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INOACHUTEJIBHAS 3AIINCKA

[TporpaMmMa o XuMuu Ha ypOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA 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 opranu3anusx Poccuiickoin denepamnmm.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOyYeHHS,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIMXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s13aTeIbHOE MPEAMETHOE COJIEpkKAHUE, MPeyCMaTpUBAET paclpeiesieHre ero mo Kjiaccam u
CTPYKTYpUPOBAHUE I10 pa3jiejaM U TeMaM IIPOorpaMMbl IO XUMUH, ONIPEIENseT KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKHU COACP>KAaHUS, PEKOMEHIYEeMYIO IOCJIEI0BATEeIbHOCTh
U3YYCHUS] XUMUHU C yU4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Yy4eOHOTO
porecca, BO3PACTHBIX OCOOCHHOCTEH 00YJarOIINXCsI, OMPEACIIIECT BO3MOXKHOCTH TIPEMETa JIst
peanuzanuu TpeOOBaHHM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl Ha
YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHus, a Tak)Ke TpeOOBaHUI K pe3yabTaTaM 00ydeHUsI XUMUHU
HA YypOBHE IMeNedl W3ydeHHs MpeaMeTa W OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JIEATETLHOCTH 00YYaIOIIETOCs TI0 OCBOECHUIO YYEOHOTO COJIEPIKAHMS.

3HaHME XUMUH CIIY>KUT OCHOBOH 11 (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4aloIIerocs, ero
MPEJICTABICHUA O MAaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMHUPYEMbIe XUMHUCH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLIUU BEIIECTB B PUPOJIE, O MYTIAX
peuieHuss TIO0ANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOI 1 SKOJIOTHYECKON 6e30MacHOCTH, TPOOIeM 3paBOOXPAHEHHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJBTYPBI JINTYHOCTH, €€ 001IeH 1 PYyHKITMOHAITBHONU TPAMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0ydarommxcs,
HAaBBIKOB HMX  CAMOCTOSITEIbHOM  y4eOHOW  JESATENBHOCTH, OKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJIHEBHOM IJKU3HHU, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YETIOBEKA, SIBIISIETCS] OTBETCTBEHHBIM 3TArioM B (POPMUPOBAHUU
€CTECTBEHHO--HAyYHON TPaMOTHOCTU 00YYaOIINXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOyyJaronuxcs.

JlanHble HampaBiieHHss B OOy4eHHH XUMHUHU 0O0ECIIeYMBAIOTCS CHEU(UKON Coaep KaHUs
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TEeNarorTMYecKd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOI HAYKU XMMHUU Ha ONPEICTIEHHOM dTarie e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIETO OOpa30oBaHUs OPUEHTHUPOBAH HA OCBOCHHE
00y4JaroIMMHUCS CUCTEMBI TIEpPBOHAYATIHHBIX MOHSATHH XUMHUHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJICITBHBIX 3HAUNMBIX MIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa comepaHus MPOrpaMMbl MO XHUMHH C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ m3ydeHuro. ComepaHuE CKJIQJbIBACTCA W3 CHUCTEMBl MOHATHH O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuUMHUYecKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpHO OpTraHW30BaHbI IO TPUHIIMITY IOCJIEI0BATEILHOTO PAa3BUTHS 3HAHWM HAa OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYSHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— IPEJCTABICHUN 00 AIEKTPOIUTUIECCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHMS PACCMATPUBAIOTCA HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOr0 IPUMEHEHHUS U IIOJyYEHHUs] U3y4aeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl IO XHUMHUHU CIIOCOOCTBYET (OPMHUPOBAHHUIO TMPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HAaHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
OPOUCXOMUT C TPHUBJICYCHHWEM 3HAHUM M3 paHee M3YyYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxarouii Mupy», «buonorus. 5—7 kiacce» U «Pusmnka. 7 Kiacc».

[Tpu u3yueHNn XUMUN TPOUCXOAUT (POPMUPOBAHKE 3HAHHI OCHOB XUMHUECKON HAYKH KaK
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JESTEIbHOCTH YEJIOBEKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpBI. 3afaya y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MIOJIO)KEHUH, JOCTYNHBIX O0OOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU W3YUYCHHUH 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 C BEIIeCTBaMHU B ITOBCETHEBHOM JKU3HHU.

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

— (popMmHupoBaHUE MHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY TPHHITHIO PEHICHWH, CHOCOOHOW amanTupoBaThCcs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMAaTH4YeCKOe MpUOOIIEHHE O0O0y4aroIuxcsi K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaroIUMHUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OLICHHWBATh SIBIEHUS OKPY’KAIOIIEr0 MHUpA, MCHONb3Yys 3HAHUS U
OMNBIT, TOJY4YEHHbIE MpPU HM3YUYEHUU XHUMHUHU, TMPUMEHATh HMX NpPU pELIeHUU MpodiemM B
NIOBCEAHEBHOM XKU3HU U TPYIOBOU JEATEIILHOCTH,

— (opmupoBaHue y 00y4yaroumxcs r'yMaHUCTHUECKUX OTHOILIEHHM, TOHUMaHUs [IEHHOCTH
XUMHMYECKHX 3HAHUHU Ui BBIPAOOTKU SKOJIOTMYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpenbl;

— pa3BUTHE MOTHUBAITUU K 00YUYEHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOGHHS OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
po( WISl ¥ HAPABIIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

[Tporpammoil mpeayCMOTpPEHO LieleHanpaBieHHoe (opMHUpOBaHKUE (DPYHKIIMOHAIBHOM
rPaMOTHOCTH OOYYaroIMXCsl — CHOCOOHOCTH MPHUMEHSATH MOJY4YEHHbIE B Ipolecce o0yueHus
3HAHUS IS pelieHUs] YUeOHbIX U MPAKTHUECKUX 3ajau.

OCHOBHBIMU COCTABJIIIOIIMMU (YHKIIMOHATBHOW TPAaMOTHOCTH SIBIISIFOTCSI CHOCOOHOCTH
YyeJiOBeKa IeCTBOBATb B COBPEMEHHOM o00LIecTBe, pemaTbh pasjiMYHble 3a4a4u
(MaKCMMAJIBHO WIMPOKOI0 [IMAMNAa30HA), HMCHOJb3ysl NPH 3TOM OINpeAeIeHHbIe 3HAHUS,
YMEHHS U KOMIICTCHIIUH.

B kadecTBE OCHOBHBIX COCTaBJSIOIIMX (YHKIMOHAIBHOW T'PAMOTHOCTH BBIJENICHBI:
MaTeMaTh4yecKkas, YUTaTeIbCKasl, eCTECTBEHHOHAy4YHas, (MHAHCOBAs IPAMOTHOCTH, TJI00aIbHBIE
KOMIIETEHIIMM U KPEATUBHOE MBILLIIICHHE.



OyHKIMOHAIBHAS ~ TPAMOTHOCTh MPOSIBJISIETCS B PEIICHHH  MPOOJEMHBIX  3ajad,
BBIXOJISIIUX 32 MPeAeibl yUeOHBIX CUTYyallMid, U HE MOXO0XKHX HAa T€ 3a7add, B XOJI€ KOTOPBIX
NPHOOpETAIMCh ¥ OTPa0aThIBAIMCh 3HAHMS M YMEHHSA. OTH CHTyallMM CBS3aHBI C
pa3HoO00pa3HBIMU ACTICKTAMH OKPYIKAIOIIEH JKU3HH.

OO11ee YUCIIO YacoB, OTBEACHHBIX I M3yUCHHUS XUMHUHU Ha YPOBHE OCHOBHOI'O OOILEIrO
oOpa3oBanmus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 yaca B Hezleno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauajbHbIe XMMHUYECKHE MOHATHSA (20 yacoB)

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YeJlOBeKa. XHMMHS B CUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BeniecTBa U cMecu. CriocoObl pasielieHust cMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocThie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENNbHAA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MomnsipHas macca. B3anMocBs3b KOJIMYeCTBa, MAacchl U
YHCIIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o opMmynaM XMMHUYECKHX COCTUHEHHM.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HAKU. 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,
MPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela C KUCIOTOW) SIBIIEHUH, HaOII0IeHNE
W ONHCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, pasznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE >Kene3a c pactBopoM coiu Mmenu (), m3yuenume cmoco6oB
pa3fieNieHuss CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUBAaHUE, JAUCTUILIALINA,
xpoMarorpadusi, TPOBEJACHHE OUYMCTKH TOBAPEHHOW COJIM, HAOMIOJCHUE W OIMCaHUE
pe3yabTaTOB MPOBEJICHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MacChl, CO3/1aHUE
MoieNIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baxneiimue npeacraBuTe/ M Heopranndeckux semects (30 yacoB)

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopojg — 31€MEHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucinopoja B mpupoje, GU3NYecKue U XUMUUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MMONy4eHHs KHUCIOpoJa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — aljaoTporHas MOAH(PUKAIUS
KHCIIOpO/1a.

TermnoBoit >(hdexT XuMHUYECKOW peakIHH, TEPMOXUMHUYECKHWE YpaBHEHHUS, 5K30- H
SHIOTEPMUYECKHE peaKIuu. TOIIMBO: Yroib W METaH. 3arps3HEHHE BO3/AyXa, YCUJICHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bomopon — »meMeHT m mpoctoe BemiecTBO. HaxoxkaeHue Bojopoda B IPHUPOJIE,
buznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Mousipablii 00bEM Ta30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAacTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas oSl BEIIECTBA B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BObI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJA. OXxpaHa W OYHCTKA
MPUPOIHBIX BOJ.

Knaccudukanust uHeopranmyeckux coeauHeHnid. Oxcuasl. Knaccudukamus OKCHIOB:
cojieoOpa3zyromue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomie. HomeHknaTypa
OKCcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydueHue okcuaos.



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

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucior. OU3HUECKUe U XUMUYECKHE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tomyyenue Kuciort.

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

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBECHHOE OMpeelICHUE COJCpKaHUsI KUCIOPOoJa B BO3AYyXE, MOIyYCHHE, COOMpaHHE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHUS M IMPEKpAIICHUs] TOpeHus (Ioxapa), 03HAKOMJICHHUE C
o0Opa3liaMu OKCHIOB M ONUCaHHE MX CBOMCTB, MOJy4YeHHE, COOHpaHue, pacrno3HaBaHUE U
U3yYeHHE CBOWCTB BOjOpoaa (ropeHue), B3aumojeicrBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), HAOIIOCHHE 00pa3loB BEUIECTB 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), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3aumojeiicteus okcuga menu (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C METaslaMH,
peaKuMuii HEUTpaIu3aluu, I[OJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelue
KJIACChl HEOPTraHUYECKUX COEAUHEHMIN.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucremMa xummuuyeckux djementos . U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKas CBA3b. OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
peakuun (18 yacos)

[lepBble TOMBITKH KJIAacCH(PUKAMA XUMHUUYECKHX dJeMeHTOB. [loHsaTHe o Trpymnmax
CXOHBIX JIEMEHTOB (IIETOYHBIC U MIETIOYHO3EMETbHBIE METAIUIbI, TaJOTeHbl, UHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCHIBL.

Ilepuonnueckuin 3akoH. llepmoanueckass cucremMa xumMuueckux dssemeHtos . U
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmsl. DU3HYECKH CMBICT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIbI SJIEMEHTA.

Crpoenue aromoB. CoctraB artoMHbIX sAnep. M3ortomsl. Onexktponsl. CtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX AJIeMEeHTOB [leproandeckoil cucTeMsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHYECKOTO 3JIEMEHTa IO €ro IMOJOXKEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

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

3nauenue [lepuoanmueckoro 3akona u Ilepuognueckoil cucTeMbl XUMUUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchbl
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn.

HM3ydeHrue oO0pas3IloB BEMIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBHE THUIIPOKCHIA
[MHKAa C pacTBOpamMu KUCIOT M IEJOYel, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOMIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TOpeHue, peakiiuu pa3ioKeHUs, COSTUHEHHUS).

Mesicnpeomemmuuie ceasu



Peanuzanus MeXnpeaMeTHBIX CBsI3€H NMPU M3Y4YEHUH XUMHH B 8 KJIacCE OCYILECTBIISAETCS
Yyepe3 HCIOJIb30BaHME KaK OOLIMX EeCTeCTBEHHO--HAYyYHBIX TMOHATUH, TaK W MOHATHH,
SABJISIFOIIMXCSI CHCTEMHBIMHU JJIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O IIMKJIA.

OOme ecTeCTBEHHO--HAYYHBIC TOHATHS: HAy4YHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJIEIIb, IBJICHUE.

@dusmuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIa, 3JEKTPUUECKUN 3apsl, BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTrBo u xumuieckasi peakuus (17 yacoB)

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMu4Yeckux dyemeHros [l M.
MenpeneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHMU CBOWCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kaaus, KajblUs U UX COCAUHEHUH B COOTBETCTBHM C
HOJIOKEHHUEM 3JIeMeHTOB B [lepruonnyeckoii cucteme U CTpOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUMA KPUCTAJUIMYECKOM PEIETKH M BHJA XMMUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jMuYHbIM KJlacCaM HEOPraHMYECKHUX COEIMHEHUH, IeHEeTHYecKas
CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YUacCTBYIOUIMX B peakIUH BEUIECTB, MO TEMmIoBOMY 3(dexTy, Mo HM3MEHEHHUIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YyYaCTUIO KaTalu3aropa). DK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHHUS.

[TonsiTue o ckopocTH XxumMudeckoi peakuuu. [loHarne o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. [lonsatue o
karanuze. lloHsatne o XuMHueckoM paBHOBecHU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XMMHYECKON PEAaKIMH U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHHE YPaBHEHUI OKHCIHTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust 2IEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEDIEKTPOIUTHl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAAMHU XHMHUYECKOH CBS3U.
Crenenp qucconnanui. CUIbHbBIE U CIIA0bIE 3JEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUid HOHHOTO OOMEeHa, MOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHMI M COJEW B CBETE
MpEJCTaBICHU 00 3JIEKTPONIUTHYECKOW auccoruanuu. KadecTBeHHblE pEaklMd Ha HOHBL.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEILIECTB —
METAJJIOB M HeMeTalyioB (rpadura W anmasza), CIOXKHBIX BEUIeCTB (XJIOpHIa HaTpus),
HCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKON pEaKUuu OT BO3ICHCTBUS Pa3IMUHBIX
(bakTOpoB, UCCIIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpollecca JAUCCOLUAIII
KHCJIOT, Ienodyed M cosneld (BO3MOXKHO HCIIOJIb30BaHME BHAEO MAaTepHalioB), IpPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOIIMX TMPU3HAKH MPOTEKaHUs peakIMii MOHHOTO oOMeHa (oOpa3oBaHue
ocajZika, BBIACNCHHE Tra3a, 00pa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX TMPHUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (FOpeHue, peaklu pasjIoXkKeHUs, COEAMHEHUs),
pacrno3HaBaHME€ HEOPraHMYECKUX BEUIECTB C IOMOIIBI0O KAauE€CTBEHHBIX PEAKLUIl Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTanjbl u ux coequHeHus (25 yacoB)

OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEepHbIE
crernieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuUMepe XJopa (B3aMMOJEHCTBHE C MeETaUlaMH, HeMeTalllaMH,
mienouamu).  XusopoBopopod. ConsiHas KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlefcTBre XJiopa U XJIOpOBOJOPO/ia Ha OPraHu3M YesoBeka. Baxuelime xjiopuabl
U MX HaXOXJICHUE B IIPHPO/IE.

OOmas xapakrepuctuka 531eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUsS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XUMHUYECKHe cBoMcTBa. OKCHUIBI CEphl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3MYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpPENCTaBHTENS Kilacca KUCIOT W crenudpuueckue). XUMHYECKHE pPEeaKIuy,
JeKallye B OCHOBE HPOMBIIUICHHOTO croco0a IOJydeHUs CepHOM Kuciorel. [Ipumenenue
cepHoll Kucnotel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklis Ha cyiab(paT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B MpHUpoae. XUMHMUYECKOE 3arps3HEHHE OKpYXarolel cpessl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
HPEJOTBPALICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (HU3UUEcKue Hu
XHUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero (U3N4ecKue 1 XUMUIECKHE
CBOWCTBA, MoylyyeHue u npumenenue. Coinu aMMOHUS, UX (pU3NYecKre U XMMUYECKHE CBOICTBA,
npuMmeHenue. KadecTBeHHas peaklivs Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyYeHUE,
¢u3myeckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoap3oBaHWe HUTPATOB M COJIEH aMMOHMSI B KaueCTBE MHUHEPAJIBHBIX
ynoOpeHnid. XMMHUYeCcKoe 3arpsi3HEHUE OKpY’KaloIIeld Cpebl COeANHEHUSIMU a30Ta (KUCIIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBBI M BOA0EMOB). Pocdop, amIoTpoIHble MOAUPUKALNN
docthopa, ¢pusznyeckue u xummuueckue cporictBa. Okcua docdopa (V) u pochopHas kucioTa,
¢usznyeckue M XHMMHUYECKHE CBOWCTBa, mnoiyueHue. lcmonb3zoBanue QocharoB B KayecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OO6mass xapakrtepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble CTENCHU OKUCIEHHs. YTIepoJ], aJlIOTPONHbIE MOAU(UKAILIMK, PACIPOCTPAHEHUE B
npupoje, pusndeckre U XuMH4YecKkue cBoicTBa. Axcopouus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, ux GU3M4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTy4eHHe U TPUMEHEeHHEe. DKOJIOTHYecKre MpoOaeMbl, CBA3aHHbIe ¢ okcuoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucinora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Mcmonb3oBanue  kapOOHAaTOB B OBITY, MEIHIIMHE,
MIPOMBINIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUAX Yriepoja
(MeraH, »TaH, OSTWJIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YKCycHas kucnorta). Ilpuponnsie
UCTOYHUKH YIJIE€BOJOPOAOB (yroib, MPUPOAHBIA ra3, HEPTb), MPOIAYKTHI HX MepepadoTKH
(6eH3uH), UX POJb B OBITY W MPOMBIIIIICHHOCTH. [oHATHE 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YIJIeBoJaXx — M HMX pOJM B KU3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COCAMHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHUE CBOWCTBA, IMOJY4YEHHE U IpPHUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpeactaBieHuss o6 okcuue kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimme



CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. IIpoGremsr
0€30MacHOT0 UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPHUAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, MIPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOICTBA TAJIOTCHOB M MX COSAMHCHHN (BO3MOKHO
UCIIOJIb30BAaHUE BHUAEOMATEpUaOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOreHUIOB),
O3HaKOMJICHHE ¢ o0Opa3uamMu ceppl M €& COCOUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHaoB), HaOmOJeHHe Tmporecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTHI, TIPOBEJCHUE KAaueCTBEHHOM peaklMu Ha cyinb(ar-uoH U HaONOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMHU CBOMCTBAMHM a30Ta, (ocdopa W uX coenTuHEHHUN
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUATIOB), 0OOpa3iiaMu a30THBIX U pocOopHBIX ya0OpeHUH,
[OJly4eHue, coOupaHue, pacro3HaBaHHWE W U3YYEHHE CBOMCTB aMMuHaka, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HOH aMMoHUsA U ¢ocar-uOH U U3yYeHHE NPHU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3YUYEHHE MOJENel KPUCTAIMYECKHUX PEHIETOK aamasa,
rpaduTa, ¢yJUiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, Mojay4yeHue, COOMpaHue, pacro3HaBaHUE
Y W3y4Y€HHE CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBEJECHHWE KAaYeCTBEHHBIX peaklMii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHME C MPOAyKUHUEH
CHUJIMKATHOW TMPOMBIIUJICHHOCTH, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a/lad Mo Teme «Bakueiimue
HEMETaJUIbl U UX COCUHEHUSD).

MeTtaniibl M UX coequHeHus (20 yacos)

OO0mass xapakTepUCTHKA XMMHYECKHUX DJIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckoit cucreme xumuyeckux sneMenToB . . Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYecKas
peméTka. DIEKTPOXUMUYECKUN psAJl HalpspDKeHUW MeTauioB. dusmyeckue M XUMHUUYECKHE
cBoiicTBa MeTaiioB. OOmue crnocoObl moxydeHus: MeTasioB. [loHATHE O KOPPO3HHM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUMN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTawibl: ONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXxOXAeHUE B npupoje. Ouznueckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[IlenoyHo3eMenbHBIE METAUIBI MarHuil W KajlblUW: noyokeHne B Ilepuoamueckoit
cucreMe xumudeckux sneMmeHtoB JI. 1. MeHneneeBa, CTpO€HHE UX aTOMOB, HaXOXKJIEHUE B
npupoae. OU3NYECKUE U XMMHYECKHE CBOWCTBA MarHus M Kajblus. BaxkHeilmme coennHeHus
KanmbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmomuHuit: nonoxenue B llepuonnueckoil cucreme xumuyeckux snementoB /[ .
MenieneeBa, CTpO€HHE aTOMa, HaxOXJeHUE B mpupoae. Ouznyeckrue U XUMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenune B Ilepumonuueckoid cucreme Xumuueckux »sieMmeHtoB J[. U.
MenneneeBa, CTpO€HHE aToMa, HaxoXKJeHue B npupojae. Gusndyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeunwl, Tuapokcunsl u comu skenesa (II) u xenmesa (lll), ux cocra, coiicTBa u
MIOJIyYEHHE.

Xumuueckuii IKcnepumenn.

O3HAaKOMJICHHE C o00pa3llaMi MEeTa/lIoB M CIJIaBOB, UX (PU3MUYECKHMMH CBONCTBaMH,
U3YYCHHE PE3YJIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HKCIIONBH30BAaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHs Keje3a B



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

Xumus U OKpyskamomas cpeaa (6 yacon)

BemecTBa u MaTepuanbsl B IOBCETHEBHOM JKM3HU YEJIOBEKAa. be30macHoe HMCIOb30BaHHE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momoins mpu XUMHYECKHX OKOTax H
OTpaBJICHHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYyXKarollel cpefbl (MpeaenbHas TOMyCcTUMas KOHLEHTPALUs
BemecTs, ganee — [1/1K). Posib XxuMuu B perieHun 3K0JIOTHYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3I[0B MATEPHAIIOB (CTEKIIO, CIUIABBI METAJIJIOB, ITOJIMMEPHBIC MAaTEPUAITBI ).

Mesxicnpeomemmuoie ceasu

Peanu3zanus MeXMIpeIMETHBIX CBSI3€H MPU U3YYCHUH XWUMHH B 9 Kilacce OCYIIECTBIISCTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSITHIA,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHITHS: HAay4YHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJIEHHE,  JIKCICPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusnka: Marepusi, aToM, OJJICKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIHI, HW30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKHM 3apsil, MPOBOAHHUKH, MOJYHIPOBOJHUKH,
JDIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHWE BEIIEeCTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3MYEeCKHe BEJIMYUHBI,
€IMHHIIB I3MEPEHHUS, KOCMHYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, dKocucTeMa, MUHEpAIbHBIE YIOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHEIC BEIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOpPHbIE TMOPOJbI, TOJE3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.



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

JINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUS IPOTrPaMMbl OCHOBHOIO 0OLIero o0pa3oBaHus
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUHU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYJIBTYPHBIMHU U  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpPaBUJIAMHU U HOPMaMH MOBEICHHUS U
CHOCOOCTBYIOT IPOLIECcCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMAIM3ALUN O0YYarOIUXCS.

JInuHOCTHBIE pE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAKOUIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PAcUIMpPEHHE OMNbITAa AEATENIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY U HAyYHOMY
HACJIeIMI0, NOHUMAaHMs 3HAYeHUsS XMMHUYECKOM HAayKd B JKU3HHM COBPEMEHHOro OOILIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(pOpManueil O MepefoBbIX NOCTUXKEHHUSIX U OTKPBITHUIX
MHUPOBOW M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUIX 00 ycTpoiicTBe
MHpa 1 00IIeCTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPEJICTABICHUSI O COLMAJIbHBIX HOpPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM ~ KOMIIETEHTHOCTM B OOIIECTBEHHO  IIOJIE3HOM,
y4e0HO-UCCIIE0BATENbCKOM, TBOPUECKONM W JPYruX BUIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEIbHOCTH IPH BBIIIOJHEHUN yUeOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUM XUMHYECKHX OSKCIEPUMEHTOB, CO3JaHUM Y4YEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW AesTenbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE IIOBEJEHHWE M TOCTYNKH CBOMX TOBAapHUINEH C MO3UIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XMMHYECKOM  PEaKlMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAayKH W COCTABIIAIOIIME OCHOBY JUJIS
NOHMMaHMUsS  CYIIHOCTH HayyHOW KapTHUHBI MHpa, NpPEACTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YeJIOBEKa C MPUPOJHOM Cpeoi, o posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAaIlpaBIICHHbIE HA IIOJIy4YEHHE HOBBIX 3HAHUU MO XMMHH,
HEOOXoIuMBbIe Ul OOBSCHEHHS HaOMI0JaeMbIX IPOLECCOB U SBJICHUH, I0O3HABATENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpPbl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON PadOThI
C y4eOHBIMHU TEKCTaMH, CIIPABOYHOM JMTEpaTypod, JOCTYNHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTH;

UHTEepeC K OOyUYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHnI0, IPOEKTHOM M HCCIEA0BATEIbCKON NEATENbHOCTH, K OCOBHAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B labHEHIIEM;

4) ¢popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K CBOEMY 3/I0pOBBIO,
YCTAaHOBKHM Ha 3/0pOBbIi 00pa3 JKM3HMU, OCO3HAHHE MOCIEACTBUM M HENPUSITHE BPEIHBIX
NpUBbIUEK (yHOTpeOJIeHUs] aJKorojsi, HApKOTHKOB, KYpPEHMs), HEOOXOIMMOCTH COOJIIOJCHUS
npaBwil 0€30MaCHOCTU MpH OOpallleHMH ¢ XMMHMYECKHMH BEIIeCTBaMH B OBITY U peanbHOMN
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS

UHTEpEC K MPAKTUYECKOMY M3YUYEeHHUIO NMpodeccuii 1 Tpyaa pa3iIudHOro pojia, yBaxXeHHue K
TPyAy MW pe3ynbTaTaM TPYJOBOH JAEATENBHOCTH, B TOM 4YHCIE HAa OCHOBE IPHUMEHEHMS
OPEIMETHBIX 3HAaHWH 10 XWUMHHM, OCO3HAHHBIA BBIOOP HMHIMBUAYAIBHOW TPAaeKTOPUU



IPOJOIDKEHU 00pa30BaHUS C Yy4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEeIHOW MpOo(pecCHOHATBLHON AESITeIbHOCTH H
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IPO(ECCHOHAIBHON CPEAE;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CYIIECTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3/J0pOBOrO M 0E30I1aCHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IacHOTO MOBEACHUS MpU paboTe C BEIECTBaMH,
a TAKKE B CUTYALMsX, YTPOXKAIOIIKX 300POBbIO U JKU3HHU JIOACH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUSA, IOJIy4aeMble IPHU HM3YyUYEHUU XUMHHM, IS PELICHUs
3aJa4, CBA3aHHBIX C OKPY>KAIOIIEH IPUPOJAHON CPEIOH, Ul MOBBIIIECHUS YPOBHS SKOJIOIMYECKON
KYJITYpBI, OCO3HaHMS TINI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPoOIeM U MyTel MX pelIeHus
IIOCPEACTBOM METOJIOB XMMMHM, YKOJIOIMYECKOIO MBIIUICHHS, YMEHUS PYKOBOJICTBOBAaTLCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTUKE.

METAINPEIJMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBLACISIIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAyYHble MOHATHS (3aKOH, TEOpHs, MPUHIMI, runoresa, (akr, cucrema,
IIPOLIECC, SKCIIEPUMEHT U JPYToe€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPeAMETOB (pOpMUPOBaATh NMPEICTaBICHUE O
LEJIOCTHOW HAayyHOM KapTMHE MUpa, U yHHMBEpCalbHbIE YUeOHbIE J1eWCTBUs (IIO3HABATENIbHBIE,
KOMMYHUKATHBHbIE, PEryJsTUBHBIC), KOTOpble oOOecrnednBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOW AEATEIBHOCTH.

ITo3naBaTenbHbIC YHHBepPCaJIbHbIC Y4eOHbIC AelCTBUSA

Ba3oBble joruyeckue AeiicTBus:

YMEHMS HCIOJb30BaTh MPUEMBI JIOTUYECKOIO MBIIUICHUS IIPU OCBOCHUM 3HAHUM:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATHUH (BBIIENATH HUX XapaKTepHble IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHATHUSAMH), UCTIOIb30BATh MOHATHS JUIs OOBSCHEHUS
OTIENbHBIX (PAKTOB W SIBICHUH, BBIOMpATh OCHOBAaHUSA U KPUTEPUM Ul KiAacCU(PUKALUU
XMMHYECKHX BEIECTB U XMMHUECKUX PEAKLUM, yCTAHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3yUEHHUs, CTPOUTH JIOTUUECKUE PacCyK/IeHUs (MHAYKTUBHBIE, 1€JyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

yMEHHE MPUMEHATh B Mpolecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMMHHU, MPEOOpPa3OBBIBATH IIHPOKO
IPUMEHSIEMbIE B XUMHUU MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMyina M YypaBHEHHE XHMMUYECKOH peakUMu — TpU peleHUH Yy4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4YETOM OTHX MOJEIbHBIX NPEACTABICHUNH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHYECKHX PEaKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SIBICHUSIX.

Bba3zoBble uccienoBarenbckme 1eliCTBUS:

YMEHHME HCIOJb30BaTh IOCTABJIICHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTa IIO3HAHUS, a
Takke B KayecTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHHI;

NpUOOpEeTEeHNE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM M MPOBEACHUIO YUYEHHUUECKHX
HKCIEPUMEHTOB, YMEHHE HA0II0aTh 3a X0JIOM MPOLECCa, CAMOCTOATENIBHO POTHO3UPOBAThH €r0
pe3ynbTat, (opMynIupoBaTh OOOOHIEHHMS M BBIBOJBI MO pe3yJibTaTaM MPOBEIEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOUpPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TUUHBIX BUI0B
1 pOpM IIPEICTABICHUS, IOTYYaEMYO U3 Pa3HbIX HCTOYHUKOB (HaAy4YHO-TIOMYJISIpHAs IUTepaTypa



XUMHYECKOTO COJIEp’KaHUs, CIpaBOYHbIE TocoOus, pecypchl MHTepHeTa), KpUTHUYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IM4HbIe METOJIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHPOpMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX ISl BBIOJIHEHHS YU€OHBIX U TIO3HABATENFHBIX 3a/1a4
onpeAenéHHOro THIA, MPUOOpPETeHHE OMbITa B O0JACTHM HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BAHMSI Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTUMAIbHYIO (QOpMYy MpeCTaBICHUS
uHPOpPMALMM U WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu (popmamu rpauku U UX KOMOMHAITUSMU;

YMEHHE HCMOJIb30BaTh U AHATU3UPOBATh B Mpolecce y4yeOHOW M MCCIIeI0BATENbCKOM
JEeSTEIIbHOCTH MH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEILCKOT0 X03sIMCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYKaIoLIeH MPUPOAHON CPEIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMS 3aJlaBaTh BOIPOCHl (B XoJe Auanora M (WIM) JUCKYCCHH) IO CYIIECTBY
oOcyxgaeMoil Tembl, (HOPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS MPECTABIATH MOMyUYEHHBIE PE3yJIbTAaThl MO3HABATEIHHON ASITETbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 PE3YyJIbTaTOB BBIIOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOW pPAOOTHI MO MCCIEJOBAHHIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

yMEHHS y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW MO3HABATEIbHON U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX NpoOJieM HAa OCHOBE yuéTa
Oo0LIMX MHTEPECOB U COTJIacOBaHMS MO3UIMI (0OCYyXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC
LITYPMbI», KOOPAMHALIUSL COBMECTHBIX JAEUCTBUM, ONpEIEICHIE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIBHO ONPENENATh LIEIU ACATEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M IO03HaBaTeJIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JIEWCTBUM NpH
BBIIMOJIHEHUH 331aHUN C y4€TOM IIOJlyuyeHHMs HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBaX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asiBIECHHON 1enu,
YMEHHE UCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbIE€ B YCIOBUH 3aIaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB MO OCBOEHHUIO OO0S3aTENILHOTO COJEPKAHMS,
YCTaHOBJIEHHOIO JAaHHOM (QenepanpbHOl pabodeil mporpaMMoil, BBIAEISIOT: OCBOEHHBIE
o0yyarolMMUCsT HayyHble 3HaHUS, YMEHUS M CIOCOOBI JeHcTBUMH, cnenuduyeckue s
npeaMeTHo o0nacTu «XHUMHS», BBl ACSITEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYallUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3ysIbTaTbl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMUMMUYECKUX IMOHITHI: aTOM, MOJEKYJA, XUMUYECKHUM

JJIEMEHT, TMPOCTOE BEIIECTBO, CIIOXKHOE BEIEeCTBO, CMeCh (OJHOpOJIHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JA0Jds XHMHYECKOTO
3JIEMEHTAa B COEIMHEHHMH, MOJIPHBIA 00BEM, OKCHA, KHCJIOTa, OCHOBAaHHE, COJb,
3EKTPOOTPHULIATENbHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas peaklusl, KilacCupuKanus
peaKkuuii: peakluu COEIMHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIIECHUs], peaKkliun
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIUH, TeIUIOBOI AP (eKT peakluu, Sapo aToMa,
AIIEKTPOHHBIN CJIOW aTroma, aToMHas OpOWTanb, PagHMyC aToMa, XUMHYECKas CBS3b,



NOJIIpHAasl M HETOJIApHAasi KOBAJIEHTHAsl CBSI3b, MOHHAsI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JI0J1sl BelecTBa (MPOLIEHTHAs KOHIICHTPALUs) B PacTBOPE;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TOHSATHH U NPUMEHSATH 3TH
MIOHSITHS TIPY OMTUCAHWH BEIIECTB M UX MPEBPAIICHHUI;

® UCMOJb30BATh XUMHUYECKYI0 CHUMBOJHUKY U COCTaBIeHHS (OPMYJ BELIECTB U
YpPaBHEHUN XUMUUYECKUX PEAKIIN;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OHHApPHBIX COEAMHEHHUSX, CTEICHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM Mo QopmyiaMm, BHJ XHMHYECKOH CBS3U
(xoBasIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona [[. M. MenneneeBa: 1€eMOHCTPUPOBAThH
MOHMMAaHUE TMEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nojoxenus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYSHHs, 3aKOHA ABOTaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TabnuuHyio ¢opmy Ilepuonnyeckoit cucteMsl
XUMHYECKHX DJIEMEHTOB: pa3jiMyaTh IMOHATUS «TJIaBHas moarpynmna (A-rpynma)» u
«moboynas mnoarpynna (b-rpymnma)», maneie U OoNbIIME TEPUOABI, COOTHOCUTH
0003HaueHHsI, KOTOphle MMetoTcsi B Tabimue «Ilepuonmyeckas cucrema XMMHUYECKHX
anemeHToB J[. Y. MenneneeBay ¢ YMCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB
XUMHYECKHX 3JEMEHTOB (COCTaB M 3apsia sapa, oOIIee YHCIO SJIEKTPOHOB H
pacrpeziefieHue X MO0 IEKTPOHHBIM CIIO0SM);

e iIaccu(UIUPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIIeCTBA, XUMUYECKHE
peakuu (M0 YHMCIy M COCTaBy YYacTBYIOUIMX B PEAKIUU BEUIECTB, MO TEIUIOBOMY
sdexry);

®  XapaKTepu30oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIAaCCOB, TOATBEpKIAsh  ONMHCAHWE MpPHUMEPaMH  MOJIEKYJSIPHBIX  YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

® [IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMMOCTH OT UX Kay€CTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MIPEBPAICHUI B PA3IMUHBIX YCIOBHSIX;

® BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMyJie COeTMHEHHS, MACCOBYIO JIOJTIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOHN peakiui;

® TMPUMEHSTh OCHOBHBIE OMEPAIMHU MBICIUTEIBHON AESITENbHOCTH — aHalW3 U CUHTES,
cpaBHEHHE, 0000IIeHNE, CUCTEMATH3alUI0, KIACCU(UKAIMIO, BbISIBICHUE MPUUYUHHO-
-CJIEJICTBEHHBIX CBSI3€H — Ul M3Y4YEHHUS CBOWCTB BEIIECTB M XMMHMYECKHX pPEaKLuH,
€CTeCTBEHHO-HAyYHbIE ~ METOABl  TIO3HAHWUS  —  HAONIOJCHHWE,  HW3MEpEeHHeE,
MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICTICHHBIN );

e cleloBaTh MpaBWjaM TMOJIb30BAHUS XHMHUYECKOW TOCYIOH ©  J1abopaTOPHBIM
000pyI0OBaHHEM, a TaKXKe NpaBWIaM OOpaIIeHUs] C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSMU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB IO MOTYYSHHIO
U coOupaHuIo Ta3000pa3HBIX BEIIeCTB (BOAOPOAA W KHUCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPENEIEHHON MacCOBOM J10JIEM paCTBOPEHHOIO BEILECTBA, INIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB INEIOYEH U
KHCJIOT C TOMOIIBIO UHIMKATOPOB (JIAKMYC, (heHOI(PTATICHH, METUIOPAHXK U APYTHE).

K xonmy oOydeHus B 9 KJjacce mpeIMETHBIC pe3yJbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y 0OYHAOLINXCS YMEHUH:

® pacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TMOHATUN: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKyJIa, NOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BaJICHTHOCTH,
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;

WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKMX IOHATHH W NPUMEHATh 3TH
HOHATUS NPH ONMCAHUM BELIECTB U UX NPEBPAILCHUN;

UCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJHMKY Ui COCTaBJICHHMsS (OpMYJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHX JJIEMEHTOB B
COCJMHEHUSAX pPa3IMYHOIO COCTaBa, INPHUHAIJIEKHOCTh BELIECTB K ONpEAEIEHHOMY
KJIaccy COeNMHEHHH 1Mo (opmynam, BHI XHMHUYECKOH CBs3U (KOBaJCHTHAas, MOHHA,
METaJUIn4YecKas) B HEOPraHMYECKUX COEIMHEHUSX, 3apsi]l HOHAa IO XMMHUYECKOH
dopMyiie, XapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX COEIMHEHUH, TUI
KPUCTANINYECKOM PeIEéTKH KOHKPETHOTO BELIECTBA;

packpeiBath cMbici [lepuonnyeckoro 3akona JI. . MenzaeneeBa u AeMOHCTPUPOBATh
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepU30BaTh Tadbnuunyio ¢opmy [leproanyeckoit
CHUCTEMBbl XMMHYECKHX HJIEMEHTOB: pa3liMyaTh MOHATHS «rjaBHas mnoxarpynmna (A-
rpynna)» u «mnobouynas noarpymnna (b-rpynma)», manele u OoJblIMe NEpPUOJIBI,
COOTHOCUThb 0003HAu€HMs, KOTOpble HUMEIOTCd B IEpUOAMYECKON Talnuue, C
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7ipa, oOlIee YUCIIOo IEKTPOHOB U PACHpEeNIeHHE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O00IIKME 3aKOHOMEPHOCTH B H3MEHEHHUM CBOWCTB 3JIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX NIEPUOJOB U TJIaBHBIX NOAIPYMI C YYETOM CTPOCHHS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XMMUUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XUMHUUYECKHE
peakuuu (IO YMCIYy W COCTaBY YYacTBYIOIIMX B pEakIUHM BEIIECTB, IO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETNIEHEW OKUCIEHNSI XUMHUUECKUX 3JIEMEHTOB);
XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHME XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXKasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIIHII;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHYECKON JUCCOLMUAIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPaBHEHUS peakluil HOHHOrO OOMEHa, YpaBHEHUS peakiui,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXAy BelleCTBaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX peaKluii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT MX CTPOEHMS, BO3MOXHOCTU
MPOTEKAaHUs XMMHUYECKUX MPEBPAIllEeHUH B pa3InYHbIX YCIOBUSAX;

BBIUHCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COeJMHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XMMUYECKOM peakiuu;

coOnrofaTh MpaBuia MOJb30BAHUS XHMHUYECKOM TOCYyIoM H  J1abopaTopHBIM
00Opy/I0OBaHHEM, a TaKKe IpaBHUja OOpAIleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOIYYEHHUIO
¥ cOOMpaHUIO Ira3000pa3HbIX BEIIECTB (aMMHAaKa U yIIIEKHCIIOro rasa);

IIPOBOAMTH PEAKLMH, MOATBEPHKAAIOIINE KAaUECTBEHHBII COCTaB PA3JIMYHBIX BEUIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpOMHI-, MOAHMI-, KapOoHat-, ¢ocdar-,



CWJIMKAT-, cynb(ar-, THIPOKCHI-UOHBI, KAaTUOHBI AMMOHHS ¥ HOHBI H3YYEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPaX HEOPTAHMUECKUX BEIIECTB;

® [IPUMEHSTH OCHOBHBIE ONEPALUU MBICIUTEIBLHON NESITENIbHOCTH — aHaJM3 U CUHTE3,
CpaBHEHHE, O0000IEeHHEe, CHCTEMATH3AlHI0, BBISABICHUE MPHUYNHHO-CIEICTBEHHBIX
CBs3€M — JUIs M3y4YeHHs] CBOMCTB BEIIECTB M XMUMHUYECKUX pEaKIHi, €CTECTBEHHO-
HAyYHBIE METOJbI IO3HAHUS — HaONIOJCHWE, W3MEPEHUEe, MOJCIMPOBAHUE,
SKCIIEPUMEHT (PeabHbIi U MBICICHHBIN).

BU/IBI IEATEJIBHOCTH OB YYAROLIIUXCA, HAIIPAB/IEHHBIE HA /[OCTH’KEHUE
PE3YJ/IBTATA

I[JISI JOCTUXKCHUA 3allJIAaHUPOBAHHBIX PE3YJIbTATOB )51 o0ecrieueHns CUTCEMHO -
NESITEIPHOCTHOTO TMOJIX0/Ia KaK OCHOBBI CTaHAAapTa OCHOBHBIMH BHUJIaMHU JESTEIHHOCTH
00yJaronumxcs BISIOTCS:

8 KUIACC

e OOBACHSAIOT, UTO MPEIMETOM H3YyUCHMsI XUMHMHU SBIISIOTCS BEILECTBA, UX CBOICTBA U UX
IIPEBPAILCHUS.

o Pazyimuaror Tena v BEUIECTBA, BELICCTBA U MaTEPUAJIbIL.

e VYCTaHaBIMBAIOT IPUYMHHO-CIECACTBEHHBIE CBS3M MEXKIY CBOWCTBAMM BEIIECTB M HX
[IPUMEHEHUEM.

o Pa3yimuaror Tpu arperaTHbIX COCTOSIHHSI BEIIECTBA.

e YCTaHaBIUBAIOT B3aUMOCB3U MEXY HUMHU Ha OCHOBE B3aMMHBIX I1EPEXO/0B.

e JIOJDKHBI 3HATh ONpENENICHUS TOHATHH «XUMHUYECKUE SIBICHUS», «(usnyeckue
ABIICHUS;

o HalGmronaroT 3a cBOMCTBaMU BEIIECTB U SBJICHUSIMH, IPOUCXOIALUIMMHU C BELUIECTBAMH.

o JlenmaroT BBIBOJBI IO pe3yjibTaTaM IMPOBEAEHHOTO 3KcrepuMeHTa. OToOpakaloT COCTaB
BEIIECTB C MOMOUIbI0 XMMUYECKUX POPMYJI.

o Paznnuaror MHAEKCH U KO UIHEHTHI.

e HaxogiT OTHOCHUTENIBHYIO MOJEKYJISIPHYI0 MacCy BEUIECTBA M MAacCOBYIO JIOJIIO
XUMHUYECKOI0 JJIEMEHTA B COCITUHEHUH.

o  @DOopMyIHpPYIOT 3aKOH COXPAHEHUS MACChl BEIIECTB.

e CoCTaBIAIOT HA €70 OCHOBE XUMUYECKHUE YPABHEHHUS.

e TpancnupyroT nHpopmalrio, KOTOPYIO HECYT XUMUYECKHE YPABHEHHUS .

o IlnanupyroT yueOHOE COTPYAHHYECTBO C YUYUTEIEM M CBEPCTHHKAMM; HCIIOJIb30BaTh
peYeBbIE CPECTBA Ul IUCKYCCUU U apTyMEHTAlUU CBOEH MO3ULIUN.

e XapakTepHu3yroT 00bEMHYIO OO0 KOMIOHEHTA TaKOW MPUPOJAHOIN ra30BOM cMecH, Kak
BO3/yX, M pACCUMTHIBAIOT €€ 110 00bEMY ITON cMecH.

e  OnuceBalOT 00bEMHBIN COCTaB aTMOC(HEPHOTO BO3/IyXa U IOHUMAIOT 3HaYCHUE
MTOCTOSIHCTBA 3TOT'O COCTaBA IS 3{0POBbSI.

e XapakTepHu3yroT 030H, KaK aJJIOTPONHYIO0 MOAU(UKAIINIO KUCIOPOA.

e [IpoBOAST XUMUYECKUI SKCIIEPUMEHT 110 TOJIYyUEHUIO, COOUPAHUIO U PACTIO3HABAHUIO
KHCIIOPOJIa C COONTFOZICHUEM TIPABUJI TEXHUKH 0€30macHOCTUH. OObACHATD MPU3HAKH,
IIO3BOJIAIOIINEC 06T>G}_II/IH$ITL TpynaIibl XUMHUYCCKUX 3JICMCHTOB B CCTCCTBCHHBIC ceMelcTBa.

o PaCKpBIBaTB XHUMUYCCKHHN CMBICIT (BTI/IMOJ'IOFI/IIO) Ha3BaHUM €CTECTBCHHBIX CEMEHCTB.

L4 ApF YMCHTHUPOBATH OTHOCUTCIIbHOCTb Ha3BaAHWUA «MHCPTHLIC I'a3bD».

e  OOBSCHSTH, TOHATHE «aM(pOTEpHBIE COeTMHEHMUSY. Ha0oqaTh 1 ONKUCHIBATH PEAKIIMN MEXKITY
BeIIECTBaMU C MOMOLIBIO PyCCKOI'O (pO}.‘[HOFO) S3bIKA U sA3bIKAa XMMHUHU.

e  XapaKTepru30BaTh IBONCTBECHHBINA XapaKTep CBOMCTB aM(DOTEPHBIX OKCHIOB U THIPOKCHUIOB.



e [IpoBOIUTH OMBITHI IO MOJYYCHUIO U TOATBEPKICHUIO0 XUMUYECKIX CBOWCTB aM(OTEPHBIX
OKCHJIOB U THAPOKCHUJIOB ¢ COOJFOCHUEM TPABUI TEXHUKH 0e301acHOCTH. OOBSICHSITH, YTO TAKOE
«IPOTOHY, KHEUTPOHY, «IIIEKTPOH», «KXUMUUYECKUHN IJIEMEHT», «KMACCOBOM UHCIIOM.

e OmnucheIBaTh CTPOCHUE SPa aTOMA UCTIOJB3YS MEPHUOTUICCKYIO CUCTEMY XUMUYECKUX SJIEMEHTOB
J. . Menneneena.

e [lonyuyaTs HH(M)OPMAITHIO IO XUMUHW U3 PA3TNIHBIX UCTOYHUKOB, aHAIM3UPOBATh e€. PackpriBaTh
(M3UYeCKUi CMBICT TIOPSAIKOBOTO HOMEpa XMMHYECKOT0 dJIeMEHTa, HoMepa Ieproia 1 HoMmepa
TPYIIIIBL.

e  OOBACHATH 3aKOHOMEPHOCTH N3MCHEHHS METAITHICCKUX U HEMETAJUTMIECKIX CBOHCTB
XUMUYECKUX JIEMEHTOB U UX COCIMHEHUN B MIEPUOJIaX U rpyInax. XapaKTepru30BaTh
XUMHUYECKHE DIIEMEHTHI 1—3 TIepHOIOB 110 UX TIOJI0KCHUIO B IIEPUOANICCKON CUCTEME
xuMu4ueckux djemeHToB /. 1. Menneneena.

®  ApryMEeHTHpOBAaTh CBOMCTBA OKCUIOB U TMIPOKCUAOB METAJUIOB U HEMETAJJIOB IOCPEICTBOM
YpaBHEHUH peaKLuil.

e OOBACHATH, YTO TAKOE UOHHAS CBSA3b, HOHBI.

o XapakTepu3oBaTb MEXaHU3M 00pa30BaHUS HOHHOW CBS3H.

e CocTaBisATh cXeMbl 00pa30BaHMs HOHHOW CBSI3H.

o lcnosb30BaTh 3HAKOBOE MOJIEIUPOBAHUE.

e OmnpenensTh TUII XUMUYECKOH CBSA3U 1O (hOpMyJIe BELIECTBA.

o IIpuBoaNTH NpHUMEpPHI BEIIECTB C HOHHOM CBA3BIO.

e VYcraHaBiIMBaTh IPUYMHHO-CIIEICTBEHHbBIE CBSI3U MEXJy COCTAaBOM BEILECTBA U BUAOM
XUMHUYECKOU CBSA3U, MEXKITY HOHHOM CBA3bI0 U KPUCTAJUINYECKUM CTPOCHUEM BEIIECTBA,
MEXY KPUCTANINYECKUM CTPOSHUEM BEIIECTBA U €ro (GU3UUECKUMHU
cBoiictBaMu. OOBSACHATH NOHSTUS «KOBAJIEHTHAs CBS3b), «BAJIECHTHOCTBHY.

e CocTaBisTh CXeMbl 00pa30BaHUs KOBAJIEHTHON HEMOJISPHOM XMMUYECKOH CBSI3U.

e Hcnonb3oBarh 3HaKoBO€ MojieapoBaHue. OOBICHITH, YTO TAKOE METAJUINYECKAs CBS3b.

e CocCTaBnsATh CXeMbl 00pa30BaHUs METAJUINYECKONH XUMHUECKON CBS3H.

e lcnosb30BaTh 3HAKOBOE MOJIEIUPOBAHUE.

e XapakTepHu30BaTh MEXaHU3M 00pa30BaHUs METAUTNUECKOM cBsA3u OnpeeneHue
CTerneHel OKUCIIEHUS PIIEMEHTOB, 00Pa3yIONINX BEIIECTBA Pa3HBIX Ki1acCOB OOBICHATH
MOHSITHUS «OKUCIIUTENBHO-

e BOCCTaHOBHUTEJIbHBIE PEAKIINNY, «OKUCIIUTEIb), «BOCCTAHOBUTEIbY, KOKHCICHUEY,
«BOCCTaHOBIICHUEY.

e KnaccupuuupoBarbh XuMHUECKHUE PEAKIUI 110 MPU3HAKY U3MEHEHHUS CTEIeHeH
OKHUCIIEHUS JJIEMEHTOB.

e OmnpenensiTe OKUCINUTENb U BOCCTAHOBUTEIb, TPOLIECCHI OKUCIIEHNS U BOCCTAHOBJICHHUS.

e Hcnonb30BaTh 3HAKOBOE MOJEIUPOBAHUE.

9 KUIACC

o Xapaxmepuzoeamv OKCUIBI, TUIPOKCHU]IBI (OCHOBaHUS, aM(pOTEPHBIEC THIPOKCH/IBI,
KHCJIOPOJICOICPIKAIINE KUCTIOTHI) M COJIU TI0 IJIaHy: COCTaB, CIIOCOOBI 00pa3oBaHUs
HA3BaHMI, XapaKTEepPHbIE CBOWCTBA U MOJTyUYEHHE.

o Knaccugpuyuposams OKCUIBI, THAPOKCUIBI ,KHUCIOTHI U COJIA TIO PA3JIMIHBIM MTPU3HAKAM.

e Vmems moaTBEpKIATH XaPAKTEPUCTUKY OTIEIBHBIX MPEICTABUTENEH KIIACCOB
HEOPTaHNUYCCKUX BEIICCTB YPABHCHUAMU COOTBETCTBYIOIINUX peaKum‘/'I.

e Packpuvieams TeHETUUECKYIO CBS3h MEKIY KIIAaCCAMH HEOPTaHUYECKUX COCTUHEHHH.

o O0vsACHAMb TIOHATUS «KXUMUYECKAsT PEAKIINS», «PEAKIIUH COCTUHEHUS», «PEAKITIH
Pa3IOKEHUS», «PEAKIIUU OOMEHA, «PEAKIIUU 3aMEIICHHS, «PEaKIIUU HEUTpaIU3aIium,
«9K30TEPMUYECKHE PEAKIINNY, «IHJIOTCPMHUUCCKUE PEAKIII», OOPATUMbIC PEaKIH,
«HEOOPaTUMBIC PEAKITUIY, KOKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUI,



«TOMOTCHHBIE PEAKIIMHN», «T€TEPOTCHHBIEC PEAKIINNY, «KATATUTUYECKHE PEAKLIUNY,
«HEKATAIUTUYECKUE PEaKIUI», «TeTIIOBOH 3()(HEeKT XUMUUECKON PeaKIum.

o Knaccugpuyuposams XUMUUECKUE PEAKIIMH [0 PA3IMYHBIM OCHOBAHMSIM.

e Habmodams M onucviéams peakluy MEXAY BEIIECTBAMU C MTOMOIIIBIO PYCCKOTO
(poaHOTO) SA3BIKA U S3bIKA XUMHUH.

e [Ipoooums ONBITHI, NOATBEPKAAIOIINE 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIINU
OT Pa3JINYHbIX (PaKTOPOB.

o Hcronb30BaTh IIpU XapaKTEPUCTUKE METAILIOB U UX COCAUHEHUN MTOHATHUSA: «METAJLIBIY,
«psZL AKTUBHOCTH METAJIJIOB), «IIEJIOYHBIC METAIUIBDY, CILEI0YHO3EMEIbHbBIE METAILIbDY, ;

o JlaBaTh XapakTEpUCTUKY XUMHUYECKUX 3JIEMEHTOB-METAIIJIOB (IEJIOYHBIX METAJJIOB,
MarHus, Kajablys, aJFOMUHUS, JKeJle3a) 110 UX MoJIoKeHuo B [lepruoanueckoii cucreme
xumuueckux ayemenToB [[. . Meneneena .

o HasbiBaTh coelMHEHMSI METAJUIOB M COCTABIIATh UX (DOPMYJIBI IO HA3BAHUIO;
XapaKTepU30BaTh CTPOCHUE, OOIIME (PU3NUECKHE U XMMHUECKHUE CBOMCTBA MTPOCTHIX
BELIECTB-METAILIOB;

e OOBACHATH 3aBUCUMOCTb CBOMCTB XUMUYECKUX 3JIEMEHTOB-METAIIJIOB U 00pa3yeMbIX
UMH COETUHEHUH (KMCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHJIOB U THIPOKCHJIOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA) OT N0JI0KkeHus B [lepuoanueckoit
cuctemMe xummuueckux anemenTos /1. 1. Menneneesa; onuceiBaTh o0mue
XUMUYECKHE CBOMCTBA METAJLIOB C TIOMOIIIbIO €CTECTBEHHOTO (PYCCKOI0 MM
POJIHOTIO) SA3bIKA U A3bIKA XUMUHU;

e CocTaBisTh MOJIEKYJIIPHbIE YPABHEHUS PEAKIIN, XapaKTePU3YIOIINX XUMUYECKUE
CBOMCTBAa METAJNIOB M UX COEUHEHMI, a TAKXKE DJIEKTPOHHBIE YPABHEHUS IIPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJICHUS; YPABHEHUS MIEKTPOJUTUYECKON JUCCOLUALINM;
MOJIEKYJISIPHBIE, ITOJIHBIE U COKPALLEHHBIE HOHHBIE YPABHEHUSI PEaKLUi C y4acTUEM
AJIEKTPOJIUTOB; OIUCHIBATh XMMUYECKHE CBOMCTBA LIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX
METaJUIOB, a TAK)KE aTIOMUHUA U JKelle3a U UX COCIMHEHHUH C IIOMOIIBIO0 €CTECTBEHHOIO
(pyccKOro Wi poJHOTIO0) S3bIKa U A3bIKa XUMUMU;

e BrmonHATE, HAOMIOAATH U ONMUCHIBATH XUMHUECKUI SKCIIEPUMEHT 110 Pacrio3HaBaHHIO
BAKHEHIINX KATHOHOB METAJJIOB, THIPOKCU-MOHOB;

e DKCIEPUMEHTAJIbHO UCCIIE0BATh CBOMCTBA METAJIIIOB U UX COEIMHEHUH, pelIaTh
AKCIIEPUMEHTAIIBHBIE 33J1a4M 110 TeMe «MeTallIbD); ONUChIBaTh XUMUYECKUN
HKCHEPUMEHT C IOMOIIIbIO €CTECTBEHHOIO (PYCCKOTO MITM POJTHOTO) SI3bIKA U SI3bIKA
XUMUHY;

e IIpoBoauTh pacyeTsl M0 XUMHUECKUM (POpMyJiaM M ypaBHEHHSIM PEAKIIUH,
MPOTEKAIOIIUX C YYaCTHEM METAJUIOB U UX COETUHEHHI. COTIOCTABIIATh U OTOMPATH
MH(pOpPMaLIMIO, TOJYUYEHHYIO U3 PA3JINYHBIX HICTOYHUKOB (CIOBApH, SHIUKJIIONEINH,
CIIPABOYHMKH, JIEKTPOHHBIE TUCKHU, ceTh VIHTEpHET);

e [IpencraBnsaTs HHPOpPMAIMIO B BUE TaONIHUILI, CXEM, OIIOPHOTIO KOHCIIEKTa, B TOM YHCIIE C
npuMmeHenneM cpeacts UKT.

Buabl geATeJbHOCTH 00y4al0IIMXCsl, HANIPABJICHHbIC HA JOCTH/KeHHE 00pa30BaTeIbHBIX
pe3yJbTaToB
1. U3yueHune y4yeOHBIX IpPeIMETOB

OnuH 13 OCHOBHBIX BUJIOB YUEOHOH AESITETbHOCTH — ATO M3ydeHHe yueOHbIX mpeameToB. I'OC
OTIPEIETISIET, 9YTO O0YJAFOIITUECS JOKHBI YMETh:

e aHANMM3UPOBATH M 00001aTH HHPOPMAIIUIO;



e CHCTEeMAaTH3MPOBATh 3HAHHS;

e pemarthb 33Ja4u U MPoOJIeMbI;

e  CaMOCTOSITENILHO MCKaTh HHPOPMAIIHIO;

e KPHUTHUYECKH OILICHWBATH MOTYyUYECHHYIO HHPOPMAIIHIO.

Hnst pgocTwkeHust 3THX Lejed oOyuaromuecss JJO0DKHBI AaKTUBHO Y4YacTBOBaTh B YpOKax,
BBIIIOJIHATH JOMAIIHUE 3aJaHusl, CaMOCTOSTEIbHO HM3y4yaTb MaTepuaabl U IPUMEHSATh UX HA
MIPaKTHUKE.

2. Hp()eKTHaH JACATECJIBbHOCTD

[IpoekTHass AEATENHPHOCT — 3TO OJWH M3 HamOosiee A(P(PEKTUBHBIX CIIOCOOOB OOYy4YEHUS,
KOTOpBIM IO3BOJISIET y4YallMMCsl IMPUMEHSATh MOJIy4YeHHbIE 3HaHUs Ha npaktuke. PI'OC
OTIpeieNisieT, UTO 00yJarouecs JOMKHbI YMETh:

e  COCTaBJIATH IUIAHBI U IIPOTPAMMBbI JICHCTBHIA,
e  CaMOCTOSITENILHO MCKaTh HH()OPMAIIHIO;

e aHANIM3WUPOBATH U 00001AaTH HHPOPMALIHIO;
e pemaTth 3aJ1a4M U MPOOJIEMBI;

e paboTaTh B KOMaHje.

3. UcciegoBaTebcKkas AeTeJIbHOCTD

HccnenoBarenbckas e TEIBHOCTh — 3TO CIIOCO0 PAa3BUTHS YUAIIUXCs, KOTOPBIA MO3BOJIICT UM
CaMOCTOSITENILHO HcchenoBath okpyxatommii mup. ®I'OC omnpenenser, 4yro oOydarouuecs
JIOJKHBI YMETh:

e  CaMOCTOSITENILHO MCKaTh HH()OPMAIIHIO;

e aHANTM3UPOBATH U 0000IATH HHPOPMAIIHIO;

e pemiaTh 3aJ1a4M U MPOOJIEMBI;

e paboTaTh B KOMaHJIE;

e  CaMOCTOSITENILHO ITAHWPOBATH W IPOBOTUTH UCCIICTOBAHHS.

4. TBopueckasi 1eATEJIbHOCTD

TBopueckasi IeATeNIbHOCTh — 3TO CIOCOO pa3BUTHs OOYYAIOIIMXCs, KOTOPHIN IMO3BOJIIET UM
posBIATE cBou TBOpueckue crnocoOHocTH. PI'OC ompenensier, uto oOydarouuecs: TOJKHbBI
YMETh!

e  CaMOCTOSTENILHO UCKaTh MH(OPMAIHIO;

e aHANMM3WPOBATH M 00001ATH HHPOPMAIIUIO;
e pelaTth 33Jauu ¥ MpoOJIeMbl;

e paboTaTh B KOMaHJIE;

e  CO3[aBaTh HOBBIE MJIEU U KOHIIETILINN.



TEMATHYECKOE IINTAHUPOBAHHME

8 KVIACC
Ne n/mt HaumenoBanue pas3zaeinos u teM KonunyecTBo 4acos ONEeKTPOHHbIE BocnurarenbHbI KOMIIOHEHT
MIPOTPaMMBI (mdpoBsIe) cozepkaHust pabodeit mporpaMmpl
o0Opa3oBaTeNbHbIC
pecypchl
Bcero Kontpon | [Ipaktruecku
bHBIE € paboThl
paboThI
Pasznen 1. Paszpnen 1. IllepBoHayanbHble XUMHYECKHE IOHATHS
YCTaHOBJICHHE JIOBEPHUTEIBHBIX
OTHOIICHUN MEXy YUUTEIEM U
BuGmoTexa €ro YYeHUKaMH, CIIOCOOCTBYIOIINX
Xumus — BaxHas 001aCTh 1IOK IMO3UTUBHOMY BOCIIPUATHIO
11 €CTECTBO3HAHUS U MPAKTUYECKOM 5 2 https://m.edsoo.r | YIAIIMMHCH TpeGoBaHuii 1 MPocsd
JESITEIbHOCTH YeJIOBEKa u/7f41837¢ YUUTEIs], TPUBJICUCHUIO UX
BHHMaHUS K 00CYy>KIaeMoil Ha
ypoke uHpopMaruu
(dbopmMHpOBaHKE OTBETCTBEHHOTO
OTHOIICHHS K YUYEHHUIO, TOTOBHOCTH
bubimorexa ¥ CIIOCOOHOCTH 00YYaIOMUXCS K
12 BelectBa 1 XuMu4eckue 15 1 I[HOK CaMOpPa3BUTHIO U
peakimu https://m.eds00.r | camoo6pazoBano Ha OCHOBE
u/7f41837c MOTHUBAIIMH K OOYYCHHIO U
MO3HAHUIO
1
Hroro mo pazneny 20
Paspnen 2. BaxkHeilumne npeacTaBuTe/ M HEOPraHMYECKUX BeLeCTB
2.1 Boznyx. Kucnopon. [Toustue 06 6 bubnunoreka MIPUMEHEHNE Ha ypOKe
OKCHJIax 1HOK WHTEPAKTUBHBIX  (HOpM  paboThI
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https://m.eds00.r | ydammxcs: - HWHTEIUICKTyalbHBIX
u/7f41837c urp, CTHUMYJIHPYIOLIHX
MMO3HABATEIHHYIO MOTHBAIIHIO
IIKOJIbHUKOB
2.2 bubnuoreka dbopMUpOBaHHE KOMMYHHKATUBHOM
Bonopoa. [lonsitue o kucnorax u 8 HOK KOMIIETEHTHOCTH B OOIIICHUU U
COJISIX https://m.eds00.r | coTpyaHHYECTBE CO CBEPCTHHKAMHM
u/7f41837c¢
2.3 (dhopMHUpOBaHHE LIETOCTHOTO
bubimoreka MHPOBO33PEHHUS,
Bona. PactBopsl. [Torstue 06 5 1 LHOK COOTBETCTBYIOILETO
OCHOBaHUAX https://m.edsoo.r COBPEMEHHOMY YPOBHIO Pa3BUTHS
u/7f41837c HAYKH U OOIIECTBCHHOM MPAKTHKH
2.4 Bu6ImoTexa pa3BUTHE MOPATHHOTO CO3HAHUS H
OCHOBHEIC KITACCHI " . IIOK KOMIICTEHTHOCTH B PELICHUU
HEOPraHMYECKUX COECTMHEHUIN https://m.edsoo.r | MOPATBbHBIX pobIieM Ha OCHOBE
u/741837¢ JTUYHOCTHOTO BBIOOpA
Hroro no paszneny 30 4

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /[. U. MenaeseeBa. CTpoenne aToMoB. XUMHYECKas
cBsI3b. OKHCINTENIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUA

IMPUBJICYCHUC BHUMAHUS
IOKOJBHUKOB K ICHHOCTHOMY

IIepuoarueckuit 3aK0H U bubnunoteka ACIIEKTy U3Y4YaeMbIX Ha ypOKax
31 [Teproauueckas cucteMa 8 LHOK ABIICHM, OpPraHU3alus UX PabOTHI
XUMHYECKUX 3eMeHToB JI. . https://m.edso0.r | ¢ nomyuaemoit Ha ypoke
Menene-eBa. CTpoeHHe aTOMa u/7f41837c¢ COLMATBHO 3HAUNMOM
uHpopmanuei
XuMHUYecKas CBS3b. bubnunoTeka UCIIOJIb30BaHUE BOCITUTATEIILHBIX
3.2 OxucnauTenpHo- 10 1 I[HOK BO3MOXKHOCTEH copepKaHUs

BOCCTAHOBUTCIIbHBIC PCAKIINN

https://m.edsoo.r

y4eOHOT0 MpeaMeTa Yepe3 no100p
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u/7f41837c

COOTBETCTBYIOLIUX TEKCTOB ISl
YTEHUS, 3a]1a4 JIJIA PEIICHUs,
MPOOJIEMHBIX CUTYaIUN JJIsI
o0CyXIeHHs B KJlacce

Uroro no pazgeny

18
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https://m.edsoo.ru/7f41837c

9 KVIACC

Ne i/ HanmenoBanue pa3zienioB u Tem KonuuectBo wacos DJIEKTPOHHBIE BocnurarenbHBIA KOMIIOHEHT
IPOrpPaMMBI (uudpoBsie) cofiep kaHusl pabovel IporpaMMel
o0Opa3oBaTelibHbIC
pecypcbl
Bcero Kontpoun | IIpakTtnyecku
bHBIE € paboThI
paboThI
Pa3znen 1. BemecTBo 1 XUMHYeCKHE PeaKIun
MIPUBJICYCHUE BHUMAHUS
BuGIHOTeKA IIKOJIBHUKOB K IIEHHOCTHOMY
[loBropenue u yriybienue 11(0)¢ ACIIEKTy M3Y4YaeMbIX Ha ypOKax
1.1 3HAHUU OCHOBHBIX Pa3IEI0B 5 1 i
g oo pasn https://m.edsoo.r | ABTICHHUIL, OTIBITOB, KOTOPbIC 1i/10ry
Yp u/7f41a636 BCTPEYATHCA B IOBCEAHEBHOU
KU3HA
HCIIOJIb30BaHNE BOCIIUTATEILHBIX
BO3MOKHOCTEN CoJlep KaHus
bubimorexa y4eGHOro IpeMeTa uepes moa00p
1.2 OCHOBHEBIE 3aKOHOMCPHOCTU 4 I_[OK COOTBETCTBYIOIIUX TEKCTOB IJIS
. XUMHYECKHUX PEaKIUi https://m.edsoo.r YTCHHUS, 33149 JUTSI PEIICHUS,
u/7f41a636 MPOOJIEMHBIX CUTYalUN AJIs
o0CyX/IeHHS B KJlacce
MIPUMEHEHHE Ha ypoke
UHTEPAaKTUBHBIX  (opm  pabOTHI
JaIUXC: HHTEJUIEKTYAIbHBIX
bubnuoteka yHar Y
DIIEeKTPOTUTHIECKAs [IOK urp, CTUMYJTHPYIOIINAX
1.3 IUCcCOLUAaIUA. XUMUUECKHE 8 1 https://m.eds00.r MMO3HABATENIbHYIO MOTHBAIIUIO
€aKI[N1 B pacTBOpax . ~ | MIKOJILHUKOB, TUCKYCCHII, KOTOPEIE
PCAKIHH B pacTBOp u/7f41a636 » AMCKYCCHH, KOTOD
JAIOT  y4YalIuMCsi  BO3MOKHOCTh
npuodpectu OTIBIT BEJICHUS
KOHCTPYKTHUBHOI'O JMajora;
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rpynmnoBor paboThl UM paboTHI B
napax, KOTOpbIe y4aT HIKOJIbHUKOB
KOMaHIHOU pabote "
B3aUMOJICHCTBUIO  C  JIPYTUMH
JACTbMU

Wroro no pazgeny 17
Pa3gen 2. HeMeTaJJIBI M BX CO€IHHEHUSA
MPHUBJICYCHUEC BHUMAHHMS
Bu6moTeKa IIKOJILHUKOB K IIECHHOCTHOMY
OO1ast xapakTepucTUKa LIOK ACIIEKTy M3Y4YaeMbIX Ha ypOKax
2.1 XAMUYECKHX dj1eMeHTOB VIIA- 4 i
e e https://m.edsoo.r | #1BICHHH, ONEITOB, KOTOpbIE MOTy
py . u/7f41a636 BCTPEUYATHCS B TIOBCEIHEBHOM
YKM3HU
BKJIFOUEHHUE B YPOK HUTPOBBIX
MPOLEAYP, KOTOPBIE IIOMOTAIOT
bubanoreka i
OO1mast XxapaKTepUCTHKA LOK MOAIepKaTh Movaaumo neTen K
2.2 XAMHYECKHX dJ1eMeHTOB VIA- 6 https://m.eds00.r TIOJTyICHHIO SHAHNH,
rpymmer. Cepa i eé COeMHEHHS /m. [ | HaNQKMBAHMIO TOSHTHBHBIX
u/7f41a636 MEKJIMYHOCTHBIX OTHOIIIEHUH B
KJ1acce
OO01mast xapakTepUCTHKA bubnuoreka OCBOCHHEC COLHMATILHBIX HOPM,
23 XUMHUYECKHX 3JIeMeHTOB VA- 7 [HOK TIPABIT HOBECHNA, PONICH 1 bopm
' rpynmnsl. A3oT, pocdop u ux https://m.edsoo.r cougaanon KU3HU B IPYIIITax 1
COEIMHEHUS u/7f41a636 COO0IECTBAX
OO01mas xapakTepucTHKa bubnuoreka HCIIOJIb30BAHKME BOCIIUTATEIIbHBIX
24 XUMHUYECKHX 351eMeHTOB IV A- 8 [HOK BO3MOKHOCTEHN COJIEpKaHUs
' Ipynnsl. YTIepo U KpeMHUNA U https://m.edsoo.r | yueOHOTO peaMeTa yepes
HUX COEIUHECHUS u/7f41a636 JICMOHCTPAIIHMIO ICTSIM IPUMEPOB
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OTBCTCTBCHHOI'O, I'PAXKAAHCKOI'O
IIOBCACHUA

Hroro no pazneny 25
Pasnen 3. MeTa/Liibl U HX COeIMHEHUS
MIPUMEHECHUE HA YPOKE
Bu6ImoTexa WHTEPAKTUBHBIX (hOPM pabOTHI
IIOK YVYAIUXCS: - MHTSIUICKTYaTbHBIX
3.1 OO6u1me cBoicTBa METAIIIOB 4 hitps://m.edsoo.r | HTPs CTHMYIHPYIOLIMX
W/7f41a636 MMO3HABATEIFHYIO0 MOTHBAIIHIO
IIKOJIbHUKOB
(hopMUPOBaHKE TIEIIOCTHOTO
bubimorexa MUPOBO33pEHU,
32 Baxueiimme meTamibl U UX 16 [HOK COOTBETCTBYIOILETO
COCIMHCHUA https://m.edsoo.r COBPEMEHHOMY YPOBHIO Pa3BUTHS
u/7f41a636 HayKU ¥ 00ILIECTBEHHOM MTPaKTUKU
Hroro o pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
(dbopMUpOBaHUE [IEHHOCTH
3I0pOBOTO M 0€30IMacHOT0 00pasa
Bu6moTeKa KU3HU; YCBOCHUE TPABUI
BeniecTBa u maTepuaisl B KU3HU HOK MHBAAYAJIEHOTO 1
4.1 qeTOBeKa 6 https://m.edsoo.r | KOUIEKTHBHOrO Ge30macHoro
W/7f41a636 MTOBEJICHUS B UPE3BBIYANHBIX
CUTYaIUSAX, YTPOXKAIOLINX KU3HU U
3J10pOBBIO JIFO/IEH
Hroro o pazneny 6
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI AJ151 YYHEHUKA

* Xumus, 8 knacc/ I'abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIIoHEepHOE 00IIIECTBO
«3naTenscTBO «ITpocBemienue
e Xumus, 9 xmacce/ I'abpuensa O.C., OctpoymoB W.I'., CrmagxoB C.A., AKIuOHEpHOE
obmrectBo «M3marenbeTBo «IIpocBenieHne)

METOANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1. I'abpuensu O. C., Bockoo6oitnukoBa H. I1., AmykoBa A. B. HacTonbHas KHUTa Y4YUTEIS.
Xumusi. 8 KIL.: Meroanueckoe nocooue. - M.: Hpoda, 2021.
2. I'abpuensu O. C., Amykoa A. B. Terpanp 11 1a00paTOPHBIX OIMBITOB U MPAKTHYECKHUX
pabor. 8 ki K yuebnmky O. C. labpumensna «Xumus. 8 wmacc». M.: [lpoda, 2022.
3. I'abpuensan, O. C. Meronuyeckoe mnocodue k ydeOHuky O. C. I'abpuensna «Xumus». 8

kmacc / O. C. TaopuwenssH. — M. . Hpoda, 2021. —  109.
4. T'abpuensn, O. C. Meroauueckoe nocooue k yueOHuky O. C. 'aGpuensna «Xumwus». 9
kmacc / O. C. TaopwenssH. — M. . Hpoda, 2021. —  108.
5. Xumus : texHosorndyeckue kaprtbhl K yueOHuKy O. C. ['aOpuensHa «Xumus. 8 Kimaccy :
MeToqudyeckoe  mocobme / JI.. WM.  AcamoBa. — M. :  [poda, 2020
6. Xumus : TexHoJoruueckue Kaptbl kK yueOHuky O. C. ['aOpuensHa «Xumus. 9 kmacey» :
MeTogudyeckoe  mocobme / JI.. WM.  AcamoBa. — M. :  poda, 2018

7. Xumus. 8 .. KoHtponeHbie U mpoBepouHble paboTel kK yueOHuKy O. C. I'abpuensna
«Xumust. 8» / O. C. I'abpuensH, I1. H. Bepeskun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.
JTAaHHBIC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

1. http://www.alhimik.ru TIpencrariensl pyOpUKH: COBETHI aOUTYPHEHTY, YYHTEIIO XUMHHU,
CIPAaBOYHHUK (O0YEHb OOIbIAs MOI00PKA TAOIHII M CIIPABOYHBIX MaTEPHAIIOB), Becesasi XUMHS,
HOBOCTH, OJIUMITHAJBI, KyHCTKamepa (Macca WHTEPECHBIX HCTOPUYECKHX CBEICHUM).
2. http://www.hij.ru XXypaan «XuMusi ¥ )KU3Hb» TOHATHO U 3aHUMATEIILHO PacCKa3biBaeT 000
BCEM MHTEPECHOM, 4YTO MPOUCXOJWT B Hayke M B MHpPE, B KOTOPOM MBI JKHBEM.
3. http://chemistry-chemists.com/index.html DnextponHblii xypHan «XUMHKH U XUMHSD», B

KOTOPOM NPEICTABIICHO MHOKECTBO
ONBITOB MO XHUMHH, 3aHUMATEIbHOW WH(POPMALUK, TMO3BOJISIONICH YBJICYh YUYCHHKOB
9KCIICPUMEHTATLHOM JaCThHIO npeamera.
4. http://c-books.narod.ru BceBo3morkHast JaUTEpaTypa o XAMHUH.
5. http://www.drofa-ventana.ru M3secTHoe H3IaTeNbCTBO y4eOHOW nuTeparypbl. HOBUHKH
Hay4YHO-IOMYJISIPHBIX I/I 3aHUMATEIbHBIX KHHT o XUMHH.
6. http://1september.ru XXypuan mns yuuteneil ¥ He TONBKO. Bojbimoe KomuuecTBO pabOT
YUYCHUKOB, B TOM qUCIe u HCCIIEI0BATEIHCKOTO Xapakrepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOIBHBIN MOPTA CO CCHUTKAMHU
Ha oOpa3oBarenbHbIe CalThI o XAMHH.

8. www.periodictable.ru CoopHuK cTaTeii 0 XMMHYECKHX 3JIEMEHTaX, MIUTOCTPHUPOBAHHBIM
IKCTIEPUMEHTOM.






		2023-10-11T08:12:12+0700
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 5 Г. КАНСКА




