI HaTpusd M Kanud. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX
COCIMHEHUNI

3.4

IllenoyHo3eMenbHbIE  METaIbl MarHuili W KajJdblIMA:  TOJIO)KEHHE B
[Tepuonnueckont cucreme xuMmuueckux 31ueMeHToB /.M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3NyYecKue U XUMHYECKHE CBOMCTBA
Marfusi ¥ Kanplus. Baxueilmue coennHeHWs Kalblus (OKCHI, THIPOKCHI,
coin). KEcTKOoCTh BOJIbI U CLIOCOOBI €€ yCTpaHEHUs!

3.5

AmomuHMil: TonoxeHue B Ilepuomumyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aroMa; HaxoxaeHue B mpupoae. dusmueckue u
XUMHYECKHUE CBOMCTBA AFOMHHUS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHUA
ATFOMUHUS

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMeHToB J[. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXIECHHE B mOpupoje. Pusnyeckue Hu
XUMHYECKHE CBOMCTBa jkene3a. Okcupiwl, ruapokcuabl u conu sxenesa(ll) u
xenesa(lll), ux cocras, CBOMCTBA U NOJTyUYEHUE

3.7

XUMHYECKUH DKCIIEPUMEHT: O3HAKOMJICHUE C 00pa3IiaMu METAIIJIOB M CILJIABOB,
X (U3MYECKMMH CBOMCTBAMH; W3YYCHHE PE3yJbTaTOB KOPPO3UH METAIIOB
(BO3MOXHO HCITOJI30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH
B3aUMOJCHCTBUS OKCHJA KajdbllUd ¢ HATpus C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEAOBAHUE CBOWCTB KECTKOW BOJIBI;
mpoiecca TOPEHUs Kejle3a B KUCIOpoA€ (BO3MOXKHO — HCIONIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHS KAaUECTBEHHBIX PEAKIUil Ha HOHBI
(Maraus, Kanplus, amomunus, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
Ha0JII0/IeHUE U ONMKMCAHWE MPOIECCOB OKpalIMBaHMs IUIAMEHU MOHAMM HATpHS,




Kass ©W  Kajablud  (BO3MOXKHO  HCIIOJIb30BAaHWE  BHJIEOMATEPHAIIOB);
uccienoBaHe aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS U THUIPOKCHIA
[IMHKA; PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHenme MeTauibl 1
HMX COECIMHEHUS

XHMMS M OKpYKarolas cpeia

4.1

HoBeie maTepuansl u TexHonoruu. BeuiecTtBa U maTepuaibl B MMOBCEAHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BELIECTB U
XUMHYECKHX peakiuii B ObiTy. llepBas momMomp mMpu XMMHYECKHX OXKOTax M
OTPABJICHUSX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromier cpeapl [1/IK. Ponp XuMun B pelieHUH 3KOJIOIMUECKUX MPOOIeM.
[IpupojHble HCTOYHMKH YTJIEBOAOPOAOB (yrojb, NPUPOIHBIA ra3, He(Th),
IIPOJAYKTHI UX NIEPEPAOOTKH, UX POJIb B OBITY U IPOMBILILIEHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3yuyeHHue o0pa3l0B MAaTepHaAJIOB (CTEKIIO, CILJIaBbI
METAJUIOB, IOJIMMEPHBIE MaTepHaIbl)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMBI OCHOBHOT'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHose PI'OC

1

IIpencrapienue:
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0 TI03HABAaEMOCTH SIBJICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayYKH Kak obyactu COBpPCMCHHOT'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPbl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O 06III€CTB21;
INOHMMAaHUC MCCTA XUMHUHU CPCIU NPYTUX CCTCCTBCHHLIX HAYK

1.2

0 HAYYHBIX MCTOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCHICCTB U HU3YUCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaTh MOACIN JJIA
00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUSX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYaIOIUMCS paccMaTpUBaTh
XHMUIO KakK chepy cBoelt Oymyieii mpodecCHoHaNbHOM NesITeTbHOCTH
U Cc/eNaTh OCO3HAHHBIM BBIOOp XMMMM KakK MPO(UIBHOTO NpeaMeTa
MIpH NEPEX0/i€ Ha YPOBEHb CPEAHETO 001Eero o0pa3oBaHus

BJ'IaI[eHI/Ie CHUCTEMOM XHMHYECKHUX 3HAHMH H YMCHUC TIPUMCHATH
CUCTEMY XUMHNYCCKUX 3H21HHI71, KOTOpas BKIIIOYACT!

2.1

BOXHEUIINE XUMHMYECKUE TOHATHUS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEHIECTBO, ITPOCTOE M CJIOYKHOE BEIIECTBO, OJHOPOAHAA U
HEOJTHOPOAHAs CMECh, OTHOCHUTENIbHBIE aTOMHasi M MOJIEKYJsipHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAsT Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHUE, COJb (CpemHsisl), XUMHUYECKas
peaKkuMs, peakuuu COEIUHEHHS, PEAKIMHU Pa3JIOKEHUs, PpeaKIuu
3aMeIleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas OIS XMUMHUYECKOIO
AIIEMEHTa B COEMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAsE KOHLIEHTpalUs
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIN CIIOM aToMa, aTOMHas
opbutanb, paadyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIIECHUS,
XMUMHYECKasl CBA3b, MEKTPOOTPULATENBHOCTD, IOJISPHAs U HEMOJISIPHAs
KOBQJIEHTHAs  CBsI3b, HMOHHAas  CBsI3b, METa/NIMYECKas  CBA3b,
KpUCTa/LIM4YecKass pelETka (aTOMHas, MOHHAs, MeTaJUIMJYecKas,
MOJIEKYJISIpHasl), UOH, KaTUOH, aHMOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMAILMs, PEaKUMd HMOHHOro OoOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMM,  OKUCIWTEIb  H
BOCCTAHOBUTENb, OKHCJIEHHE U  BOCCTAHOBJIEHHE, AJIEKTPOJIM3,
XMMUYECKOE pPABHOBECHE, OOpaTHMble M HEOOpaTUMbIE pEaKIHH,
CKOpOCTb XMMMUECKOW peakiuu, Kkaranuszarop, IIJK, xopposus
METAJUIOB, CILIABBI

2.2

OCHOBOIIOJIAralolIue 3aKOHbl XHMHUHU: 3aKOH COXPaHEHHS MAacChl,
nepuoguyeckuii  3akoH JI.MI. MenpneneeBa, 3aKOH IMOCTOSIHCTBA




COCTaBa, 3aKOH ABOFaI[pO

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIpHAS Teopusl, TeopUs
AIEKTPOJIUTAYECKON AUCCOIMALINHI

Briagenue oCHOBaMH XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

YMEHHE MMPaBUIIHHO UCTIOIH30BaTh H3yUECHHBIC BEIIECTBA U MaTEpUaIbI
(B TOM 4HCIE MHHEpaJbHBIC YAOOpPEHHs, METAaUIbl W CIUIABBHI,
MPOIYKTHl TEpepabOTKU MPHUPOJHBIX HCTOYHHUKOB YTIICBOJIOPOIOB
(yrmst, mpupogHOTO raza, Hed)TH) B OBITY, CEITbCKOM XO35HCTBE, Ha
MIPOU3BOJICTBE M IOHUMAHHE 3HAUCHUS >KHPOB, OCIKOB, YTIIEBOJIOB
JUIS OpTaHW3Ma YeJIOBEeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX MPOIECCOB HA OPTaHU3M YEJIOBEKa M OKPYKAIOIIYIO
IPUPOIHYIO CPETY

3.2

YMEHHE HMHTErpupoBaTh XMMUYECKHE 3HAHHUS CO 3HAHUAMHU JIPYTHX
y4eOHBIX PEIMETOB

3.3

HAJIMYHME OMBITa pabOTHl ¢ Pa3TUYHBIMA MCTOYHUKAMHU HWH(GOpMAIUU
N0 XUMHMM (Hay4yHas M HAy4yHO-TOIyJIsipHas JMTEparypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OIICHMBAaTh HWH(OpPMAIMIO O BELIECTBAX, HX
NpeBpalleHUsIX M NPAaKTHYECKOM  MPUMEHEHMH H  yMEHHeE
MCII0JIb30BaTh €€ JUIsl pelIeHUsl yueOHO-1103HaBaTEeIbHbIX 3a/1a4

Biagenne ocHOBaMM IOHSATHUHHOIO ammapaTta ¥u CHUMBOJHUYECKOIO
A3bIKa XMMUH JUISI COCTaBJeHUs (HOpMYJ HEOPraHMYECKHX BEILECTB,
YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHYECKOU
HoMeHKIaTypsl (IUPAC 1 TpuBHanbHOIM)

YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs dMeMeHTa B [lepuomudeckoit
CHCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsa sAapa, oOIee Yucio
AIIEKTPOHOB), PACHpPEECICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOOB, KATUS M KAJIbIIHS

[IpeacraBnene O  NEPUOAMYECKOM  3aBUCMMOCTHM  CBOMCTB
XUMUYECKHX DJIEMEHTOB (paJlyC aTtoMa, dJEKTPOOTPHUIATEIHHOCTH),
MPOCTBIX W CIIOXKHBIX BEIIECTB OT IMOJOXKEHUS DJJIEMEHTOB B
[lepmonnueckoit cucremMe (B MajblXx TNEpHOJAX ©  TJIABHBIX
MOJArPYNNax) v SJEKTPOHHOTO CTPOSHUS aTOMa

YMmenue kiaaccu(uImpoBarth:

7.1

XUMHUYCCKHUC 3JICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHYCCKHUEC PCAKIINU

YMEHHE ONPEACIIATh:

8.1

BAJICHTHOCTb W CTCICHb OKHUCJICHUA XUMHUYCCKUX IJICMCHTOB, 3apsan
HOHa

8.2

BUJl XMMHMYECKOW CBA3M M THUI KPUCTAUIMYECKOW CTPYKTYphl B
COCIMHEHUAX

8.3

XapakTep cpeiibl B BOAHBIX PacTBOpax BeUIecTB (KHCIOT, OCHOBAaHU)

8.4

OKHCJINTCIIb 1 BOCCTAHOBHUTCIIb

YMeHne xapakTepu3oBath (hU3MUECKUe U XUMUYECKHE CBOMCTBA!




9.1

MPOCTBIX BEHIECTB (KUCJIOPOJA, O30H, BOJOPOJ, TIpaduT, anmas,
KpeMHUH, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalud, MarHHA,
KaJIBIIMIA, aTFOMHHMH, JKEJI€30)

9.2

CJIIOKHBIX BEIIECTB, B TOM YHCJEC HMX BOJHBIX pacTBOpoB (Boja,
aMMHaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJ,, OKCHIABI M THUIPOKCHJIBI
meramwioB |-IIA rpymnn, amomunus, meau (l1), nuaka, xenesa (Il u
I1), okeuasl yraepoaa (I u 1V), xpemuus (1V), azora u dpocopa (M1
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA M UX COJIH)

9.3

MPOTHO3UPOBATh M  XapakTEpPU30BaTb CBOMCTBA  BELIECTB B
3aBHCHUMOCTH OT HMX COCTaBa M CTPOCHHUS, MPUMEHEHUE BEILECTB B
3aBUCUMOCTH OT UX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUSI XUMUYECKUX
MPEBPAICHHUI B Pa3JIMYHBIX YCIOBHUIX

10

YMeHue coCcTaBIIsITh MOJICKYJISIDHBIC 1 HOHHBIC YPABHCHUSA peaKI_II/Iﬁ, B
TOM YHUCJIC!

10.1

peaKkifii HFOHHOTO OOMEeHa

10.2

OKHCIINTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ

10.3

WUTIOCTPUPYIOIIMX ~XMUMHYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
(TpyIii) HeOpraHW4YeCKUX BEUIECTB

10.4

IMOATBCPIKAAOINHNX 'CHCTHYCCKYIO B3daUMOCBA3b MCXKAY HUMHU

11

YMeHune BIYUCIATh (IPOBOUTE PACUYETHI):

111

OTHOCUTCIIbHYIO MOJICKYJIDHYHO W MOJIIPHYHO MacCChbl BCHICCTB,
MAaCCOBYIO JOJIIO XUMHWYCCKOT'O 3JICMCHTA B COCAUMHCHUHN

11.2

MAacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,

11.3

KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00beM ra3oB

11.4

[0 YpPaBHEHUSM XHMHUYECKUX PEAKIUil U HaXOAUTh KOJUYECTBO
BEIIeCTBAa, 00BEM U Maccy peareHTOB WM MIPOAYKTOB PEAKIIUU

12

Brnagenue (3HaHUE OCHOB):

121

OCHOBHBIMM ~ METOJaMHM  HAy4yHOro TO3HaHUs  (HaOmroaeHue,
U3MEpEeHHe, SKCTIEPUMEHT, MOJIETTUPOBAHUE) NIPH U3yUEHUH BEIIECTB U
XUMUYECKUX SIBJICHUH; yMeHue CcGOopMyJIHpoBaTh MpodiieMy H
MIPEJJIOKUTh MYTH €€ pelIeHUs

12.2

Oe3omacHOil pabOThl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
MTOCY IO M JJa0OPAaTOPHBIM 000PYIOBAHIEM

12.3

MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3YEMBIMU
B MTOBCEIHEBHOMN XU3HU, MPaBUJIaMH TIOBEJICHUS B IENAX cOepexeHus
3I0POBbSI M OKpPYXKArOLIeld NPUPOJHON Cpelbl; IOHMMaHHE Bpeaa
(omacHOCTH) BO3JIEHCTBHS HA JKHUBBIE OPTaHU3MBI OMNpPEAETIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U IMPEAOTBpALLlEHUs] UX BPEAHOIO
BO3JICUCTBUS

13

Hamuuwne MPAKTUYCCKUX HABLIKOB IUIAHUPOBAHHUA U OCYHICCTBIICHUA
CICAYIOMHNX XUMHUYCCKUX SKCIICPUMCHTOB!

131

U3y4YeHHE U onmucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE
¢  (U3NYECKUMH W  XUMUYECKHUMH  SIBJICHUSMHU,  OTIBITHI,
WJUTIOCTPUPYIOIIHE MPU3HAKU TPOTEKAHUS XUMHUYECKUX peaklui

13.2

U3yYeHHUE CIIOCOOOB pa3JIelICHHsI CMecel




13.3

IMOJIYUYCHHE KHUCIOpOoada M HM3YUYCHHUC €TI0 CBOﬁCTB; IMOJIYUCHHUEC
BOAOpPOJa U M3YUYCHUC CTO CBOﬁCTB; MOJIYUYCHHC YTJICKHUCIIOIO ra3a u
HN3YYCHUEC €TO CBOﬁCTB; INOJIY4YCHHEC aMMHAaKa U U3YUCHHUEC €TO CBOMCTB

13.4

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHONM MaccoBOM  Jonei
pacTBOPEHHOT'O BEIIECTBA

135

MIPUMEHEHUE WHJIUKaTOPOB (;makmyca, METUJIOpaHKa u
dbeHondTanenHa) IS ONPENCICHUS XapaKTepa Cpeabl B PacTBOpax
KHMCJIOT U LIeJIoYei

13.6

WCCIIC/IOBAHME U  OMNKMCAHUE CBOMCTB HEOPraHMYECKHX BEIICCTB
Pa3IMYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBHITECHEHHWE OJHOTO MeTajula JAPYrMM U3  pacTBopa  COJH;
uccienoBaHre aM(OTEpPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U
IUHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHBIEC KJIAaCCHI
HCOPIraHUYCCKUX COGHHHCHHﬁ»; ((BJ'ICKTpOJ'H/ITI/IquKaH
JUCCOLIMAIIHs) , «Baxneimue HeEMETaUIBLI W HX COCOAUHCHUA,
«Baxkneinme MeTalIbl M UX COCANHCHMUA»

13.8

XAMHUYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  NPH3HAKU
NPOTEKaHUS PEaKIMii MOHHOTO OOMEHAa; KaueCTBEHHBIC pPEaKiuu Ha
INPUCYTCTBYIOIIME B BOJHBIX PAacTBOpax MOHBI: XJOPHI-, OpoMHI-,
nonua-, cyiabdar-, Qocdar-, KapOboHAT-, CHUIMKAT-aHHOHBI,
T'MJIPOKCU/I-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJblUs, allOMUHUS,
kenesa (2+) u xkenesa (3+), menu (2+), nMHKA

14

VYMmeHnue:

141

NPEJCTaBIATh PE3YyJbTaThl AKCIEPUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeabCcTB, TpaUKOB M TaOMUI] W BBIABIATH SMIMPHUYECKUE
3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBATh CBSI3U MEXJY PEabHO HAOII0JaeMbIMU XUMHUECKUMU
ABJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIMMHU B MaKpO- U MUKPOMHUPE,
00BSACHSATh NPUYUHBI MHOTOOOPA3Hsl BEIIECTB




HHEPEYEHbDb 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OCHOBHOM
IroCYAJAPCTBEHHOM 3K3AMEHE 110 XUMWHU

Kon

HpOBepﬂeMLIﬁ JIEMECHT COACPKAaHUS

1

HepBOHa‘-IaJIBHbIG XUMHNYCCKUC ITOHATHUA

11

UYucteie BemecTBa U cMecu. CriocoObl pa3zienenus cMmecei

1.2

AToMBI U MOJICKYJIBI. Xumudeckue daeMEHTH. CHMBOJIIBI  XUMHYECKHX
JJICMCHTOB. HpOCTHe " CJIOXKHBIC BEIICCTBA.

13

Xumudaeckast (bOpMy.]'Ia. BanleHTHOCTh aTOMOB XMMHYECKHX dJIeMeHTOB. CTeneHb
OKHCJICHHUA

14

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocUTeIbHAs aTOMHAs Macca.
OTHOCHUTENbHAA MOJICKYJIAIpHAass Macca. MaccoBas g0Jsi XUMHYECKOI0 3JIEMEHTa
B COCIMHCHUU

1.5

KonuyectBo BemectBa. Moabs. MomsipHass macca. MomsipHblii 00bEM Ta3oB.
B3anMocBsI3b KOJIMYECTBa, MACCHI U YHCIIa CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

dusznuecKkue U XUMUYECKUE SABICHUA. XUMUYECKas peakuus U e INPU3HAKHU.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XMMHUECKHE YPaBHEHHUS

Ilepnonnueckuil 3akoH u llepuogmyeckas cucreMa XUMHUYECKHX JJIEMEHTOB
J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepnonnueckuil 3akoH. [lepuoguyeckas cucreMa XMMU4eCKUX 371eMeHTOB JI.11.
Menneneesa. Ilepuoast u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEDA,
HOMEPOB IEpUOa U IPYMNIIbI IIEMEHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0ueK aToMOB IMepBbIX 20 XHMMHUYECKHUX 3JEMEHTOB
ITepnonnueckoi cucremsl JI.M1. MeHeneena

2.3

BaKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XHUMHUYCCKHUX 3JICMCHTOB MEPBLIX Tpex
NnepruoaoB, Kallvid, KaJIbIUA (pamzlyca aTOMOB, 3JICKTPOOTPUIATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIMYCCKUX CBOfICTB) n HX COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHUH C TIIOJOXXCHHMEM DJJICMCHTOB B Hepnonnqecxoﬁ CUCTEME H
CTPOCHUEM HUX ATOMOB

CtpoeHue BeecTna

3.1

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. Hounas CBSI3b.
Meramnnueckas CBI3b

3.2

Tumbel  KpUCTAITUYECKUX PemETOK (aTOMHasl, WOHHAsA, MeETajuIhJecKas),
3aBHCUMOCTh CBOWCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM PELIETKM M BHUAA
XUMHUYECKOU CBA3U

Baxuerlime mnpeAcTaBUTENM HEOPraHMYECKUX BemecTB. Hemeramnel U ux
coeaqruHeHus. MeTayuibl M1 UX COEUHEHUS

4.1

Knaccugukanuss M HOMEHKIATypa HEOPTaHWYECKHX COCIUHEHUH: OKCHJIOB
(coneobpasyromue: OCHOBHBIE, KHCIIOTHBIE, amoTepHbIE) u
HecoJeo0pa3yIre; OCHOBaHUU (IIENOYM W HEPaCcTBOPHUMBIC OCHOBAHUS);
KUCTIOT  (KHCIIOpOAcOoAepXkale ¢ OECKUCIOPOAHbIE, OJHOOCHOBHBIE H
MHOT'OOCHOBHBIE); COJI€H (CPEIHUX U KUCIBIX)

4.2

duznyeckue ©W XMMHYECKHE CBOMCTBA IMPOCTHIX  BCHICCTB-HCMCTAJJIOB!




BOJIOPO/IA, XJIOpa, KUCIIOPOJIa, Cepbl, a30ta, hocdopa, yriepona, KpeMHUs

4.3

®u3nyeckue M XUMUYECKHE CBOWMCTBA IIPOCTHIX BELIECTB-METAJUIOB: JIMTHS,
HATpHUs, Kalus, MarHus M KaJbLUs, AJIIOMHHMS, XKejle3d. DJIEKTPOXUMUYECKUI
psA HAIPSDKCHUM METAJIIOB

4.4

du3znueckue U XMMHUYECKHE CBOMICTBA BOJOPOJHBIX COGIII/IHCHI/Iﬁ HCMCTAJIJIOB:
XJIOpOBOAOPOJa, CCPOBOJOPOAd, AMMHAKA

4.5

dusnueckue W XMMHYECKHE CBOMCTBA OKCHIOB HemeTauioB: cepol (1V, VI),
azora(ll, 1V, V), docoopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenue
OKCHIOB HEMETAIOB

4.6

Xumudeckue cpoiictBa okcunoB: MetawioB IA-IIIA rpymmn, munka, menu(ll) u
xenesa(ll, 11). [Tonydenne oKCHIOB METAJIIIOB

4.7

XVWMHUYECKHE CBOWMCTBA OCHOBAaHWH M aM(POTEPHBIX THMAPOKCUIOB (Ha TpHUMEpe
THAPOKCUIOB  alIOMUHUS, JKene3za, UuHKa). [lomydyenue ocHOBaHuUN U
aM(bOTEPHBIX THIPOKCHJIOB

4.8

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOW, CEpOBOJIOPOIHOM,
CEpHHUCTOM, cepHOU, a30THOU, (ochopHOM, KpeMHUEBOH, yroiabHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[Tosrydyenue Kucinor

4.9

OO61re xuMHYECKUe CBOMCTBa cpeiHuX coneil. [lonyuenue coneit

4.10

[Tonyuyenue, coOupaHue, paclo3HABaHHE BOJAOPOJA, KHCIOPOJa, aMMHaKa,
YIJICKHCIIOTO Ta3a B JJA00OPaTOpHH

411

[Tonmyuyenne amMMuaka, CepHOW U a30THOM KUCJIOT B MpOMBINUIEHHOCTH. O01ue
CIOCOOBI MOJYYECHUS] METAJIJIOB

4.12

I'eneTmueckas CBI3b MCXKAY KilaCCaMM HCOPraHMYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccudukanus XuMUuecKuX peakuui Mo pa3iIMyHbIM MPU3HAKaM: [0 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B PEaKIMU BELIECTB, MO TemioBoMy 3¢ddekry, mo
VU3MEHEHUIO CTEIICHEW OKHMCIICHHsI XUMHUYECKUX 3JIEMEHTOB

5.2

TemoBoit 3¢ (HeKT XMMHUECKON peakuu, TEPMOXUMHUECKUE YpaBHEHUS. DK30-
Y DHJIO0TEpMUYECKUE peakunu. TepMOXUMHUYECKHE YPABHEHHUS

5.3

OKHCIUTENBHOBOCCTAHOBUTENIBHBIE peakIMU. OKHCIUTENN U BOCCTAHOBUTEIU.
[Ipouecchl ~ OKMCIEHMSI M BOCCTAHOBJICHHSA.  DJIEKTPOHHBIM  OajaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKIIUI

5.4

Teopus 3eKTpOIUTHYECKON auccoruanuu. KaTuoHbl, aHHOHBI. DIEKTPOIUTHI U
HEINEKTPOoJUTHI. CHUIIbHBIC U c1a0bIe JIEKTPOTUTHL. CTENEHb JUCCOIMAIIHI

5.5

Peakiun moHHOTO OOMEHA. YCJIOBHSI MPOTEKAHUs PEAKIMA MOHHOTO OOMEHa,
MIOJIHBIE U COKPAIIEHHBIC NOHHBIC YPABHEHUS PEAKIUI

XUMHS U OKpYXKaroliasl cpesia

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HM YelOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHMUYECKUX peakuuid B jabopaTopuu U OBITY.
IlepBas MOMOILb IPU XUMUYECKUX 0KOTr'aX U OTPABJICHUSX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYyXKaromehd cpeapl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa W BOJOEMOB), CIHOCOOBI €ro MPEIOTBpALICHUS
[Ipenenbnas npomyctumass konueHTpauust BemectB (IIJK). Ponp xumuu B
pPEIICHUH DKOJIOTHYECKHUX TpoOsieM. VYCWICHHEe MapHUKOBOTO dbdeKTa,




pa3pylIeHUEe 030HOBOTO CJIOSI

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U UX COCITUHEHUN B
ObITy, MEAMLUHE, MPOMBIIUICHHOCTH W CEIbCKOM Xo3siicTBe. IIpumMeHeHne

6.3 METaJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPAJIOMUHHHA, OpoH3a) B OBITy U
MPOMBINIICHHOCTH UX coequHeHui. [IoHsaTHe 0 KOppO3uH METaioB, OCHOBHbBIE
CIOCOOBI 3aLIUTHI UX OT KOPPO3UHU

6.4 [TpupoaHble HCTOYHUKHM YTIIEBOJAOPONOB (Yroyib, HPUPOJHBIN Ta3, HEPTH),
MIPOJIYKTHI MX MepepaboTKH (OEH3MH), UX POJIb B OBITY M MPOMBIIIIEHHOCTH
[lepBoHauanbHble TOHATHS OO0 OpPraHUYECKUX BEIIECTBAX KaK O COEIMHEHMAX

6.5 yriiepoja (MeTaH, 3TaH, STWIEH, alleTUIeH, STAaHOJI, TIIMIEPHUH, YKCYCHAs! KUCIIOTA).
[TonsiTie 0 OMONIOTMYECKH BaKHBIX BEUIECTBAX: KUpaX, OeNKax, yriieBojJax — U X
pOJIK B )KU3HH YEJIOBEKa

7 PacuéTni:

7.1 1o (hopMysIaM XUMHYECKHX COSAMHEHUM

7.2 MaccChl (MaccoBOI) JOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMHYECKUM YPaBHCHHUSIM




