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MNOACHUTEJIBHASA 3AIINCKA

PaGouass mnporpamMma TMOJHOCTBIO COOTBETCTBYeT (enepanbHOil  paboueit
nporpamme yueOHoro npeamera «Xumus». IIporpamma no XumMun Ha ypoBHE OCHOBHOT'O
oOmiero o0pa3oBaHMsI COCTABJIIEHA HA OCHOBE TPEOOBaHHWI K pe3yjbTaTaM OCBOECHHS
OCHOBHOM  00pa3oBaTeNbHOW  INPOrpaMMbl  OCHOBHOIO  00miero  oOpa3oBaHMs,
npencraBiaeHHbIX B PI'OC OO0, a Takxke Ha OCHOBE (enepabHON paboyeil mporpaMMbl
BOCIIUTAHUS U C Y4ETOM KOHIENLMHU IpernojaBaHus y4yeOHOro IpeaMmera «XuUMUus» B
oOpazoBaTenbHBIX opranuzanusax Poccuiickoit denepanuu.

[Tporpamma no xumum Aa€T NMpeacTaBiIeHUE O LesIX, oOiel ctpaTerun o0ydenus,
BOCTIUTAHUS ¥ Pa3BUTHUS 00yUAIOMIMXCS CPEACTBAMHU yU4E€OHOTO MPEAMETa, yCTaHABINBACT
o0s13aTeNbHOE TPEIMETHOE COJepXKaHHe, NPeIyCMaTpUBAET pacIpelesIeHue €ro Io
KJIaccaM U CTPYKTYPHUPOBAHHE T10 pa3/ieiaM U TEMaM MPOTPAMMBI 10 XHMHH, OTIPEIEIsIeT
KOJINYECTBEHHbIE M KAaueCTBEHHBbIE XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHIYEMYIO
MOCTIeIOBAaTeIbHOCTh  W3YYCHHS  XUMHH C  Y9€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKW Y4eOHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH
00yJarommxcs, OMpeaesieT BO3MOKHOCTH MpeaMeTa Ui pealn3anud TpeOOBaHWH K
pe3yabTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTeNIbHOM NMPOrpaMMbl HA YPOBHE OCHOBHOIO
oOuiero o0pa3oBaHusl, a TaKKe TpeOOBaHUM K pe3yibTaTaM OOy4YEHHS] XUMUU HAa YPOBHE
Hesiel M3y4eHus MpeaMeTa U OCHOBHBIX BHJIOB y4e€OHO-IIO3HABATEIbHOW J1EATEIbHOCTH
00ydJaroIerocsi Mo OCBOCHHUIO y4eOHOTO COACPIKAHMS.

®OPMbI YUETA ITPOI'PAMMBbI BOCIIMTAHUA

BocnurarenbHbld NOTEHIMAI IPEIMETA « XUMUS» PEATU3YETCs YEPE3:

-OpraHu3aIyio padoThl C 1eThbMHU Kak B oraiiH, Tak U oHlaiH Gopmare;

-YCTaHOBJICHUE JIOBEPUTEIBHBIX OTHOIICHUN MEXAY YUUTEIEM M €T0 yUYCHHUKaMH,
CIOCOOCTBYIOIIMX TO3UTUBHOMY BOCHPUATHIO Y4YallUMUCA TpPeOOBaHUNW U TPOCHO
YUHUTEINsl, TMPUBICYCHUIO HMX BHUMAHUA K OOCyXJaaemMoll Ha ypoke uH(popMmaiuu,
AKTUBU3AIMHU X MO3HABATEIHLHOU €SI TEIHHOCTH;

-mo0yX/IeHWe IIKOJIbBHUKOB COONIIOJIaTh Ha YpPOKe OOIIENMPHUHSATHIE HOPMBI
MOBE/ICHUsA, TpaBwia OOUIEHUS CO CTapuMMH (YYUTEISIMH) U CBEPCTHUKAMHU
(IIKOTbHUKAMK), TIPUHIUIBI y4eOHON AMCIUIUIMHBI U CaMOOPTaHHU3allUH, COIJIACHO
VYcrasa mikodisl, [IpaBuinamM BHYTpEHHETO paclopsiiKa IIKOJIbL;

-MCTIOJIb30BAaHUE  BOCIIUTATEIBHBIX BO3MOXHOCTEW CONEpKaHUs  y4eOHOTO
npeaMeTa dYepe3 JIEMOHCTpPALUI0 JETSM IPUMEPOB OTBETCTBEHHOIO, TI'Pa’KJaHCKOIO
MOBEJICHUS, TPOSBIICHUS YEJIOBEKONIOOMS ¥ JOOPOCEpPACYHOCTH, Yepe3 Momdop
COOTBETCTBYIOIINX TEKCTOB JIJIsl YTCHUS, 3a]1a4 JIJIsl PEIICHUS, KEHCOB U TUCKYCCHIA;

-IPpUMEHEHWE Ha  YpPOKE HMHTEPAKTUBHBIX (opM  pabOThl  y4alIuXcs:
WHTEJUICKTYaJIbHBIX WUIp «YMHUKA W YMHHUIIBD», BUKTOPUHBI, TECTHPOBAHHUE KEUCHI,
CTUMYJIUPYIOIIUX MMO3HABATEIHHYI0 MOTHBAIIUIO IIKOJILHUKOB; TUCKYCCHI, KOTOPBIE JAOT
yYaluMcsi BO3MOXKHOCTb TPUOOPECTH OMBIT BEAEHUS KOHCTPYKTHUBHOTO JIMAJIOTa;



IpyHnoBoi paboThl WK pabOThI B Iapax, KOTOPbIE y4ar IIKOJbHUKOB KOMaHIHOW pabore
Y B3aUMOJIEUCTBHIO C IPYTUMU JIETbMU;

-OJIMMIINA/IbI, 3aHUMAaTEIbHbIE YPOKH U MATUMHHYTKH, YPOK - JIETIOBAsi UTPa, YPOK
— TIyTEUlecTBUE, YPOK MacTep-Kiacc, ypOK-UCCleloBaHUE M Jp. YueOHo-
pa3BieKaTeNIbHbIE MeponpusaTus (KOHKypc - urpa «llpenmerHbiii kpoccBoOpa», TypHUP
«CBosl Wrpa», BUKTOPUHBI, JIUTEPATypHas KOMIIO3HIIMs, KOHKYpPC Ta3eT U PHUCYHKOB,
AKCKypCHUs U Ap.);

-BKJIIOYEHHE B YPOK HIPOBBIX TMPOIENYp, KOTOpbIE MOMOTaloT MOAJIEePKaTh
MOTHBAIIMIO JIeTEeH K MOJIYYCHUIO 3HAHUH, HAJIAXXKUBAHUIO MMO3UTUBHBIX MEXIHMUYHOCTHBIX
OTHOIIEHUA B KJacce, NMOMOTAal0T YCTAHOBJIEHHUIO JOOpOXKeNaTelbHOM aTtMoc(epsl BO
BpEMSl YPOKa; MHTEJUIEKTYaJIbHbIX UTP, CTUMYIUPYIOIIUX MO3HABATEIbHYI0O MOTHBAIIMIO
IKOJIBHUKOB. [IpeameTrHbie Bbimycku 3acemanus kiyba «Uro? I'me? Korma?», Opeiin-
pUHIa, UIpa-MPOBOKALMS, WUIPa-dKCIIEPUMEHT, HUIpa-IAEMOHCTpAlLUs, HUrpa-cocTi3aHue,
TUIAKTUYECKOTO Tearpa, IJe TMOJy4eHHbIe Ha YPOKEe 3HaHHUS OOBITPHIBAIOTCS B
TeaTpaJbHbIX TOCTAHOBKAX;

-opranuzainus me(crsa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX YUYAIIUXCA HAJ HX
HEYCIIEBAIOIIMMU OJIHOKJIACCHUKAMH, JIAIOIIET0 MIKOJbHUKAM COIMAIIbHO 3HAYUMBIN
OTBIT COTPYIHUYECTBA U B3AUMHOMN TTOMOIIIH;

-UHUIIMUPOBAHUE U TIOJJICPHKKA MCCIEAOBATEIHCKON I€ATETbHOCTH IIKOJLHUKOB B
pamMKax peaju3alid UMHU UHJIUBUYAJIbHBIX U TPYNIIOBBIX UCCIIEIOBATENbCKUX MTPOEKTOB,
MIOMOTaeT MPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEIICHHS] TEOPETUYECKOM MpoOieMsl,
oopmiieHHsI COOCTBEHHBIX HJIEH, HABBIK YBAXKUTEIHHOTO OTHOIICHUS K UYXKUM HIESM,
O(QOpMIICHHBIM B paboTax APYrHX HCCienoBaTesiel, HAaBbIK MYOJIMYHOIO BBICTYIUIICHUS
nepes ayquTOpuel, apryMEHTUPOBAaHUS U OTCTAUBAHMSI CBOEW TOUKU 3PEHUS;

-co37laHie THOKOW U OTKPBITON cpe/ibl 00y4eHHs U BOCIIUTAHUS C UCTIOIb30BaHUEM
rajKeTOB, OTKPBITBIX O0Opa30BaTENIbHBIX PECYpCOB, CUCTEM YIPABICHHUS IO3BOJISET
co3ziarek ycioBus ans peanusauuu nposo3niameHHeIx JOHECKO Beaymux npuHOMNoB
oOpaszoBanusi XXI Beka: «oOpa3oBaHHe JUIsI BCEX», «0Opa3oBaHHE Yepe3 BCIO KU3HBY,
0o0pa3oBaHUE «BCEraa, BE3/ie U B 11000€ BpeMsi».

VY oOyuaromuxcst pa3BUBAIOTCS HAaBBIKM COTPYIHHYECTBA, KOMMYHHKAIIUH,
COLIMAJIbHON OTBETCTBEHHOCTH, CIMOCOOHOCTh KPUTHUYECKH MBICIHUTh, ONEPAaTUBHO U
KaueCTBEHHO pelllaTh MPOoOIeMbl; BOCIIUTHIBAETCS IEHHOCTHOE OTHOUIEHHE K MUDY.

OBIIAS XAPAKTEPUCTHUKA YYEBHOTI'O ITPE/IMETA «XUMMWS»

3HaHWE XHMHUU CIYXUT OCHOBOW Ui  (OPMHUPOBAHUS  MHUPOBO33PEHHUS
oOy4arolerocsi, ero MpeacTaBleHU O MaTepHaIbHOM EJMHCTBE MHpPA, BAXHYIO POJIb
urparoT GopMUpyeMble XUMUEH MPEICTABICHUS O B3aUMOIIPEBPALICHUAX YHEPTUU U 00
HBOJIIOIIMM BEUIECTB B MPHUPOJIE, O MyTIX pPEHIeHHs INT0OaTbHBIX MPOOIEM YCTOWYUBOTO
pPa3BUTHUS 4YEJIOBEYECTBA — CBHIPbEBOM, DHEPreTUYECKOW, IMILNEBOM M IKOJIOTMYECKOU
0e30macHOCTH, MPOOJIeM 3IpaBOOXPAHCHUS.



N3yuyenune xumuu:

CIIOCOOCTBYET peau3allMi BO3MOXKHOCTEH Jisi camMopa3BUTHUS U (HOPMUPOBAHUS
KYJIBTYPBI JIMYHOCTH, €€ 00111el U (PYHKIIMOHATBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHUpOBaHHME MBIIUICHUS W TBOPYECKUX CHOCOOHOCTEN
oOy4JaloIuxcsi,  HAaBBIKOB  MX  CAMOCTOSITEIbHOM  y4yeOHOW  JeATEIbHOCTH,
OKCMIEPUMEHTAIBHBIX M HCCJIEIOBAaTENbCKUX  YMEHHM, HEOOXOJUMBIX Kak B
MOBCETHEBHOM KU3HU, TaK U B MPO(eCCUOHATBHON e TEIbHOCTH;

3HAKOMHUT €O CHenu(UKOW HAay4dHOTO MBIIUICHUS, 3aKiIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIs/la HA €IMHCTBO NPUPOABI M YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATarnoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON I'PAMOTHOCTH 00YYaIOIINXCS;

crocoO0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS! K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPHUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTHYECKOe oOpa3zoBaHUE
00yJaromuxcs.

JlanHble HampaBieHUss B OOY4YEHHMM XHUMHH 00€CleunBaloTCs Ccrenudukon
co/iep)KaHusl y4eOHOTO MpeaMeTa, KOTOPHIN SBISETCS MeJarornuecku aganTUPOBAaHHBIM
oTpakeHHeM 0a30BOM HAyKU XMMUU Ha OTPEJICIIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUsi OPHEHTHPOBAH Ha
OCBOCHHE OOYYalOUIUMUCS CHUCTEMBI IEPBOHAYAIBHBIX TIOHSATUH XUMHH, OCHOB
HEOPraHWYECKON XMMHUU M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHSTHM OPraHUYeCKOU
XUMUHU.

CTpykTypa cojepkaHus MpOrpaMMbl IO XUMHUU c(OopMHUpOBaHa Ha OCHOBE
CHUCTEMHOr0 nojaxoza K e€ uzyuenuto. CogepkaHue CKJIAIbIBACTCS U3 CUCTEMbI MOHITUI
0 XMMHUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MOHITUH O XUMHUUYECKOU peakumu. O6e
ATH CUCTEMBI CTPYKTYpPHO OpPraHHW30BaHbl MO MPUHIIMIY IOCIEAOBATEIBLHOTO Pa3BUTHS
3HAHUM HAa OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akona /1. . MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMHH;

— Y4YE€HUs O CTPOEHHH aTOMa U XUMHUYECKOU CBS3H;

— IPEJCTaBICHUIN 00 3JEKTPOJUTUUECKON TUCCOLMAIIMU BEILIECTB B PaCTBOpax.

TeopeTnueckue 3HaHUS PacCMATPUBAKOTCS Ha OCHOBE SMIIMPUYECKH ITOJTYUYECHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCIEIOBATENIBHO OT OJHOIO YPOBHSI K JIPYroMmy,
BBITIONHSASE (YHKIMKM OOBSCHEHUS W TPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS U
BO3MOHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MOJYYEHHUS] U3yYaeMbIX BEIIECTB.

OcBoeHme MPOrpaMMbl 10 XUMHUH CIIOCOOCTBYET (POPMUPOBAHHIO MTPEACTABICHUS O
XUMHYECKOU COCTABJIAIOIIECH HAYYHOU KapTUHBI MUpA B JIOTUKE €€ CUCTEMHON IPUPOABI,
[IEHHOCTHOTO OTHOILICHUS K HAyYHOMY 3HAHUIO U METO/IaM MO3HaHMs B Hayke. M3yueHue
XUMHUH TPOUCXOUT C IPUBIICYCHUEM 3HAHUN U3 paHee N3YYCHHBIX YUEOHBIX MIPEIMETOB:
«Oxpyxaroumii Mup», «buonorus. 5—7 kiacce» U «Pu3uka. 7 Kjaacey.

[lpu u3yyeHHMH XWMUU TPOUCXOAUT (POPMHPOBAHHE 3HAHUI OCHOB XHUMHUYECKOU
HayKd Kak o00JIaCTU COBPEMEHHOTO ECTECTBO3HAHUS, MPAKTUYECKON JesTEIbHOCTH
YelloBeKa W KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyJbTyphl. 3amada y4eOHOTO
npeaMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMBl XMMHYECKUX 3HAHUNW — BaKHEUIIIHMX
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(haKkToB, MOHATHH, 3aKOHOB W TEOPETHUECKUX IOJ0KEHUH, IOCTYHMHBIX O00O0OIIEHHIA
MHPOBO33PEHUECKOTO XapakTepa, si3blka HayKH, B MPUOOIIEHHH K HAYYHBIM METOJaM
NO3HAHMUA TPH HW3YYEHWH BEIIECTB M XHUMHUYECKUX PEaKIHid, B (OPMUPOBAHUH U
Pa3sBUTHU TO3HABATEIbHBIX YMEHHH M WX MPUMEHEHWU B Y4eOHO-TIO3HABATEIbHOU U
y4e0HO-HUCCIEA0BATENBCKON AESITENIbHOCTH, OCBOEHUHU IPABHII 0€30M1aCHOr0 OOpalleHus
C BELIECTBAaMH B IOBCEAHEBHOW )KHU3HU.

HEJIM U3YYEHUA YYEBHOI'O IPEIMETA «XUMMWUS»

[lpy w3yyeHMM XWMHUU Ha YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs BaKHOE
3HAaYCHHE MPUOOPENN TaKue e , KaK:

— (opMupOBaHHE WHTCIUICKTYalbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TMPHUHATHIO  PEIICHUM,
CHOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM JKU3HH,

— HANpaBJICHHOCTh OOYYEHHS Ha CHCTEMATHYECKOE MPHOOIIECHIE 00yJaromuXcs K
CaMOCTOSTEIBPHON TTO3HABATEIIBHON JIEATCIFHOCTH, HAYYHBIM METOJaM TI03HaHUS,
(GbOpMHUPYIOIIMM MOTHUBAIIAIO M PA3BUTHE CITOCOOHOCTEH K XUMUU;

— o0ecreyeHne YCIOBHMA, CHOCOOCTBYIOIIMX MPUOOPETEHUIO OO0yYarOIIMMHUCS
OTIBITA Pa3HOOOPA3HOW NEATCITLHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KIIFOUECBBIX HABBIKOB
(KJIFOUEBBIX KOMITETEHITHH ), MMCIONNX YHUBEPCAILHOE 3HAYCHHE JIJISl PA3JIUYHBIX BHIOB
NESTEBHOCTH;

— (hopMupoBaHue o0MICH PYHKIIMOHAILHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH,
B TOM YHCJIE YMCHHUI OOBSICHSTH U OIEHUBATH SBJICHUS OKPYKAIOMIETO MHUPA, UCIIOIb3YS
3HAHUS W OIBIT, MOJIYYCHHBIC MPH H3yYCHUH XUMHUH, TPUMEHITh MX TPH PEHICHUU
po0JIeM B IMOBCETHEBHOM KU3HU M TPYIOBOH JIEATEITHHOCTH;

— (opmupoBanre y oO0y4aroumxcs T'YMaHUCTUYECKUX OTHOIICHHUH, NMOHMMAaHHUS
IIEHHOCTH XWMHWYECKUX 3HAHWK IS BBIPAOOTKH DKOJIOTHUECKH IIeJIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJIOBOM NIEATEIHLHOCTH B IEJISIX COXPAHEHUS CBOETO 3JI0POBBS U
OKpYXaroIIeH MPUPOAHON CPEbI;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIO W
CaMOBOCTINTaHWIO HAa OCHOBE YCBOCHHS OOIIEUETOBEYECKMX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS ¥ HAPABICHHOCTH JAIbHEUIIIEro 00y4YeHHUs.

MECTO YYEBHOI'O IIPEJMETA «XUMHUSA» B YYHEBHOM IIVIAHE

OO0miee yuCIO YacoB, OTBEAEHHBIX I U3YYEHUsS XMMHUU HA YPOBHE OCHOBHOTO
obirero obpaszoBanus, cocrapiseTr 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HEJIETIO),
B 9 kacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIE XUMHYECKHE TOHATHSA

[IpenmeT xumuu. Posib XuMuM B KU3HU 4YellOBEKa. XUMUS B CUCTEME HayK. Tena u
BellecTBa. Pu3nueckue CBOKMCTBA BELIECTB. ATperaTHOe COCTOsiHME BemiecTB. [lonsTue o
MeTo/Aax Mo3HaHusl B XuMuu. YucTeie BenecTBa U cMecu. CriocoObl pa3iesieHus: CMECceH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JI€EMEHTbl. CUMBOJIBI XUMUYECKUX HJIEMEHTOB.
[TpocTeie U cl0XKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH
IOCTOSIHCTBAa cocTaBa BemecTB. OTHocuTenpHas aromHas Macca. OTHocuTenbHas
MOJIEKYJIsIpHAst Macca. MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COETUHEHHH.

KommuectBo BemecTBa. Monb. MonsipHas macca. B3anmocBs3b KonuyecTBa, MacChl
U YWcia CTPYKTYPHBIX EAWHHI] BemecTBa. Pacu€rel mo ¢dopMmynamM XUMHUYECKUX
COCIMHEHU M.

®u3znuecKue U XUMUYECKHE SIBJICHUA. XUMUYECKas peakius U e€ Mpu3HaKku. 3aKOH
COXpaHEHMsI MacChl BEIECTB. XUMHUYecKue ypaBHeHus. Kinaccupukauus XUMHUECKHX
peakiuii (coeTuHEHUs, pa3IoKEeHUsI, 3aMellleHns, 0OMeHa).

Xumuyeckuii IKCnepumeHm:

3HAaKOMCTBO C XUMHUYECKOW TMOCYI0¥, mpaBwiamMu paboTel B yaboparopuu u
npuémMamu oOpalieHus ¢ JabopaTopHbIM OOOpYIOBaHMEM, H3yYEHUE U OIHCAaHUE
dbuznuecKux CBOWCTB 0Opa3lOB HEOPTraHMYECKUX BEIIECTB, HAOIMIOJIEeHUE (PUBUUYECKUX
(naBiIeHUE BOCKA, TasTHUE JIbJla, pACTUPAHUE caxapa B CTYIIKE, KAIIEHWE U KOHACHCALIUS
BOJbI) W XUMHYECKHMX (TOpEHHWE CBEUYH, MPOKAIMBAaHHUE MEIHOW IPOBOJIOKH,
B3aMMO/JICHCTBUE MeJla C KHUCJIOTOM) SIBICHUM, HAOJIIOJEHUWE W ONHCAHWE MPU3HAKOB
MPOTEKAaHUs XHUMHUYECKUX peakiui (pa3jioKeHUue caxapa, B3aUMOJECHUCTBHE CEpPHOI
KHUCTIOTBI C XJIOpUAOM Oapusi, pasioxkeHue ruapokcuna menu (ll) mpu HarpeBanum,
B3aMMO/IEHCTBUE XKee3a ¢ pacTBopoM conu Meau (1), u3ydenue crnocoOoB pazaeneHus
cMecedl: ¢ TIOMOILIbI0 MAarHuTa, (QUIbTPOBAHUE, BbINAPUBAHUE, JTUCTUILIALUA,
Xxpomartorpadusi, NMpoBelIEHUE OYUCTKU MOBAPEHHOW COJIM, HAOIIOJEHHE M ONMUCAHHE
pe3yNbTaTOB MPOBEACHUS OMNbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHs] MAaccChl,
CO3JIaHKE MOJIENIE MOJIEKYJ (IIapOCTEPHKHEBDIX).

BaxHelilue npeacTaBuTe M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Boznyxa. Kucmopog — 3J€MEHT W IPOCTOE
BemiecTBO. HaxoxaeHue Kuciopoaa B mpupojae, Gpu3nuecKkue ¥ XMMHUYECKUE CBOWCTBA
(peaxiuu ropenusi). Oxcunspl. [Ipumenenue kucinopoaa. CrocoOb! MOMyYeHUs KUCTOpoa
B J1abopatopud W TPOMBIIIICHHOCTH. KpyroBopor kucinopoaa B npupoge. O30H —
aJIIOTpONHas MoJIM(pUKAIUS KUCIOPOa.

TemnoBo#t 3¢ (heKkT XUMUUECKOH peakiuy, TEPMOXUMHUYECKUE YPAaBHEHUS, IK30- U
HHAOTEPMHUUECKHE peakuuu. TOIIMBO: yroiab U MeTaH. 3arps3HeHUE BO3/1yXa, YCUIICHUE
napHUKOBOTO 3¢ (deKTa, pa3pymeHrHe 030HOBOTO CIIOA.



Bomopon — anemeHT M npocTtoe BemecTBo. HaxokleHue BoJgopoJa B MHPUPOJE,
¢dusznueckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObl mosyueHus. Kucimotsl u
COJIH.

Mousipablii 00bEM ra30B. PacdE€Thl M0 XUMHUYECKUM YPaBHCHUSIM.

dusnueckue cBoucTBa BoAbl. Boxa kak pactBopureins. PactBopel. Hacslmennsie n
HEHACBHIIIEHHbIE pacTBOPbI. PacTBOPUMOCTH BellleCcTB B BoJe. MaccoBas /10151 BELIECTBA B
pactBope. Xumuueckue cBoiictBa Bojbl. OcHOBaHMs. Ponb pacTBOpoB B mpupoae U B
JKU3HU 4desioBeka. KpyroBopot Boabl B mpupoje. 3arpsi3HeHUe NpupoAHbIX Bod. OxpaHa
Y OYMCTKA IPUPOJHBIX BOJ.

Knaccudpukanuss Heopranuueckux coenuHenuid. Oxcunel. Krnaccudukanus
OKCHU/IOB: coJieoOpa3yromue (ocHOBHBIE, KHUCJIOTHBIE, amdoTepHBbIC) u
HecoseoOpazytone. HoMmenknarypa okcunoB. @usznyueckue U XUMHUYECKHE CBOMCTBA
okcua0B. [lonydenue okcuaos.

OcnoBanus. Knaccudukanus ocHOBaHMiA: MIETOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuil. PU3WYECKME U XHUMHUYECKHME CBOMCTBA OCHOBAHUIA.
[TosmyyeHne OCHOBaHUMU.

Kucnorel. Knaccupukauust xuciaor. Homenknatypa kucinor. dusmyeckue u
XUMHUUYECKHE CBOMCTBA KUCIOT. Psax aktuBHOCcTM MetaiuioB H. H. bekerosa. [lomyuyenune
KHCJIOT.

Comun. Homenknatypa coseil. ®usnueckue M XHUMHYECKHE CBOWCTBA COJIEH.
[Tonyuenue cosneil.

['eneTnueckas cBsi3b MEXAY KJIaCCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuyeckuii IKCnepumeHm:

KaueCTBEHHOE OINPENICJICHUE COJepKaHUsl KUCIOpoAa B BO3AyXe€, MOJyYEHHUE,
coOupaHue, pacrno3HaBaHWE W HU3Y4YEHHME CBOWCTB KHUCIOpOJa, HaOI0JeHue
B3aMMOJICCTBUS BELIECTB C KUCIOPOJOM M YCJIOBHS BO3HUKHOBEHUS M IPEKpAIICHUS
ropenust (mokapa), O3HAKOMJIEHHE C OOpa3llaMH OKCHJIOB W OINHCAaHUE HX CBOMCTB,
NoJy4YeHue, coOMpaHue, pacro3HaBaHWE U HM3y4YEHHE CBOMCTB BoJopoja (ropeHwue),
B3auMojeiicTBue Bojgopoaa ¢ okcugom wmeau (ll1)  (BO3MOXHO HCHOJIB30BaHUE
BUJieOMAaTepualoB), HaOdrofeHne o0pa3loB BEIIECTB KOJMYECTBOM |  MOJb,
UCCleIoBaHUE OCOOEHHOCTEM pacTBOPEHHUS BEIIECTB C Pa3IM4YHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENCIEHHON MAaCCOBOU JOJIEN paCTBOPEHHOIO BEILIECTBA,
B3aMMO/ICHCTBUE BOJIbI C METAJUIAMU (HATPUEM M KaJbleM) (BO3MOKHO HCIOIb30BaHUE
BUJICOMATEpUANIOB), HCCIIEOBAHWE OOpPA3l0B HEOPraHWYECKUX BEIECTB Pa3IUYHBIX
KJIacCOB, HAOIOJICHME W3MEHEHUS OKPACKH WHJIMKATOPOB B PAaCTBOpax KHCIOT U
niesioue, n3ydeHue B3aumojencTBus okcuaa Meau (1) ¢ pactBopom cepHON KHCIIOTHI,
KHCJIOT ¢ METAJUIaMU, PEAKIIM¥ HEUTPAIU3ALIAH, ITI0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOIO METaJljla IPYTUM W3 PacTBOpa COJH, PEUICHUE DKCIIEPUMEHTAIBHBIX
3a1a4 no teme «BaxxHenIne K1accbl HEOPraHUYECKUX COCTUHEHUIN.

Ilepuoanueckuii 3akoH u Ilepuoanyeckas cucremMa XuMHYECKHUX dJ1eMeHTOB /1.
N. MengeneeBa. CrtpoeHue aroMoB. XuMHYeCKasi CBsA3b. OKHUCIUTENBbHO-
BOCCTAHOBHMTE/IbHbIC PEAKIMHU



[lepBble MOMBITKUA KIAacCU(PUKAIMU XUMHUYECKUX 3JieMeHTOB. [loHsTHe o rpymnmax
CXOJHBIX 3JIEMEHTOB (LIEJIOYHbIE U IIEIOYHO3EMENbHbIE METAIIJIbI, TAJIOT€HbI, UHEPTHbHIE
rasbl). J€MEHThI, KOTOpbIe 00pa3ytoT aMmpOTEPHBIE OKCUABI U TUAPOKCHIBI.

[Tepnoguueckuit 3akoH. [lepuoguueckas cucrema XUMHYECKUX 3iemeHToB [[. .
MenneneeBa. Kopotkonepuoanas u jgiuHHomepuogHas Qopmbel [lepuoandeckoit
cucTeMbl XuMuueckux ameMeHToB . 1. Meunneneesa. [lepuoasl u rpymmbl. @u3nyeckuit
CMBICIT ITOPSIKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CocTtaB aroMHbIX sifep. M3orombl. OnekTponbsl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aroMoB NepBbIX 20 XuMuyeckux aneMeHToB llepmonnueckoit
cucreMbl J[. W. MenzaeneeBa. XapaKTepUCTHKa XHWMHUYECKOTO DJJEMEHTAa MO €ro
nosioxeHunio B Ilepuonnueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH  HM3MEHEHMsS paanyca aTOMOB XHMHYECKHX  DIIEMEHTOB,
METAUTNYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYIIIIAM U IIEPUOJAM.

3nauenue llepuognueckoro 3akoHa W Ileproguyeckoll CUCTEMBI XUMHYECKUX
AJIIEMEHTOB JJIs pa3BUTHs HAyKU U pakTuku. J[. . MenneneeB — yd€HbIN U IPaKIaHUH.

Xumuueckas cBsi3b.  KoBanmenTHas  (monsipHass W HEMOJSIpHAsl)  CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHas CBA3b.

Crenenb oxucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. IIporeccel
OKHCJICHUS U BOCCTAHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpaslloB BEIIECTB METAIJIOB M HEMETAJJIOB, B3aWMOICHCTBHE
TUAPOKCHIA LHWHKAa C pacTBOpaMHM KHUCJIOT U WIEJNOYeH, IPOBEJCHHUE OIBITOB,
WUTIOCTPUPYIOMIHUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PpEaKIui (ropeHue,
pEeaKIMK pa3ioKEHHUsI, COETUHEHHUS).

Mesrcnpeomemmnuwie ceasu

Peanuzanusa MexXnpeIMETHBIX CBsSI3ed MNpU M3YYEHHMM XHUMUU B 8 Kjacce
OCYIIECTBIISICTCS Yepe3 UCIOIH30BAHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK
U TOHATHM, SBISIIOIIMXCS CHCTEMHBIMM JJI OTHAEJIBHBIX IPEAMETOB €CTECTBEHHO-
HAay4YHOTO LIMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHBIE MMOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHUs, 3aKOH,
aHaJau3, CHUHTE3, KIacCu(pUKaKsi, TEPUOJAUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHHUE.

dusuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHWJ, HU30TOIIbI,
pPaJIMOAaKTUBHOCTh, MOJIEKYJIa, DJIEKTPUYECKUN 3apsiji, BEHIECTBO, Tel0, OOBEM,
arperaTHoe COCTOSIHHE BEIeCTBAa, Ta3, (PU3MYECKUE BEIMYUHBI, CAMHUIIBI U3MEPEHUS,
KOCMOC, TUIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusa: atmocdepa, rugpocdepa, MUHEpaAIbl, TOPHBIE MOPOJbI, MOJIE3HBIE
HCKONIaeMbl€, TOIINBO, BOJAHBIE PECYPCHI.
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[Tepuoguueckuin 3akoH. [lepuoguueckas cucrema XUMHYECKUX 3iemeHToB [ U.
MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XMMHUYECKHUX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KA, KAJIBIUSA U UX COCIUHEHUN B COOTBETCTBHUH C
MIOJIOKEHNEM 3JIEMEHTOB B [leproanueckoii cuctemMe U CTpPOEHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BUIbI XUMUYECKON CBS3U. THUIIBI KPUCTAUTUYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIMA KPUCTAUIMYECKON PEMETKH U BUOA
XUMHYECKOU CBSI3H.

Knaccudpukanuss W HOMEHKIIaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKUE
CBOICTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaCCaM HEOPTraHMYECKUX COCIUHEHUU,
Tr€HETUYECKasl CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukamuss XuMHUUECKUX PEaKIMil MO pa3IMYHbIM MpU3HAKaM (M0 YUCITY U
COCTaBY Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 W3MEHEHHIO
CTENEHEW OKUCICHUSI XHWMHUYECKUX DSJEMEHTOB, IO OOpaTUMOCTH, IO Yy4YacTHUIO
KaTaau3aTopa). DK30- U S3HJAOTEPMUUYECKHUE PEAKIIUN, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTue o ckopocTH XuMuyeckodl peakuuu. [loHsTne 00 o0O0paTUMbBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [loHATHE O TOMOTEHHBIX U TeTEepPOreHHBIX
peakuusax. Ilondarue o karanuze. [loHsTme o xumuueckoMm paBHOBecHH. DakToOphI,
BIIMSIONINE HA CKOPOCTh XUMHUUYECKOUN pEaKIMU U MOJOKEHUE XUMUUECKOTO PABHOBECHS.

OKUCIUTENTbHO-BOCCTAHOBUTEIbHbBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTENBHON peakuuu. COCTaBlI€HUE YpPAaBHEHUU OKHUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUN C UCIIOTB30BAHUEM METOIa JIEKTPOHHOIrO OaaHca.

Teopust 3IAEKTPONIUTHYECKON JHUCCOUMALMM. DIJIEKTPOJIUTHI U HEINEKTPOJIUTHI.
Katnonbl, aHuoHbsl. MeXaHM3M JUCCOUMAIMHA BEIIECTB C PA3JIMYHBIMU BUIAMHU
XxuMHuueckoi cBs3u. CteneHs auccoruani. CUIbHbBIE U ClIa0ble AIEKTPOIHTHI.

Peakiun woHHOro oOMeHa. YCIOBUS TPOTEKAHUS PEAKIMA HOHHOTO OOMEHa,
MOJIHBbIE U COKpalI€HHbIE NMOHHBIE YpaBHEHUs peakuuil. CBOICTBAa KUCIOT, OCHOBaHUHN U
COJIEM B CBETE MpPEJCTaBICHUN 00 AIEKTPOJMUTHUECKON mauccornmanuu. KadecTBeHHBIE
peakuuu Ha MOHBIL. [loHsATHE O TMAPONIU3E COTIEH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHUE C MOJEJISIMUA KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB
— METaJJIOB U HEMETAJJIOB (rpaduTa M anamasa), CIOXKHBIX BELIECTB (XJIOpHa HATPHS),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM peaknuud OT BO3IECHCTBUSA
pa3IuuHbIX (DAKTOPOB, UCCIEAOBAHUE DIEKTPOMPOBOJAHOCTH PACTBOPOB BEIECTB,
mpoiiecca AMCCOLMAIMU KHUCIIOT, IIeJI0Yel U coyieid (BO3MOXXHO HCMOJIb30BaHUE BUJIEO
MaTepHuaioB), MPOBEJICHUE OMbITOB, WJUTIOCTPUPYIOMINX MPU3HAKU MPOTEKaHUSI PEaKIUil
HOHHOTO oOMeHa (oOpa3oBaHHE OCaJKa, BBIJCICHUE Ta3a, 00pa3oBaHWE BOJIbI), OIMBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
peaKIuu pa3oKeHHUs, COCAMHEHUsS), paclo3HAaBaHUE HEOPraHMYECKUX BEIIECTB C
ITOMOUIBI0 KAYECTBEHHBIX PEAKIIUI HA MOHBI, PEIIEHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMmeTa/uibl 1 UX coeIMHEHUS

OO0mas xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
creneHu okucieHus. CTpoeHne u puznueckue CBOMCTBA MPOCTHIX BEIIECTB — rajJOTCHOB.
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XUMUYECKHE CBOMCTBA Ha MpuMepe XxJopa (B3aUMOJEHCTBHE C MeTajulaMH,
HEeMeTaiaMu, IenodaMu). XisopoBogopo. CosnsiHas KUCIOTa, XMMHYECKHE CBOWCTBA,
NoJyueHue, NpuMeHeHue. JleficTBue Xjgopa U XJIOpOBOJOPOJAa HA OPraHM3M YEJIOBEKa.
Bakneiimme XJ10puabl U X HaXOXKACHHE B PUPO/IE.

O61as xapakrepuctuka 3neMeHToB VIA-rpymmbsl. OcCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTereHn okuciaeHus. CTpoeHue u pu3ndeckue CBOMCTBA MPOCTHIX BELIECTB
— KHCJOpOoJa U cepbl. AJUIOTPONHbIE MOAM(PUKALUK KHUCIOpOAa U cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOJOPOI, CTpOEHUE, PU3NYECKUE U XUMHUECKHe cBOMCTBA. OKCHIbI
cepbl KaK IPEICTaBUTENM KHCIOTHBIX OKCUAOB. CepHas Kuciora, (Qusndyeckue u
XUMHUYECKHE CBOMCTBa (00IIMEe Kak MpeACTaBUTENs Kilacca KUCIOT M crenupuyecKue).
XVWMHYECKHUE PEaKLUH, JIeKAIIMEe B OCHOBE IPOMBIIUIEHHOIO CIOCO0a MOJy4YeHUs
cepHoit KUCNOTHL. [Ipumenenne cepHoit KucnoThl. Cou CEpHON KUCIOTHI, Ka4YeCTBEHHAs
peakius Ha cynbgar-uoH. Haxoxaenue cepsl U €€ COeTMHEHUH B Mpupojie. XUMUYECKOE
3arpsi3HEHUE  OKPYXKAWIIeW Cpeabl COCMWHEHUSMU cepbl (KUCIOTHBIE  JTOXK[IH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeoTBPAIICHHUS.

O6mas xapakrepuctuka 31meMeHToB VA-rpymimbl. OcOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEeHUs. A30T, paclpocTpaHEHUE B MpHUpoAe, (GU3HUecKue u
XHUMHUYECKHe cBoicTBa. KpyroBopor azora B mpupojae. AMMHAK, €ro (usmveckue u
XUMHUYECKHE CBOWCTBA, MOJIyueHHE W mpuMmeHeHue. Conu aMMOHUS, UX (U3HYECKHE U
XUMHYECKHE CBOWCTBa, NpuMeHeHue. KadecTBeHHasr peakiusi Ha HOHBI AMMOHUSI.
A3oTHas Kuciora, €€ MojiyueHue, PU3NYecKHe U XUMHUYECKUe CBOMcTBa (oOuiue Kak
MpeJICTaBUTENs Kilacca KUCIOT U crienupuueckue). Vcmonp3oBaHue HUTPATOB U COJEH
aMMOHMSI B KayecTBE MMHEpaIbHBIX yAOOpeHHid. XUMHYECKOE 3arpsi3HEHUue
OKpYXaromiei cpeapl COeIMHEHUSIMU a30Ta (KUCIOTHBIC JOXIH, 3arpsi3HEHHE BO3/yXa,
nouBsl U BogoémoB). docdop, amnorponHsie moaudukanuu dochopa, dhusudeckue u
xumuueckne cBoiictBa. Oxcua ¢ocdopa (V) u docdopHas kucinora, Quandeckue u
XUMUYECKHEe CBOMCTBa, mnonydyeHue. Hcmons3oBanue ¢QochatoB B KayecTBe
MUHEpaIbHBIX y100pEHHIA.

O61mas xapakrepuctuka 3neMeHToB |V A-rpynmbl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble  CTENEHW  OKUCICHHUSA.  YTIJIepoA, aJUIOTPONHBIE  MOAM(DUKAINH,
pacupocTpaHeHue B Mpupoje, (U3NYECKHMEe M XUMHUYECKHEe CBOMcCTBa. AjncopOums.
Kpyrosopot yrinepoga B mpupone. Okcuabl yriepoaa, ux (pu3nyeckue U XUMHUECKUe
CBOIICTBA, JIEHCTBUE HA JKUBbIE OPraHU3MBI, MTOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKUE
npoOyieMbl, cBsi3aHHbIe ¢ okcuaoM yriaepoaa (IV), rumoresa riobanbHOrO MOTETIICHUS
KJIMMaTa, MapHUKOBBIA >(¢eKkT. YroiapHas KHCIOTa W €€ coid, MX (U3NYECKHe U
XUMHUYECKHE CBOMCTBA, MOJyyeHHe U npuMeHenue. KauectBenHas peakius Ha kapOoHAT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHBIE TOHATHUS OO0 OPraHWYECKMX BELIECTBAX KaK O COEJUHEHHUSAX
yraepoga (MeTaH, 9TaH, STWJIEH, aleTHJIeH, 3TaHOJ, TJIULEPHUH, YKCYCHas KHCIIOTA).
[TpupoaHbIe HICTOYHUKH YTIEBOAOPOIOB (yroiib, MPUPOAHBIN ra3, HEPTH), MPOTYKTH UX
nepepaboTku (6€H3MH), UX POJIb B OBITY U MPOMBINLIEHHOCTH. [loHATHE O OHOTOTHYECKH
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BaXXHBIX BEILECTBAX: >KMpaX, OeliKax, yrieBoJaXx — M MX pOJU B JKU3HHU YEJIOBEKa.
MarepranpHOE €IMHCTBO OPTraHUYECKUX U HEOPTAHUYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usnueckne U XMMHUUECKHE CBOMCTBA, MOIYYEHHUE U IPUMEHEHHUE.
Coenunenust kpemMHus B npupoge. O6mue npeacrasineHus o0 okcune kpemuus (1V) u
KpeMHueBol kuciore. CWIMKaThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxwneiime cTpouTenbHblE MaTepUalibl: KepaMHUKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobnembl 0€30MacHOrO HMCMOIb30BAaHUS CTPOUTENBHBIX MaTepHaIOB B
IIOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumeHm:

U3yuyeHue o00pa3loB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJIIHOM KHCIIOTHI,
IIPOBEJICHUE KAaYECTBEHHBIX pEakUUi Ha XJIOPUI-UOHBI M HAONIOJCHHE NPHU3HAKOB MX
NPOTEKaHMsI, OIBITHI, OTpakarolue (HU3NMUECKUe U XUMUYECKHE CBOMCTBA raJOr€HOB U
UX COCAMHEHMH (BO3MOXHO WCIIOJIb30BAaHUE BUACOMATEPHANIOB), O3HAKOMIIEHUE C
o0Opa3naM XJIOPUAOB (TAJIOT€HUIOB), O3HAKOMJIEHHE ¢ oOpa3laMu cepbl U €€
COEIMHEHUSAMHU (BO3MOXKHO MCIIOJIb30BAaHUE BUAEOMATEpHAlIOB), HAOIIOACHHUE Ipolecca
o0OyriMBaHus caxapa IMOoJ JeHCTBUEM KOHIEHTPUPOBAHHOW CEpHON KHMCIIOTBI, U3yUEHHE
XUMHUYECKUX CBOWCTB pa30aBIE€HHOM CEpHOM KHUCIOTHI, MPOBEJACHHE KaueCTBEHHOMU
peakiuyu Ha cyib(arT-uoH U HaONIOJEHHE NMpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C
¢uznueckuMu  cBOWMCTBaMHM a3oTa, ¢ochopa W UX COEAUHEHUH  (BO3MOKHO
UCMOJIb30BAHUE BHIEOMATEPHANIOB), OOpa3llaMu a30THBIX U (HOCHOpHBIX yHOOpEeHMIA,
NoJlyueHue, coOupaHue, paclo3HaBaHHE M M3yYE€HHE CBOWCTB aMMHAaKa, IPOBEJIEHUE
Ka4eCTBEHHBIX peakIuil Ha MOH aMMOHHUS U ¢ochaT-MOH U U3yuyeHUE MPU3HAKOB HX
IIPOTEKAHUs, B3aMMOJCUCTBUE KOHIICHTPUPOBAHHOW Aa30THOM KHCIOTBI C MEIBIO
(BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB), U3YUYEHHE MOJIENEH KpUCTAIUIMYECKUX
peméTok anmasa, rpadurta, QyiepeHa, O3HAKOMJICHHE C TPOLIECCOM anacopOuuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IPOTHBOrasa,
NoJiyueHue, coOupaHHe, pacro3HaBaHUE M HW3Y4YEHHE CBOWCTB YIJIEKUCIOro rasa,
NPOBEJCHNE KAYECTBEHHBIX peakiuil Ha KapOOHAT M CUIMKAT-MOHBI M H3y4YCHHE
IIPU3HAKOB WX  IPOTEKAaHWs, O3HAKOMJIEHHE C  NPOAYKUHEW  CHJIMKATHOMN
IPOMBIIIJIEHHOCTH, PELIEHUE >SKCIEPUMEHTAJbHBIX 3a7ad 1o TeMme «BaxHnelmue
HEMETAJUIbl U UX COCAMHEHUS.

MeTa/uibl M UX COCAUHEHUS

OO61mas xapakTepUCTHKa XMMHYECKHX 3JEMEHTOB — METAJJIOB HAa OCHOBAaHHM MX
nojoxeHus B Ilepuoanmueckon cucreme xumuyeckux snemeHtoB JI. M. MenneneeBa u
ctpoeHuss aromoB. CTpoeHue MerTauioB. Meraminyeckas CBs3b M MeETaJJIM4ecKas
KpUCTAJUIMYECKass pPEmETKa. OJIEKTPOXMUMUYECKUM pPAJ  HANpsDKEHUH  METaJIOB.
dusnueckre 1 XUMHUYECKHE CBOMCTBA MeTayIoB. O01IMe CIOCOOBI MOTyYeHUs] METAJIIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 9yryH, TIOPaIIOMUHUHN, OpOH3a)  UX PUMEHEHHE B OBITY ¥ MPOMBIIIJICHHOCTH.

[[{emounble MeTamibl: MojokeHue B llepuonnueckoil cuUCTEME XHMHYECKUX
anemeHtoB JI. M. MeHnaeneeBa, CTpOEHME HX aTOMOB, HAaXOXICHHE B NPUPOJE.
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duznyeckue W XUMHYECKHE CBOMCTBa (Ha mpumepe Hartpusi W Kanus). OKcUIbl |
TUAPOKCHIBI HATpUs U Kanusd. [I[puMeHeHne 1me10YHbIX METaUIOB U UX COECAUHEHU.

[IlenoyHoO3eMeNbHBIE METAJUIBI MArHUK U KaJdbLMil: nosioxkeHue B Ilepuoanueckoi
cucreMe XuMuueckux 3aeMeHToB J. V1. MenaeneeBa, CTpoeHUE UX aTOMOB, HAXO0XKICHUE
B npupoac. Puznueckue M XMMUYECKHE CBOMCTBA MarHus M Kaublusa. Baxuenmmue
COCIMHEHUsI Kalblug (OKCUJ, TUIAPOKCcHI, coyii). JKECTKOCTH BOJABI M CHOCOOBI €&
YCTpaHECHHS.

AnmroMuHui: mojoxenue B [leproanueckoi cucteMe Xxumudyeckux anementos /1. W.
MenpneneeBa, CTpOEHHE aToMa, HaXOXKJIEHUE B mpupone. OU3HMYECKHUE U XUMUYECKHE
cBOICTBa amfOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUA U TUAPOKCUIA AITFOMUHUS.

Kenezo: nosoxenne B Ilepuognueckoi cucteMe XUMHUYECKUX 3ieMeHToB J[. .
MeHeneeBa, CTpOCHHE aToMa, HaXOXJIEHUE B mpupoje. PuU3nuecKkue M XUMHYECKUE
cBoMcTBa xene3a. Okcunbl, Tuapokcuabl U conu xenesa (I1) u xenesa (11l), ux cocras,
CBOICTBA U MOJTyYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C 00pa3llaMi METAJJIOB U CIIAaBOB, UX (PU3NYECKUMHU CBONCTBAMH,
U3y4eHHWE  pe3yJabTaTOB  KOPPO3HMHM  METauioB  (BO3MOXXHO  HCIOJB30BaHUE
BUJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KalbLIUS U HATPUS C BOJOH
(BO3MOXHO MCIIOJIb30BAaHHE BUICOMATEPHAIOB), UCCIECIOBAHUE CBOMCTB MKECTKOW BOJIBI,
mpolecca ropeHus jkelie3a B KUCIOopo e (BO3MOXKHO UCIOJIb30BaHHE BUICOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHMS KAU€CTBEHHBIX PEAKIIUN HAa MOHBI: MAarHus, KaJabIUs, aTFOMUHUSA,
nuHkKa, kene3a (1) u xenesza (lll), menu (1), HaOmOMeHNE W OMHMCaHWE IMPOIIECCOB
OKpalIMBaHUs TJIAMEHU MOHAMHU HATPUS, KU U Kajdblus (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPUAIIOB), HCCJelI0BaHWE aM(OTEpPHBIX CBOMCTB THAPOKCHUAA AIIOMHUHHUS U
TUJIPOKCHIA IIMHKA, PEIICHUE OHKCHEPUMEHTAIBHBIX 3a1ady 1o Teme «BaxhHeunmue
METaJUIbl U UX COCTUHEHUS».

XuMHS 4 OKPY:KaIIas cpeaa

BemectBa u  marepuasisl B IIOBCEAHEBHOM JKM3HM 4elloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB W XUMHUYECKHX peakiuii B OwiTy. IlepBas momomis mpu
XUMHUYECKHUX 05KOTaX U OTPABIICHUSIX.

XUMHYECKOE 3arps3HEHHUE OKpYXKalIied cpeasl (mpenenbHas JOMyCcTUMAast
KOHLIeHTpauus Bemiects, naigee — IIJIK). Ponp xumMum B pelieHHMH 3KOJIOTHYECKUX
npooseM.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpasloB MaTepuaioB (CTEKJIO, CIUIaBBl METAJUIOB, TOJWMEPHbBIC
MaTEepUAIIbI).

Mesicnpeomemnnie cea3zu

Peanuzanmss MeXnpeaIMETHBIX CBA3€M NpU HM3YYEeHMH XHUMUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOJIB30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK
W TOHSTUM, SBISIIOIIMXCS CHUCTEMHBIMHM JJIi OTHEJIbHBIX MPEAMETOB E€CTECTBEHHO-
Hay4YHOTO LUKJIA.
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OO01ue ecTeCTBEHHO-HAayuHble TIOHATHUS: Hay4HbIM (akT, MII0Te3a, 3aKOH, TeOopus,
aHalu3, CHHTe3, KilaccuduKkauus, MEepUOJUYHOCTb, HAOIIOACHHUE, DSKCIIEPUMEHT,
MOJIETUPOBAHNE, HU3MEPEHHE, MOJENb, SBJICHUE, NApPHUKOBBIA 3(PQEKT, TEXHOJOTHUsi,
MaTepHuabl.

®dusuka: mMarepusi, aTOM, JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHWJ, W30TOIbI,
PaZOaKTUBHOCTh, MOJEKYJa, 3JIEKTPUYECKUM 3apsj, MPOBOAHMKH, IOJYIPOBOJHUKH,
JTURJIEKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPHUMOCTb, KpHCTAJUIMYECKass peIIETKa, CIUIaBbl, (QU3NUYECKHE
BEJIMYMHBI, €IUHULBI HU3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3BI,
ComnHiie.

buonorus: ¢otocuHTe3, npixaHue, Ouocdepa, HKOCUCTEMA, MHHEpAIbHBIE
yI10OpeHMsI, MUKPOIJIEMEHTBI, MaKPOAJIEMEHTHhI, TUTATEJIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATbI, TOPHBIE MOPOAbI, IOJIE3HBIE
UCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 1O XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATbI

JImgHOCTHBIE PE3yABTATHl OCBOCHHS MPOTPaMMBI OCHOBHOTO 00IIero oOpa3oBaHuUs
JOCTUTAlOTC B XOA€ OOy4eHUs XHMUM B €IUHCTBE Y4eOHOW U BOCHUTATEIbHOU
JeSITETFHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCHICKUME COIMOKYIBTYPHBIMH U
JYXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH, IPUHSITHIMH B OOIIECTBE MIPaBUJIAMHU U HOPMaMU
TIOBEJICHUS ¥ CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLMATA3AIINN
00ydJaromuxcs.

JlmaHOCTHBIE pe3yIbTaThl OTpaXKaroT TOTOBHOCTh 00yJarommxcs
PYKOBOJICTBOBAThCSI CUCTEMOM IMO3UTUBHBIX LIEHHOCTHBIX OPHEHTAlMil M pacHIMpeHHe
OTIBITA JICSITETFHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YACTH:

1) maTpHOTHYECKOT0 BOCTIUTAHMSA:

[ICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYIBTYPHOMY, HMCTOPHYECKOMY H
HayYHOMY HAaCJeIuI0, TOHUMaHUs 3HaYCHUsI XUMHUYECKON HayKu B JKU3HU COBPEMEHHOTO
oOmiecTBa, CNOCOOHOCTH BIIAJETh JIOCTOBEPHOM HH(OpMamuell o MepesoBbIX
JOCTHXKEHUSAX M OTKPBITUSIX MUPOBOM M OTEUECTBEHHOM XMMUH, 3aUHTEPECOBAHHOCTU B
HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCIIUTAHNS

IPECTAaBICHHUS O COMMATBHBIX HOPMaX U MpaBUJIaX MEKINIHOCTHBIX OTHOIICHUH B
KOJIJIEKTUBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTHM B  OOLIECTBEHHO  IOJIE3HOM,
y4eOHOUCCIIE0BATEIHCKON, TBOPUECKOW W JIPYTHX BHUIAX NEATEIHHOCTH, TOTOBHOCTH K
pasHOOOpa3HOM  COBMECTHOM  JEATENIbHOCTH  TNPH  BBINOJIHEHUU  Y4EOHBIX,
TI03HABATEIBHBIX 33]1a4, BHIMOJHEHUN XUMHYECKHUX dKCIIEPHMEHTOB, CO3JaHUN y4EOHBIX
NPOEKTOB, CTPEMJICHUS K B3aMMOIOHMMAHMIO M B3aMMOIOMOIIM B Mpolecce 3TOU
y4eOHON NeATENbHOCTH, TOTOBHOCTH OIICHWBATh CBOE TOBEICHHE W TIOCTYNKH CBOMX
TOBAapUIEH C TO3ULUUU HPABCTBEHHBIX W TMPABOBBIX HOPM C Y4YETOM OCO3HAHHUSA
MIOCJIEICTBUI TIOCTYTIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PCHUCCKUE TIPEACTABICHHUS O BEIIECTBE M XUMHUYECKOH peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABIISIOLINE OCHOBY
JUI TIOHUMaHHs CYITHOCTH HAyYHOW KapTHHBI MHUpA, TMPEACTaBICHHS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHI MPHUPOJIbI, B3AUMOCBS3AX U€JIOBEKa C MPUPOAHOI cpenoil, o
POJIHM XMMHH B TO3HAHUM 3THX 3aKOHOMEPHOCTEH;

M03HABaTEIbHBIE MOTHBBI, HAlIPaBJICHHBIC HA TIOJTYYCHUE HOBBIX 3HAHHM 110 XUMUH,
HE0O0XOAUMBIE 11 OOBSICHEHUsI HAOII0JaeMBIX MPOLIECCOB U SIBICHUH, MO3HABATEIHHOH,
WHPOPMAIIMOHHON M YUTATEIbCKOW KYJIBTYPHI, B TOM YHCJI€ HABBIKOB CaMOCTOSITEIILHON
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOH, JOCTYIHBIMA TEXHUYECKUMU
cpeacTBamMu WH(GOPMAITMOHHBIX TEXHOJIOTHH;
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UHTEpeC K OOy4YeHHI0 U [O3HAHUIO, JHOO03HATENbHOCTb, TOTOBHOCTH MU
CHOCOOHOCTh K caMOOOpPa30BaHUIO, IPOEKTHON U HCCIIEN0BATEIbCKON AEATENbHOCTH, K
OCO3HAHHOMY BBIOOPY HaNpaBJIEHHOCTH U YPOBHS 00YUYEHHS B JaJIbHEUIIEM;

4) ¢popMHpPOBaHUS KYJIbTYPHI 3/I0POBBSI:

OCO3HAHME IIEHHOCTU JKHU3HH, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/10pPOBbIO,
YCTaHOBKHU Ha 3JI0pOBBIA 00pa3 *U3HU, OCO3HAHUE IOCJEICTBUI U HENPUATUE BPEAHBIX
OpuBbIYEK  (YMOTpEeOJIEHUsT  AJKOToJis, HApKOTHUKOB, KYpEHHs), HEO0OXOIUMOCTH
coOmoieHusl MpaBuwil 0€30IaCHOCTH MpH OOpALEHUHM C XMMHYECKUMH BELECTBAMH B
OBITY U peaIbHOM KU3HHU;

5) TpyA0BOro BOCIUTAHUS:

UHTEPEC K NPAKTUUYECKOMY HM3YUEHHUIO MpoQeccuil W TpyAa pa3iaUYHOIO poja,
YBOXXEHHME K TPYLy M pe3ylbTaTaM TPYILOBOW NEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE
OPUMEHEHHS] MPEIMETHBIX 3HAHMM 1O XUMHHM, OCO3HAaHHBIM BBIOOP HMHIMBHUIYaJIbHON
TPAeKTOpPUU TPOJNOJDKEHHs] 00pa3oBaHHMs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U
CIOCOOHOCTH K XHMMHH, OOILECTBEHHBIX HMHTEPECOB M MNOTPEOHOCTEH, YCHEIIHON
npoeCCUOHAIBHON JEATEIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHMH, TOTOBHOCTH
aJanTHPOBATHCS B IPO(ecCHOHANBHON Cpee;

6) IKOJIOTHYECKOT0 BOCTTUTAHMS:

HKOJIOTMUYECKH 11eJ1Iec000pa3HOe OTHOIICHHE K MPHUPOJAE KaK UCTOYHUKY KU3HU Ha
3emsie, OCHOBE €€ CYIIECTBOBAaHUS, NMOHMMAaHUE LIEHHOCTU 370pPOBOTO U 0€30MacHOro
oOpa3za U3HHU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (DHU3MYECKOMY U
NCUXUYECKOMY 37I0POBbIO, OCO3HAaHME ILIEHHOCTU COOJIOACHUS MpaBuil 0e30IacHOro
MOBEICHUS IIPU paboTe C BEIIECTBAMM, a TAKXKE B CUTYALMSIX, YTPOKAIOIINUX 3I0POBbIO U
JKU3HHU JIIOEH;

CIIOCOOHOCTH NPHUMEHSTh 3HAHUS, MOJy4aeMble MpPU H3YYEHUU XUMHUHU, IS
pelieHns 3a7ad, CBS3aHHBIX C OKPYKAIOLIEW NPUPOJHOW CpPEenoM, Ui MOBBILICHUS
YPOBHSI 3KOJIOTUYECKON KYJBTYpbI, OCO3HAHMS TJI0OATBHOTO XapakTepa AKOJIOIMYECKHX
npobieM W MyTed HuX pelieHus MOCPEICTBOM METOAOB XHMHUH, 3SKOJIOTHYECKOrO
MBIIIJICHUS,, YMEHUS PYKOBOJICTBOBATHCS UM B TO3HABaTEIbHOW, KOMMYHUKAaTUBHOM U
COLMAJIBHOM MPAKTHKE.

METAINIPEJIMETHBIE PE3YJIbTATDBI

B cocraBe MeTranpeiIMETHBIX  pe3yJbTaTOB  BBIACIHAIOT  3HAYUMBIE IS
dbopMUpOBaHUS MHUPOBO33pPEHUSI OOIICHAY4YHbIE TOHATUS (3aKOH, TEOpHs, NPUHIUII,
runotesa, (akT, CUCTeMa, Ipoliecc, SKCIEPUMEHT U IPYToe.), KOTOPbIe UCIOIB3YIOTCS B
€CTECTBEHHO-HAYUHbIX Y4E€OHBIX MpEAMETax U MO3BOJIAIOT HAa OCHOBE 3HAHMM M3 3THUX
npeaMeToB (OpMHUPOBATh MPECTaBICHHE O IEIOCTHOM Hay4HOW KapTUHE MHpa, U
YHHUBEpCaJIbHbIE  y4eOHble  JeHCTBUS  (TMO3HABaTEeNbHbIE,  KOMMYHHKATHBHBIE,
peryisTUBHBIE),  KOTOpble  oOecrneunBarOT  (OpPMUpPOBaHME  TOTOBHOCTH K
CaMOCTOSATEIHHOMY TUIAHUPOBAHUIO U OCYILECTBICHUIO YI€OHO! JAEATEIbHOCTH.

ITo3HaBaTebHBIC YHUBEpPCAJIbHbIE YUeOHBbIe 1eiicTBUS

ba3oBbIe Jlornuyeckue aeicTBUA:
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YMEHHSI KCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] TTPU OCBOCHUHU 3HAHUMA:
pPacKpbIBaTh CMBICI XUMHUYECKHX TMOHATUM (BBIACIATH WX XapaKTepHbIC MPU3HAKH,
YCTaHABIMBATh B3aHMOCBSI3b C JIPYTUMH TOHSTUSMH), HUCIIONB30BATh TOHATHUS IS
O0OBSICHEHUSI OTACNbHBIX (PAKTOB M SIBJCHUU, BBIOMpPATh OCHOBAHMUS W KPUTEPUHU IS
KJacCUPUKAIMM XUMUYECKUX BEIIECTB W XUMHUYECKUX PEAKIUW, YCTaHABIUBATh
MPUYNHHO-CIICJICTBEHHBIC CBS3M MEXIYy OOBEKTaAMHU H3y4YEHHUS, CTPOUTH JIOTHUYECKHUE
paccyxaeHusi (MHIYKTUBHBIC, JEIyKTUBHBIE, IO AaHAJIOTWH), JeJaTh BBIBOJBI U
3aKJIFOUCHMS,

yMEHHE TPUMEHATh B IMpoIlecCe TMO3HaHUS TOHATUSA (MpeIMETHbIE U
MeTalrpeaMeTHbIE), CUMBOJUYECKUE (3HAKOBBIC) MOJICTH, HCIIOIb3yeMble B XHMUH,
mpeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUU MOJICIbHBIC MPEACTaBICHUS —
XUMUYECKUI 3HAK (CUMBOJI dJIEMEHTA), XUMHUUecKkas (hopMyJia U ypaBHEHUE XUMHUYIECKON
pEeakly — MPU PEIICHUH y4yeOHO-TIO3HABATENBHBIX 3aJlay, C YYETOM 3THUX MOJEIbHBIX
MPEJICTAaBICHUN BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKU H3y4aeMbIX
OOBEKTOB — XHWMHUYECKHUX BEHIECTB MU XHUMHUUYECKUX pEaKIui, BBIBIATH OOIIUE
3aKOHOMEPHOCTH, MNPUYUHHO-CJEJICTBEHHbIC CBSI3M W TPOTUBOPEUYHS B HU3y4aeMbIX
mpoliieccax U SBICHUSX.

ba3oBble uccienoBarTe/ibCKIe T1eMCTBUSA .

YMEHHE HCIOJB30BaTh IMOCTaBJICHHBIE BOMPOCH B KadyecTBE HWHCTPYMEHTA
MO3HAHMS, a TaKKe B KA4eCTBE OCHOBBI i1 (DOPMHUPOBAHHUS THIOTE3bI IO IPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

npuoOpeTeHrne OIbITa MO0 TUIAHHPOBAHHIO, OpPTaHHW3allud U  IPOBEICHUIO
YYCHUYECKUX IKCIIEPUMEHTOB, YMEHUE HAOII01aTh 32 XOJI0M MPOIEecca, CAMOCTOATEILHO
MIPOTHO3UPOBATH €T0 PE3YNbTaT, GOPMYIUPOBATH 00OOIIEHUS W BBIBOJBI IO pe3yJIbTaTaM
MPOBEAEHHOTO OMbBITA, UCCIAEAOBAHUS, COCTABIATh OTYET O MPOIeTIaHHON padoTe.

PabGora ¢ undgopmanueii:

yMEHHE BHIOUpATh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MHPOPMAITUIO PA3THUHBIX
BUJIOB U (OpM TIpeACTaBICHUSA, IOJIy4aeMyl U3 pa3HBIX HCTOYHHKOB (HAYy4HO-
MONyJisipHas JIUTepaTypa XUMHYECKOTO COJACP:KAaHHS, CIPaBOYHBIC MOCOOUS, PECYpPChI
NutepHeTa), KPUTHUYECKH  OIEHUBATh  MNPOTHUBOPEYMBYID W  HEJIOCTOBEPHYIO
UH(pOpPMAILINIO;

yMEHHE TPUMEHSTh pa3lIMYHbIE METOJBl M 3allpochl IMPU IOHUCKE M OTOOpe
nH(pOpMaIIUKU U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX ISl BBIMIOJHEHUS yU€OHBIX U
MMO3HABATENBHBIX 3aJ1ay  OMNPENeIEHHOTr0 THIA, IMPUOOPETCHHE OIbiTa B 00JacTH
UCTIOJIb30BaHUsSI  HMH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHH, OBJIaJICHUE
KYJIbTYpOH aKTUBHOTO HUCIIOJIB30BAHUS PA3IMUYHBIX MMOMCKOBBIX CUCTEM, CAMOCTOSATEILHO
BBIOMpATh ONTUMAIBHYIO (OPMY TMPEIACTaBICHUS HHPOPMAIUU W HLIIOCTPUPOBATH
peliaeMble 3aJlauyi HEeCIOXKHBIMH CXEMaMH, IuarpaMMaMu, IpyruMu GopMamMu rpaguku
U UX KOMOMHALMSIMU,

YyMEHHE  WCMOJB30BaTh W  aHAJU3WpOBAaTh B  Tpolecce  ydyeOHOM U
UCCJICIOBATEILCKON  JIEATEIHPHOCTH HMHQPOPMAIIMI0O O BIUSHUU TPOMBIIIICHHOCTH,
CEeJILCKOTO XO3SMCTBA U TPAHCIIOPTA HAa COCTOSTHUE OKPYKAKOIIEH TPUPOTHOM CPEIbI.
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KoMMyHuKaTHBHBIE YHHBepcalbHbIe y4eOHbIe 1eiCTBHUSA:

YMEHHUs 3a/1aBaTh BOIPOCH! (B XoJe Auanora U (WIM) AUCKYCCHM) IO CYLIECTBY
o0cyx1aeMoil TeMbl, (OPMYIHPOBATh CBOM MPEUIOKEHUS OTHOCUTENIBHO BBIMOIHEHUS
IIPEJIOKEHHOM 3a1a4u;

YMEHUS NPECTABIATh NOJYyUYEHHbIE pe3yJIbTaThl IO3HABATEIBHONW IEATEIBHOCTU B
YCTHBIX M TNHMCbMEHHBIX TEKCTaX; JeJaTh IPE3CHTALMI0 PE3YJbTAaTOB BBINOIHEHUS
XUMUYECKOTO HJKCIEpUMEHTa (Ja0OpaTOpPHOTO OIbITa, JIabopaTOpHOM pabdoOThl 1O
UCCJIEZIOBAHUIO CBOMCTB BEUIECTB, yUEOHOIO MPOEKTA);

YMEHUS  y4eOHOTO  COTPYAHMYECTBA CO CBEPCTHHUKAMH B  COBMECTHOM
IIO3HABATEIbHOW W HCCIIENOBATENbCKOM NEATEIbHOCTH IIPU PELICHUH BO3HUKAIOIINX
npo0sieM Ha OCHOBE y4é€Ta OOIIMX MHTEPECOB M COIVIACOBAHMS NMO3ULUHN (00CYXIEHUS,
OOMEH MHEHUSIMH, «MO3TOBbIE€ IITYPMbI», KOOpPAMHAIUS COBMECTHBIX JEHCTBHUH,
OIpEJIeJIEHNE KPUTEPHUEB M0 OLICHKE KAYECTBA BHINOJIHEHHOW pabOThl U APYTHE).

PerynsiTuBHBIE YHUBepcaJlbHble yUyeOHbIe JelCTBHA:

YMEHHE CaMOCTOSATEIBHO ONPEAENATh LEeNH JACSITENbHOCTH, IUIAHUPOBATh,
OCYILECTBJISATh, KOHTPOJMPOBATH U TPH HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO
NEeSTENbHOCTh, BbIOMpaTh Haubosee 3(PQPeKTUBHBIE CHOCOOBI pElIeHHUS Y4YEOHBIX U
NIO3HABATEIbHBIX  33Jad4, CAMOCTOSITEIBHO  COCTaBIATh WJIH  KOPPEKTHPOBAaTh
IIPEJIOKEHHBIN AITOPUTM JCHCTBUM NPH BBHINOJHEHUH 3aJaHUN C YYETOM IOJTYyYCHHS
HOBBIX 3HaHUI 00 wH3y4yaeMmbIX OOBEKTaX — BEIIECTBAX M pPEaKIMsIX, OICHUBATH
COOTBETCTBUE MOJYYEHHOTO pE3ysbTaTa 3asBJICHHON LENH, YMEHHE HUCIOJb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIOBUHU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOEHHUIO O0S3aTEILHOTO COJEp)KaHus,
YCTAaHOBJIEHHOTO JaHHOW (enepanbHON paboueil mporpaMMoil, BBIIEISIOT: OCBOCHHbIE
00ydJaromyMHCS Hay4YHBIEC 3HAHUS, YMEHUS U CHOCOOBI JIEHCTBUH, crielUpUUISCKHE IS
npeIMeTHOM 00acTu «XUMUS», BUJIbI IEATEIbHOCTH 0 MOJIYyYEHUIO0 HOBOTO 3HAHUS, €T0
UHTEpIpETAIH, MPeoOpa3oBaHUI0 M NPUMEHEHHUIO B PA3JIMYHBIX Y4YEOHBIX M HOBBIX
CUTYalUsX.

K xonmy oOyuenuss B 8 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCSI YMEHUM:

® pacKpbiBaThb CMBICI OCHOBHBIX XHMMHMUYECKMX MOHSTHI: aroM, MoJieKyJa,

XUMHUYECKUI D3JEMEHT, TMpOCTO€ BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(ogHOpOIHAss M HEOJHOPONHAsA), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas |
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBa, MOJIb, MOJISIpHAsl Macca, MaccoBas
JIO7sl XUMHYECKOTO DJJEMEHTa B COCIMHEHHH, MOJSIPHBIA O00BEM, OKCHI,
KHUCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHUIATENIbHOCTh, CTENEHb OKHUCIEHUS,
XUMHUYECKasi peakuusi, KIacCUupUKaus peakuui: peakuuud COCAMHEHUS,
peakluy pa3lioKEeHUsI, PEaKIMH 3aMellleHUs, peakuuu oOMeHa, 5K30- H
PHIOTEPMHUUECKUE PEAKIMH, TeIIoBOH J(PQEKT peakuuu, sApo aToMa,
AIIEKTPOHHBIA CJIOM aToma, aTOMHas OpOWUTalb, pajAuyC aroma, XHUMHUYecKas
CBSI3b, MOJSPHAS U HETIOJSIpHAs KOBAJIGHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATHOH,
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aHMOH, pacTBOp, MaccoBas J0Ji1 BellecTBa (IPOLIEHTHAs KOHLIEHTpauus) B
pacTBope;

WUTIOCTPUPOBATh B3aHMOCBA3b OCHOBHBIX XMMUYECKUX NOHATHA M NMPUMEHATH
ATH MOHATHUS IPU ONUCAHUU BEUIECTB U X IPEBPALLECHUM;

UCIOJIb30BATh XMMHYECKYI0 CHUMBOJIHMKY JUIsl COCTaBJI€HHs (DOPMYJ BEIIECTB U
YPAaBHEHUH XUMHUYECKUX PEAKIUN;

ONpEENATh BaJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHHUSX,
CTENIEHb OKUCJIEHMS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPHHAIIE)KHOCTh
BEIIECTB K ONpeAeNEHHOMY KJIacCy COeIMHEHHH 1o QopmynaMm, BHJ
XUMHUYECKON CBSA3U (KOBAJIECHTHAs U MOHHAS) B HEOPTaHUYECKUX COCIUHEHUSX;
packpsiBaTh  cmbicn  llepmogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh  IOHMMAHUE  IEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XMMHMUYECKHX 3JIEMEHTOB OT UX MOJ0XKeHus B [lepnonnueckoit cucrteme, 3aKOHOB
COXpPAaHEHHsI MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
Y4Y€HHs, 3aKOHa ABOrapo;

ONKCHIBATh U XapaKTepus3oBaTh TaOiaMuHyio ¢Gopmy Ileproanyeckoil cuctembl
XMUMHUYECKHUX JIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHas nojarpymnmna (A-rpymnmna)»
u «1oboyHas noarpynna (b-rpymnmna)», Masnbie U 60JbIINE IEPUOJIBI, COOTHOCUTH
o0o3HaueHusi, Koropble umeroTcss B Tabmuue «llepuoanueckas cucrema
XUMH4YEeCKHX 371eMeHTOB [[. Y. MenpaeneeBa» ¢ YMCIOBBIMU XAPAKTEPUCTUKAMU
CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsj Aapa, 00Iee Yucio
AJIEKTPOHOB U pacHpeieIeHUE UX IO AIEKTPOHHBIM CIIOSIM);

KJacCU(UUUPOBaTh XUMHUYECKUE DBJIEMEHThl, HEOpraHHMYECKHE BEIleCTBa,
XUMHUYECKHE peakluuu (10 YUCIY U COCTAaBY YYacCTBYIOIIMX B PEAKIMU BEILIECTB,
1o TerIoBoMy 3P deKTy);

XapakTepu3oBaTh (OMMCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEIECTB
pa3IM4YHBIX KJIACCOB, IOATBEpP)KIAas OIMCAHUE NPHUMEpPAMU MOJIEKYISIPHBIX
YPaBHEHHU COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUM;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HX KadeCTBEHHOIO
COCTaBa, BO3MOYKHOCTH IMPOTEKAHMUSI XUMHUYECKUX IPEBPAIICHUN B Pa3INYHBIX
YCIIOBUSIX;

BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJNI0 XMMHYECKOr0 3JeMEHTa Mo GopMmyJie COeIMHEHHUs, MaCCOBYIO
JIOJII0 BEILECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUUYECKOU
peaxkuuy;

IPUMEHITh OCHOBHBIE OIEPALMM MBICIUTENBHON NEATEIbHOCTH — AHAIHU3 U
CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTU3alio,  KJIacCU(PUKAIUIO,
BBISIBJICHUE ITPUYMHHO-CIICICTBEHHBIX CBA3EU — JUIsl U3yYEHHUs CBOMCTB BEILLECTB
U XUMUYECKHX pPEaKlHUil, €CTECTBEHHO-HAy4YHbI€ METOJbl IIO3HAHHUS —
HaOJIOZIeHWe, W3MEpPEeHHe, MOJEIMPOBAHHUE, OKCIEPUMEHT (peajbHBId U
MBICJICHHBIH );
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CJlel0BaTh MPaBWIAM IOJb30BaHUS XMUMHUYECKOM MOCYI0Ml U J1a0OpaTOpHBIM
o0opyIoBaHMEM, a TAaKXKe MpaBUIaM OOpAIIeHUs C BEUIECTBAMU B COOTBETCTBUHU
C MHCTPYKIUSMHU IO BBIMOJIHEHHUIO JTAa0OPATOPHBIX XUMHUYECKUX OINBITOB IO
MOJIYYEHUI0O U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA U KHUCIOPOAA),
MIPUTOTOBJIEHUIO PACTBOPOB C OMNPEAEIEHHON MAaCCOBOW JIOJIE pACTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATb U MPOBOAUTH XHUMHUYECKHUE OSKCIEPUMEHTHI IO
paclo3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C IOMOIIBIO HHANKATOPOB
(;rakmyc, ¢peHondranent, METUIIOPAHK U IPYTHUE).

K xoniy oOydenuss B 9 kJjacce mpeIMETHBIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSITHUN: XUMHUYECKUU HSJIEMEHT,
aToOM, MOJIEKYJIa, MOH, KaTHOH, aHHOH, IIPOCTOE BEILECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATENIBHOCTh, CTENEHb OKUCIEHUS, XHUMHUYeCKas
peakuusi, XUMMUYecKasi CBs3b, TEIUIOBOM 3(DQEeKT peakuuu, MoJib, MOJSPHBIN
00BEM,  pacTBOp, DIIEKTPOJIUTHI,  HEINEKTPOIHTHI,  DJICKTPOIUTHUECKAsS
JTUCCOLIMAIIASA, pPEeaKIu HWOHHOro oOOMEHa, KaTalu3aTtop, XHMHYECKoe
paBHOBeCHE, OOpaTUMble M  HEOOpaTUMbIE  pEAKLUHUH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKINH, OKUCIUTENIb, BOCCTAHOBUTEIb, OKUCIECHUE W
BOCCTAHOBJIEHUE,  aJUIOTponusi,  aM(OTEpPHOCTh,  XMMHUYECKas  CBA3b
(koBaJ€HTHAs, NOHHAs, METAJUIMYECKas), KpUCTAJUIMUECKasl PEIIETKA, KOPPO3Us
METaJUIOB, CIUIAaBBI, CKOPOCTh XMMHUYECKON PEAKINH, MPEIEIbHO JOIyCTUMAs
koHueHTpauus [1JIK BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITHI U NPUMEHSATH
9TH MOHATHUS IPU ONMCAHUU BEUIECTB U X IPEBPALLEHUN;

UCTOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJICHUs (OPMYJ BELIECTB U
YPAaBHEHUN XUMHUUYECKUX PEAKIUM;

ONpENEIATh BAJICHTHOCTb M CTENEHb OKHUCJIEHUS XUMHUYECKHX JJIEMEHTOB B
COCMHEHUSAX  PA3IMYHOIO  COCTaBa,  MPHUHAMIEKHOCTbh  BEHIECTB K
OTIpeIeIEHHOMY KIIACcCy COCIMHEHUN 1o (opMyinaMm, BUJ XUMHUYECKOH CBSI3U
(KoBaJIeHTHasl, HMOHHAs, METAJUIMYECKas) B HEOPraHMYEeCKUX COEIUHEHUSX,
3apsil MOHA MO XMMHUYECKOH (popmyre, XapakTep cpeibl B BOIHBIX PAacTBOPax
HEOPraHWYECKUX COCIUHEHMM, TUI KPUCTAJUIMYECKOM PEIIETKHM KOHKPETHOIO
BEILECTBA;

packpbiBaTh cmbica llepuommyeckoro 3akona JI. WM. Mengeneea wu
JIEMOHCTPUPOBATh €r0 MOHMUMAHKE: OMMCHIBATh U XapaKTEPU30BaTh TAOIUUIHYIO
dbopmy Ilepuoanyueckoit cuCTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3anvaTh MOHITHUS
«rmaBHasg mnoarpynma (A-tpymma)» U «mobounas mnoxarpymma (b-rpymma)y,
Masble U OOoJbIlIMe MEPHObl, COOTHOCUTh 00O3HAUYEHHUS, KOTOpble MMEIOTCS B
NepUOINYECKON TabNuIle, C YUCIOBBIMUA XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij sapa, oO0lllee YHUCIO AJIEKTPOHOB U
pacrpeneieHne WX 10  JJNEKTPOHHBIM  CIIOSIM), OOBSCHATH  OOIIMe
3aKOHOMEPHOCTH B H3MEHEHHMHM CBOMCTB DJIEMEHTOB M HUX COCAUHEHUN B
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npenesgax MajiblX IMEPUOJOB M TJIaBHBIX MOATPYHH C Y4ETOM CTPOCHHS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKUE DJIEMEHTBhI, HEOpPraHHUYECKHe BeIlecTBa,
XUMHUYECKHE peakUuuu (110 YUCIY U COCTAaBY YYaCTBYIOIIMX B PEAKIUHU BEILECTB,
no TermioBoMy 3(h(eKTy, M0 W3MEHEHHIO CTENEeHEH OKHCIEHHUS XHMUYECKHX
AJIEMEHTOB);

XapaKTepu30BaTh (OMKUCHIBAThH) 00IIKE U ceU(PUUIECKUE XUMUYECKIE CBOMCTBA
OPOCTBIX U  CJOKHBIX BEIIECTB, IMOATBEPXKIAas ONHMCAHUE MpUMEpaMHu
MOJIEKYJISIDHBIX W HMOHHBIX ypaBHEHUH COOTBETCTBYIOIIMX XHUMHYECKUX
peakuuii;

COCTaBJIATh YPaBHEHUS 3JIEKTPOIUTHUYECKON JAMCCOLMAIUMU KHUCIIOT, IIEJI0o4Yed U
coJiel, TOJHBIE W COKpPAIIEHHbIE YPAaBHEHHUS pEaKIUil HOHHOTO OOMEHa,
YpaBHEHHsSI pEaKIHii, MOATBEPKIAIONINX CYIIECTBOBAHHE T€HETUYECKOU CBS3U
MEX/1y BelIeCTBaMH pa3JInYHbIX KIacCOB;

pacKpbIBaTh CYILLIHOCTb OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIX  pEaKUui
MOCPEJCTBOM COCTABJIEHHS 3JIEKTPOHHOI'O OalaHCca 3TUX peakLuid;
IPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MOYXHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3JIMUYHbBIX YCIOBHSIX;
BBIUUCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3J€MEHTa M0 GopMyJie COeIUHEHUs, MaCCOBYIO
JIOJII0 BEIIECTBA B PAacTBOpE, MPOBOJUTH PACUETHI MO YPABHEHUIO XMMHUYECKOU
peaxkuy;

coOroaTh NpaBWJia MOJIB30BAHUS XMUMHYECKOW MOCYI0M M J1ab0paTOpHBIM
000pyZ0BaHHUEM, a TAK)KE MpaBuia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSIMH TI0 BBIIOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB I10
MOJIYUEHUIO U COOMPAHHIO Ta3000pa3HbIX BEIECTB (aMMMaKa W YIJIEKHCIIOTO
rasa);

NPOBOJIUTh PEAKIUH, MOJATBEPXKAAIOIINE KAYeCTBEHHBIH COCTaB pa3iIMYHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM MTYTEM XJIOPU-, OPOMHI-, HOAU-, KapOOHAT-
, hocdart-, cunukar-, cyinbdpar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHUSI U MOHBI
U3YYEHHBIX METaJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BELIECTB;

NPUMEHITh OCHOBHBIE OMNEPAllMM MBICIUTENbHON NEATEIbHOCTH — aHAIMU3 U
CHHTE3, CpaBHEHHE, OOOOIICHHE, CUCTEMATH3alldi0, BBISBICHHUE MPUIMHHO-
CIIE/ICTBEHHBIX CBA3€H — [ M3yYEHUs CBOICTB BEIIECTB U XMMHUYECKHX
peakuuii, eCTeCTBEHHO-HayYHbIe METO/Ibl TTO3HAHUS — HAOII0JeHIE, U3MEPEHHE,
MO/JICIIMPOBAHNE, SKCTIEPUMEHT (peabHbIN U MBICICHHBIN).
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OPTAHMBALIMA MNPOEKTHOH n YYEBHO
HNCCIEJOBATEJBCKOU AEATEJIBHOCTU OBYYAIOIIUXCA

Ilpoexmnasn oesamenvHocms ocobass popma yueOHON pabOThI, CIOCOOCTBYIOIIASL

BOCIIUTAHUIO CaMOCTOSITEIbHOCTH, WHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IIOBBIIIEHUIO
MOTHBAIMU U 3()(PEKTUBHOCTH y4eOHOW NEATENBHOCTH; B XOJ€ peaju3alud HCXOIHOTO

3aMbIciia Ha MPaKTUUYECKOM YpPOBHE Yy4alllMeCs OBJIAJICIOT yMEHUEM BBIOUpPATh

aJleKBaTHbIE CTOALIEM 3agade CpeAcTBa, NPUHUMATh pEUIEHHsS, B TOM 4YHCIE U B
CUTyalMsIX Heomnpeneia€HHOCTH. OHHM MOIy4aT BO3MOMKHOCTb Pa3BUTh CIIOCOOHOCTH K
pa3paboOTKe HECKOJbKHMX BApUAHTOB PEUIEHUH, K IMOUCKY HECTAHJAPTHBIX PEIICHMIH,
HOUCKY M OCYIIECTBIICHUIO Hau0oJee MPUEMIIEMOTO PEIIEHUS.

Tembl IpoekTOB 115 yyamuxcs 8-9 kiaccos

Kitaccsl TeMmbl NpoeKTOoB
8 AHanu3 npo0 BOJIbI M BO3/1yXa B Pa3JIMYHBIX YACTAX rOpoja.
['eorpadus XUMUUECKUX Ha3BaHUI.
Kpucramisl BOKpyT Hac.
XMMHUYECKHE BEIIECTBA BOKPYT HaC.
9 Jlaypeatsr HoGeneBckoli mpeMun B 001aCTH XHUMUH.

TOKCHKAHTHI M AJJIEPTEHBI B OKPY>KAIOIIEH cpejie.

KpaCOTa C IOMOIILIO XUMUM. BBITOBasI XUMMSI.

3HayeHHne PaCcTBOPOB IJIA OMOJIOTHHU U MCIOUIIMHEIL.

21




TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
HaumeHoBanue KosaunyecTBO yacon
Ne DJIeKTPOHHBbIE (IU(pPPOBBIE)
n/n PasielIon HTeM Bcero Konrpoapusie HpaxTiieckue o0pa3oBaTte/ibHbIe PeCYpPChI
NporpamMMbl padoThbI padoThI
Paznea 1. IlepponavyajibHbIe XUMHYECKHE MIOHSATHS
11 BertiectBa 1 xuMmmnueckue 15 1 bubnmoteka [IOK
peaKIiu https://m.edso0.ru/7f41837c
XuMust — BakHas 00J1aCTh
12 €CTECTBO3HAHUS U 5 5 bubmoreka [IOK
MIPAKTHYCCKOM https://m.edsoo.ru/7f41837c
NeATeIIbHOCTH YeI0BeKa
Hroro mo pazaeny 20
Paznen 2. BaskHeiiue npeacTraBuTe/;id HEOPraHu4ecKMx BelecTn
51 Bosznyx. Kucnopon. 6 bubmmoreka [IOK
IMouste 06 okcumax https://m.edsoo.ru/7f41837c¢
59 Bonopoa. [Tonsitue o 8 1 bubnmnoreka [JOK
KHCIIOTaX U COJISAX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [lonsTue 5 1 1 bubnmnoreka [IOK
00 OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
OCHOBHBIC KJIACCHI
2.4 HEOpraHU4ECKUX 11 1 1 Bubmiorexa LIOK
B https://m.edsoo.ru/7f41837c
COCIUHCHMI
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paznen 3. Illepuoauyvecknii 3axon u [lepuoanueckas cucrema xumnueckux 3jieMmeHToB /I. U. MenneneeBa. Ctpoenne
aToMoB. XUMHUYeCKasl CBSA3b. OKUCINTETLHO-BOCCTAHOBUTE/IbHbIE PeAKIMHU
[Tepuonnueckuii 3aK0H U

[Tepuoauyeckas cuctema
bubnmoteka [IOK

31 XHMITECKHX O1eMEHTOB /1. ! https://m.edso0.ru/7f41837c

N. Menneneesa. Ctpoenue
aToma

XUMHUYECKas CBS3b.

3. OxkucnauTenbHO- 8 1 bubmoreka [IOK
BOCCTAaHOBHMTEIbHBIE https://m.edso00.ru/7f41837c
peakmuu

Hroro no pazneny 15 bubmorexa LIOK

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

PeszepBHOE Bpems 3 bubmuorexa LOK

https://m.edsoo.ru/7f41837¢c

OBUIEE KOJIMYECTBO HACOB

10 ITIPOI'PAMME 08 4 >
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9 KJIACC

KounvecTBO 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHuUe pa3aesioB U TeEM (undposbie)
KonTpoabubie IlpakTnyeckue
n/n NPOrpamMMbIl Bcero oOpa3oBaTte/ibHbIEe
padoThI padoThI
pecypcbl
Pa3znen 1. BemmecTBO M XUMHYECKHEe PeaKIIUU
[loBTOpEHUE U yriyOieHne 3HaHUM bubnmnoreka LIOK
1.1 5 1
OCHOBHBIX pa3JIeNIoB Kypca 8 kiiacca https://m.edso00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnmnoreka [{OK
' XAMHUYCCKUX PEAKI[HI https://m.edsoo.ru/7f41a636
DJIEKTPOIMTUYECKAsT TUCCOIHAIINS. bubnmmoreka LIOK
1.3 8 1 1
XUMHYECKHE PEaKIUH B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17

Pa3znen 2. HemeTa/sILI M X cOeIMHEHUSA

51 OO01mas xapaKTepucTUKa XUMUIECKUX 4 1 bubnmnoreka [JOK
anemeHToB VIIA-rpynmel. [anorens https://m.edso00.ru/7f41a636
OO1m1as XapaKTepUCTUKa XUMHUECKUX
2.2 3ne§eHTo§ V|AI-)prHHBI. Cepau eé 6 bubmmorexa LOK
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1mras XxapaKTepUCTHKa XUMHUUECKUX
2.3 BHCHI\-/ICHTOIE) VA-Ir)pynnH. Azot, pocdop 7 1 Bubmmorexa OK
’ https://m.edsoo.ru/7f41a636
Y VX COCIMHCHUS
54 OO011as xapaKTeprucTUKa XUMUYECKUX 3 1 5 bubnnoreka [IOK
anemeHToB |VA-rpynnsl. Yrnepon u https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KPEMHHH 1 UX COSTUHEHUS
Hroro no pazneny 25
Pa3zaea 3. MeTaiIbl M UX cOeTMHEHUS
but6mmoreka [JOK
3.1 06 % 4
HIHC CBOMCTRA METAILIIOB https://m.edsoo0.ru/7f41a636
3. Baxwueiiine MeTalIbl U UX 16 1 5 bubmnorexa LIOK
' COEIMHEHUS https://m.eds00.ru/7f41a636
Uroro no pazneny 20
Paznen 4. Xumust 1 okpyxawiuas cpeia
41 BemecTBa u MaTepualibl B dKU3HU 3 bubnmmoteka LIOK
' YeJI0BEeKa https://m.edso00.ru/7f41a636
Hroro mo pazaeny 3
PesepBHOE BpeMs 3 bubmorexa TIOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 ;
I[TPOT'PAMME
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KAJIEHJAPHO-TEMATUYECKOE (IIOYPOYHOE) INTAHUPOBAHUE

8 KUIACC
KosmnuecTBo yacos
Ne Jara
w/n Tema ypoka Beero KonrpoJbHbie IpakTuyeckne —
padoThI padoThI
1 [Ipenmet xumun. Posib XuMuu B )KU3HU 1 1.09
yesoBeka. Tena u BeniecTna
2 [TousiTe 0 MeTOAAX MO3HAHUSA B XUMUHU 1 7.09
[Ipaktuueckas padota Ne 1 «IIpaBuna
3 paboTHI B 1a00PaTOPUH U TIPUEMBI 1 1 8.09
oOparreHus ¢ 1a00paTOPHBIM '
000pyI0BaHUE M
[IpakTuueckas padota Ne 2 «Paznenenue
4 cMecel (Ha mpuMepe OUYMCTKU 1 1 14.09
MTOBapEHHOMN COJIN)»
ATOMBI 1 MOJIEKYJIbI 1 15.09
[IpocTsie U cnoXHBIE BEIlIECTBA 1 21.09
ATOMHO-MOJIEKYJIIPHOE YUECHUE 1 22.09
3aKoH MOCTOSIHCTBA COCTaBa BEIIECTB.
8 Xumnueckas popmyna. BaaeHTHOCTH 1 28.09
aTOMOB XMMHYECKHUX JIEMEHTOB
9 OTtHocuTeIbHAS aTOMHASI Macca. 1 29.09
OTtHocuTenbHAS MOJICKYIISIPHASI Macca '
10 Yucreie BemecTBa U cMec. CriocoObl 1 5.10




Pa3aciICHUA cMmecen

MaccoBas 107151 XMMHAYECKOTO JIEMEHTA B

11 6.10
COEIMHEHUU

12 KonunuectBo BemiectBa. Mosnb. MomnsipHas 1210
Macca

13 dusnyeckne 1 XUMHYECKHE SIBIICHUS. 13.10
XuMUYecKas peaxius '

14 XUMUYECKHE AJIEeMEHTHI. 3HAKH 1910
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB

15 [Tpu3naku u yCHOBmIU MPOTEKAHUS 20.10
XUMHYCCKHUX PEAKITUH

16 3aKOH COXpPaHEHHSI MACChI BELIECTB. 96.10
XUMUYEeCKHEe ypaBHEHUS
BrranciieHus KoJaudecTBa, MacChl

17 BEILIECTBA M0 YPaBHEHUSIM XUMUYECKUX 27.10
peakuui
Krnaccudukanusi XuMAYECKUX peaKIui

18 (coenuHeHus1, pa3IOKEHUs, 3aMEIICHUS, 9.11
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-

19 sHIMKIoneaucT. O6001IeHE U 10.11
CUCTEMATHU3alNs 3HAHUHN

20 Kontponpsnas pabora Nel mo teme 16.11
«BemiecTBa 1 XUMUYECKUE PEAKITHI '

21 Bo3ayx — cMechb razos. CoctaB Bo3ayxa. 17.11
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Kucnopon — sneMeHT u nmpocToe
BelecTtBo. O30H

du3nYecKue 1 XUMHUYECKHUE CBOMCTBA

22 KHCIOpoAa (peaKkuu OKUCICHUS, 23.11
ropenue). [Tonsitue 06 okcuaax
CriocoObl moy4YeHus: KUCI0poia B

23 71a00paTOPHH M TIPOMBITTUICHHOCTH. 24.11
[Ipumenenue kucaopoaa
TemnoBoit 3P heKkT XUMHUIECKON peakIuu,

24 MOHSATHE O TEPMOXHMHYECKOM YpaBHCHHH, 30.11
9K30- ¥ SHJIOTCPMHUUYECKHUX PEAKITUIX
TomumBo (HepTh, yroyib 1 METaH).

25 3arpsi3HEHUE BO3/1yXa, CIIOCOOBI €T0 1.12
MpeI0TBPAILICHUS
[IpakTuyeckas padbota Ne 3 o reme

26 «ITomydenue u coOupaHue KMUCJIOPOa, 7.12
W3y4YEHHUE €T0 CBOMCTB»

97 Bonopoa — snemeHT u mpocToe 8.12
BelecTBO. HaxoxaeHue B mpupoe

28 Pu3nYeCcKue 1 XMUMHUYECKHE CBOMCTBA 14.12
Bosiopoaa. [lpumenenne Bogopoaa

29 [ToHsiTHE O KUCOTAX U COJISIX 15.12

30 CriocoObI moTyueHust BOAOPO/ia B 2112
nabopaTopuu

31 [Ipaktuueckas padbota Ne 4 o reme 99 19

«[Tonyuenue u cobupanue Bo10poa,
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32

33

34

M3y4YEeHUE €r0 CBOMCTBY»

MomnspHblii 00bEM Ta30B. 3aK0H ABOTaapo
Brranciaenus o0néMa, KOJIMIeCcTBa
BEILIECTBA raza Mo €ro M3BECTHOMY
KOJIMYECTBY BEIECTBA WIIU 00BbEMY
Beruncinenus 00bEMOB ra3oB 110
YpaBHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHHUI ra30B

28.12

29.12

11.01

35

36

37

38

39

du3nueckue U XMMUIECKHE CBOMCTBA
BOJIBI

CocraB ocnoBanui. ITonsarue 00
WHIAKATOpax

Bopna kak pactBoputens. HachimeHHbIe 1
HEHACHIIIEHHBIC PacTBOPHI. MaccoBast
JIOJISL BEIIECTBA B PACTBOPE

[IpakTuueckas pabota Ne 5 o reme
«IIpuroToBieHue pacTBOPOB €
ONpEIeIEHHON MacCOBOM JI0JIEN
PacTBOPEHHOTO BEIIECTBA»

KonTponsHas padora Ne2 o teme
«Kucnopoa. Bonopoa. Boga»

12.01

18.01

19.01

25.01

26.01

40

Oxcupel: cocTaB, KiIacCupUKaIms,
HOMEHKJIaTypa

1.02

41

[Tony4yenne U XUMUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
OKCH/JIOB

2.02
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OcHoBaHu4: COCTaB, KJIaCCI/I(i)I/IKaI_II/IH,

42 8.02
HOMEHKJIaTypa

43 ]Ionyqug?IlXHMquCKHeCBoﬁCTBa 9.02
OCHOBaHHI

44 Kucnotsr: coctas, knaccudukanms, 15.02
HOMEHKJIaTypa

45 [Tonyuyenne u XMUMHYECKUE CBOMCTBA 16.02
KHCJIOT

46 Comu (cpennue): HOMeHKJ'IaT}ipa, CITOCOOBI 99 02
MOJTyYEHU s, XAMUYECKHE CBOMCTBA
[IpakTuueckas padota Ne 6. Pemenue

47 SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME 99.02
«OCHOBHBIE KJ1acChl HEOPTAaHUYECKHUX
COCIMHCHUI

48 ['eneTnyeckas cBsI3b MEXKAY KilacCaMu 1.03
HEOPraHWYECKUX COCTMHECHUMN

49 O000111eHIE U CHCTEMATH3aUs 3HAHUI 7.03
KonTponsnas padora Ne3 o teme

50 "OCHOBHBIE KJIACCHl HEOPTAHUUECKUX 14.03
coenuHeHnn"
[TepBbie MONBITKY KJIacCU(PUKAIITU

51 XAMHAYECKUX 3JIeMEHTOB. [loHsTHE O 15.03
TPYIIax CXOJHBIX 3JIEMEHTOB
[Tepuonnueckuii 3axkoH u [lepuoanueckas

52 cucTemMa XuMHuueckux snemeHToB 1. M. 21.03

Menneneena
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53 [Teproapl, TpyNIIBI, TOATPYIIITHI 22.03

54 Ctpoenue atomoB. CocTaB aTOMHBIX sIJIED. 4.04
H30TOIBI '
CtpoeHue AIeKTPOHHBIX 000JI0UEK

55 aToMoB 35ieMeHTOB [leproanueckoit 5.04
cuctemsl /. 1. MennaeneeBa
XapaKTepUCTHKa XUMHUYECKOTO 3JIEMEHTA

56 1o ero noJyioxkeHuto B [leproamaeckoit 11.04
cucteme /I. 1. MenaeneeBa
3nauenue [leproanyueckoro 3akoHa st

57 pa3BUTHUSA HayKH U nipakTuku. 1. W. 12,04
MenpeneeB — y4E€HBIN, EAAror U '
TpaXKTaHUH

58 DNEKTPOOTPUIIATEIHLHOCTH ATOMOB 18.04
XUMHYECKHX JIEMCHTOB

59 HMonnas xuMuueckas CBSI3b 19.04

60 KoBayieHTHas TOJIIpHAst XUMHYECKas 2504
CBSI3b

61 KoBasieHTHas HENOJISIpHAST XUMHYECKas 26.04
CBSI3b

62 CreneHb OKHCICHUS 2.05

63 OKHCIIUTEITBHO-BOCCTAHOBUTEIBLHEIC 3.05
peakuuu

64 OKHCIUTEIN U BOCCTAHOBHUTEIIN 10.05

65 KontponsHas pabora Ne4 o teme 16.05
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<<CTpOCHI/IC atoMa. XUMHYECKas CBSI3b)

PeseprubIit ypok. O6001ICHHE U

66 . 1 17.05
CHCTEMaTH3aIsl 3HAHHUIA

67 PesepBHBIH ypoOK. O606iHeHI/Ie U 1 93.05
CUCTeMaTH3aIus 3HAHUN

68 PesepBHBIi ypOK. O606£HeHI/Ie u 1 24.05
CUCTeMaTH3aIus 3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME
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9 KJIACC

KosmmuecTBo yacos

Ne Hara
Tema ypoka KoHTpoJuabHbIe IIpakTnyeckue

n/n Bceero H3Y4YeHUS
padoThI padoThI

[Tepnoguueckuit 3akoH. [lepuoanueckas

1 CHCTeMa XUMHYECKHX d1eMeHToB []. U. 1 1.09
Menneneena
3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB

2 XUMHUYECKHUX AIIEMEHTOB TIEPBBIX TPEX 1 6.09
TIEPHOIOB

Kraccudukanus 1 HOMEHKIATypa 1 8.09
HEOPTaHMYECKHUX BEIIECTB '

Buapsr xuuMuyecKkol CBS3M M TUIIEI
4 1 13.09

KPUCTAJNIMYECKUX PELIETOK

KonTtponwsnas padota Nel mo teme
5 «IToBTOpenue u yrinyOiaeHne 3HaHUI 1 1 15.09
OCHOBHBIX pa3/IesIoB Kypca 8 Kiacca

Knaccudukamnus XuMU4eCKUX peakiuii mo

6 1 20.09
pa3IUYHBIM IPU3HAKAM
[ToHsiTHE O CKOPOCTH XUMUYECKOU PEAKIINH.

7 [ToHsATHE O TOMOT€HHBIX U TE€TEPOTrE€HHBIX 1 22.09
peakuusax
[ToHsiTHE O XUMHYECKOM PABHOBECHH.

8 @DaxTOpHl, BAUSIOLINE HA CKOPOCTh 1 27.09

XUMHUYECKOM PE€aKIH U IMOJIOKCHHUC




XUMHNYCCKOI'O paBHOBCCHUA

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC

9 29.09
peakiuu

10 Teopust 3MEKTPOTUTHIECKON JUCCOITHAITUH. 4.10
CuiibHbIC U cIa0bI€ SJIEKTPOJIUTHI '

11 HonHble ypaBHEHUS peakuuit 6.10
XHMHUYECKHE CBOMCTBA KUCIIOT U OCHOBaHHUI

12 B CBETE MPEJICTABJICHHUI 00 11.10
AIEKTPOJUTUUECKON TUCCOIMAITIHT
XHUMHMYECKHE CBOMCTBA COJICH B CBETE

13 MpeACTaBICHUN 00 SIEKTPOITUTHIECKOM 13.10
JIACCOIHAIIAHN

14 [ToHsiTHE O TUAPOIU3E COJICH 18.10

15 O0600menre U cUCTEeMaTH3aIMs 3HAHUH 20.10

16 [Ipaxktuueckas pabora Ne 1. «Pemienue 95 .10
AKCIIEPUMEHTAIBHBIX 32129
KonTtponwsnas padota No2 mo teme

17 «INEKTPOJIUTHYECKAS TUCCOLHAIUSA. 27.10
XUMHUYECKUE PEAKIIUHA B PACTBOPAX)»

18 OO0m1as XxapakTepUCTUKA raJOTeHOB. 811
XUMHUYECKHE CBOMCTBA Ha IIPUMEPE XJIopa '
XnopoBogopoa. ComnsiHas KUCIIOTa,

19 XMMHUYECKHE CBOWCTBA, MOJy4YCHUE, 10.11
MpUMEHEHHE

20 [IpakTuueckas padbora Ne 2 mo Teme 15.11
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«IlomyueHue comaHON KUCIIOTHI, U3YYECHUE €€
CBOIICTB)

21

BbrurciieHus mo ypaBHEHUSAM XUMHUCCKHX
peaxIuii, eclii OJINH U3 PEarcHTOB JaH B
U30BITKE

17.11

22

OO0m1as xapakTepucTHKa 3JeMeHTOB VIA-
TP YIIITEI

22.11

23

ATIOTpOTIHBIE MOAU(UKAIIMY CEPHI.
Haxosxienne cepbl 1 €€ COeTMHEHH B
npupoie. XMMUYECKHE CBONCTBA CEPhI

2411

24

CepoBoniopoa, cTpoeHue, Gu3niecKue u
XUMHYECKHE CBOWCTBA

29.11

25

26

27

Oxkcunel cepol. CepHas KHCIIOTa, (pU3ndeckue
U XUMUYECKHUE CBOMCTBA, MPUMEHEHNE

XHWMHUYECKHE PEAKIINH, JIEKAIME B OCHOBE
IPOMBIIIIEHHOTO CII0C00a MOTyYeHHUS
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHNE
OKPYXaIOIIEH Cpeibl COEAUHEHUSIMH CEPBI

Briuncienrue MaccoBOU HOJIM BRIXOJA
MPOJIYKTa PEAKIIUU

1.12

6.12

8.12

28

29

OO6mmas xapakTepucTuka 31eMeHToB VA-
rpymnmbl. A30T, pacCIpOCTpaHEHUE B MPUPOJIE,
bu3HUYeCKre U XUMHUUYECKUE CBONCTBA

AMMUaK, ero puanvyecKkue 1 XuMUYECKUE
CBOMCTBA, ITOJy4YEHHUE U IPUMECHEHUE

13.12

15.12

30

[TpakTuueckas padora Ne 3 mo Treme

20.12

35



«ITonydyeHne aMmmMuaka, U3yu4eHHUeE €ro
CBOIICTB)

31

32

33

A30THas KUcIoTa, € PU3NIecKue u
XAMUYECKUE CBOMCTBA

Hcnonp3oBanne HUTPATOB U COJICH aMMOHHS
B KaU€CTBE MUHEPAJIbHBIX YI00pEHUH.
XUMHYECKOE 3arps3HEHUE OKpYKArOIIeH
CpeIbl COCTMHEHUSMU a30Ta

docdop. Oxcua pocdopa (V) u bochopuas
KHUCTI0Ta, (PU3HUECKHE U XUMUYECKHE
CBONCTBA, ITOJy4YECHHE

22.12

27.12

29.12

34

Ucnonb3oBanue GocdaroB B kauecTse
MUHEPAJIbHBIX yI00peHU. 3arpsi3HeHne
IpUPOIHOH cpenbl hochaTamu

10.01

35

VYriepon, pacipocTpaHEHUE B IPUPO/IE,
du3znueckne 1 XMMHUYECKHE CBOWCTBA

12.01

36

Oxkcunsl yriepoja, ux pusndeckue u
XMMHYECKHE CBOMCTBA. DKOJIOTUYECKHUE

poOJIeMBI, CBSI3aHHBIE C OKCHUIOM YTJIepoJia
%)

17.01

37

VYrosbHas KuciaoTa u €€ cou

19.01

38

[TpakTuueckas padota Ne 4 o reme
"[lonyueHne yriekuciaoro rasa.
KauectBennas peakuus Ha KapOoHaT-HOH"

24.01

39

HepBOHa‘-IaJ'IbHBIC IIOHSTHS 00 OpPTaHNYCCKUX
BCIICCTBAX KaK O COCAMHCHUAX YIJI€poaa

26.01
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40 KpemHunii u ero coennHeHUs 31.01
[IpakTuueckas padora Ne 5. Pemmenue

41 AKCIIEPUMEHTAIBHBIX 33/1a4 TT0 TEME 2.02
«Baxkneinme HeMeTaJIbl U UX COCIUHCHUS

42 KonTponsHas pabora Ne3 o reme 702
«BakHeiie HeMeTaJlIbl U UX COCTUHECHUS '
OO0m1as XapakTepUCTUKA XUMHIECCKUX

43 3JIEMEHTOB — METAJUIOB. MeTainyecKkas 9.02
CBSI3b M METAJUTHUECKASI KPUCTAJUTHYECKAS '
pemérka. U3nvecKue CBOMCTBA METALIOB
XHUMHMYECKHE CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMUYECKUH Psi/i HAPSHKEHUI 14.02
METaJIJIOB
OO6mre crnocoObl MOTYYSHHUST METaJIIOB.

45 CniaBel. BBI‘-II/ICJIGHI/?I 110 YpPaBHCHHUSM 16.02
XUMHUYECKUX PEaKIUi, €CIIH OJIMH U3
pPEareHTOB COJICPKUT MPUMECH

46 [ToHsiTHE O KOPPO3UH METAIIIOB 21.02

47 [Ilenoynbie MeTaIIbI 28.02

48 OKCHUIBI ¥ TUAPOKCUJIBI HATPUS U KAJTHS 1.03

49 Hlen01iH03eMenLHHe METaJIbl — KaJIbIUN U 6.03
Marum

50 Baxueiinie coefMHEHNS KaabIlUs 13.03

51 O00011IeHIE U CUCTEMATH3ALNS 3HAHUI 15.03

52 XKécTkocTh BOABI M CTIOCOOBI €€ YCTpaHEHHUS 20.03
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[IpaxkTuueckas padbora Ne 6 mo Teme

53 - ) \ 22.03
JKEcTKOCTh BOABI U METOIBI €€ YCTpaHSHUS

54 AnroMuHAH 3.04
AMboTepHBIE CBOMICTBA OKCHIA U

55 dorep 5.04
THAPOKCUIA

56 Keneso 10.04
Oxkcuapl, THAPOKCUABI U con xenesa (1) u

57 12.04
xenesa (1)

58 O00011IeHIE U CUCTEMATH3AINS 3HAHUI 17.04
[TpakTuueckas padota Ne 7. Pemenue

59 AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME 19.04
«Baknelimme MeTanIbl 1 UX COCIUHEHUS
Berarcnenus mo ypaBHEHUSIM XHMHYECKHIX
peaKInid, €CJIM OJMH U3 PEarcHTOB JIaH B

60 U30BITKE W COJIEPYKUT MTPUMECH. 24.04
Brruncienus MaccoBoil JOJIM BRIXOa
MPOJIYKTA pEaKIuu

61 O00011IeHIE U CHCTEMATH3ALNS 3HAHUI 26.04

62 KontponbHas pabora Ne4 o teme 3.05
«Baxueinme MeTaIbl U UX COSTUHECHUS '
BemecTBa u MaTepralibl B TIOBCETHEBHOM

63 8.05
JKU3HHU 4EJI0BEKA
XuMudeckoe 3arpsi3sHeHNE OKPY KaroIen

64 P 24 10.05
CpeIb

65 Ponb xuMuu B pelieHuu 3K0JIOTUYECKUX 15.05
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npobaemM

PesepBHbIil ypok. O000mIeHHE 1

66 . 1 17.05
CUCTeMaTHU3aIus 3HAHUH

67 PesepBHBIi ypoK. O606£116H1/16 U 1 99 05
CUCTeMaTH3allvs SHAHUH

68 PesepBHbIl ypoOK. 0606\I:HGHI/IC u 1 94.05
CUCTEeMaTHU3aIus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68
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YYEBHO-METONYECKOE OBECITIEYEHUE OBPA3OBATEJIBHOTO
IMPOIIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JJIs1 YYEHUKA

» Xumusi, 8 knacc/ ['abpuensin O.C., OctpoymoB N.I'., Cnankos C.A., AKIIMOHEPHOE
obmectBo «M3natenscTBO «IIpocBemmenue»

» Xumus, 9 xnacc/ ['abpuensn O.C., OctpoymoB N.I'., Cnankos C.A., AKIIMOHEPHOE
obmectBo «M3nmarenscTBO «IIpocBemenuey

tabmurpl: [lepuonnyeckas cuctema XuMudeckux 3nemMenToB . . Mennaeneena,

TabJIMLa PACTBOPUMOCTH, ANEKTPOXUMHUUECKUH psJl HANPSKEHUSI METaIIOB

METOAUYECKUE MATEPUAJIBI IUIS1 YUYUTEJIA

1. 'a6puensn O. C., Bocko6oiinukosa H. I1., SimykoBa A. B. Hacronbnas kaura
yunTens. Xumus. 8 ki1.: Metoanueckoe mocooue. - M.: Ipoda, 2021.

2. l'abpuensn O. C., SAmykoBa A. B. Terpaas ns 1a00paTOpHBIX ONBITOB U
npakTuaeckux padot. 8 k. K yueonuky O. C. I'abpuensina «Xumus. 8 kmace». M.:
Hpoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocodue k yueonuky O. C. 'abpuensina «XuMusi».
8-9 xnacc / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. Xumus: TexHosiornueckue kaptol Kk yueonuky O. C. ['abpuensna «Xumus. 8-9
KJaccy : Meroanueckoe nocooue / JI. . AcanoBa. — M.: JIpoda, 2020

7. Xumus. 8 ki1.: KoHTpoasHbIE U IpoBepoUHbIe paboThl K yueOHuky O. C. ['abpuensna
«Xumust. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u np. - M.: Jlpoda,

2022.
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HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

http://www.chemnet.ru T"azeta « Xumust» U cCaliT s yautens «5 uay Ha ypoK XHUMHUI

http://him.1september.ru Equnas komnekius LIOP: TIpeameTHas KOMICKIHS « XAMUSI»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
skcriepuMeHTsl: xumusi. Komtekiust Poccuiickoro o61eo0pa3oBaTebHOro mopraia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anux6epoBoii

http://www alhimik.ru Beepoccuiickast ouMIInaaa MKOJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranuueckas XUMHsL: SJIEKTPOHHBIA YUSOHHK JIJISI CpeTHEH
IITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: DJICKTPOHHBIH y4eOHUK
http://www hemi.nsu.ru OTKpBITHIA KOJUIEIK: XUMHUSI

http://www.chemistry.ru JIucraniinoHHast OJTUMIIHAAA [T0 XUMHUH:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOEKT
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CUCTEMA OHEHKHU JOCTUXEHUSA IINIAHUPYEMBIX PE3YJIbTATOB

1. Onucanme cucTeMbl OLHCHKH JOCTUIKCHUSA IIJIAHUPYEMBIX PE3YyJabTaTOB

OcHoBHas 3a/1a4a U KPUTEPUN OLIEHKU — OBJIAJCHUE CUCTEMON YUEOHBIX JEUCTBUM C U3y4aeMbIM
y4eOHBIM MAaTEPUATIOM.

CucreMa OLIEHKM BKIIOYaeT B ce0s BHYTPEHHIOI (OCYIIECTBIISIEMYIO CaMOMl IIKOJION) U
BHEIIIHIOIO (OCYILIECTBIIsIEMasi BHEIIIHUMU IO OTHOIICHUIO K IIIKOJIE CITY:KO0aMM).

Jnst olleHWBaHMSI UCIIONB3YIOTCS: CTAaHAAPTU3UPOBAHHBIC MUCHbMEHHBIE M YCTHBIE PalOTHI,
NPOEKTHI, IPAKTUUYECKUE PabOThI, J1abopaTOpHbIE PaObOThI, TECTHI, 3aU€Thl, TBOPUECKUE PAOOTHI,
caMoaHaJIn3, CaMOOIIEHKA, HAOIIOICHUS U TIP.

Tunbl 3agaHniil, KOTOPbIe MCMOJAb3YHTCH IJIS OLEHKH J0CTHKEHUI:

1o (popme oTBeTa: C 3aKPHITHIM OTBETOM U OTKPBITHIM OTBETOM;
10 YPOBHIO TPOBEPSIEMBIX 3HAHWUM, YMEHHH, CIOCOOOB JEHCTBH: 0a30BBIM M TOBBIIICHHBIN
YPOBEHB;
M0 MCIOJIb3YEMBIM CPEICTBaM: 3aJIaHMsl JJIA MUCHhbMEHHOW WM YCTHOW Oecespl, MPaKTHYECKUe
3aJlaHus, J1abopaTopHbIE pabOTHI;
1o ¢hopMe MpOBEICHUS: A1 UHAUBUAYAJTIbHON WU TPYIIIOBOM paOOTHI.

HNTorosasi oueHka CKJIAJAbIBACTCH H3:
HAKOIUICHHBIX OIEHOK (XapaKTepHU3yIOT IMHAMHUKY 00pa30BaTeIbHBIX JOCTHKEHUHN yUaluxcs);
OLICHKH 3a CTaHAapTU3UPOBAHHBIE HMTOTOBBIE PAOOTHI (XapakTEPHU3YIOT YPOBEHb MPUCBOCHUS
CIOCO0O0B JICHCTBHIA)

BHyTpeHHIOI0 cHCTeMYy OIIEHKH Ha CTYIeHM OCHOBHOrO 001mero o0pa3oBaHus
KJIacCU(UIUPYETCs CISAYIONUM 00pa3oM M BKIIFOYAET MPOLIETYPHI:

HHAUBHAYAJIbHbIEe  pe3yjbTaThbl  yyammxces - B cepe  pa3Butus y  HHX
KOMIIETEHTHOCTHBIX YMEHUW W HABBIKOB, BBIABIISIIOTCS B XOJI€ TCHXOJOTO-TIEAAroruuecKkoro
MOHHUTOPHHTA;

NpeAMeTHbIe Pe3yJabTaThl - PE3YJbTaThl, MOJYYECHHBIE B IPOLECCE OLCHUBAHUSA YUYUTEISIMU
IIKOJIbI Ha MPEIMETHOM YPOBHE;

BHYTPUIIKOJbHbIE Pe3yJbTATbl - PE3YyJbTaThl, MOJIYYECHHBIE B XOJ€ aJMUHUCTPATUBHOTO
KOHTPOJISl, ITOTOBOM aTTECTAIIMH YYaIIUXCs (KOHTPOJIbHBIE pabOThI, TPOMEKYTOUHBIE, HTOTOBBIE,
JTUArHOCTHYECKHUE);
BHELIKOJIbHbIE  pPe3yJbTaThl -
KoH(MepeHIU U T.I1.;

pe3yJIbTaThl, ITOJIYYEHHBIE B X0/I€ HE3aBUCMMOM BHEIHEH OLEHKH - PE3YJIbTaThl II0JYYEHHbBIE B
xone 'HUA;

He()opMAaIM30BAHHAS OllEeHKA - TOPTHOIHO.

Jlis  omucaHusl JTOCTMDKEHUN OOydYarommMxcsi Ieecoo0pa3HO YCTAaHOBHUTH CIEAYIONIUE TISTh

OBHEI:

pe3yapTaTbl  OJIUMMIIAAJ, KOHKYpPCOB, COpPEBHOBAHUMU,

YpoBeHn JocTHKeHUe VIAHNPYEMbIX Pe3yJIbTATOB Ouenka
(oTmeTKa)
ba3oBbIrii JEMOHCTPUPYET OCBOCHHE YYEOHBIX JCHCTBHM C | CKYTOBJIETBO-
YPOBeHb OIIOPHOM CHCTEMON 3HAaHMW B paMKax [Uala3oHa | PUTEIbLHO»
MOCTHiKeHMit | (Kpyra) BBIJIENCHHBIX 3amad. OBnajeHue 0a30BbBIM | (WM OTMETKA
YPOBHEM SIBJISIETCSl JIOCTaTOYHBIM ISl TPOJOJIKEHUS | «3», OTMETKa
oOyueHusl Ha cleayrouleil cTyneHn o0pa3oBaHusl, HO HE | «3aUTCHO»).
10 PO HILHOMY HaIlPaBJICHUIO
IToBbIMIEHHBI | YCBOEHUME OIOPHOM CHUCTEMBI 3HAaHMM Ha YpPOBHE | OLICHKA
i YPOBEHb OCO3HAHHOTO TMPOM3BOJBHOTO OBJAJIEHUS YUYEOHBIMU | «XOPOIIO)
NEHCTBUSIMHU, JAOCTATOYHBIM O Kpyrosop, muporta (WiH | (OTMETKa «4»);
n30MpaTeNbHOCTH) HHTEepecoB. Takue oOywaronuecs
MOTYT OBITH BOBJICUEHBI B IPOEKTHYIO JI€ATEIBLHOCTD T10
IpPEJAMETY W COPUEHTHPOBAHbl HA IPOJOJHKEHUE




00y4YeHHsI B CTapIIUX KJIACCaX MO JAHHOMY IPOQHITIO.
Boicoxuii bonee mnosnHoe (MO CpaBHEHHIO C MPEAbLAYIIMM) | OLEHKa
YPOBEHb YCBOGHHE OIOPHOW CHCTEMBbl 3HAaHUM Ha YPOBHE | KOTIUIHO»
OCO3HAHHOTO TPOU3BOJIBHOTO OBJIAJICHUS YYEOHBIMH | (OTMETKA «5»).
NEUCTBUSIMHU, JIOCTAaTOYHBIM Kpyrosop, MHpoTa (WM
n30UpaTeILHOCTH) HWHTEpPecoB. Takue oOydarommecs
MOTYT OBITH BOBJICUYEHBI B IPOEKTHYIO JACATEIHHOCTH O
npeaIMeTy W COPUEHTHUPOBAHBl Ha  MPOJOJIKEHUE
00y4YeHHs B CTApIIMX KJaccax Mo JaHHOMY MPOQUIIIO.
IMoHM:KeHHBI | OTCYTCTBHE CHCTEMAaTHUECKOW 0a30BOH TOATOTOBKH, | «HEYIOBIETBO
il ypoBeHb oOyJaromuMcsi HE OCBOCHO JaXe H TIOJIOBUHBI | PUTEIHHOY
IUIAHUPYEMBIX ~ pE3yJbTaTOB, KOTOpbIE OCBaMBAaET | (OTMETKA «2»)
OOJIBIIMHCTBO OOYYaIOIIUXCS, UMEIOTCSI 3HAUUTEIIbHBIE
npobenbl B 3HAaHUAX, JalbHellee  0OydeHHe
3arpynHeHo. Ilpm  sTtom  oOydwarommiicss MOXKeT
BBITIOJHSATE OT/AENbHBIE 3aJJaHUS TOBBIIIEHHOTO YPOBHS.
HNannas rpynna oOywarouuxcs (B CpeaHEM B XO€
oOyueHus coctaBistonias okoimo 10%) TpeOyer
CHEIMAIbHON JTUAarHOCTUKH 3aTPYAHEHUM B OOy4YEeHHH,
mpobenoB B CHUCTeME  3HAHMM W OKa3aHUH
L[EJICHANPABICHHON MOMOIIM B JOCTHKEHHH 0a30BOTO

YPOBHS
Huzkui HaJIM4YMEe TOJBKO OTIENbHBIX (PparMEHTapHbIX 3HAHHI | OlEHKa
YPOBEHb o TpeIMeTy, JAalibHeiliee OOydYeHHE MNPAKTHUECKH | «IJIOXO»

HEeBO3MOXXHO. TpeOyercs crenuanbHas mOMOIIb He | (oTMeTKa «1»)
TOILKO TO y4eOHOMY TMpeAMeTy, HO U TIO
(hOpMUPOBAHUIO MOTHBAIIMU K OOYYEHHIO, PA3BUTHIO
WHTEpeca K H3ydyaeMol TMpeaMeTHOHW  obiactu,
MOHMMAHUIO 3HAYMMOCTH MPeAMETA JJIsl )KU3HU U Jp.

XapakTepucTUKA HU(PPOBOil OLIeHKH (OTMETKH)

«5»  («OTJMYHO») — ypOBEHb  BBIMOJIHEHUS  TPEOOBAHW  3HAYUTEIHHO  BBIIIE
yJIOBJIETBOPUTEIIBHOTO: OTCYTCTBHE OHIMOOK Kak IO TEKyIIEMYy, TaK W IO HPEIbIIyleMy
yueOHOMY MaTepHaily; He Oosiee OJHOrO HEJJ0UeTa; JIOTHYHOCTh U MOJTHOTA U3JI0KEHUS.

«4» («xopomio») — YpOBEHb BBIMOJIHEHUS TPEeOOBAHUN BBIIIE YIOBJIETBOPUTEIHHOTO:
MCIIOJIb30BAHKME JOIMOJHUTEIBLHOIO MaTrepualia, IMOJHOTAa U JIOTMYHOCTh PACKPBITUS BOIIPOCA;
CaMOCTOSITENIBHOCTh CYXKJEHUM, OTpPaK€HHWE CBOEr0 OTHOIICHHS K MpPEaMETy OOCYXKIACHHS.
Hannuue ommOOK M HEAOYETOB B KOJMYECTBEHHOM BBIPAKEHUU MO OTICIbHBIM MpeaMeTam
OTpa’KaeTcsl B JJOKAJIBHBIX aKTaX O TEKYILEH 1 UTOrOBOU (pyOexHOM) aTTecTaluu 00yJarommuxcsl.

«3» («yIOBJIETBOPUTEJIbHO») — JIOCTATOYHBI MHMHHMMAJIBHBII YpPOBEHb BBINOJIHEHUS
TpeOOBaHUM, NPEIBABIAEMbIX K KOHKPETHON paboTe, OTJeIbHbIC HAPYIIECHUS JOTUKU U3JI0KEHUS
MaTepualia; HeMmoJHOTa PACKPHITUs Bompoca. Hamnume ommOOK M HEJOYETOB MO OTACIBHBIM
IpeIMeTaM B KOJMYECTBEHHOM BBIPRXKEHHM OTPAKAETCA B  JIOKAJIBHBIX aKTaX O TEKYLIEH H
UTOTOBOM (pyOeKHOM) aTTecTallui 00y4YaroIINXCS.

«2» («11J10X0») — YpOBEHb BBINMOJIHEHUS TpeOOBaHUN HMUKE YAOBIECTBOPUTEIHHOTO:
HapyIIeHUE JIOTUKH; HEIMOJHOTa, HEePaCKPBHITOCTh OOCYKJaeMOro BOMPOCa, OTCYTCTBHE
apryMeHTanuy Ju00 omrO0YHOCTh €€ OCHOBHBIX MOJoKeHH. Hammuue ommOoKk U Hemo4eTos
10 OTJENbHBIM IPEIMETaM B KOJUYECTBEHHOM BBIPAKEHUU OTPAKAETCSA B JIOKAIBHBIX aKTax O
TEKYIIEH U UTOTOBOM (pyOexkHOI) 00 aTTecTanuu 00yJIaroIIHXCs.

KoHTposbHO-N3MepuTe/IbHbIE MaTepHAJIbl [pEJAHA3HAYEHBl IS MPOBEPKH YPOBHS
YCBOGHHSI Y4eOHOro MaTepualla Ha OCHOBaHMM OOpa30oBaTEIbHOIO MHHHMYMa COJAEpKaHUS



oOpa3oBaHusi ¥ TPeOOBAaHUIN K YPOBHIO MOJTOTOBKH BBITYCKHUKOB IIKOJ. OHHM COCTaBIIEHBI Ha
OCHOBE MHOTOJICTHEH TNEAarornyeckoil MpPaKTHUKU C YYE€TOM Pa3JIUYHBIX METOJUYECKUX
pa3paboToK.

[To Bcem riaBaMm Kypca U MX pa3zfesiaMm Mpeasiaraercs TEeKYIIUA U TeMaTUUYeCKUN KOHTPOIb
3HAHUM W yMEHUH B (QopMEe XUMHUYECKUX JUKTAaHTOB M TECTOB, CaMOCTOATEIbHBIX M KOH-
TPOJBHBIX paboT. 3amaHusi 000MX BapUaHTOB PabOT CXOAHBI MO COJEPKAHUIO M XapaKTepy
BBITNIOJIHSIEMBIX YYE€OHBIX AEHCTBHIA.

Jns opranuzanuu 3¢GGeKTUBHOW pabOThHl BCEro Kiacca € YYE€TOM HHJIUBUAYaITbHBIX
CIOCOOHOCTEHN KaXKI0To yJallerocs B psae padoT, BXOAAIIUX B TOCOOHE, MPEACTABICHbI 3aJaHUs
Pa3ITUYHBIX YPOBHEU CII0KHOCTH.

HezaMeHUMBIM MOMOIIHMKOM Tiefarora B KOHTPOJE 3HAHUM SIBISIOTCS 3ajaHus B (opme
Tecta. FIX MOKHO MCIIOJIb30BaTh HA pa3HbIX ATanax yueOHOro mpoiiecca:

. IpU U3yYEHUH HOBOT'O MaTepHana;

. Ha JTare 3aKperuieHUs] U3y4YEeHHOTO MaTepuana;

. Ha ypokax 00001I1al0I1ero NOBTOPEHHS;

. MIPH TEKYIIEM U TEMATHYECKOM KOHTPOJIE 3HAaHUHM, YMEHUN U HABBIKOB YYaIlIUXCS;

. MpU TMOATOTOBKE YYAIIUXCS K 9K3aMEHaM KaK B YCTHOW, TaK M B MUCBMEHHOU (opwme,
ocobenHo B hopme EI'D.

Jlnst ka0l TeMbl M €€ pa3/ie]IoB MPEIJIOKEHbl TECTOBBIE 3aJaHUS PA3HOTO YPOBHS
CJIOHOCTHU B JIBYX BapuUaHTaX, pacCYMTaHHbIE Ha 15—35 MuUH WM Ha Henblii ypok. [ist BeicTaB-
JICHUS OILIEHKH MPEJIJIaracTcsl UCIOJIb30BATh CIEIYIONIYIO MTPOIIEHTHYIO MIKAIY:

35% BBIMOTHEHHBIX 3aJJaHUH — OIICHKA «2);

36—61 % — omenka «3»;

62—85% — orenka «4»;

86—100% — omenka «5».

B 3aBucMMOCTH OT pe3yIbTaTOB BBIMOJIHEHUS pA0OTHI YUYUTEIh MOXKET BHOCHTH B MPEUIOKEHHYIO
CUCTEMY OIICHMBAHUS KOPPEKTUBBI, IOCKOJIbKY OCHOBHAS 11€JIb KOHTPOJISI B TAHHOM Clly4ae — He
COOCTBEHHO BBICTABJICHHE OIICHKH, a OIpeJeCHUE YPOBHS YCBOCHHUS YyYallUMHUCS y4eOHOTO
Martepuasa U HampaBJieHUN JanbHeHei paboThl Ha/l MOBBIIIIEHUEM KauyecTBa 3HAHUHN

3amanue nox mudpoit 1 onenuBaercsa 3 Oamnamu; noa uudpou 2 — 5 d6annamu; moa uudpou
3-8 Oayutamu. 3a/1aHus, OTMEUEHHBIE *, — JJIs1 MHAUBUIYaIbHOTO BBITIOTHEHHS.
Ecnu He yka3aHO MHOE, KaK/IbId OTBET YaCTEH OLIEHUBACTCS:

. gactu A — 2 Gannamu;
. yactu B — 4 Oayutamu;
. yactu C - 6 Oayutamu.

OpmHako HE BCce ydalmuecs MPUCTyHaroT K 3ajaHusaM dyactu C u TeMm 0oJiee BBIMOJHSAIOT UX
MOJIHOCTBI0. UTOOBI MOBBICUTH MOJOKHUTEIBHYIO MOTUBAIUIO K BBIOJHEHUIO 3adaHuil yactu C,
YUHUTENIb MOXKET OOBSIBUTH O BBICTABJICHUM IO PE3yJjbTaTaM TECTa JBYX OIICHOK: MEpBOM — 3a
gyacti A u B, a Bropoii — 3a yacth C — C HCNOJIB30BaHUEM MPOLEHTHOM IIKAJIbl OLEHKHU
3HAHUN.

Bormpocs! 11st BcexX BUAOB KOHTPOJIS 3HAHWM COCTaBIICHBI TAKUM 00pa3oM, YTOOBI Mearor ¢
UX MOMOIIBIO MOT BBISIBUTh 3HAHUSI y4YalIUXCsl 1O BCEM Y3JIOBBIM BOIIPOCAM IJIaBbl U pa3jiena
KaK Ha 0a30BOM YpOBHE, TJIe¢ HEOOXO0IUMO TOJIBKO BOCTIPOU3BEICHUE YUEOHOT0 MaTepHaia, Tak U
Ha YCJIOXXHEHHOM YpPOBHE, TJ¢ TpeOyeTcs yMEHHE aHaJIU3UpOBaThb U CPABHHUBATH JaHHEIE,
IPUMEHSISI TBOPYECKUE CIIOCOOHOCTH.

Bce oOyuatomue BUABI KOHTPOJS MPEANONATalOT KOJUIEKTHBHYIO JESTEILHOCTh YYAIIUXCS
100 B mape, IM00 B TPYIINE U CaMOTIPOBEPKY.

[Tpy moATOTOBKE K KOHTPOJBHBIM pa0OTaM HEOOXOIMMO OOpaTHTh BHUMAaHHE HA 3a/IaHUS
YPOKOB 0000MIAIONIEro MOBTOPeHHUS. B 3TOM citydae ydamuecss B COOTBETCTBHH CO CBOUMH
CITOCOOHOCTSAMHM OTIPEIEISAIOT JJIsl Ce0sl 3a/IaHMsl, KOTOPBIE MOTYT BBITIOJIHUTD.



Pacuernnie 3a/ladn PA3JIMYHBIX TUIIOB U ypOBHCﬁ CJIO)KHOCTHU NPCACTABJICHBI B rnmocoounu
6J'IOKaMI/I, d TAKIKC BKJIFOUCHBI B PAa3HbBIC BUAbI KOHTPOJIA 3HAaHUN. YUHUTEIb MOXKET MO KEIAHUIO
BKJIIOYATh UX KaK JOIIOJITHHUTCIIBHOC 3a/JaHUC B 0001 BHUI KOHTPOJIA WK IIpCAJIaraTb y4aliuMcAa
OTACIBHBIC CAMOCTOATCIIBHBIC pa6OTBI 10 pCHICHUTO HOI[06HBIX 3agad.

IIpoBeneHne XUMHYECKOT0 TUKTAHTA
3aganus Ayig 000MX BapUAHTOB KPATKO 3aMKCHIBAIOTCS HA JUIEBOM CTOPOHE JOCKU; OTBETHI
Ha BOIPOCH JKENATEJIbHO HAmUcaTh Ha OOpAaTHOM CTOpOHE JOCKH. YUHMTENb 3aYUTHIBAET
COJIepKaHUE BOIIPOCA, YYalIUECs 3alIUChIBAIOT OTBET B TETPAIAX.
[To oxkOHYaHUM TUKTAaHTA NPOBOJUTCS CAMOIPOBEPKA:

. OIIMOOK HET — OIICHKA «5»;
. JOTMYIIEHBI |—2 omuOKH — «4»;
. JOMYIIEHBI 3 OIIUOKUA — «3%.

B 3aBucuMoOCTH OT CTENEHUW MOJATOTOBICHHOCTH YYaIUXCS YYUTEIh MOXET H3MEHHUTh
KpUTEpUIi OIIEHKU paboT B MOJIb3Y YUCHUKA.

IIpoBenenne caMOCTOATENbHON PadOTHI

CamocTtodarenpHas padoTa npeanoiaraer Ju0o mapHyo, 1100 rpynnoByo Gopmy paboThl U
JlaeT BO3MOKHOCTB JIydllle OTpaboTaTh M3yd4aeMble BOIPOCHI 10/ KOHTPOJIEM YUHUTEIs U B XOJ1€
CaMOCTOSTENbHON JIeATEeNbHOCTH (Uisi oOydaromed paboThl) JMOO Jiydlle MOATOTOBUTHCS K
KOHTPOJBHOW paboTe, KOTOPYIO MIPEICTOUT BBINOJHATH Ha CIEAYIOIIEeM ypoke (s
oOoOmraromeit paboTel). 3aJaHusl BBIIOJIHSIOTCS B MHape (TpyIMIe), 4To MO3BOJIIET HKOHOMUTD
BpeMst Ha oTBeT. OTAenbHbIE 33aHus (1101 3HAKOM *) yyalluecs BBIIOJHAIOT CaMOCTOSITENBHO.
JI1st KOHTPOJIS ydaluMcsl MIPeIOoCTaBIsETCs] BO3MOKHOCTh CBEPUTh CBOM OTBETHI C 3TAJOHAMH,
KOTOpBI€ OyAYT IaHbl YYUTENIEM 10 OKOHYAaHUU pabOTHI.

OneHka NpaKTHYeCKUX YMEHUH ydaumxcst

VY4urenb JOHKEH yUUTHIBATS!

- IPaBHJILHOCTD OTIPE/IETICHUS LIEIH OTIbITa;

- CaMOCTOSITENIbHOCTh M0J00pa 000pyI0BaHUs U OOBEKTOB;

- IIOCJIEZI0BATEILHOCTD B BBITIOJIHEHUN PA0OTHI 10 3aKJIaJIKE OIbITA;

- JJOTUYHOCTh ¥ TPAMOTHOCTH B OIMCAHUH HA0JII0JIEHNH, B (GOPMYJIMPOBKE BHIBO/IA U3 OIIBITA.

OtrmeTka "5" | - NpaBUIIBHO ONpE/IETICHA 1IEb OMbITA,

- CaMOCTOATEIBHO, C HEOOXOIMMON TIOCIIEIOBATEILHOCTHIO MPOBEICHBI TIOJ00D
o0opynoBaHus U 0OBEKTOB, a TAaKXKe padoTa Mo 3aKIIAIKE OIbITA;

- HAyYHO TPaAMOTHO, JIOTUYHO OMHCAHBI HAOIIOACHUS U C(HOPMYIUPOBAHBI BbI-
BOJIBI U3 ONBITA.

Otmerka "'4" | - IpaBUIBHO OIIpEEICHA LIENIb OIBITA,;

- CaMOCTOSITENIbHO MpOBeeHa paboTa o noadopy o0opyAoBaHUs, 0OBEKTOB;
MIPU 3aKJIa/IKE OMbITa JonmycKatoTcs 1 -2 ommnoku;

- HAy4YHO TPaMOTHO, JIOTUYHO OINHMCAHBI HAOIIOJECHUS U CPOPMYIUPOBAHBI BbI-
BOJIbI U3 OIIBITA;

- B ONIMCAaHWU HAOIIOICHUH M3 OMBITA JOMYCKAIOTCSI HEOOIbIIINE HETOYHOCTH

Otmerka "3" | - IpaBUIBHO ONIpEEIEHA LIENb OIBITA,;

- noa0op 000pyaOBaHUS U OOBEKTOB, a TakXKe PabOTHI MO 3aKJIaJKe OIbITA
IIPOBEJICHBI C TOMOIIBIO YUUTEIIS;

- JIOIYCKalOTCS HETOYHOCTU U OIIMOKM IpPH 3aKjaJKe ONbITA, ONHMCAHUU Ha-
6o 1eHnid, GOpMyITUPOBAHUH BHIBOJIOB.

OtMmeTtka "2" | - HEe onpeesieHa CaMOCTOATENBHO LIEb OIbITA;
- HE 0TOOpaHO HYXKHOE 000pYOBAHUE;
- JIOMYCKAIOTCs CYIIECTBEHHbIE OMMOKHU IIPH 3aKJIaJIKe U OPOPMIICHUHU ONBITA.




OuneHka yMeHMid IPOBOAMTH HAOJIIOAEHUS

Yuurtenb 0KEH YUYUTHIBATD:

- IPaBWJILHOCTH MPOBEACHUS HAOIIOACHUH 110 3a]JaHUIO;

- YMEHUE BBIIETATh CYIIECTBEHHBIE PU3HAKHU Y Ha0It01aeMoro oobeKTa (Imporuecca),

- IOTUYHOCTh M HAYYHYI0 TPAaMOTHOCTh B 0(pOPMJICHUH Pe3yJbTATOB HA0OIIOJACHH U B BHIBOAAX;
- IPOBEJICHNE HAOIIOICHHUS 110 3aJJaHUIO;

Otmerka "5" | - IpaBUJIBLHO MO 33JaHUIO0 YUUTENS IPOBEICHO HAOIIOICHNUE;

- BBIJICJICHBI CYIIIECTBEHHBIEC PU3HAKH Y Ha0t01aeMoro o0beKkTa (porecca);
- JIOTUYHO, HAYYHO IPaAaMOTHO O()OPMIICHBI pe3yIbTaThl HAOIIOACHUI U BHIBOJIBI.

Otmerka "4" | - IpaBUJIBLHO MO 33JaHUIO0 YUUTEIS IPOBEICHO HAOIIOICHHUE;

- TIpY BBIJEJIICHUH CYIIECTBEHHBIX IPHU3HAKOB y Ha0J01aeMOro o0beKTa (Ipo-
1iecca) Ha3BaHbl BTOPOCTEIICHHBIE;
- JIOMyCKaeTcsi HEOPEKHOCTh B 0(hOpMIICHUN HAOIIOIEHUI U BHIBOJIOB.

Otmerka "3" | - JOMYyCKAlOTCS HETOYHOCTH U 1-2 ommOKU B MPOBEACHUN HAOIIOJECHUN IO 3a-

JTAHUIO YUUTEIIS;

- TIpY BBIJEJIICHUH CYIIECTBEHHBIX NPU3HAKOB y Ha0J0/1aeMOro o0beKTa (Ipo-
11ecca) BBIICISFOTCS JIUIIb HEKOTOPEIE;

- monyckaroTcs omuoku (1-2) B oopmiieHnr HaOIIOACHUH M BHIBOJIOB.

OrMmetka "2" | - nomyckaroTcs ook (3-4) B mpoBeeHUN HAOIIOACHUH M0 3aJaHUI0 yYuTe-

TS
- HETIPaBUJILHO BBIJICNISIOTCS MPU3HAKK HabIt01aeMoro o0bekTa (Tporiecca);

- nomyckarotcs omuoku (3-4) B ohopmiieHMN HaOIIOACHUI U BEIBOJOB. Dopma
aTTecTallud MO  OWOJIOTMM MOXET OBbIThb Pa3IMYHON: YCTHBIM AK3aMEH MO
ousieram, 3anuTa pedeparta, TECTUPOBAHUE, 3aIUTA TPOEKTA.

DopMbI IpPeACTABJIEHUS 00Pa30BaTeJIbHBIX Pe3yJbTATOB!

Tabenp YCHeBaeMOCTH MO MIpeaMeTaM (C yKa3aHHeM TpeOOBaHM, MPEABSBISEMBIX K
BBICTABJICHUIO OTMETOK);

TEKCTbl UTOTOBBIX JUArHOCTUYECKUX KOHTPOJIBHBIX padOT, AUKTAHTOB U T.JI. U aHAJIU3 UX
BBINIOJIHEHUsT OOydaromumcst (MH@opMmanusi 00 3JeMEeHTaX W YpPOBHAX IPOBEPSEMOTO
3HaHUS — 3HaHUS, IOHUMaHUS, TIPUMEHEHHsI, CHCTEeMaTH3allln);

yCTHasi OLEHKa YCHEIIHOCTH pe3yJbTaToB, (OpPMYIHpOBKa MPUYMH HeyAad W
PEKOMEHJAIMA M0 YCTPAHEHHIO MPOOEIOB B 00YYEHHOCTH I10 MPEAMETaM;

nopT¢oIno;

pe3yNbTaThl MCUXOJOrO-NEeJarorMueckKuX HCCAEAOBAHUM, WIJUTIOCTPUPYIOIIMX TUHAMUKY
Pa3BUTHS OTAETBHBIX HHTEUIEKTYaJIbHBIX U JTMYHOCTHBIX KauecTB oOyuatomierocs, Y Y /1.

KpnTepm{Mn OLICHUBAHMUA SABJIAIOTCA:

COOTBETCTBUE JOCTUTHYTBHIX MPEIMETHBIX, METAIIPEAMETHBIX U JUYHOCTHBIX PE3YJIbTATOB
oOyyarommxcsi TpeOOBaHMSIM K pe3yibTaTaM OCBOCHHS OOpPa30BaTENbHON MPOrpaMMBbI
OCHOBHOTO 00111eT0 00pazoBanust ®I'OC;

JMHAMUKa pe3yJbTaTOB MpeaMeTHON 00ydeHHoCcTH, hopmupoBanus Y'Y /.

1. OueHka JOCTHXKEHHUST METANpEeIMETHBIX pE3yJbTaTOB MOKET MPOBOJAUTHCS B XOE
paznuuHbiX npouenyp. OCHOBHOM MNpoUEnypOM HTOTOBOW OLEHKM JOCTHIKEHHS
METaNpeIMETHBIX PE3YJIBTATOB SABISETCS 3aUUMA UMO208020 UHOUBUOYATLHO20 NPOEKMA.

2. T'pauK KOHTPOJIbHBIX MePONPHUATHIA

8 kimacc
No TemMa KOHTPOJIBHOM PabOTHI JlaTta nmpoBeneHus
1 KonTponpHas padora Nel mo teme «BemectBa u | 16.11




XUMHUYECKUE PEAKIIHI.
2 KontponpHas padora Ne2 mo Teme «Kwucmnopon. | 26.01
Bopopoxa. Bonay.
3 KontponpHast padora Ne3 mo teme "Ocuorubie | 14.03
KJIACChl HEOPTAHUYECKUX COCAMHEHMI"
4 Konrponsnas pabora Ned mo teme «Ctpoenme | 16.05
aToMa. XMMUYECKasl CBS3bY.
9 knacc
No TeMa KOHTPOJIbHOM PabOTHI JlaTa npoBenenus
1 KontponpHas padora Nel mo teme «IloBropenue u | 15.09
yrayOJeHne 3HaHWi OCHOBHBIX pa3/iesioB Kypca 8
KJ1accay.
2 KonTponbHas pabora Ne2 o teme | 27.10

«INEeKTPOIUTHYECKAS] AUCCOIUAIUSA. XUMHUECKHE
pEaKIMK B PaCTBOPax).

3 KonTponpHas padora Ne3 mo teme «Baxkneitmme | 7.02
HEMETAJUTbl U UX COCTUHCHHUSI.
4 KontponbsHas padota Ne4 mo teme «Baxkneitmmue | 3.05

METAJJIBI U UX COCOIUHCHUSD).

3. OueHovHbIe MAaTEePHUAJIBI JJIsl MPOBeAEHHsI MPOMEKYTOUHOI aTTeCTAlUN

8 knace
HroroBasi kKOHTpoJIbHAsI padoTa Mo Teme:
«CTtpoenue aroMa. XUMHUYECKAs CBA3b).

Bapuant 1

1.CocraBbTe XUMHYECKUE (OPMYIIBI BEIIECTB, MOJIEKYIIbBI KOTOPBHIX HMEIOT COCTaB:
a) n1Ba atoma Qgocdopa u Tpu aTomMa KUCIOPOJa;
0) oMH aTOM BOJOPO/IA, OJWH aTOM a30Ta U TPHU aTOMa KUCJIOPO/a.

2. Pacnionoxute B MOPsKE YMEHBIIICHUS aTOMHOTO paJryca CUMBOJIBI DJIEMEHTOB XJIopa, hropa,
Opoma. YKaxkute, aTOMbl KaKOT'0 U3 HUX 00pa3yroT MPOCTOE BEIIECTBO C Hanboee
BBIPaQ)KEHHBIMU HEMETAJUTMYECKUMU CBOMCTBAMHU, COCTABBTE CXEMY CTPOCHHS aTOMa 3TOr0
3JIEMEHTA.

3.0xapaxkTepu3yiTe 2JIEMEHT ¢ aTOMHBIM HoMepoM 7. Micxo/s U3 ero noyioxkeHus B
[leproauyeckoil cucTeMe XMMUYECKUX JIEMEHTOB U CTPOEHUS aTOMa, 10 CIAEAYIOIIEMY IUIaHy:

a) XUMUYECKUI CUMBOJI M Ha3BaHHE AJIEMEHTA,

0) HOMep Tepro/ia, TPYIIBI U BUJI TOATPYIIIHI,

B) 3apsi/i U COCTaB sJipa aToMa;

I') 00111ee YUCII0 3JEKTPOHOB B ATOME M YUCIIO AJIEKTPOHOB HAa BHEIIHEM YHEPTrETUYECKOM YPOBHE;
1) CXeMa CTPOEHHS SJIEKTPOHHON 000JI0UKH aTOMa;

€) CBOMCTBA MPOCTOTO BELIeCTBa, 00pa3yeMoro aToMaMH 3TOTO 3JIEMEHTA.

4. Haitnute oTHOCHTENbHYIO MOJeKysipHYI0 Maccy NaNOs.

Bapuanr 2



1. Vkaxute Tl XUMUYECKON CBs3U. COCTaBbTE SJEKTPOHHBIE M CTPYKTYPHBIE POPMYITBI MOJICKYIL:
a) azoraN?2; 0)dropoBogopoma HF .

2. OnpenenuTe CTEIeHN OKUCIICHHSI B CIISTYIOIINX COCTUMHEHUSX
a)H,O 0) P,Os B) MgCl, r)Na,CO; n) CaO

3.CocraBbTe XUMUYECKHE (OPMYIIBI COCTMHEHUIA:
a) aimromuaus (+3) ¢ xaopom (-1);

6)Bomopona ¢ propom (-1);

B) Kanus ¢ cepoit (-2);

I') KaJbIHAs C KUCIOPOaOM (-2).

4.0Onpenenure, CKOIBKO MOJIEKYJ COJIEPKHUTCS B IATH MOJIIX okcuja yraeponaa(2) CO.

9 kJacc

HToroBasi KOHTpoJIbHAsI padoTa Mo TemMe:
«BaskHelye MeTAJJIBI H HX COeTHHEHHUS
Bapuant 1

Yactb A.

Hpu BbINONHEHUU 3A0AHULL IMOU YaACmU 8 OJIaHKe 0MEeno8 noo HOMEPOM 6blNOJIHAEMO20 6aMU
3a0aHUS NOCMABbME 3HAK «X» 8 KJ1emo4Ky, Homep KOWlOpOT/? coomeemcecmeyem HoMepy
6bl6paHHOZO eamu omeema.

Al OnekTpoHHas popmyia aToMa MarHus:
1)1s%2s? 2) 1525 2p°3s? 3) 1s%25? 2p°3s* 4) 15%25°
2p°3s%3p?
A2 B xakoMm psAly XMMHUYECKUE 3JIEMEHTHI PACTION0KEHBI B MOPSAIKE YCUIICHUS
METaJUIMYE€CKUX CBONCTB?
1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca
A3 Merai, 001a1aroui caMoOi BEICOKOH AJIEKTPOIPOBOAHOCTBIO, - 3TO
1) xene3o 2) menpb 3) cepebpo 4) amoMuHUK
A4 Haubonee sHepruuHo B3aUMOAECHCTBYET ¢ BOAOM:
1) xanmii 2) HaTpuii 3) KanmbImii 4) marHui
AS ['mapokcul HMHKA B3aMMOJIEMCTBYET € KaXK/IbIM U3 ABYX BEIIECTB:
1) HCl u CO, 2) NaOH u H,SO, 3) SiO, u KOH 4) NaNO;z u
H,SO,
A6 MeTtonst iepepaboTKu Py, OCHOBaHHBIC HA BOCCTAHOBIICHUU METAJLIOB U3 OKCUIOB MPU
BBICOKHMX TEMIIEpaTypax, Ha3bIBAIOTCA: 1) rUApPOMETAIIYprUsl  2) HMPOMETAILTYypPIrus
3) 2JeKTPOMETAILTYPrHs 4) ranpBaHOCTETUS
Yacts B.

B 3a0anuu Bl na ycmaHnosnenue coomgemcmeus 3anuwiume 8 maoauyy yugpol 6b10paHHbix 6aMu
0meemos, a 3amem NoAYYUBULYIOCS NOCIe008AMENbHOCMb YU nepeHecume 8 O1anK Omeemos
6e3 npo6enos u Opyeux CUMB008.

Bl.  VYcraHoBUTE COOTBETCTBHE MEK/LY BEIIECTBAMH, BCTYNAKOIINMHU B PEAKIMIO U IPOIYKTAMU
Hux B3aI/IMOHef/’ICTBI/IH
PEATMPYIOHINE BEIIECTBA IMPOAYKTBI PEAKII1N
A) CaO + CO, — 1) Ca(OH),
b) Ca(OH),+ SO, — 2) CaCOs+ H,0O A B B T
B) Ca+H,0O » 3) CaSO,+ H,0O

F) Ca (HC03)2 + Ca(OH)z—) 4) Ca(OH)2 + H2
5) CaSO; + H,O
6) CaCO,



Yacts C.

C1. Hanmummre ypaBHEHUS peakiiii, ¢ MOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH CIIEYIOLINE
TpeBpaIleHus: Fe —FeCl; - Fe(OH); —»Fe,0; — Fe — FeCl,. Tlepexon 4
paccmoTpuTe B cBete OBP; nmepexoasl 2 1 5 - ¢ MO3UIUU 3AEKTPOJIUTHUECKON TUCCOLUALINH.

C2. Ilpu B3aumoelicTBIH 12 T TEXHUYECKOTO MAarHus, CoJiepKamero 5% npumeceid, ¢ u30bITKOM
COJISTHOM KUCIOTHI, Bbienuaoch 10 1 Bogopoaa (H.y.). Berauciure o0beMHYIO 10110 BBIXOAA
NPOAYKTa PEaKIIUH.

Bapuanrt 2
Yacts A.

Hpu BbINONHEHUU 3A0AHULL IMOU YACMU 8 OJIAHKe 0MEemo8 noo HOMEPOM 6blNOJIHAEMO20 6aMU
3a0aHUS NOCMABbME 3HAK «X» 8 KJ1emo4Ky, Homep KOI’I’ZOpOlZ coomeemcecmeyem HoMepy
6bl6paHH020 eamu omeema.

Al DOnekTpoHHas GopMyra aToMa aTFOMUHUSA
1)1s%2s%2p* 2) 157252 2p°3s? 3) 15°25% 2p®3s%3p! 4)
15%2s% 2p°3s%3p°
A2 B kakoMm psiry XuMUYECKUE 3JIEMEHTHI PACIIONIOKEHBI B TIOPSIKE YBEITHMUCHUS UX
aTOMHOTO paauyca?
1) Na, Mg, Al 2) Al, Mg, Na 3) K, Na, Li 4) Mg,
Be, Ca
A3 Meramn, 061aiaromnuii caMoil BEBICOKOH MIIACTUYHOCTHIO, - 3TO: 1) 30510T0  2) Meab
3) cepebpo  4) aIFOMUHHUIMA
A4 He B3aumoeiicTByeT ¢ pacTBOPOM CEPHOM KUCIOTHI
1) nuHK 2) cepebpo 3) HUKEIb 4)
KeJe30
AS OxkcuJt ATFOMUHUS B3aUMOJICHCTBYET C KaXK/IBIM U3 JIBYX BEIIICCTB:
1) HCl u O, 2) KOH u H,0O 3) HCI u KOH 4) NaNO;z; u H,SO,
A6 B kadecTBe BOCCTAaHOBUTEIIS ITPH BBIIJIABKE YyT'yHA B JIOMEHHBIX TI€YaX UCTIOIB3YIOT
1) Bogopon 2) altOMUHUN 3) KOKC 4) Maruuit
Yacrs B.

B 3a0anuu Bl na ycmanosnenue coomgemcmeust 3anuwiume 8 maoauyy yugpol 6b10paHHbiX 6aMu
0meemos, a 3amem NoAYUUBULYIOCS NOCIe008AMENbHOCMb YU nepeHnecume 8 61anK Omeemos
0e3 npobenos u Opyaux CUMB0I08.

B1. YCTaHOBUTE COOTBETCTBUE MCXKAY BCIICCTBAMH, BCTYIIAIOIMUMHU B pCAKLIUIO U ITPOAYKTaAMH
HUX B3aMMOJICHCTBUS
PEATUPVIOIIME BEHIECTBA I[MPOAYKTBI PEAKIIMN
A) Fe + Clz—) 1) Fez(SO4)3 + Hzo
B) Fe + HCl > 2) FeSO4+ Hzo
B) Fezog + H2804 —> 3) FeC|3
I') Fe + CuSO,—> 4) FeCl, + H, A |b B I

5) FeSO, + Cu

6) Fez(SO4)3 + Cu

Yacts C.
C1. Hanmummre ypaBHEHUS peaKiHil, ¢ TOMOIIBIO KOTOPBIX MOXKHO OCYLIECTBUTH CIIEIYIOIINE
MpeBpalleHus: Ca—Ca(OH),—»CaC0O3; —»Ca(HCOs3), —CaCl,—»Ca(NOs,),.

ITepexon 1 paccmotpute B cBete OBP; niepexoapt 4 u 5 - ¢ MO3UIUMHU SIEKTPOJIUTHYECKOM
JUCCOLUALIUN.

C2. ITpu B3aumoeiicTBun 24,1 5T TEXHHUECKOTO HATPHSI, CoAepKaIiero 5% mnpumeceit, ¢ BOoM
ObLJI0 ToNTy4eHo 8,961 Bogopoa (H.y.). Beruncnure o0beMHYIO 10110 BBIXO/A MPOJIYKTa PEAKIIUU
(B %)






