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Ha YpOBEHb OCHOBHOTO 00111er0 00pa3oBaHus
nns 8-9 knacca




HOACHUTEJIBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHMs COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHUS OCHOBHOH 00pa3oBaTEeNIbHON MPOrpaMMBI OCHOBHOTO
obmiero obpaszoBanus, npeacraBieHHbx B @I'OC OOO, a Takke Ha OcCHOBE (enepanbHOU
pabodeil mporpaMMBbl BOCIIUTAHUS U ¢ YIETOM KOHIICIIIIMU IPETOJaBaHusl yueOHOro IpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit deaepanum.

[Iporpamma 1o xumuu Aa€T NpEACTaBICHUE O MLENAX, OOHIeH cTparerud OOydeHus,
BOCIIUTAHUS U Pa3BUTHs OOY4YaIOIIUXCS CPEACTBAMHM y4yeOHOro MpelMeTa, YCTaHABIIMBAET
00s13aTeIbHOE TIPEAMETHOE COJIEpKAHUE, MPeyCMaTPUBAET pacIpeesieHne ero mo Kjiaccam u
CTPYKTYpHUPOBaHHE 1O pa3fiesiaM U TeMaM MPOTrpaMMbl 110 XUMHH, ONpeeseT KOTMUECTBEHHbIC
M Ka4yeCTBEHHBIE XapPaKTEPUCTUKH COJACPKAHUSA, PEKOMEHIAYEMYIO IOCJIEeI0BATEIbHOCTh
U3YUYCHUS XUMUU C YYETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTUKH Y4eOHOTO
mporecca, BO3PaCTHBIX OCOOCHHOCTEH 00yUYarOIINUXCsl, OMPEACIIIECT BO3MOXHOCTH MPEAMETa IS
peanuzanuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOI'0 00111eT0 00pa3oBaHus, a Takke TpeOOBaHUM K pe3ybTaTaM 00y4eHUsS XUMUU
HA YypOBHE MeNeil W3y4YeHHs MpeIMeTa M OCHOBHBIX BHJIOB Y4eOHO-IIO3HaBaTEIbHOU
JESATEIbBHOCTH 00Yy4aroIIerocs 1o OCBOCHUIO Y4EOHOIO COJIEpIKaHuUs.

3HaHHE XUMHUH CIIY>)KUT OCHOBOH 11 (JOPMHUPOBAHUS MUPOBO33PEHHUS 00y4arOIIerocs, ero
MPEJICTABICHUA O MAaTEPUAIEHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (DOPMHUPYEMbIEe XUMHUCH
MPEJICTABICHHS O B3aUMOMPEBPAIICHUSIX SHEPTUU U 00 IBOJIOLMU BEIIECTB B MPHUPOJIE, O MyTSIX
pemieHuss TI00ANBHBIX TPOOJIEM YCTOWYUBOTO PAa3BUTHS UYEIOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOI U SKOJIOTHUECKO 06e30M1acHOCTH, TPOOIEeM 3IpaBOOXPAHEHHUSL.

H3ydenue xumuu:

CIOCOOCTBYET peanu3aliil BO3MOXHOCTEH M caMOpa3BUTUS U (POPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 001Iel 1 (pyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B ((OPMHUPOBAHKE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB  HMX  CAMOCTOSITEJIbHOM  y4yeOHOW  JCATENBHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEILCKUX YMEHHUH, HEOOXOJUMBIX KaK B I[IOBCEAHEBHOM JKHM3HHM, TaK © B
npoeCCHOHAIBHON A TEIHHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI IEIOCTHOTO
B3TJIsAJ1a HA €MHCTBO MPUPOJIBI M YEIIOBEKA, SIBJSETCS OTBETCTBEHHBIM TAllOM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYaIOIINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B DKOJOTMYECKOE OOpa3oBaHUE
oOyJarouuxcs.

JlanHble HampaBiieHHs B OOy4YeHHHM XUMHUHU 00ECIEUMBAIOTCS CHEHU(UKON COmep KaHUs
y4eOHOro TpeIMeTa, KOTOPBIM SBISICTCS TEIarorTMYecKd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOI HAYKW XMMUU Ha OMpPEIeIEHHOM dTarie €€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa30BaHHS OPHCHTHPOBAH HA OCBOCHHE
00y4arOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATUN XUMUU, OCHOB HEOPTraHUYECKOW XMUMHUH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaepaHHs MPOrpaMMbl IO XUMHH c(hOpMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxoAa kK e€ m3ydenuro. ConaepaHue CKJIQJbIBACTCA W3 CHUCTEMbI MOHATHH O XUMHUYECKOM
9JIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYECKOW peakuuu. OO 3TH CUCTEMBI
CTPYKTYPHO OPraHM30BaHbl MO TMPUHIMITY IOCJIEI0BATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE
TEOPETUUECKHUX MPE/ICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHMHH;

— Y4Y€HHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— TIpeJCTaBIICHUH 00 AJIEKTPOIUTUICCKON AUCCOIUAIIIH BEIIECTB B PACTBOPAX.



Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHYECKH IOJYYEHHBIX M
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBLHO OT OJHOTO YpPOBHSA K JPYromy,
BBIMOJHSAS (YHKIIUN OOBSICHEHUS U MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHS U3yYaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HOPMHPOBAHHUIO TMPEACTABICHUS O
XUMUYECKOM COCTABJIAIOIIECH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOM IIPUPOJBI,
LEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HaHHUIO U METOJIaM MO03HaHus B Hayke. M3yyeHue xumuu
OPOUCXOAUT C MPHUBJICYCHUEM 3HAHUW W3 paHEe M3YyYEHHBIX YYEOHBIX IPEIAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccsl» u «Pu3mka. 7 Kinacey.

[Ipu n3yueHnn XUMHUHA TPOUCXOTUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMUYECKON HAyKH KaK
00J1acTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKON NEATEIHHOCTH YeIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUpPOBOW KYyJbTyphl. 3a/ilada yueOHOro IpeiMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HaHHM — BaKHEHIINUX (DaKTOB, MOHATHI, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B
NPHUOOILIEHNHU K HAyYHBIM METO/IaM MMO3HAHUS IIPU W3YYCHHUH BEIIECTB U XUMUYECKUX PEaKLnid, B
GopMHpOBaHMM W pPa3BUTHM TIO3HABATEIbHBIX YMEHHA M WX MNPUMEHEHHMH B Y4eOHO-
MO3HABATENIbHON U y4eOHO-MCCIeA0BATEIbCKOM AeATeIbHOCTH, OCBOGHUU MPABHII O€30MacHOT0
oOpallleHus C BEIIeCTBaMU B IOBCEIHEBHOM JKHU3HMU.

[Tpy u3yuyeHUHM XUMUU HA YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
nproOpeny Takue e, KaK:

— (hopmupoBaHNE MHTEIJICKTYadbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPHUHATHIO PEIICHUN, CIOCOOHON amanTHUpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIIOBUSM KHU3HU;

— HaINpaBJICHHOCTh OOYyYEeHHs] Ha CHUCTEMaTH4ecKoe MpuoOIIeHrne OoOydalomuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABATEJIbHOW  JEATENbHOCTH,  HAy4YHbIM  METOJaM  IIO3HAaHWS,
(OpMHPYIOITIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XMMHM;

— ofecrnieueHue YCIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3HOOOpa3HON N1eATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs PA3IMYHBIX BUIOB JESTEIbHOCTH;

— popmupoBanue o61el PyHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
YHClie YMEHHH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOLIEr0 MHUpPA, HCIONb3ys 3HAHUS U
ONbIT, IIOJIyYEHHbIE IPU M3YYEHUU XHUMHUH, NPUMEHATh HUX IMpU pEIIeHUH mpodiieM B
MOBCEHEBHOM KU3HU U TPYJAOBOM IEATEIbHOCTH;

— (hopMupoBaHue y 00y4arOMUXCsl TYMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUSI IIEHHOCTH
XUMHYECKHX 3HAHWUH I BBIPAOOTKH SKOJOTUYECKH IIETIECOO0Pa3HOTO MOBEICHHS B OBITY H
TPYJOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMSI CBOErO 3J0POBbS M OKPYXKAKOIIEH HPUPOIHOU
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00y4EHHUIO, CIOCOOHOCTE K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBHIOODPY
npoduIis ¥ HaPaBJICHHOCTH AaJbHEHIero 00ydeHusl.

MECTO YYEBHOI'O ITIPEJMETA «XUMMUSA» B YYEBHOM IIJIAHE

B cucreme o6mero oOpa3oBanusi «XuUMUS» TpU3HAHA O0s3aTEIBHBIM  y4EOHBIM
IpeIMeTOM, KOTOPBIM BXOJUT B COCTaB MpeAMETHON obnactu «EcTecTBeHHO-Hay4YHbIE
IPEIMETHI».

Y4eOHbIM MIIaHOM O0Illee YHCIIO YacOB, OTBEAEHHBIX /JISi M3YYCHHUS] XUMHUHU Ha YPOBHE
OCHOBHOTO 00miero obpas3oBanwus, coctaBisier 136 yacoB: B 8 kiacce — 68 gacoB (2 waca B
Heqeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

Jlis Kakaoro Kiiacca MpeayCMOTPEHO pe3epBHOE ydeOHOE BpeMsi, KOTOPOE MOXKET OBITH
UCIIONIB30BAHO  YYaCTHHKaMH  0Opa3oBaTeNbHOTO Ipolecca B LelIsIX  (OopMUPOBaHUs
BapHATHBHOW COCTAaBIIAIONICH COJMEp)KaHUS KOHKPETHOW paboueil mporpammselr. [Ipu sTOM



oOs3aTenpHas (MHBapUaHTHAs) YacTh COJAEP)KAHUS MPEAMETa, YCTAHOBJICHHAs MPUMEPHOU
pabodeil mporpamMmoi, W BpeMs, OTBOJIMMOE Ha €€ HW3yYeHHE, IODKHBI OBITh COXPaHCHBI
MOJIHOCTBIO.

KosmmuecTBOo 00513aTE/IbHBIX KOHTPOJBLHBIX H NPAKTHYECKHX Pa0doOT:

Kiacc 8-A, 8-b 9-A

KonTtponsHbie paboTh

[TpakTyeckue paboThl 4 4

COJEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHbIe XMMHYECKHE TOHATHSA

[Tpenver xumuu. Posib XMMHM B JKH3HM 4eJlOBeKa. XUMHUS B CUCTEME HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BEIECTB. ArperaTHoe cocTosiHue BewiecTB. Ilonstue o
METO/ax Mo3HaHus B XUMuU. YucTele BemecTBa U cMecu. CriocoObl pa3zieneHus cMece.

ATOMBI W MOJEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHYECKHUX 3JIEMEHTOB.
ITpocTeie U ClI0KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumnueckass (opmyna. BalleHTHOCTP aTOMOB XUMHYECKHX OJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Mmacca. MaccoBast 1011 XUMHUYECKOI'0 JIEMEHTA B COEIMHEHUH.

KomunuectBo BemectBa. Monb. MoisipHas mMacca. B3auMMOCBSA3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €AMHUIL BemecTBa. PacuéTel o opMynaM XUMUYECKHX COSTUHEHHH.

dusnyeckue U XMMHUYECKHE SIBICHMS. XHUMUYECKas peaklus U €€ NPU3HAKU. 3aKOH
COXpaHEHMs Macchl BeleCTB. XUMUUecKkue ypaBHeHUs. Kiaccupukanus XuMUUECKUX peakiui
(coenMHEHUS, PA3JIOKCHHSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XHMHUYECKOW IMOCY/IOH, MpaBUjIaMHu pabOThl B JabopaTopuu U MpUEMaMu
oOparieHus ¢ 1a0opaTOpHbIM O0OpPYJOBAHHMEM, HM3YUYEHUE U OIHUCAHHE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NUECKUX (TUIaBJICHNE BOCKA, TassHUE JIBAA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJEHCALUs BOJbI) U XUMUYECKUX (TOpPEHUE CBEYH,
IPOKAIIMBaHUE MEIHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIOTON) SIBJICHUH, HAOIIOICHHIE
U ONHUCAaHHWE TPU3HAKOB IPOTEKAHUS XMMHUYECKHX peakuuil (pas3jokeHue caxapa,
B3aMMO/ICHCTBHE CEPHON KUCIOTHI C XJIOpUAOM Oapus, pasznoxenue ruapokcuna menu (II) mpu
HarpeBaHuu, B3auUMojeWcTBUE jxene3a ¢ pactBopoM coinu meau (II), m3yuenuwe crnoco6oB
pasfeneHuss cCMecel: C TOMOIIbI0 MarHuTa, (GUIBTpOBAaHWE, BBHIMAPHBAHME, IUCTHIUIALINUA,
xpomarorpadus, TNpPOBEIEHHE OUYUCTKU IOBApEHHOW COJM, HAOIIOAEHUE M  ONMCaHUe
pe3yJIbTaTOB IPOBENEHHUS OIbITa, WLIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHHUS MaccChl, CO3JaHHE
MoJielell MOJIEKyT (IapOCTEP)KHEBBIX ).

BaxHelilmue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kuciaopon — ajeMEHT M IPOCTOE BEILLECTBO.
Haxoxnenne xuciopona B mpupoje, Gu3nveckue 1 XUMUIECKHE CBOMCTBA (PEeaKIuu TOPEHHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl NOMY4YEHHs KHUCIOpOJa B J1abopaTopuu H
npombIuieHHOCTH. KpyroBopot kucinopoga B npupoae. O30H — amioTponHast MOAM(HUKAIHs
KHCJIOpOJa.

TermnoBoil 3 ¢GeKT XUMHUECKOW pEeaKUuu, TEPMOXHMHUYECKHE YpaBHEHHS, JK30- U
SHIOTEPMHUUYECKHE peakuuu. TOINIMBO: yroiab M MeTaH. 3arpsA3HEHHE BO3[yXa, YCHICHHE
NapHUKOBOTO 3 deKTa, pa3pyieHre 030HOBOTO CIIOS.

Bonopon — »nemeHT uM mpocroe BemecTtBo. Haxoxknenue Bomopoaa B INPUPOLE,
¢u3nUecKre 1 XMMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI ToTydeHHus. KucioTsl u comm.



MounsipHbiii 00BEM ra3oB. Pacu€Thl Mo XUMUYECKUM YpaBHEHUSIM.

®dusnueckue cBorcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelennsie u
HEHACBIIICHHbIE PAcTBOpbl. PacTBOpUMOCTh BelleCTB B BOJEe. MaccoBasi 10js BEIIECTBA B
pactBope. XuMHUYEeCKHUe CBOMCTBAa BOJbl. OcHOBaHMS. Poiib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoAbsl B mpupoze. 3arpsA3HEHUE NPUPOJIHBIX BoA. OXpaHa M OYUCTKA
MPUPOTHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuHeHuidd. Oxcunpl. Kiaccudukanus OKCHIOB:
conieo0Opa3yroiue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHBIC) U HecosieoOpaszyromue. HoMmenkmatypa
okcu10B. du3nyeckue U XMMUYECKHUE CBOKMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanms. Krnaccudukarnuss OCHOBaHMIA: WIEIOYM HW HEPACTBOPUMBIC OCHOBAHHSL.
Homenknarypa ocHoBanuil. ®Pusnueckue M XHMHUYECKHE CBOMCTBAa ocHOBaHMU. I[lomyueHue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xucinot. @usndeckie U XUMHUECKHE
cBoiicTBa kucaot. P aktuBHoctu metaiuioB H. H. bekerosa. [loiryuenue kucior.

Comu. HomeHnxiatypa coneil. @usznueckue U XUuMU4ecKkue cBoictBa cosei. [lomydenne
COJIEH.

['eneTnueckas CBA3b MEXAY KIIACCAMH HEOPTAaHUYECKUX COCUHEHUN.

Xumuueckuii IKCnepumMeHm:

KauyeCTBEHHOE OIpeeNIeHUue COJEp)KaHUsI KUCIOpoia B BO3AyXe, MOIyYeHHE, COOUpaHue,
pacro3HaBaHUE W HM3YyUYCHHME CBOMCTB KHCJIOpOJAA, HAOIIOIEHHUE B3aMMOJICHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHS W MpEKpallleHus ropeHus (moxkapa), 03HaAKOMIICHUE C
oOpaslaMu OKCHUJIOB U OIHUCAHME HMX CBOWMCTB, MOJy4YeHHE, COOMpaHUe, pacro3HaBaHUE U
U3y4eHHE CBOWMCTB BOAOpoaa (rOpeHue), B3auMojelcTBUE Bojopoaa c¢ okcugom meau (II)
(BO3MOYKHO HCITOJIb30BAHKE BHJICOMATCPUAIOB), HAOIIOICHIE 00PA3IOB BEIIECTB KOJIMIESCTBOM
1 Monb, HccienoBaHUE OCOOCHHOCTEH pPacTBOPEHUS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTaulaMH (HaTpueM M KajiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIIECAOBAaHUE OOPA3I[OB HEOPTAHMUYECKUX BEHIECTB PA3IHUYHBIX KJIACCOB,
HAOIIO/ICHUE M3MEHEHUS OKPACKH WHIMKATOPOB B PACTBOPAaX KHUCIOT W IEIOYeH, U3yuyeHue
B3aumoeiictBuss okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCIOT C MeETalIaMH,
peakuuii HeWTpalau3aluuy, IOJIyYeHHE HEpPACTBOPUMBIX OCHOBAHMWM, BBITECHEHHUE OJHOIO
MeTaJljla JIPYTUM U3 PaCTBOPA COJIM, PEUICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHeiimme
KJIACChl HEOPTaHUYECKUX COCTUHEHUN».

Iepuoanyeckuii 3axkon u Ilepuoanyeckass cucrema xummu4yeckux jiemenros /[, HU.
MenpeneeBa. CtpoeHue aToMOB. XMMHYeCKasl CBA3b. OKUCINTEIbHO-BOCCTAHOBHUTEIbHbIEC
peakumu.

[lepBble TOMBITKA KIACCU(PUKALMU XUMHUECKUX dieMeHToB. [loHsiTHe o rpynmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHbIE U IIEIOYHO3EMEIbHBIC METAJLIbI, TaJIOTE€HbI, HHEPTHHIC Ta3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUIIBI U THIPOKCHIBI.

[lepnonnueckuii 3axkoH. Ilepmogmueckas cucrema XuMmuueckux oaiemeHtoB [l M.
MengeneeBa. KopoTkonepuonnas u anunHHonepuonHas ¢opMmbl I[lepuonnyeckoil cucTembl
xumuueckux snemeHToB Jl. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3nUECKUd CMBICH
MOPSIIKOBOTO HOMEpPAa, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX saep. M3orombl. Onextponbl. CrpoeHue
AMIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX A1eMeHTOB [lepuonnyeckoil cucTemMbl
. W. MeHnneneeBa. XapakTepUCTUKa XHMHUYECKOIO 3JIEMEHTA 110 €ro IOJOXEHUIO B
Ilepuonuueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U EPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u Ilepuoaudyeckoit CUCTEMBbI XUMHUECKUX 3JIEMEHTOB
JUIsl pa3BUTHUA HayKu U nipakTuku. J[.M1. MenaeneeB — yu€Hblid U IpaKJaHUH.



Xumuueckas CBSI3b. KoBasienTHas (monsipHast U HEMoJIspHas) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB. MlIOHHAas CBS3b.

Crenenp  okucneHus.  OKHMCIMTEIBHO-BOCCTAaHOBUTENbHbIE — peakuuu.  IIponeccsl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OoOpa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUIAPOKCHIIA
IIMHKAa C PacTBOpPaMM KUCJIOT U ILEN0YEeHd, MPOBEJCHHUE OIBITOB, WUTIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PeaKluii (rOpeHUe, peakliuu pa3yioKeHNs, COESTUHEHUS).

Mesicnpeomemnuie cea3u

Peanuzanus MeXnpeaMETHBIX CBA3EH MpU U3YYEHUU XUMHH B 8 KJIAaCCE OCYILIECTBIISIETCS
yepe3 HCHOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHATUH, TaK M IOHATHIH,
ABJISIOLUXCS] CHCTEMHBIMU JUISI OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MOHATHS: HayYHbIH (aKT, TUIIOTe3a, TEOPHs, 3aKOH, aHaJIN3,
CHHTE3, Kiaccu(uKauusi, TEePUOJUYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpEHUE, MOJICIIb, SIBIICHUE.

®uzuka: Marepus, aTOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, WOH, HYKJIWJ, HW30TOIBI,
pPaMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsj, BELIECTBO, Teno, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3NYECKUE BEJIUYMHBI, €IUHUIIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3161, CoHIIE.

buonorus: porocunres, qpixanue, buochepa.

['eorpadusa: armocdepa, ruzpocdepa, MHUHEpalbl, TOpPHbIE MOPOJbI, IOJE3HbIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasl peaKusi

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaemenroB /[l W.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBbIX TPEX MEPUOJOB, KajMsl, KaJlbLUsl M HUX COEAMHEHUH B COOTBETCTBHM C
H0JIO’KEHUEM 3J1eMeHTOB B [lepronyeckoil cucTeMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BMJbl XHMHUYECKOH CBsA3M. THIIBI KPUCTAIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAINIMYECKON PEIIETKN U BUAA XUMUYECKON CBSA3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYeCKHMX BeIIeCTB. XMMHUYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIMXCS K pa3jMYHBbIM KJjlacCaM HEOPraHWYECKUX COEIMHEHUM, IeHEeTHYecKas
CBSI3b HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XUMUYeCKUX peakUuil MO Pa3IMYHbIM MPHU3HAKaM (IO YUCIYy M COCTaBY
YYacCTBYIOLIMX B pEaKUUH BELIECTB, IO TEIIoBOMY 3(PQEKTy, MO H3MEHEHHUIO CTeleHeH
OKHUCJICHUS XUMUYECKUX JJIEMEHTOB, MO0 OOPAaTHMOCTH, IO YYacTHIO Karaiam3aTopa). DK30- U
9H/I0TEPMHUUYECKUE PEAKIIMU, TEPMOXUMUYECKHE YPABHEHHUS.

[lonarue o ckopoctu xumuveckoil peaknuu. [lonsarue 06 0OpaTHMBIX U HEOOpPATHMBIX
XUMHUYECKHX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsrue o
karanu3e. lloHdarne o XxumuueckoM paBHOBecHU. DaKTOpbI, BIMSIOINIME Ha CKOPOCTh
XMUMHUYECKON peakuy U MOJI0KEHNE XUMUUECKOT0 PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, SJEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENIbHOM peakiuu. COCTaBleHHE YpPaBHEHUH OKHUCIMTEIbHO-BOCCTaHOBHUTEIbHBIX
peakuuii ¢ UCTIOIb30BAaHUEM METO/1a AIEKTPOHHOIO OaJiaHca.

Teopust 3MEKTPOJIMTUUECKON AMCCOLMALUM. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHu3M JHCCOIMAllMM BEUIECTB C pa3IUYHBIMU BHJAMU XHUMHUYECKOH CBS3H.
Crenenp auccounanuu. CuiabHbIE U ClIa0ble 3JEKTPOIUTHI.

Peakuyu moHnHoro oomeHa. YcinoBHUsl MPOTEKAHUS PEAKIMI MOHHOrO OOMEHa, MOJHbIE U
COKpaIllEHHbIE MOHHBbIE ypaBHEeHUs peakuuid. CBoMCTBa KHCIOT, OCHOBAaHMM U cojiel B cBeTe
NpEACTaBICHUN 00 SJICKTPOIUTHUYECKOW Iucconuanvu. KadecTBEHHBbIE pPEaKIWW Ha HWOHBI.
ITonsATHE O TUIpPONIH3E CONEN.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISAMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEHIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMYECKOM pEaKkIUu OT BO3IACHCTBUS pPa3IMUHBIX
(bakTOpoB, UCCIIEJOBAHHE SJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOLECcca IUCCOLUAIIUU
KHCJIOT, 11eJI0uel U cosel (BO3MOXKHO MCIOIb30BaHUE BUAEO MAaTEPUAIIOB), IPOBEACHHUE ONBITOB,
WUTIOCTPUPYIONIMX TPU3HAKU MPOTEKAHUS peaklnii MOHHOro oOMeHa (oOpazoBaHuE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHMUE BOJIbI), ONBITOB, WIUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX peaklUil (TOpeHHe, PeaKkiuu Pa3IoKEeHHs, COSAMHEHUS), PAcllO3HABaHUE
HEOPraHMYECKHUX BELIECTB C IIOMOIIbI0 KAaueCTBEHHBIX pEaKkUMi Ha HWOHBI, pEIICHUE
9KCIIEPUMEHTAIBHBIX 3a7a4.

HemeTauibl H HX coeJUHEHHSA

OOmass xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIC
crerieHu okucieHusi. CtpoeHue W (U3NYECKHE CBOWCTBA IPOCTBIX BEIIECTB — TaJIOTESHOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aUMOJCHCTBHE C MeETaUIaMH, HeMeTalllaMH,
miesnoyamu).  XusopoBogopor. CounsiHas —KUCIOTa, XUMHYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHenue. JlelicTBre XJiopa U XJIOPOBOAOPOa Ha OPTaHM3M uYeoBeka. BaxkHeiiue Xmopusl
U X HaXO0KJIEHUE B IPUPOJIE.

OO6mass xapakrtepuctuka sieMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3HUecKHe CBOWCTBA MPOCTHIX BEUIECTB —
KHUCJIOPOJIa U Cepbl. AJUIOTPONHbIE MOAUGUKALIUKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepsl. CepoBojopoji, cTpoeHue, (U3MYeCKue M XHUMHUUYECKHe CBOMCTBA. OKCHUIBI CEpPhl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE U XMMHYECKHE CBONCTBA
(oOme Kak MPEACTaBHTENS Kiacca KHUCIOT M crenupudeckne). XUMHUYECKHE PEaKIHH,
JeKale B OCHOBE MPOMBIIUIEHHOTO croco0a MOMydeHUs cepHoil KucioThl. [IpumeneHue
cepHoll Kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakiys Ha cyiabdar-uon. Haxoxnenue
ceppl U e€ coelMHEHUH B TMpupoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpYyKawleld cpembl
COCAMHEHUSIMH Cepbl (KHCIOTHBIC TOXKAM, 3arpsa3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALICHHUS.

OOmass xapakrepucTuka 31eMEeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTEINEHH OKHUCIEHHUsA. A30T, paclpocTpaHeHHe B TNpupone, (Qusuveckue u
XuMHueckue cpoiictBa. Kpyrosopot azora B npupojie. AMMHUaK, ero pU3n4eckue u XMMHUECKUe
CBOICTBa, Moy4ueHue u npumeHeHne. Conu aMMOHHUS, UX (HU3HUECKUE U XUMHUYECKHE CBOWCTBA,
npuMeHeHnne. KauecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THAas KUCIOTa, €€ IOJy4EeHHUE,
dusznueckue W XUMHYECKHE CBOMcTBa (0OlIMEe Kak TMPEACTaBUTENs Kiacca KHUCIOT U
cnenuduueckue). lMcnonp3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAIBHBIX
ynobpenui. XUMHUECKOE 3arps3HEHUE OKPYKAIOMIeH Cpeibl COSAMHEHHUSIMH a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, amroTporHbie MOIU(PUKAIIH
docdopa, dusznueckue u xumudeckue cpoictBa. Okeun docdopa (V) u dochopnas kucinora,
¢u3nveckue W XMMHYECKHE CBOWCTBA, mosydeHue. lcmonp3oBanue QochaToB B KadyecTBe
MUHEPATBHBIX YA0OPEHHUIA.

OOmast xapakrepuctuka 31eMeHTOB [VA-rpynmsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTETIEHU OKUCIICHUS. YTIJIEepO]l, aJUIOTPOIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnyeckue 1 XuMUIecKkne cBoicTBa. Axcopomms. Kpyropopot yriepoaa B mpupoe.
Oxkcupspl yriaepoaa, ux pU3NYEeCKUe U XUMUYECKHE CBOMCTBA, JCWCTBHUE HA JKUBBIE OPTaHU3MBIL,
MOJTy4eHUE U MPUMEHEHHE. DKOJOTHICCKUE TIPOOJIeMBbI, CBsI3aHHBIC ¢ OKcuaoM yriepona (IV),
TUIOTE3a INI00ANBbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIA 3QdeKkT. YTonbHas KUcCIoTa U eé
CoNM, WX (PU3MUECKHUE M XMUMHUYECKHE CBOMCTBA, MOJy4YeHHE W TpuMeHeHue. KauecTBeHHas
peakiuss Ha  KapOoHarT-uoHbl. Vcmonbp3oBaHue  KkapOOHATOB B OBITY, MEIUIMHE,
IPOMBIIIJIEHHOCTH U CEIbCKOM XO035HCTBE.



[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BEHIECTBaX KaK O COCAUMHEHHSIX Yriiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJIULEpPUH, YyKCycHas kuciota). [Ipuponnsie
UCTOYHUKU YTIEBOAOPOAOB (Yrojb, MPHUPOMAHBIN Ta3, HedTh), MPOAYKTHI UX mepepaboTKu
(OeH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHSITHE 0 OMOIOTHYECKN Ba)KHBIX BEIECTBAX:
KUpax, Oenkax, yrieBoJax — M HUX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOe EIHMHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COECIUHEHUI.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, MOJIyYeHHE U MPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmme mpencraBieHuss o0 okcuae kpemaus (IV) u
KpeMHUEBOM kucnoTe. CUIIMKAThI, UX UCIOIb30BaHKE B OBITY, B IPOMBIIINIEHHOCTH. BaxkHeiimue
CTPOWTENBHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30MacHOT0 UCIOIb30BaHUS CTPOUTEIHHBIX MAaTEPHAIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumMeHm:

U3ydeHHe o0paslloB HEOPTraHMYECKHX BEIIECTB, CBOMCTB COJISIHOM KHCIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKUWi Ha XJIOPUA-MOHBI U HAOIIOJACHUE MPHU3HAKOB MX NPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3NYecKre U XUMUYECKHE CBOMCTBA TajJOr€HOB W UX COEIUHEHUN (BO3MOXKHO
UCTIOJI30BaHUE BHJCOMATEPHATIOB), O3HAKOMIIEHHE C O0pasliaMd XJIOPUIOB (TAJIOTEHHUIOB),
O3HAaKOMJIEHHE C oOpa3liaMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIIOJIb30BaHUE
BUZEOMATEepHaoB), HaOJroJeHHWe Tpomecca OOYyrJIMBaHUS — caxapa TIOJA  JIeHCTBHEM
KOHIICHTPUPOBAHHON CEpHOI KUCIOTHI, U3yYeHHE XUMHUYECKUX CBOWMCTB pa30aBICHHOW CEpHOMN
KHCJIOTHI, TIPOBEJICHHE KaueCTBEHHOW peakiuy Ha Cynb(paT-WOH M HAOJIOJCHHE MpHU3HAKa e
MPOTEKaHusl, O3HAKOMIIEHHE ¢ (DU3MUECKMMU CBOMCTBaAMHU a3oTa, gocdopa M MX coenUHEHUN
(BO3MOKHO HCITOJIb30BaHHUE BUACOMATEPHAIIOB), 00pa3liaMu a30THHIX M (POCHOPHBIX YI0OpEHHIA,
MoJlyuyeHue, coOupaHue, pacro3HaBaHHWE M HW3YYEHHE CBOICTB aMMHakKa, IPOBEACHUE
Ka4eCTBEHHBIX PeaKuii Ha MOH aMMOHUS U PocdaT-uoH U U3ydeHHE MPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICHCTBIE KOHIICHTPUPOBAHHON a30THON KHUCIOTHI C M0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPHUAIOB), H3Y4YEHHME MOJENeH KpPUCTAIUIMUECKUX pEIETOK anMasa, rpadura,
dynnepena, 03HAKOMIIEHHE C TIPOIIECCOM aCOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIrII€M W YCTPOMCTBOM TPOTHBOTAa3a, MOJNyYeHHE, cOOMpaHue, paclio3HaBaHHE W H3ydeHHE
CBOICTB yIJIEKUCIIOrO Ta3a, MPOBEJCHNE KaueCTBEHHBIX peaklUii Ha KapOOHAT U CHUIIMKAT-UOHBI
U W3yYEHUE [PU3HAKOB MX MPOTEKAaHUs, O3HAKOMIIEHHE C MPOAYKIHEH CHUIMKAaTHOU
MPOMBIIUIEHHOCTH, PEUIEHUE SKCIEPUMEHTANIbHBIX 33/1ay 10 TeMe «BakHeillne HemeTamibl 1
UX COEIMHEHUS».

MeTta/liIbl M X COCAUHEHUS

OO0mass xapakTepUCTHKAa XMMHMUYECKHUX DJIEMEHTOB — METaJJIOB Ha OCHOBAaHUU MX
nosioxenus B [lepuonnueckoit cucreme xumuueckux snemeHToB /1. 1. MenneneeBa u crpoeHust
atoMoB. CTpoeHue MeTamioB. MeTtalnuueckas CBsSI3b M MeETalIM4ecKas KpHUCTaIndecKas
peméTka. DJIEKTPOXUMHUYECKUN ps HanpspkeHUH MeTauioB. PU3MYECKMe U XUMUYECKUE
cBoiicTBa MeTayuioB. OOmIe CrocoObl MoydeHust MeTaioB. [IOHSATHE O KOPPO3UH METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY W TPOMBIIIICHHOCTH.

[{eounble MeTaNIbL: TIOJIOKEHUE B [lepronueckoi cucteMe XuMHUYECKUX 3JeMEHTOB /I,
W. MenneneeBa, cTpoeHHE UX aTOMOB, HaxOXIeHHE B npupoje. Puznueckue U XMMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJJIOB U UX COEIMHEHUH.

[[{enouHOo3emMeNnbHbBIE METAIBI MarHui M Kajabuui: nojoxkenue B Ilepuogmueckoit
cucreme xumuueckux annemeHToB [[. WM. MenpeneeBa, CTpoeHHME HX aTOMOB, HAXOXIEHHUE B
npupoae. Puznueckue U XMMUYECKUE CBOMCTBA MAarHus M Kaiblus. BaxHeilmme coeanHeHUs
KaIbIUs (OKCUI, TUAPOKCHU, cOJN). JKECTKOCTD BOJIBI U CITOCOOBI €€ YCTpaHCHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. U.
MenzeneeBa, CTpoOeHHE aromMa, HaXOKJIeHUE B Ipupojie. Ousnueckre 1 XMMUYECKHE CBOWCTBA
anmoMuHus. AM(OTEpHbIE CBOWCTBA OKCUAA U THJIPOKCH]IA AlIFOMHHHSL.



Keneso: mnonoxenne B Ilepmonnueckoil cucreme xumuueckux dsqemeHtos J[. .
MenzeneeBa, CTpOEHHE aTomMa, HaXOKJIeHUe B Ipupojie. Ousnueckre 1 XUMHUYECKHE CBOWCTBA
xkene3a. Okcunwl, runpokcunbl U conu skenesa (II) m xenmesa (III), mx cocra, cBoiicTBa u
IIOJIy4CHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C OOpa3llaMH METAUIOB W CIUIaBOB, MX (U3NYECKUMHU CBOHCTBAMH,
U3y4YeHHE pe3yJbTaTOB KOPPO3UHM METAJUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
0COOEHHOCTEHN B3aMMOJECHCTBUS OKCUJA KAJIbIUS U HATpUs C BOJOM (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB), HCCIEIOBaHME CBOMCTB >KECTKOM BOJBI, Ipoliecca TOPEHHs dKele3a B
KHUCIOpoJie  (BO3MOXKHO — MCIIOJIb30BaHME  BUIEOMATEpUAIOB), IMPU3HAKOB  IPOTEKaHUs
Ka4eCTBEHHBIX PEaKIUil Ha MOHBI: MAarHUs, KaJblHs, alIOMMHUsA, IIMHKa, *kene3a (II) u xenesa
(III), meau (II), HaOmroieHNE W ONMMCAHUE IPOLIECCOB OKPALIMBAHUS IJIaAMEHM MOHAMH HaTpus,
KaJIMs U KaJbLuUs (BO3MOXKHO HUCIIOJIb30BaHUE BUIEOMATEPUANIOB), HCCIeI0BaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THUJIPOKCH/IA LIMHKA, PELIEHUE SKCIEPUMEHTAIbHbBIX 33Ja4 10
TeMe «BaykHelne MeTaibl U UX COCIUHEHUS».

XuMus U OKpyKaloLas cpeaa

BemecTBa n MaTepuainsl B IOBCEHEBHOM KM3HU 4Ye€JOBEKa. be3onacHoe MCIonb30BaHUE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. IlepBas momMomip Npu XHMHUYECKUX OXOrax u
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpY)Karollel cpefibl (MpeaebHas JOMyCTUMasi KOHLIEHTPALUs
BelecTs, fanee — [1JIK). Ponb xuMuu B perieHnn 3K0JI0rn4eckux npoosiem.

Xumuueckuii IKcnepumenm:

u3y4yeHue o0pa3loB MaTepHuasoB (CTEKIIO, CIIaBbl METAIUIOB, TOJUMEPHBIE MATEPUAIbI).

Mesxicnpeomemmuuie ceasu

Peanuzanus MEXNpeaMETHBIX CBA3CH NPU U3YYEHHH XMMHH B 9 Kilacce OCYILIECTBIISIETCA
4yepe3 HCIOJb30BAHME KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHATHIH,
ABJIAIOIUXCS] CHCTEMHBIMHU JUISl OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHSs, aHAIIN3,
CHUHTE3, Kiaccu(uKauus, NEepUOJUYHOCTb, HAONIOJIEHHE, HKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHUE, MO/JIEIIb, SIBJICHUE, TAPHUKOBBINA 2P PEKT, TEXHOJIOTHSI, MATEPHAIIBL.

®uzuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIWJ, HW30TOIBL,
PaAMOAaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUI 3apsl, MPOBOAHHUKH, IOJYIPOBOJHUKH,
JUBJIEKTPUKY, (OTORJIEMEHT, BEIECTBO, TeNO, 00bEM, arperaTHoe COCTOSIHHME BElIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMYECKass pEmETKa, CIUIaBbl, (PU3MUYECKUE BEIMYUHBI,
€AMHUILIBI U3MEPEHHU, KOCMUYECKOE IIPOCTPAHCTBO, IIJIAHETHI, 3BE3/1bl, ConHIE.

Buonorus: dotocunres, npixanue, O6uocdepa, dKOCHCTEMa, MUHEpAIbHBIC YIOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BELECTBA.

l'eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
MCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VJIBTATbI OCBOEHUA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHUS HPOrpaMMbl OCHOBHOIO 0OmIero o0pa3oBaHus
JOCTUTAIOTCS B XOZIe O0OYYEHHUsI XMMHUHU B €IUHCTBE YU€OHON U BOCIIUTATEIHHON JCSATEIHHOCTH B
COOTBETCTBUM C  TPAJAULHUOHHBIMU  POCCHUHCKMMHM  COLUOKYJIBTYPHBIMM M  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHATHIMU B OOIIECTBE IMpaBWJIaMU U HOPMAaMM IOBEACHUS U
CIOCOOCTBYIOT MpoLieccaM CaMOIIO3HAHMSA, CAMOPA3BUTHS M COLIMAIM3ALINN O0YJarOIUXCS.

JIMYHOCTHBIE PpE3yNAbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM NO3UTHBHBIX LICHHOCTHBIX OPUEHTALUN U PACLIMPEHUE OIbITA JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) mnaTpMoTN4ecKOro BOCIUTAHUSA:



[IEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY M HAyYHOMY
HACJICTUIO, TIOHMMAaHUs 3HAYCHUS XHUMHYECKOH HAyKM B JKH3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(pOpMAIUEl 0 MepeoBbIX TOCTHKEHHUSIX U OTKPBITHUIX
MHPOBOM M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUSX 00 YCTpPOMCTBE
Mupa 1 o0IIeCTBa;

2) rpaKIaHCKOI0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIUAIBbHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MI0JIE3HOM,
yueOHO-UCCIeIOBATEIbCKON, TBOPUYECKON M JApPYruX BUJAX JAEATEeIbHOCTH, TOTOBHOCTH K
pa3Hoo0Opa3HOl COBMECTHOM JEATEIbHOCTH NIPY BHIIMTOJIHEHHH YU4eOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XHUMHUYECKUX DSKCIEPUMEHTOB, CO3JaHHM Y4EOHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOILM B IpoLiecce 3TOM Y4eOHOM AESITEIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TMOBEJIECHHWE M TOCTYNKH CBOMX TOBAPUIIEH C MO3UIUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMUS MTOCIIEICTBHUI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TO3HAHMA:

MHUPOBO33pEHUYECKUE  NPEJICTaBICHHS O  BEUIECTBE U  XMMMYECKOM  peakuuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIIOIIME OCHOBY MJIs
MOHUMAaHUs CYIIHOCTH HAy4YHOW KApTUHBI MHUpa, MpeACTaBiIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIbI, B3aMMOCBA3SX YEJIOBEKa C MPUPOTHONM CPeIoi, O poiiu
XUMUU B MIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABaTENIbHbIE MOTHUBBI, HAIlPABJICHHbIE HA IIOJIyY€HHE HOBBIX 3HAHUN MO XUMHH,
HEOOXonuMBbIe Ui OOBSCHEHMs HaOJIOJaeMbIX IPOIECCOB U SIBJICHUHN, IO3HABATEIILHOM,
UHGOPMAIIMOHHON U YUTATENBCKON KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOThI
C Y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPATypOM, JOCTYNHBIMU TEXHUYECKUMH CPEICTBAMU
nH(GOPMAIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYyYEHHIO W TIO3HAHWIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, POEKTHOM M HCCIIEAOBATEIbCKOM NEATEIBHOCTH, K OCO3HAHHOMY BBIOODPY
HATPABJICHHOCTH U YPOBHSI OOYUCHUS B NaTbHEHIIIEM;

4) popMupoBaHNS KYJbTYPbI 310POBbA:

OCO3HAHHWE IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pPOBbIO,
YCTaHOBKHM Ha 3/I0pOBbI 00pa3 >KM3HMU, OCO3HAHUE MOCIEACTBHI U HENPHUITHE BPEIHBIX
NpUBBIUEK (YIOTPEOJICHUST aJKOTOJsl, HApPKOTHKOB, KypPeHHS), HEOOXOAMMOCTH COOIIOICHUS
MpaBHJI OE30MACHOCTH MIPH OOPAIICHUH ¢ XUMHUYECKUMHU BEUIECTBAMH B OBITY U pealbHOMN KU3HU;

5) Tpya0BOro BoCIUTAHMS:

MHTEpEeC K MPAKTHUECKOMY M3yUeHHUI0 Mpodeccil U TpyAa pa3IuyHOro poja, yBaXeHHE K
TpyAy M pe3yibTaTaMm TpYJIOBOM JEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE IIPUMEHEHUs
OPEIMETHBIX 3HAHUW 1O XUMHH, OCO3HAaHHBIM BBIOOP WHIUBUAYATbHOW TPACKTOPUU
IPOJIOIDKEHHUs O00pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB W CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHol mpodeccHoHalbHON AeATeIbHOCTH U
pa3BUTHSI HEOOXOAMMBIX YMEHUH, TOTOBHOCTH a/IalITUPOBATHCA B MPO(ECCUOHATBLHOM Cpeie;

6) 3K0JI0rMYeCKOr0 BOCTIUTAHMS:

HKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 30POBOr0 M 0€30macHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICHXHYECKOMY 370POBBIO,
OCO3HaHUE LIEHHOCTH COOJIIO/ICHHUS MPaBUil O€30MacHOT0 MOBEACHUS IPU paboTe ¢ BEIeCTBaMH,
a TaK)Ke B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HHU JIOJEH;

CIIOCOOHOCTH TPHUMEHSTHh 3HAHUS, MOJydyaeMble NpPU H3YyYECHUU XUMHH, JJIS PelleHus
3a71a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEOH, ISl MOBBILICHUS! YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MOCPEJICTBOM METOJIOB XHUMUH, IKOJOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
MO3HAaBaTENIbHON, KOMMYHUKATUBHOM U COLIMANILHOM MTPaKTUKE.



METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX PE3yJIbTATOB BBIICISIOT 3HAYMMBIE Uil (OPMHUPOBAHUS
MUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOoTe3a, (aKT, CHCTeMa,
IPOIIECC, IKCIIEPUMEHT U JIPYTO€.), KOTOPbIE HCIOIB3YIOTCA B €CTECTBEHHO-HAYYHBIX y4EOHBIX
mpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUU M3 ATHX MpeIMeToB (POPMUPOBATH MPEACTABICHUE O
[IEJIOCTHOW HAyYHOH KapTHHE MHpa, U YHUBEPCAIbHBIC ydeOHbIE AEUCTBUS (IIO3HABATEIBHBIC,
KOMMYHHUKATHBHbBIC, PETYJIATHUBHBIE), KOTOpble 0OecnedrnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIeOHO! AEATEIbHOCTH.

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3zoBble Joruyeckue neicTBus:

YMEHHS HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHMIA:
pPacKpbIBaTh CMBICA XUMHYECKMX T[OHATUH (BBIAEIATH HX XapaKTepHble IMPU3HAKH,
YCTaHABIMBATh B3aMMOCBSA3b C JAPYTUMU MOHATUSMHU), UCIOIH30BaTh MOHATHUS i1 OOBACHEHUS
OTIENbHBIX ()AaKTOB W SIBIICHUH, BBIOMpATh OCHOBAaHHMS W KPUTEPUH I KIACCHU(PUKAINH
XUMHYECKHX BEIIECTB M XMMHUYECKUX PEaKIUi, yCTaHABIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSI3U
MEX]ly 00BEKTaMHU U3yUEHHUs, CTPOUTH JIOTUUECKUE pacCyXI€HUs (MHAYKTUBHbIE, 1€yKTUBHBIE,
M0 aHAJIOTHH), IeTIaTh BBIBOJBI U 3aKIIOUYCHMUS;

yYMEHHE MPUMEHATh B MpOLIECCE NMO3HAHUS MOHATUS (TMPEAMETHbIE U METalpeIMETHbBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XUMHUH, MPeoOpa3oBBIBATH MIMPOKO
IPUMEHSEMbIE B XMMHMU MOJIEJIbHbIE NPEACTABICHUS — XUMUYECKHI 3HAaK (CUMBOJI 3JIEMEHTA),
xuMudeckass (GopMylia W ypaBHEHHE XUMHYECKOW peaklud — TMPU pElIeHud YydeOHO-
[IO3HABATEJIbHBIX 3a/4ady, C Y4€TOM OTUX MOJEIBHBIX IIPEJICTaBICHUM BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKH H3y4a€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKMX DPEaKIUM, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aEMbIX MPOIIECCaX U SIBICHUSAX.

ba3oBble uccienoBareibckue 1eHCTBUSA:

YMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHUA, a
TaKK€ B KayeCTBE OCHOBbI il (OPMUPOBAHUS TUIOTE3bl [0 MPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMUIA;

nproOpeTeHne omnbiTa MO IUIAHUPOBAHHUIO, OPTaHM3alMK U TPOBEICHUIO YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JI0OM IPOIEcca, CAMOCTOATEIbLHO MPOTHO3UPOBAThH €TI0
pe3yabTar, (HOpMyIHpPOBAaTH OOOOIICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
UCCJICIOBAHMSI, COCTABIISATh OTUET O POAEIaHHOM padoTe.

Padora ¢ undpopmaumeii:

yMEHHE BBIOUPATh, aHATH3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO PA3IUYHBIX BUIOB
U GOpM IPECTaBICHUS, IOJy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (HayYHO-IIOMYJIsIpHAs JUTEpaTypa
XUMHYECKOTO COJIep)KaHUs, CIpPaBOYHBIE MOCOOMs, pecypchl HWHTepHeTa), KpPUTHYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJIBI M 3aMPOCHI IPH MOUCKE U 0TOOpe UH(popMauu U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX /ISl BBITOJHEHHS yYEOHBIX U MMO3HABATEIbHBIX 3324
onpeAenéHHOr0 THIA, MPUOOPETEHHE ONbITa B OOJIACTH HCIOJB30BaHUSA HH(DOPMALIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHH, OBJIaJIECHUE KYIbTYpPOW aKTUBHOT'O HUCIIOJIb30BAHMSI PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAIBbHYIO (OpMYy MpeiCcTaBlIeHUs
UHPOPMALMN U WIUTIOCTPHPOBATH pEIIAeMble 3a/a4d HECIOXHBIMH CXEMaMH, AHarpaMMaMu,
npyrumu popmamu rpaduku ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCTOIb30BaTh W AHATU3UPOBATh B Mpolecce ydyeOHON M HMCCIenoBaTeIbCKOU
NEeSATENIbHOCTH UH(POPMALIMIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X034iCTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKpPY Karolle NPUPOAHOMN Cpebl.

KoMmyHnKkaTHBHBIE YHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA:



YMEHHUs 3aJaBaTh BOIPOCHl (B XoJe auanora M (WiM) AUCKYCCHM) IO CYLIECTBY
oOcyxmaeMoil TeMbl, (HOPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIFHO BBIOJHEHHUS
IpeJI0KEHHOH 3a/1auH;
YMEHUS PEACTABIISTH MOJMyYCHHBIE PE3yIIbTAThI TO3HABATEIBHOM IS TEIFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh IPE3EHTALUI0 PEe3yJbTaTOB BBINOJHEHUS XHMHUYECKOIO
IKCIIEPUMEHTa (JTa0OpPaTOPHOrO OMbITa, JTAOOPATOPHOH pPadOTHI MO WCCICAOBAHHUIO CBOHCTB
BEIIECTB, yUeOHOTO MPOEKTA);
YMEHHUSI Y9eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOW U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH NPHU PEIIEHUMH BO3HUKAIOIIMX IMPOoOJieM Ha OCHOBE Yy4éTa
OOIMX WHTEPECOB W COTJIACOBaHMS MO3MLUN (0OCYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbI», KOOPAWHAIIMS COBMECTHBIX JEHCTBHM, ONpeesieHe KPUTEPUEB 0 OLEHKE KayecTBa
BBITIOJTHEHHOW paOOTHI U IPYTHE).
Pery1siTUBHBIe YHMBepcalbHble Y4eOHbIe JeliCTBHA:
YMEHHE CAMOCTOSATEIBHO ONPENEIATh 1NN JAESITENbHOCTH, IJIAHUPOBATh, OCYILIECTBIIATH,
KOHTPOJMPOBATh MU INPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO JIEATEIBHOCTb, BbIOWPAThH
HanOonee dS(QeKTUBHbIE CIOCOOBI pelIeHHs YYeOHBIX M IO3HABATEIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTHUPOBATh NPEAJIOKEHHBIN alropuT™ AEUCTBUH IpH
BBIITOJIHEHUH 33/J1aHUH ¢ yd4€TOM TIIOJIydeHHUS HOBBIX 3HAaHMUA 00 M3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHUE MOJYYEHHOTO pe3yJbTaTa 3asBICHHON LemH,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUH.
INPEJMETHBIE PE3YJIbTATbBI
B cocraBe mnpenMeTHBIX pe3yJabTAaTOB IO OCBOCHHUIO OO0S3aTEIBHOTO COACpKaHUS,
YCTAHOBJICHHOTO JaHHOM (exnepanpHOW pabouell MporpaMMoi, BBIIEISIOT: OCBOCHHBIE
oOyyarlUMUCs Hay4Hble 3HAHUS, YMEHUS M CHOCOObI JEWCTBUM, crneuuduueckue s
npeaMeTHOW ob6sactu «XUMHs», BUIBI JEATEIBHOCTH IO IOJIYYEHHUI0 HOBOI'O 3HAHHUSA, €ro
UHTEPIPETALNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYaIIUsX.
K xoHuy oOyueHus B 8 kJiacce nmpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpaxkaTb cHOPMHUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUI:
® DPACKpBIBATH CMBIC] OCHOBHBIX XMMHUYECKHX MOHATHH: aTOM, MOJIEKYJa, XUMUYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMeCh (OJHOpPOAHAs U
HEOJIHOPO/IHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAasT M MOJIEKYJISIpHas macca,
KOJINYECTBO BEILECTBA, MOJIb, MOJISIpHAash Macca, MaccoBas J0Jii XMMHUYECKOIro
DJIEMEHTAa B COCIUHEHHWH, MOJSIPHBIA OOBEM, OKCHA, KHCIOTa, OCHOBAaHHUE, COJIb,
JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccudukanus
peakuuii: peakuy COeAMHEHUS, peaKLUN pa3JIoKEHUs, PEaKUU 3aMEILECHUS, PEAKIUI
o0MeHa, 9K30- ¥ SHJI0TEPMUYECKHE PEaKIMH, TeIIOBON 3 (PEeKT peakuuu, SApo aToMa,
AJIEKTPOHHBIM CJIOM aroma, aromMHas OpOWUTaib, pajuyCc aroMa, XUMUYECKas CBS3b,
HOJISIpHAs U HEMOoJIsIpHas KOBaJEHTHasl CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHHUOH,
pacTBoOp, MaccoBas J0J1s BellecTBa (IPOLEHTHAsI KOHLIEHTPALKsl) B PACTBOPE;
® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATUH WM TPUMEHSTH ITH
HOHATUS NPU ONMCAHUM BELIECTB U UX MPEBPALLCHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJIMKY Ul COCTaBJIeHUS (OpMyn BeELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

® OIpeleNsITh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTEIECHb
OKHCIICHHs 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, INPUHAUIEKHOCTh BEIIECTB K
OTIpeNeIEHHOMY KJIACCy COeNMHEHWH 10 (GopMysnaM, BHI XUMHYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSAX;

e packpeiBath cMbici Ilepuonuueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPHPOBATH
IOHUMaHHUE MEePUOJNYECKON 3aBUCHUMOCTH CBOWCTB XMMUYECKHMX 3JIEMEHTOB OT MX



nonoxeHuss B llepuonnueckoil cucTeme, 3aKOHOB COXPaHEHUSI MAacChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUE€HHUsI, 3aKOHa ABOIaJipo;

ONKCBHIBaTh M XapakTepu3oBaTh Tabmmunyo (opmy Ilepuoanyeckoil cHCTEMBI
XUMHUYECKHX JJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas moiarpynma (A-Tpymma)» u
«mmoboynas moarpynmna (b-rpymma)», Manbie W OONBIIME TEPUOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcs B Tabnuue «[leproauueckas cuctemMa XUMUYECKUX
anemeHToB [[. 1. MenneneeBa» C 4MCIOBBIMM XapaKTEPUCTUKAMM CTPOCHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsija  sAapa, oOIIee YHCIO DJIEKTPOHOB H
pacnpeesieHue uX Mo 3JIEKTPOHHBIM CIIOSM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUECKUE
peakuuu (110 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEaKLUU BELIECTB, 10 TEIJIOBOMY
sddexry);

XapaKTepu30BaTh (OMUCKHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  IOJATBEp)KJas  ONWCAaHUE IMPUMEpPAMHM  MOJIEKYJISIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KaY€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHUUECKUX MPEBPAIICHUIN B PA3TUYHBIX YCIOBUSAX;
BBIUUCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMyJie COeTUHEHHS, MAaCCOBYIO JIOJIO BELIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIIUU;

MPUMEHATh OCHOBHBIE OTEPAIMH MBICIUTEILHON JEATEIPHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, 0000IIeHIE, CUCTEMATH3AIUI0, KIACCU(PUKAIUIO, BBISBICHUE MPUYUHHO-
CJICZICTBEHHBIX CBSI3€M — ISl U3Y4YEHUs CBOMCTB BELIECTB M XWMHYECKHX PEAKIUU,
€CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHMS — HAOII0IeHUE, H3MEPEHHE, MOJICTTUPOBAHUE,
AKCIIEPUMEHT (peaibHbI U MBICICHHbIN);

ClIeZIOBaTh MpaBWUJaM TIIOJB30BAaHUS XMMHUYECKOH TOCYIOM ¥ J1abOpaTOpHBIM
o0opynoBaHHEM, a TaKXke MpaBHJIaM OOpAaIlEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU IO BBITOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOITYYEHUIO
U coOMpaHuIo ra3000pa3HbIX BEIIECTB (BOJOPOAAa M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAaCcCOBOM JI0JIEN pacTBOPEHHOIO BEILIECTBA, IIJIAHUPOBATH
U MPOBOJIUTh XUMHUYECKUE HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILIEJIOUEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIakMyC, (peHOIPTaICnH, METUIIOPAHXK U APYyTHe).

K xoHiy oOyueHus B 9 kjiacce npeMETHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpaxkaTb c(HOPMHUPOBAHHOCTh Y O0YUaIOIIUXCSl YMEHUM:

PAacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IOHSITHUH: XMMHYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJIOKHOE BEIIECTBO, BAJIECHTHOCTD,
ANEKTPOOTPULIATEIIBHOCTD, CTEIEHb OKHCICHHUS, XMMHMUYECKass pEeaklus, XUMUYECKas
CBSI3b, TEIUIOBOU 3((EeKT peakinu, MOJIb, MOJSIPHBIM 00BEM, PACTBOP, HJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMAUS, pEaKUuu MOHHOr0 OOMeEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHe, OOpaTuMble U HeoOpaTUMblE pPEAKIMH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUM,  OKHUCIHTEIb,  BOCCTAHOBUTEID,
OKHCIICHME€ M BOCCTaHOBJEHHE, AIJIOTPONUs, aM(pOTEepHOCTh, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAasl, MeETaJJIM4ecKas), KpUCTAJUIMUEcKas peléTKka, KOppo3us
METAJIJIOB, CIUIABBI, CKOPOCTb XMMHMYECKOM pEakLuu, MPEeNeabHO JIOIyCTUMAas
koHueHrpauus [1/IK Bemecrsa;

WJUIFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATHUM U NPUMEHATh 3TU
HOHSITHS ITPU OIIMCAHUM BELLECTB U UX IPEBPAILCHUN;

UCIOJIb30BaTh XUMHUECKYI0 CHUMBOJHUKY Ul COCTaBJIeHUs (opMyn BelecTB H
YPaBHEHUH XUMHUUYECKUX PEaKLIUN;



e OmpeneisiTh BAJICHTHOCTh M CTENEHb OKHCICHHUS XHWMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3TUYHOIO COCTaBa, MPUHAAJEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIacCy COCIMHEHHH 1o ¢opmMmyiam, BUJ XUMHUYECKON CBsI3U (KOBaJIGHTHAs, MOHHAs,
MeTaJlJIN4ecKasl) B HEOPraHWYeCKUX COCAMHEHHUAX, 3apsii HOHA 10 XUMHYECKOU
dopmyie, xapakTep cpeasl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHHU, THUII
KPUCTAIIIMYECKON PEelIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona Jl. M. MeHueneeBa u 1€MOHCTPUPOBATh
€ro MOHMMAaHME: OMUCHIBATh M XapakTepu3oBaTh TabnuunHyio Gopmy [leproguueckoit
CHCTEMBl XMMHYECKHX OJJIEMEHTOB: paszlMuaTh IMOHATHS «rJ1aBHas mnoxarpymma (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymnma)», mameie U GoIblIMe TMEPUOJIBI,
COOTHOCHTH 0003HAueHHs, KOTOphIE HWMEIOTCS B TEPUOJUYECKONW Tabmuie, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsi siapa, o0Iee YHUCiIo AMEKTPOHOB U PACIPEIeNIEHIE UX 110 JIEKTPOHHBIM CII0SIM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B M3MEHEHMHM CBOMCTB OJJIEMEHTOB U HX
COCMHEHUH B Tpeiesax MaJbIX MEPUOJOB U TJIABHBIX MOATPYIII ¢ YU4ETOM CTPOCHUS
UX aTOMOB;

e iIaccu(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKHE
peakiuu (10 YHCIY M COCTaBYy YUYAaCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY
3¢ dexTy, Mo U3BMEHEHUIO CTENeHEeH OKUCICHHSI XUMHUYECKIX JIEMEHTOB);

® XapakTepu3oBaTh (OMHUCHIBaTH) OOImKE W crenupuyeckue XHWMHUYECKHUE CBOMCTBa
NPOCTHIX U CIOXKHBIX BEIIECTB, OATBEP)KIasl OMMMCAHUE TIPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

® COCTaBJISITh YPABHEHHUS DJIEKTPOIUTUYECKON AUCCOIUAIIMK KUCIIOT, IIeJI0Yeil U coleH,
MIOJTHBIE U COKpAIIEHHBIC YPABHEHUS pEaKkIMii HIOHHOTO 0OMEeHa, YpaBHEHHs PEaKIIH,
MOJATBEPXKJAIOIIUX CYHICCTBOBAHME TE€HETUYECKOM CBS3M MEXKAy BeEIlleCTBaMU
pa3IMYHBIX KIIACCOB;

® DPACKpBIBATh CYIIHOCTh OKHCJIHTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIU MOCPEICTBOM
COCTaBIICHUS SJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

® [IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHMOCTHU OT MX CTPOEHUS, BO3MOKHOCTH
IPOTEKaHUsI XUMUYECKUX MTPEBPAIICHUI B Pa3INYHBIX YCIOBUSAX;

® BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMyJie COeTUHEHHS, MaCCOBYIO JIOJIO BELIECTBA B
pacTBope, MPOBOAMTH PACUYETHI [0 YPABHEHHIO XUMHUYECKON PEAKIINU;

e coOmoIaTh TNpaBWJa TMOJB30BAaHUSA XUMHYECKOW TOCyAOH U  J1a0OpaTOPHBIM
0o0OpyZIOBaHHEM, a TaKKe MpaBHUja OOpaIIeHUs C BEHIECTBAMH B COOTBETCTBUU C
UHCTPYKIHUSMHU TIO BBHIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYEHHUIO
¥ cOOMpaHuUIo Ta3000pa3HBIX BEMIECTB (aMMHUAaKa M yIIIEKHCIIOTO Tasa);

® TIPOBOJUTH PEAKLNH, NOATBEPIKIAIONINE KAUYECTBEHHBI COCTAaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM MYTEM XJIOPHIA-, OPOMHUI-, MOAUI-, KapOoHaT-, docdar-,
CHIIMKAT-, Cyiab(aT-, THIPOKCHI-MOHBI, KAaTHOHBI aMMOHHS W HWOHBI HM3YYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;

® [PUMEHSATh OCHOBHBIE ONEPALUU MBICIUTEIBHON JESITENbHOCTH — aHAIU3 M CHHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEMAaTHU3AlUIO, BBIABICHHE MNPUIMHHO-CIEICTBEHHBIX
CBs3eM — JUIS M3Y4YCHHs] CBOMCTB BEIIECTB M XMMHUYECKHUX DPEAKIIHi, €CTeCTBEHHO-
Hay4YHbIE METOABl T[O3HAaHWA — HaONIoJeHWe, W3MEpeHue, MOICIUPOBAHHUE,
9KCIIEPUMEHT (peabHbI U MBICICHHBIN).

Kpurepuu oueHnBaHus y4eHHYECKHX AeHCTBUI

B cooTBercTBUY ¢ TpeOOBaHUSMH CTaHAAPTA IO XUMUU U BEIOPAHHBIX U3 (PeaepasbHOTO

CIUCKa Y4eOHMKOB YUUTEIh XUMUU BO BPEeMs IIPOBEPKU U KOHTPOJIS 3HAHUN IO MPEAMETY
MOYKET OPUEHTHPOBATHCS Ha CIIEAYIOIINE YPOBHHU.



IlepBblil ypoBeHDb - penpoOAyKTHBHBIN. BEINOIHEHNE yyaluMuUcs 3aJaHuil 3TOr0 YpOBHS
OIUPAETCS B OCHOBHOM Ha NIaMsATh. [JOCTHIKEHHE 3TOr0 YPOBHS IPEAII0JIATaeT Y yYAINUXCS:

- 3HAHME Ha3BaHUI OTAEIbHBIX XUMUYECKUX JIEMEHTOB, BEIIECTB U PEAKIINA;

- YMEHHE YCTHO WJIM TTHCbMEHHO OIMMCHIBATh XUMHUUECKUE (PAKTHI, MOHITHUS MU SIBICHUS
(peakium);

- IOHUMAaHUE POJIM, 3HAYCHUS WM IPUMEHEHMSI OTAENbHBIX XMMUYECKUX BEIIECTB WIM PEAKIUM;
- IPUMEHEHHE XMMUYECKOH CUMBOJIMKU - XUMUUYECKHX 3HAKOB, (POPMYJI U ypaBHEHMUIA;

- 3HaHWE HEKOTOPBIX UCTIOIB3yEMBIX B XUMHH IPUOOPOB, YMEHHE COOUPATH MPOCTEHIIINE U3 HUX
Y UCII0JIb30BaTh IIPU BBIIOJIHEHUH XUMHUYECKOTO DKCIIEPUMEHTA.

Jns npoBepky 3HAHUN U YMEHUM, COOTBETCTBYIOLIMX IEPBOMY YPOBHIO, MCIIOJIb3YETCS
PENPOAYKTUBHBIN BHUJ 3aJaHUM, MPEANOJaraloliuii BOCIPOU3BEACHUE yJaUIMMUCS OTACIBHBIX
3HaHUM KU ymeHuil. [IpoBepka mepBOro ypoBHSI 3HAHUM JIETKO OCYIIECTBIsETCS (opMaMu
aBTOMATU3UPOBAaHHOTO yUeTa.

Bropoii ypoBeHb - IPOAYKTUBHBIN. [[OCTHKEHHE ITOTO YPOBHS MPEAIIOIAracT y yJaluxcs:

- IOHUMaHue (POPMYIUPOBOK BaKHEHIINX XUMUYECKUX ITOHATHUMH, 3aKOHOB, TEOPUI U
IIPUMEHEHNE UX B AHAJIOTMYHBIX CUTYallHsIX;

- YMEHHUE YCTaHaBJIMBATh B3aUMOCBSI3b MEXK]y COCTaBOM, CTPOEHUEM U CBOMCTBAMU XUMHUUYECKUX
BEILECTB;

- YMEHHUE MPOBOJUTH PACUETHI [0 XUMUUYECKUM (hopMyJIaM U ypaBHEHUSM;

- YMEHHE CAMOCTOSITENILHO POBOIUTHh XUMUYECKHI SKCIIEPUMEHT 110 MHCTPYKLIUU YIeOHUKA
WIN 110 YKa3aHUIO YUUTENS U (QUKCUPOBATh €r0 PE3yJIbTaThI.

Jisi mpoBepKH YMEHHSI TPUMEHSTH 3TH 3HAaHUS B y4eOHOH NpPaKTUKE HCIOJIB3YIOTCS
3a/laHus, BBIIIOJHEHUE KOTOPBIX BO3MOJKHO HE TOJIBKO Ha OCHOBE IaMATH, HO U HAa OCHOBE
ocmblcieHud. 1103ToMy Hapsay ¢ ICHUXOJOTMYECKOW ONepalred BOCIPOMU3BEIACHUS IIMPOKO
UCIOJIBb3YIOTCSl Y3HABaHUE U sIBIE€HUE NepeHoca. [ BBIIOJHEHMs TaKUX 3afaHuil TpeOyercs
Oosiee HaNpsKEHHAs! MBICIUTENbHAS AEATEIbHOCTD YYallluXCsl, YEM MPU BBIIOJIHEHUU 3alaHui
Ha [1EPBOM YPOBHE.

Tperuii ypoBeHb - TBOPUYECKHH. /[[OCTHKEHNE ITOTO YPOBHS MPEAIIONATaeT Yy yUaluuXCs:

- YMEHHUE POTHO3UPOBATh CBOMCTBA XMMUUYECKUX BEILIECTB HA OCHOBE 3HAHUSA 00 UX COCTaBE U
CTPOCHUU H, HA00OPOT, MPEIoIaraTh CTPOCHNUE BEIIECTB HA OCHOBE UX CBOWCTB;

- IOHUMaHUe (PaKTOPOB, O3BOJISAIOIIUX YIPABISATh XMMUYECKMMHU PEAKLUAMH (CKOPOCTHIO,
HaIPaBJIEHUEM, BBIXOJIOM IIPOJIYKTa);

- YMEHHUE NPOEKTUPOBATh, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT, a TaKKe (PUKCUPOBATh U
AQHAJIM3HUPOBATh €r0 PE3YJIbTATHI;

- YMEHHE OPUEHTUPOBATHCS B IIOTOKE XMMUYECKON MH(DOPMAIIUH, ONIPENEISITh UCTOUHUKU
HeoOxoauMol nH(popMaluu, Noay4yaTh €€, aHAJIU3UPOBaTh, 1EJ1aTh BHIBOJIbI HA €€ OCHOBE U
IPECTaBIATh B COOTBETCTBYIOIIEH Qopme;

- YMEHHE 0CO3HABATh BKJIA/I XMMUHU B OPMHUPOBAHUE LIETOCTHON €CTECTBEHHO-HAYYHON
KapTUHBI MUDA.

JInst mpoBepKy 3HAHUM, COOTBETCTBYIOIIMX TPETHEMY YPOBHIO, U YMEHUS IIPUMEHSATD UX B
y4eOHOIl ITpaKTHKe UCIOJb3YeTCsl peIIEKTUBHBINA BUJ 33 JaHU, BBIITOJHEHUE KOTOPBIX
OTMPAETCS HAa PEIIPOAYKTUBHBIC 3HAHHSI, HO TPEOyeT rIyOOKOTO OCMBICIICHHS, BIIaICHHS
JIOTMYECKUMHU [TpUEeMaMH YMCTBEHHOMW AeATeNbHOCTH (aHaIM3, CUHTE3, 0000I1IeHuE,
KOHKpETH3alusl, CpaBHEHUE, a0CTparupoBaHue, KiiaccuuKarus)

OtMmerka "S5" craBuTcs B ciay4ae:

1. 3HaHus, TOHUMaHWUSL, TITYOMHBI YCBOCHHUS 00YJarOIUMCS BCEro 00bEMa MPOTPaMMHOTO
MaTepuaia.

2. YMeHus BBIICTATH ITIaBHBIE MOJIOKEHHS B U3y4YEHHOM MaTepuaie, Ha OCHOBaHHH (DaKTOB U
IpUMEpPOB 000011aTh, JAeIaTh BHIBO/IbI, YCTAHABIMBATD MEXIIPEIMETHbBIE U BHYTPUIIPEIMETHbIE
CBSI3U, TBOPYECKH IIPUMEHSIET ITOJYyYEHHBIE 3HAHNUS B HE3HAKOMOW CUTYyAalUU.



3. OrcyTcTBHE OIMOOK M HEAOUETOB ITPH BOCIIPOU3BEICHUH H3yUYE€HHOI'0 MaTepuaia, npu
YCTHBIX OTBETaX yCTPaHEHHUE OT/AEIbHBIX HETOYHOCTEH C MOMOIIBIO JOMOJIHUTEIBHBIX BOIIPOCOB
yuuTens, coOI0AeHNe KyIbTYpbl IMCbMEHHOM U YCTHON pedu, IpaBuil 0pOpMIICHHS
NUCBMEHHBIX paboT. OT™MeTKa ""4"':

1. 3HaHMe BCcero M3y4eHHOro MporpaMMHOI0 MaTepuania.

2. YMeHu# BbIAETATH [VIaBHBIE NIOJIOXKEHNS B U3yUYCHHOM MaTepuaie, Ha OCHOBaHUM (haKTOB U
IpUMEPOB 00001IATh, AETATh BEIBO/IbI, YCTAHABIMBATH BHYTPHIIPEIMETHBIE CBSI3H, TPUMEHSThH
IOJIy4ECHHbIE 3HAaHUS HA IPAKTUKE.

3. He3naunrenbHble (HETPYyObIe) OMMOKHN U HETOUETHI IIPU BOCIIPOM3BEACHUN H3YyYCHHOTO
MmarepHaia, CoOII0IeHIe OCHOBHBIX ITPABUJI KYJIbTYpPbI IMCbMEHHOM U YCTHOW pedu, IpaBuil
odopmIIeHUS MTUCbMEHHBIX PadoT.

OtMmetka "3" (ypoBeHb NpECTABICHUN, COYETAIOIINUXCS C AJIEMEHTaMU HAyYHBIX TOHATUH):
1. 3HaHMe U YCBOCHHE MaTepHaia Ha YpOBHE MUHUMAIIbHBIX TPEOOBaHUN TIPOTPAMMBI,
3aTpyAHEHUE NIPU CAMOCTOATEIbHOM BOCIPOU3BEAEHNH, HEOOX0AUMOCTh HE3HAUYUTEIbHON
MOMOIIU [TPENoJaBaTeIs.

2. YMeHue paboTaTh Ha ypOBHE BOCIIPOU3BEICHUS, 3aTPYAHEHUS IIPU OTBETAX Ha
BUJIOU3MEHCHHBIEC BOIIPOCHI.

3. Hanmuue rpy0oii ommOKu, HECKOJIBKUX HErpyOBIX MPH BOCTIPOU3BEIEHUH N3YYEHHOTO
MarepHasa, He3HaYuTeIbHOE HECOOIII0IEeHHE OCHOBHBIX MPABUII KyJIbTYpbl TUCBMEHHON U
YCTHOM peuH, MpaBui 0(OPMIICHHS MUCbMEHHBIX PadoOT.

Otmerka "2'":

1. 3naHue U YCBOCHHE MaTepraia Ha YpOBHE HIKE MUHUMAJIBHBIX TPEOOBAHUH MPOTPaMMBI,
OTJIeJIbHBIE MPEICTaBIECHUS 00 U3yYEeHHOM MaTepuale.

2. OtcyTcTBHE YMEHHH paboTaTh HA yPOBHE BOCIIPOM3BEICHHS, 3aTPyIHEHHS IIPH OTBETaX Ha
CTaHJapTHBIE BOIIPOCHI.

3. Hannume HeCKOJIBKHUX rpyObIX OMIMOOK, OOJBIIOTO YMCIa HErPyOBIX PH BOCIPOU3BEACHUT
U3yYEHHOI'0 MaTepuaa, 3Ha4uTeJIbHOE HECOOIII0IEeHHE OCHOBHBIX IPABUII KYJIbTYPBI
NUCbMEHHOW U YCTHOM peuu, IpaBuil 0pOopMIIEHUS TUCbMEHHBIX padoT

Kpumepuu oyenusanusa ycmnozo omeema.

Otmertka "'5" craBuTCS, €CIIN YUEHUK:

1) IToka3biBaet riry0oKoe U MOJIHOE 3HAaHUE U IOHUMaHKE BCEro 00b&mMa porpaMMHOI0
MaTepuaa; oJHOe IOHUMaHUeE CYIIHOCTH paccMaTpUBAEMbIX ITOHATHUH, IBICHUN U
3aKOHOMEPHOCTEN, TEOPUH, B3aUMOCBSI3EH;

2) YMeeT coCTaBUTh MOJIHBIM U MPaBUIIbHBIA OTBET HA OCHOBE MU3YYEHHOI0 MaTepHuaa;
BBIJIETISTH [J1aBHBIE MTOJIOXKEHHUS, CAMOCTOSITENILHO MOATBEPKAATH OTBET KOHKPETHBIMU
npuMepamu, (pakTaMu; cCaMOCTOSTEIBHO U apryMEHTUPOBAHO JIe/1aTh aHaJn3, 00001eHH S,
BBIBOJIbl. Y CTaHABJIMBATh MEXIPEIMETHBIE (Ha OCHOBE paHee MPUOOPETEHHbIX 3HAHUIN) U
BHYTPUIIPEIMETHBIE CBSA3H, TBOPUECKU IPUMEHSTH OJIYYECHHbIE 3HAHUS B HE3HAKOMOM
curyanuu. [locienoBaTensHo, 4€TKO, CBA3HO, 0OOCHOBAHHO M O€30IMIMO0YHO U3IaraTh yaeOHbIH
MaTepHal; 1aBaTh OTBET B JIOTMYECKOM MOCJIE0BATEILHOCTH C UCIOIb30BAHUEM IIPHUHATOM
TEPMUHOJIOTHH; AeTaTh COOCTBEHHBIE BBIBOIBI; (POPMYIHPOBATH TOYHOE ONPEICICHHE U
UCTOJIKOBAaHUE OCHOBHBIX ITOHATUHN, 3aKOHOB, TEOPHIl; IPU OTBETE HE MOBTOPATH JIOCIOBHO TEKCT
y4eOHHMKa; U3JIaraTb MaTepuall JIUTEPATYPHBIM SI3BIKOM; TIPABUIIBHO U OOCTOSTEILHO OTBEYATh
Ha JIOIIOJIHUTENbHbIE BOIIPOCH yunuTess. CaMOCTOSITENbHO U PallMOHAIBHO UCIIOJIb30BaTh
HarJs1IHble TOCOOUS, CIPaBOYHbIE MaTepHalIbl, y4€OHUK, TOMOJIHUTENBHYIO JIUTEPATYPY,
NEPBOMCTOYHUKH; IPUMEHSATH CHCTEMY YCJIOBHBIX 0003HAYCHHUI TIPU BEICHUH 3aIHCei,
COIIPOBOKAIOIMX OTBET; UCIIOJIb30BAaHUE Ul JOKA3aTeNbCTBA BBIBOIOB U3 HAOIIOICHUN U
OIIBITOB;

3) CaMOCTOATENBHO, YBEPEHHO U 0€301IMO0YHO IPUMEHSET OJYyUeHHbIE 3HaHUS B PEILICHUH
po0JieM Ha TBOPUYECKOM YPOBHE; JI0IIyCKAaeT He O0siee 0AHOr0 He04€ETa, KOTOPBIN JIETKO



UCIIPABIISET 110 TPEOOBAHMIO YUUTENS; UMEET HEOOXOIMMbIe HABBIKM pabOThI C MprOOpamH,
YepTerkaMi, CXeMaMH U TpaduKaMy, COMyTCTBYIOIIMMH OTBETY; 3aIIMCH, COIIPOBOXKIAIOIIIE
OTBET, COOTBETCTBYIOT TPEOOBAHMSIM.

OtmMmertka "'4" craBuUTCS, €CIIN YUEHUK:

1) IToka3bIBaeT 3HaHUS BCErO M3yYEHHOI'O MPOrpaMMHOro Matepuana. [{aét noiaHslil u
NPaBUJIBHBIN OTBET HA OCHOBE M3YYCHHBIX TEOPUH; HE3HAYNTEIbHBIE OIIMOKU M HEAOUETHI IPU
BOCIIPOM3BEJICHUH U3YYEHHOI'O MaTepuaa, orpeesIeHUs MOHATUH /a1 HeNOJIHbIe, HeOOIbIIe
HETOYHOCTH TP MCIIOJIb30BAaHUH HAYYHBIX TEPMUHOB WJIA B BBIBOJIaX W 00OOIICHUSX U3
HaOJII0ICHUI U OIIBITOB; MaTepuai U3JlaraeT B ONPEAEICHHOM JOrMuecKol MoCae10BaTeNbHOCTH,
IIPY 3TOM JIOITyCKAeT OJJHY HErpyOyIo OMMOKY M HE Ooiee ABYX HEIOUYETOB U MOXKET X
UCIPaBUTh CAMOCTOSATENBHO IIPU TPEOOBAHUU MIIH ITPU HEOOJIBLION OMOILIM [TPEToiaBaTelis; B
OCHOBHOM YCBOMJI YUE€OHBIN MaTepra; MOATBEPKAAET OTBET KOHKPETHBIMH IPUMEPAMHU;
IPaBUJIBHO OTBEYAET HA JIONOJIHUTENIbHBIE BOIPOCHl YUUTEIIS.

2) YMeeT caMOCTOSITETIHbHO BBIJICIISTh TIIABHBIE MTOJIOKEHHS B U3yYEHHOM MaTepuaie; Ha
OCHOBaHMHU (PaKTOB U MPUMEPOB 000011aTh, A€7aTh BBIBObI, YyCTAHABIMBATh
BHYTPHIIPEIMETHBIE CBSA3H. [[pUMEHSTH MOTyYeHHbIE 3HAHUS Ha IPAKTUKE B BUJIOM3MEHEHHOM
CUTYyalluH, COOJII0aTh OCHOBHBIE NTPaBHJIa KYJIbTYPbl YCTHOIM peun M COMPOBOXKIAIOIIECH
NUCbMEHHOM, HCIIOJIb30BaTh HAYYHBIE TEPMHHBI,

3) He oGnanaer 10CTaTOUHBIM HaBBIKOM pabOTHI CO CIIPAaBOYHOM JINTEPATYypOil, yueOHUKOM,
NePBOMCTOYHUKAMHU (IIPABUIBLHO OPUEHTUPYETCS, HO paboTaeT MeuieHHo). Jlomyckaer
HerpyOble HapylleHus npaBuwil opopMIIeHHUs TUCbMEHHBIX paloT.

OtmMmertka "3" craBuTCS, €CIIN YUEHUK:

1) ycBOMII OCHOBHOE COZiepKaHHe Y4eOHOro MaTepuaa, UMeeT Ipobessl B YCBOGHUH MaTepualla,
HE MPENATCTBYIOINE JabHEHIIIEMY YCBOCHHIO TPOrPAMMHOTO MaTepraa;

2)maTepual u3jaraeT HeCUCTEMAaTU3UPOBAHHO, )parMEHTapHO, HE BCEr/a MOCIJIE0BATENLHO;
3) moka3bIBaeT HEMOCTATOYHYIO C(OPMHUPOBAHHOCTD OT/CIBHBIX 3HAHUN M YMEHU; BHIBOJIBI U
0000111eHUsT apTYMEHTUPYET cl1a00, JOMyCKAeT B HUX OLIHOKH.

4) nonmycTi1 OIMOKHA ¥ HETOYHOCTH B MCIOJIB30BAHUN HAYYHOW TEPMUHOJIOTHH, ONIPEICIICHUS
HOHATHUH JJaJl HEeIOCTaTOYHO YETKUE;

5) He UCIIOJIB30BAJT B KAYECTBE JIOKA3aTEIhCTBA BHIBOIBI M 00OOIICHHS U3 HAOIIOICHUHN, (aKTOB,
OTIBITOB WJIU JIOIYCTUJI OIIMOKYU NP UX U3JI0KEHUH;

6) MCIIBITHIBACT 3aTPyIHEHHS B TPUMEHEHUN 3HAHUH, HEOOXOIUMBIX IS PELICHNUs 3a1a4
Pa3JINYHbIX TUIIOB, IPH OOBICHEHUN KOHKPETHBIX SIBJICHUN Ha OCHOBE TEOPUl U 3aKOHOB, HJIU B
MOJTBEPIKICHIUH KOHKPETHBIX MPUMEPOB MPAKTUYECKOTO IPUMEHEHHUS TEOPUH;

7) OTBEYaeT HEMOJIHO Ha BOMPOCHI yuuTels (YIycKas U OCHOBHOE), MJIM BOCIIPOU3BOIUT
coJiepKaHne TeKCTa y4eOHMKa, HO HEAOCTATOUYHO MOHUMAET OT/ICJIbHBIC TTOJIOKEHHSI, IMEIOIIIE
Ba)XHOE 3HAYCHUE B 3TOM TEKCTE;

8) oOHapy>KMBaeT HEJOCTATOYHOE TOHUMAHUE OTAEIbHBIX MMOJ0KEHUM MTPU BOCIIPOU3BEICHUN
TeKCTa yuyeOHHUKa (3anuceid, IepBOUCTOYHUKOB) MJIM OTBEYAET HEMOJHO Ha BOIPOCH! YUUTEIS,
JIOITyCKasl OJTHY-/IBE TPyObIC ONIHOKH.

OtMmerka "2" craBUTCS, €CIIN yUEHUK:

1) He ycBOMII U HE pacKpblil OCHOBHOE COJIEpKaHUE MaTepuaa;

2) He JenaeT BBIBOJIOB U 000OIICHHIA.

3) He 3HACT U He MOHUMAET 3HAYUTEIBHYIO HJIM OCHOBHYIO YacTh IPOrPAaMMHOTO MaTepuaiia B
npezenax NoCTaBIEHHBIX BOIPOCOB;

4) nnm umeert ciabo chopMUpPOBaAHHBIE U HETIOIHbIE 3HAHUS U HE YMEET IPUMEHSTh UX K
PELICHUIO KOHKPETHBIX BOIIPOCOB U 3a/1a4 110 00pasLy;

5) wim ipu 0TBETE (HA OJJUH BOIIPOC) JOIMyCKaeT 0oJiee ABYX rpyOBIX OMTHOOK, KOTOPBIC HE
MOYKET UCIPABUTh JIaXKe IPU OMOIIY YUUTEIIS.

Kputepun oneHuBaHus NUCbMEHHBIX PadoOT (npakmuueckue u 1abopamopHsie padomot)
1. Oyenka IxcnepumenmanbHoIX yMeHUl



OreHka CTaBUTCSI HA OCHOBAHWU HAOIOIEHUS 32 YYAIlUMUCS U TUCbMEHHOT'O OTYeTa 3a padoTy.
OTmerka «S5»:

* paboTa BBINOJHEHA IOJHOCTHIO U MTPABUIIBHO, CIICTAHbI IPABUIIbHBIC HAOIIOIEHUS U BBIBOBL;
* SKCIIEPUMEHT OCYIIECTRIICH IO IUIAHYy C Y4ETOM TEXHHUKH 0€30MaCHOCTH U MPaBUI pabOTHI ¢
BellecTBaMU U 000pyI0BaHUEM;

* MPOSIBJICHBI OPTraHU3alMOHHO-TPYIOBEIC YMEHUS (ITOAICP)KUBAOTCS YUCTOTA PabOUEro MecTa u
MOPSAIOK HA CTOJIE, 9KOHOMHO HCIOJB3YIOTCSl PEAKTHBBI).

OT1meTKka «4»:

* paboTa BBINOJIHEHA IPABUIILHO, CJENIaHbl MPaBUIIbHBIC HAOIIOEHUS U BHIBOJIBI, HO TIPU 3TOM
9KCIIEPUMEHT MIPOBEJICH HE MOJIHOCTHIO WIIN JAOIYIIEHBI HECYIECTBEHHBIC OIMOKH B paboTe ¢
BEIIECTBAMH U 000PYI0BaHUEM.

OT1meTka «3»:

* paboTa BBINOJIHEHA IPABUILHO HE MEHEE YeM HANIOJIOBUHY WIIH JIOMYIIEHA CYIECTBEHHAS
ommoKa B X0/1€ IKCIIEPUMEHTA, B 00BSICHEHNUH, B 0(OPMIICHIH PaOOThI, B COOJIIOICHUH TIPABUI
TEeXHHUKHU 0€30MacHOCTH Ipu paboTe ¢ BelecTBaMu U 000pyA0BaHUEM, KOTOpasi HCTIPABIISIETCS
110 TPeOOBAHUIO YUUTEIIA.

OT1MmeTKa «2»:

* IOMYIICHBI JIBE (M O0Jiee) CYIIECTBEHHBIC OMUOKHU B X0/ IKCIICPUMCHTA, B O0OBSICHCHHUH, B
odopmiieHnH paboThl, B COOIIOICHUN TTPaBUJI TEXHUKU 0€30MaCHOCTH MpHU paboTe ¢
BEIICCTBAMH U 000PYI0BaHHEM, KOTOPBIC YUAIIHICS HE MOXKET UCIIPABUTH JaKe 10 TPEOOBAHUIO
YUUTES.

Ouenka ymeHuil peuiams IKCnEPUMEHMAIbHbIE 3A0a4U

OT1meTka «5»:

* [UIaH PEIICHUS COCTABIICH MIPABHIILHO;

* MPaBUJIHLHO OCYIIIECTBIICH MO00P XUMUYECKIX PEAKTUBOB M 000PYIOBaHHS,

* JIaHO TIOJIHOE OOBSCHEHHE U CJICTTaHbl BHIBOJIBI.

OT1MmeTKa «4»:

* [JIaH PEIICHUS COCTABIICH MIPABHIILHO;

* IPaBUWJIBHO OCYIIECTBIIEH MOJ00P XUMHUYECKHX PEaKTUBOM U 000pYI0BaHUs, IPU ITOM
JIOTIYIIIEHO He 0o0Jiee IBYX HECYIIECTBEHHBIX OMMOOK B OOBSICHEHUN U BBIBOJIAX.

OT1meTka «3»:

* [UIaH PEIICHHS COCTABIICH MIPABHIILHO;

*IPaBUIILHO OCYIIECTBIICH MOJI00P XUMUYECKUX PEAKTUBOB M 000PYIOBAHMS, HO IOMYIICHA
CyIIIECTBEHHAs OMMOKa B OOBbSICHEHUU U BBIBOJAX.

OT1MmeTKa «2»:

* OITYIIEHBI IBe (1 Oosiee) OMMOKY B TUIaHE PELICHHS, B IOA00pE XUMHUUECKUX PEAKTUBOB H
00opynoBaHus, B O0BSICHEHUH U BBIBOJIAX.

Ouyenka ymeHuii peuiams pacuemmsle 3a0auu

OT1meTka «5»:

* B JIOTHYCCKOM PACCYXJICHHUH U PEIICHUH HET OIMUOOK, 33a/1a4ya PEIIeHa PAllMOHATBHBIM
CrocoooMm.

OT1MmeTKa «4»:

*B JIOTUYECKOM PACCYXKICHHUH U PELICHUH HET CYIECTBEHHBIX OIIMOOK, HO 3a/1a4ya pelieHa
HEPAIMOHAIBHBIM CIIOCOOOM HITH JIOMYIIEHO He O0Jiee IBYX HECYIICCTBCHHBIX OIIHOOK.
OT1meTka «3»:

®B JIOTUYECKOM pPACCYXJICHHH HET CYIIECTBEHHBIX OIMMOOK, HO JOMYIICHA CYIICCTBCHHAS
OIMOKa B MAaTEMAaTUYECKUX pacueTax.

OT1MmeTKa «2»:

*MIMCIOTCS CYIIECTBCHHBIC ONIMOKH B IOTHYECKOM PACCYKJICHUH U B PECIICHHH.

Ouyenka nuCbMeHHBIX KOHMPOILHBIX PAOOm



Konmponsusie pabomol u3 nocoous oueHusarOmcs co2iacHo npedioHceHHoll aemopom
WIKAIbl OUEHKU U

OT1meTka «5»:

*OTBET MOJHBINA U NPABWILHBIN, BO3MOKHA HECYIIIECTBEHHAS OITHOKA.

OT1MmeTKa «4»:

*OTBET HETOJIHBIN WIH JOIMYIICHO HEe 0oJiee IBYX HECYIIECTBEHHBIX OIMNOOK.

OT1meTka «3»:

*paboTa BHIMOJTHCHA HE MEHEE YeM HAIOJIOBHHY, JIOMYIICHA O/IHA CYNIECTBEHHAS ONTUOKA M IIPU
9TOM JIBE-TPHU HECYIIIECTBEHHBIE.

OT1MmeTKa «2»:

*paboTa BBIMOJIHEHA MEHBIIIE YeM HAIOJIOBUHY W COJEPKUT HECKOIBKO CYIIECTBEHHBIX
OIINOOK.

OT1merka «1»:

*paboTa He BBITOJIHCHA.

[Tpu o1ieHKe BBIMOIHEHHS MUCbMEHHOW KOHTPOJIBHOU PabOThl HEOOXOAMMO YUYUTHIBATh
TpeboBaHUs eMHOTO opdorpaduaeckoro pexxuma. OTMETKA 32 HTOTOBYIO KOHTPOJIBHYIO PadoTy
KOPPEKTUPYET MPE/IIECTBYIONINE MPU BBICTABICHUN OTMETKHU 33 YETBEPTh, MOIYTOUE, TOI.
Ouyenka mecmoegulx pavom.

TecTbl, cocTOALINE U3 TSATH BOIIPOCOB MOYKHO MCIOJIB30BATh MOCIE U3YyUEHUS KaXI0Tr0
Matepuana (ypoka). Tect uz 10—15 BonpocoB UCTIONIB3YETCS ISl IEPUOTUIECKOTO KOHTPOJIS.
Tect n3 20—30 BOIIPOCOB HEOOXOAMMO UCIIOIB30BATH JAJISi UTOTOBOT'O KOHTPOJISL.

[Ipu orleHMBaHMU KCIIONIB3YETCS CIEAYIONIAs MIKaJIa: JJIsl TECTa U3 MSATH BOIIPOCOB

* HET OIIUOOK — OTMETKa «5»;

* O7lHa OIIHOKA - OTMETKA «4»;

* JIBE OIINOKU — OTMETKA «3»;

* TPH OIIUOKH — OTMETKA «2.

st recta u3 30 BOpocoB:

* 25—30 nmpaBUIBHBIX OTBETOB — OTMETKA «5»;

* 19—24 npaBUJIBbHBIX OTBETOB — OTMETKA «4»;

* 13—18 nmpaBUIBHBIX OTBETOB — OTMETKA «3»;

* MeHbIIIE 12 MPaBUIBHBIX OTBETOB — OTMETKA «2)».

YYEBHO-METOINYECKOE OBECIIEYEHHUE
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padotbl | padoThI

Pa3znea 1. [lepBonayaibHble XUuMHYeCKHe MOHATHA (20 yacoB)

OcHoBHbIe BUIbI KOHTPOJIsi: Texymuit koHTposb; KonTponsHbIx padot — 1; [IpakTrueckux pador — 1.

1.1

XuMus — BakHasg 00J1aCTh
€CTECTBO3HAHUS U
MPaKTUYECKOU
JEITEILHOCTH YEI0BEKA

Bbubmuoreka LIOK
https://m.edsoo.ru
[7f41837¢

PackpsiBaTh CMBICHT H3y4YaeMbIX NOHATHHI. PackpbIBaTh posib
XUMUU B IPUPOJE U KU3HU YEIIOBEKA, €€ CBA3b C IPYTUMU
HayKaMH. Paznuuath yncThie B€IICCTBA U CMECH,
OJITHOPOAHBIE 1 HEOJHOPOAHBIE cMecH. Pazinnyars
¢usnueckue u xumuueckue sBieHus. CienoBartb
AJIroOpruTMaM UCIIOJIBL30BAHUA SKCIICPUMCECHTAJIbHBIX METOJ0B
— HaOroieHUs U 9KcriepuMenTa. HalmonaTe 1 onuchBaTh
00BEKTHI TIPY TIPOBEACHUHN JIEMOHCTPAIINIA 1 JTaA00PaTOPHBIX
OIIBITOB IO U3YYCHUTIO q)HSI/I‘IeCKI/IX CBOMCTB BCIICCTB,
croco0o0B pazjieneHus cmecei Bemiects. [poBoauTh
XUMHYECKUH IKCTIEPUMEHT TIPH Pa3/IeTICHHH cMecei (Ha
MIpUMEepe OYMCTKY TTOBAPEHHOM COJH) B XO/I€ IPAKTHIECKON
pabotel Ne 2. CienoBath npaBuiaM MOJIb30BaAHUS
XUMHYECKOH MOCyoi 1 Tab0paTOpHEIM 000pyIOBaHUEM, a
TaKKe IpaBUiIaM 0OpalleHNsl C XUMUYECKUMH BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKLUEHN NPU BBIIIOJHEHUN
npakTuaeckoi padotel Ne 1. BeicTpanBaTh pa3BépHyThIE
NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPON Ha MHPOPMALHIO
U3 yueOHHMKa U CIIPaBOYHBIX MAaTepHaIOB, PAMOTHO
WCIIOJIb30BaTh U3YUEHHbIN MOHATUIHBIN anmapar Kypca
XUMHHU.

1.2

BemmecTBa 1 XUMHYECKHE
peaKiuu

15

bu6nuoreka IJOK
https://m.edsoo.ru
[7141837¢

OHpCI{CHHTL MMPpU3HAKU XUMHUYCCKUX peaKHI/Iﬁ, YCJI0BUA UX
npotekaHus. OOBSICHATH CYITHOCTh (PU3NIECKHUX H
XMMHYECKUX SIBICHUH C TOUKH 3PSHUS] AaTOMHO-
MOJIEKYJISIpHOTO yueHus. KimaccuuuupoBarh XUMHUUECKHE
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peakunu (10 YHUCITy U COCTaBY PEarupyronmx 1
oOpasyromuxcs BemecTB). CocTaBIsITh (OPMYIIbI OMHAPHBIX
BEILIECTB 10 BAJICHTHOCTH U ONPEAENIATh BAICHTHOCTE I10
(hopMmynam BelecTB. PaccraBisaTh KO3 UITUCHTHI B
YpaBHEHUSIX XUMHUECKUX peakiuii. Habmonate u
OMNHUCHIBATh OOBEKTHI IPH MPOBEIECHUN AEMOHCTPALMN U
na0opaTopHBIX ONBITOB. [IpOBOAUTE BEIYMCIIEHUS 110
(hopMyJsiaM XUMHUYECKHX COCAMHCHUHN U YpaBHEHUSIM
XUMUYecKux peakuuil. [[puMeHaTs ecTecTBEeHHO- Hay4IHbIE
METOJIbI TIO3HAHUS (B TOM YHCIIEe HAOIIOICHHE,
MOJIETUPOBAHNE, DKCIIEPUMEHT U OCHOBHBIC OTIEPAIH
MBICIIUTENLHOH JIeSITeIHbHOCTH (CpaBHEHHE, KiTacCH(pUKAIIUs )
BricTpanBaTh pa3BEpHYThIE MMCEMEHHBIC M YCTHBIE OTBETHI €
OTIOpo# Ha HHGOPMAITHIO U3 YIEOHUKA U CTIPABOYHBIX
MaTepUalioB, TPAMOTHO UCMOJb30BaTh U3YYEHHbBIN
MOHSATUIHBIN anmapaT Kypca XUMHUH.

Hroro no pazneny

20

Pasnen 2. BaxkHeililune npeacraBurein Heoprannyeckux Bemects (30 yacoB)

OcHoBHbIe BUIBI KOHTPOJIS: Tekymuid KoHTpoub; KoHTpoiabHbIX padboT — 2; [Ipaktuueckux padbot — 3.

21 Boznyx. Kucnopos.
) IMousTue 06 okcumgax

Bbu6nuoreka IJOK
https://m.edsoo.ru
/7141837¢

Hcnonp30BaTh XMMUYECKYIO CUMBOJIMKY 7151 COCTaBIICHHS
(hopMyI BelIecTB, MOJICKYJISIPHBIX YPaBHEHUH XHMUYECKUX
peakLuii ¢ yyacTUEM KHUCIOpoAa. XapaKTepu30BaTh
(OTIMCBIBATh) COCTAB BO3MyXa, PU3NIECKHE U XUMUIECKHE
CBOICTBA KHUCIIOPOJIA, CIOCOOBI €T0 MOJTY4CHUS, IPUMEHEHHUE
1 3HAUCHHUC B IPUPOAC U KU3HU YCJIOBCKA. CpaBHI/IBaTB
PeaKury rOpeHust 1 MeAJICHHOTO OKHUCIeHUsl. OOBACHTD
CYIIHOCTb 3KOJIOTUYECKUX MPOOsIeM, CBI3aHHBIX C
3arpsi3HeHrueM Bo3nyxa. CienoBaTh mpaBuiiaM 0e30macHOn
paboTHI B Ta0OpaTOpUX NIPH UCTIOIH30BAHUH XUMHUYECKON
MOCY/BI © 000PYIOBaHMS, & TAKXKE MTPABIIIaM OOpAIeHHUs C
TOpro4YrMMH BEIICCTBAMMU. HHaHI/IpOBaTB " OCYLICCTBJIATH Ha
NPAaKTUKE XUMUYIECKHE 3KCIIEPUMEHTHI, IPOBOANTH
HaOJII0ICHHS, 1e1aTh BHIBOJBI 110 pe3yjIbTaTaM
JKCIICPUMEHTA MPH MPOBEICHUH JJa0OPATOPHBIX OIBITOB H
NpPaKTUIECKOW pabOThI. BEIUMCIIATH KOTHYECTBO BEIICCTBA,
00BEM raza no ¢opMynam. Y4acTBOBaTh B COBMECTHOMN
paOore B rpynme. BeicTpauBaTh pa3BépHyThIC MMCEMEHHBIE U
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YCTHBIE OTBETHI C ONIOPO Ha WH(pOpMAIHIO 3 yIeOHUKa U
CIIPpaBOYHBIX MaTCpHUAJIOB, TPAMOTHO HUCIIOJIb30BAaTh
W3YYECHHBI MOHITUIHBIN anmapar Kypca XUMHH.

2.2

Bonopon. Ilonstue o
KHCJIOTaX U COJSX

Bbubnuoreka IJOK
https://m.edsoo.ru
/7141837¢

PackpbIBaTh CMBICT H3y4aeMbIX MOHATHHA U IPUMEHSTH 3TH
IOHATHUA IIPHU OIMUCAHUN CBOWCTB BCILICCTB U UX
npeBpalieHnil. XapaKkTepu30BaTh (OMUCHIBATH) GU3UUECKUE
Y XMMHUYECKHE CBOMCTBA BOJOPOAA, CIIOCOOBI €ro MoJy4YeHus,
npuMeHnenue. Coobupats mpubop A MOTYUSHHUS BOAOPOIA.
Hcnoap3oBaTh XUMHUYCCKYIO CUMBOJIMKY IJId COCTABJICHUSA
(hopMyI BeIIeCTB, MOJIEKYIISIPHBIX YPABHEHUH XUMUYECKUX
peakuuii ¢ yyacTueM BoAOpOo1a. BEIUHCIATE MOJSIPHYIO
Maccy BELIECTB; KOJIMUECTBO BELIECTBA, 00BEM rasa, Maccy
BelecTBa; [[poBoAUTE pacyEThI 0 YpaBHEHUSIM XUMUYECKUX
peakuuii: KoJaudecTna, 00bEMa, MacChl BELIECTBA 10
M3BECTHOMY KOJHMYECTBY, 00bEMY, Macce peareHToB WK
MPOAYKTOB peakuuu. ClieJoBaTh MpaBuiaM 6e30MacHOM
paboTHI B Ta00OpPaTOpHUX TIPH UCTIOIH30BAHUH XUMHUIECKON
MOCY/BI 1 000PYIOBaHMS, & TAKXKE MTPABIIIaM OOpAIeHHUS C
ropIOYMMH BellecTBaMu B ObITy. [ImanupoBats u
OCYLICCTBIATH HAa IPAKTUKE XUMHNYCCKHUEC OKCIICPUMCHTHI,
NPOBOAUTH HAOJIIOJCHNUS, eNIaTh BBIBOABI 10 PE3yJIbTaTaM
9KCIEpUMEHTA. YUacTBOBaTh B COBMECTHOU paboTe B
Tpy1Ie.

23

Bopa. Pacteops!. IlonsTne
00 OCHOBaHMSIX

Bbubmuoreka LIOK
https://m.edsoo.ru
[7f41837¢

PackpbIBaTh CMBICT U3y4aeMbIX MOHATHHA U IPUMEHSTH 3TH
IOHATHUA IIPH OIMUCAHUN CBOWCTB BCILICCTB U UX
MpeBpamieHnii. XapakTepru3oBaTh PU3NIECKAE U XUMUIECKHE
CBOMCTBA BOJIBL, €€ POJIb KaK PACTBOPUTEIIS B IPUPOIHBIX
nporneccax. CoCTaBIATh ypaBHEHHUS] XUMHUUECKHUX peakIuil ¢
yuyactreM Bojbl. OOBSICHATE CYIIHOCTh SKOJIOTHYECKUX
npo0JjieM, CBA3aHHBIX € 3arpsI3HEHUEM IIPUPOAHBIX BOJ,
CIOCOOBI OYMCTKU BOJBI OT MPUMECEH, MEPBI 110 OXpaHE BOJ
OT 3arpsA3HCHUA. HHaHI/IpOBaTB 1 OCYUICCTBJIATH HAa IPAKTUKE
XHUMUYECKUE SKCIIEPUMEHTBI, IPOBOIUTH HAOIIOACHUS,
JIeJIaTh BBIBOJBI 110 pe3yIbTaTaM dKCIIEpUMEHTA IIPU
NPOBEJICHUH JIA0OPATOPHBIX ONBITOB U MPAKTUYECKOM
paboTsl. CiieoBaTh ipaBUIaM 0€30MacHOM paboTHI B
na0opaTopuy MPHU UCTIONB30BAHUN XUMUYIECKOH MOCY bl 1
obopynoBanus. [IpoBoAUTH BHIYUCICHHS C IPUMCHCHUEM
TIOHSTHSL KMacCOBasi 10JIsl BEIIECTBA B PACTBOPE.
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BricTpauBaTh pa3BEPHYTHIE NUCHMEHHBIE U YCTHBIE OTBETHI C
OMOpo¥ Ha HH(POPMAIIHIO U3 YICOHUKA U CIIPABOYHBIX
MaTepHaJIOB, TPAMOTHO UCIOJIb30BaTh U3yYEHHBII
MIOHSATUIHBIN anmapar Kypca XUMHUH.

OCHOBHBI€ KJIACCHI
2.4 HEOPraHHYECKUX
COeJIMHEHU I

11

Bbubmuoreka LIOK
https://m.edsoo.ru
[7141837¢

KnaccngunupoBaTh n3ydaemble BEILIECTBA 10 COCTaBY U
cBoiictBaM. CocTaBisATh (POPMYIIBI OKCHIIOB, KHCJIOT,
OCHOBAHM, COJIEH U HA3bIBATh UX MO MEXAYHAPOIHOMN
HOMeHKJIaType. [Iporao3upoBaTh CBOICTBA BELIECTB HA
OCHOBC O6IIII/IX XUMHUUYECKUX CBOMCTB N3YyUYCHHBIX
KJIACCOB/TPYIIII BEILECTB, K KOTOPHIM OHH OTHOCSTCSL.
CocTaBisTh MOJNEKYJISIPHBIE YPaBHEHUS peaKkni,
WJUTIOCTPUPYIOIIUX XMMUYECKUE CBONCTBA U CIIOCOOBI
IMOJTY4YCHU BEIIECCTB U3YYCHHBIX KHaCCOB/I‘pyHH, a TaK¥XKeE
HOJTBEP)KIAIOLINX T€HETHUECKYIO B3aUMOCBS3b MEKIY
HUMH. [Ipon3BOINTH BEIYMCIECHHS IO YPABHEHHUSIM
XUMUYECKUX peakuuii. [InaHupoBats U OCyLIECTBIIATL HA
NPAKTUKE XUMUYIECKHUE 3KCIIEPUMEHTHI, IPOBOANTh
HaOJII0ICHHS, 1eNIaTh BHIBOJBI 110 pe3yjIbTaTaM
9KCTIIEpPUMEHTA IIPU MPOBEACHUH JTA00PATOPHBIX OMBITOB U
npakTHIecKkux padbot. CienoBaTh npaBuiaM 0€30MacHOM
paboTHI B Ta0OpaTOpHUX NIPH UCTIOIH30BAHUH XUMHUIECKON
nocyssl 1 00opynoBaHus. BeicTpauBaTh pa3BEpHyThIE
MMUCHMEHHBIC U YCTHBIC OTBETHI C OTIOPOM Ha WH(GOPMAITUIO
U3 yueOHHMKa U CIIPaBOYHBIX MAaTepPHAaIOB, TPAMOTHO
HCII0JIb30BAaTh U3yUYEHHBII NOHATUMHBIN annapar Kypca
XHUMHH.

Wroro no pazneny
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Paznen 3. [lepuoauyeckuii 3axon u [lepuogudeckas cucrema xumuieckunx 3jaemMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peaknun (18 yacon)

OcHoBHbIe BUbI KOHTPOJIs: Texyuuil KoHTpouib; KoHTponbHbIX padboT — 1.

[Tepuoanueckuii 3aK0H 1
[Iepunonnueckas cucrema
3.1 XMUMHYECKUX DIIEMEHTOB
H.N. Menneneesa.
Crpoenue aroma

Bbu6nuoreka IJOK
https://m.edsoo.ru
/7141837¢

PackpbIBaTh CMBICT IEPHOANYECKOr0 3aKOHA. ONUCHIBATH
CTPOCHHUEC Ta6J'II/IHI>I «HepI/IOILI/I‘-IGCKaﬂ CHUCTEMA XUMHNYCCKUX
anemenToB [[.1. Menneneesa». MoaenupoBarbh CTpOCHHE
aToMa, SHEPreTUYECKUX YPOBHEHN U MOAYpPOBHEHN NpH
MOMOIIY PUCYHKOB, IEKTPOHHBIX KOHOUTYpaLuid 1
anekTpoHHorpadudeckux Gopmys. IoscHITh GU3NUECKUA
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CMBICJI TIOPAJKOBOTO HOMEPA, HOMEPOB NIEPHUOA U IPYIIIIBI
37IeMeHTa. XapaKkTepu30BaTh XUMHUECKHE 3JIEMEHTHI IEPBBIX
TpEX NEPUOJIOB, KA, KAIBLMA U UX COCOUHEHUS 10
nostoxkeHuto B Ilepuoauueckoii cucreme [1.11. Menneneesa.
OO0BACHATH 0011IKe 3aKOHOMEPHOCTH B N3MEHEHUH CBOMCTB
XUMUYECKUX 3JIEMEHTOB (M3MEHEHHE PaIIyCOB aTOMOB,
3NIEKTPOOTPULATENbHOCTH, BAJICHTHOCTH) U UX COCAMHEHUH B
TpeJiesiax MajIbIX IEPHOOB U TIaBHBIX MOATPYII C yYETOM
CTPOCHHS WX aTOMOB. Y4JacCTBOBATh B COBMECTHOI padoTe B
nape uiu rpymnne. BeicTpauBaTh pa3BEpHyTbIE TMCHMEHHBIE
Y YCTHBIC OTBETHI C OMOPOW Ha MHPOPMAIHIO U3 yuyeOHUKA U
JPYTHX UCTOUYHUKOB, B TOM uHciie MIHTepHeTa

XHUMHYECKast CBA3b.

PackpriBaTh CMBICT U3y4aeMbIX TOHATUNA. OnIpenemnsaTh BU
XUMUYECKOH CBSI3U B cCOeAMHEHUH. MOAemMpoBaTh CTPOCHHE
MOJIEKYJI IIPY IIOMOIIN PUCYHKOB, MOJENEH, SIEKTPOHHBIX U
CTPYKTYpHBIX (hopMyi1.Mconb30BaTh XUMUYECKYIO
CHUMBOJIMKY [UIS COCTaBJICHHS ()OPMYJI BEILIECTB,
AIIEKTPOHHOTO OanaHca peakuuii. OnpenensaTh CTENeHb
OKHUCJICHUA aTOMOB XUMHYCCKUX DJICMEHTOB I10 ¢)opMynaM u
COCTaBJIATh (POPMYIIBI OMHAPHBIX COSTUHEHUMN TI0 CTETICHU

bu6nuoreka IJOK
39 OKHCIIUTENBHO- ] https://m.edso0o.ru OKHCIICHUS] aTOMOB XUMHUYECKUX IeMeHTOB. OnpenensiTs
BOCCTAaHOBUTEILHEIE 1784183 7c OKHCIIUTENIb U BOCCTAHOBUTENb. PaccTaBiaTh K03 PHUIIMESHTHI
peaxumn — B CXE€MaX MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxIii MeToI0OM ANIEKTPOHHOTO Oananca. Habiromars
XUMHUYECKHUE OIBITHI 110 TUIaHy, aHATTU3UPOBATh U JIENIaTh
BBIBOALI. Mcnonb3oBath UKT ni1d co3manus Moaenei,
MOATrOTOBKM MIPE3EHTAIMH, JOKIa10B N0 TeMe. BricTpanBaTh
pa3BEPHYTHIE MICHMEHHBIE U YCTHBIE OTBETHI C OMTOPOH Ha
uHGOPMAITUIO M3 YUCOHUKA U IPYTHX UCTOYHUKOB, B TOM
yuciue MurepHera
Bbu6nuoreka IJOK
Hroro no pazneny 15 https://m.edsoo.ru
[7f41837¢
Bbubmuoreka LIOK
PesepBHOE Bpemst 3 https://m.edsoo.ru
[7141837¢
OBIIEE KOJIMYECTBO YACOB 68

I10 ITTPOI'PAMME
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TEMATHUYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoandecTBo yacoB
Kont Ipa DJIeKTPOHHbIE
HanmenoBanue KTH
Ne PoJIb (undposbie)
pa3aesioB U TeM qyecK OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AOIINXCSA
n/n HPOrpaMMbI Bcero HBIE e 06pa3OBaTeJII>
pado a6o HbI€ pecypchl
TBI p
TBI

Pa3nen 1. BemecTBo U xumuieckue peakuuu (17 yacon)

OcHoBHbIe BUIbI KOHTPOJIsi: Texymuii koHTposb; KoHTponsHbIX padot — 2; [IpakTrueckux pador — 1.

XapakTepru30BaTh XUMHUUECKHE JIEMEHTHI IIEPBBIX TPEX
IMEPUOJ0B, KaJIUA U KaJIbIHA 110 UX IMOJIOKCHUIO B
Ilepuonnueckoit cucreme J. . Menneneesa.
KnaccugunupoBaTh 1 Ha3bpIBaTh HEOPraHUYECKUE BEILIECTBA
N3YUYCHHBIX KJIACCOB. OnuceiBaTh 061111/16 XUMHNYECKHUEC

BubGmmoreka CBOICTBA BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIATH
[ToBTOpenwue u yriryoneHue N .
1.1 SHaHMH OCHOBHBIX PA3IENOB 5 1 EOK CBOHCTBA [PUMEPAMH MOJICKYIAPHBIX YpaBHEHMA
R KIacca ttps://m.edsoo.r | XuMuyecKux peakiuii. OnpenensaTs BUI XUMHYSCKOM CBS3H U
Kypea u/7f41a636 THUI KpUCTAINTNYEeCKON peméTku BemecTna. [IpornozupoBath
CBOICTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHSI.
BeicTpanBaTh pa3BEpHYTHIC MUCEMEHHBIC U YCTHBIE OTBETHI C
OTIOpO# Ha HHPOPMAITUIO U3 yUYeOHUKA U CTIPAaBOYHBIX
MaTepHajoB, FPaMOTHO MCIIOIB30BATh H3YUCHHBIN
MOHATHHHBIN anmnapaT Kypca XUMHH.
PackpbIBaTh CMBICT H3y4aeMbIX TOHSATHIA U IPUMEHSTH 3TH
HOHSTHS IIPU OIHCAHUY CBONCTB BEIIECTB U X
npespamiennii. KnaccupuuyupoBaTh XUMUYECKUE PEAKIIUH 10
BubGmmoreka Pa3IUYHBIM PU3HAKaM. Y CTaHABIMBATh 3aBUCHMOCTh
12 OCHOBHEBIE 3aKOHOMEPHOCTH 4 HOK CKOPOCTH XUMHUYECKOHW PEaKINH OT Pa3IMIHBIX (PaKTOPOB.
’ XUMHUYECKUX PeaKIHii https://m.edsoo.r | IIporHO3upOBaTH BO3MOKHOCTH MPOTEKAHUS XUMHUUECKUX
u/7f41a636 MIpEeBpaIeHUH B pa3UYHbIX yCI0BUAX. OnpeneisaTh

okuciurels 1 BocctanoBuredab B OBP. CocraBisaTh
AIIEKTPOHHBIN OanaHc peakiyuu. [I[pon3BOIUTh BEIYUCICHHUS
110 XUMHYCCKHUM ypaBHCHI/ISIM. y‘-IaCTBOBaTL B COBMeCTHOﬁ
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pabote B mape wim rpymie. BeicTpanBath pa3BEpHyTHIS
MMUCHbMEHHBIC M YCTHBIC OTBETHI C OMIOPOM Ha HH(OPMAITUIO U3
y4eOHHKa U CITPABOYHBIX MATEPUAIOB, TPAMOTHO
KCIIOJIb30BaTh U3YUYCHHBIA MOHATUIHBIN anmapaT Kypca
XHUMMH.

DNeKTponuTHIeCcKast
1.3 JMCCOLMAIHs. XUMUYCCKHE 8 1
pEeakIiy B pacTBOpax

bubmnoreka
HOK
https://m.edsoo.r
u/7f41a636

PaCKpBIBaTL CMBICIT U3Yy4a€MbIX HOH)ITI/Iﬁ, a TaK)XKE€ CMbICII
TEOPHUH IEKTPONUTHIECKON nrucconnanui. OObICHATH
HNPUYHHBI 3JIEKTPOIPOBOIHOCTH BOJHBIX PACTBOPOB BEILIECTB,
pasnu4ath cnadblie M CHIIbHBIE 3JEKTPOIUTHL. COCTaBISATh
YpaBHEHUS AUCCOLMALINHI KUCIIOT, 1IeJI04Yel U COJIeH, ITOJIHbIE
Y COKpalIEHHBIC HOHHBIE YPABHEHHUS XUMUYECKUX PEaKLUil
MOHHOT'O OOMEHa, KpaTKHe HOHHBIE YPaBHEHUS MPOCTHIX
peakmuii ruaponu3a coiei. XapakTepu3oBaTh 00IIHe
XMUMUYECKHE CBOICTBA BEIIECTB PA3IMUHBIX KJIAaCCOB Ha
OCHOBE TEOPHH 3JICKTPOIUTUIECKON AUCCOLUALINY;
IIOATBEPKIATh CBOMCTBA IPUMEPAaMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUU XMMUYECKUX peakuuil. Pemats
IKCIEPUMEHTAIbHBIE 3aJauH 110 TeMe. [ lnanupoBath 1
OCYHICCTBJIATH Ha IPAKTUKE XUMHNYCCKHUEC SKCIICPUMCHTEI,
IIPOBOJUTH H&6HIOZI€HI/I$1, ACJIaTh BBIBOJKI 110 pE3yJibTaTaM
HKCIEPUMEHTA IIPU MPOBEICHUH Ja0OPATOPHBIX OIBITOB U
npakTHyecKkux padot. CienoBaTh npaBuiiaM 6€30MacHON
paboThI B 1a0OpATOPHUU MTPH UCIIOIB30BAHUN XUMHUECKOM
nocyasl 1 obopynosanus. [IpoBoguTes BeIYMCIEHUS 110
XHUMUYECKUM YPaBHEHHSAM. Y 4acTBOBATh B COBMECTHOM
pabote B mape wiu rpynme. BeicTpanBath pa3BEpHYyTEHIC
MUCHMEHHBIE U YCTHBIE OTBETHI C OTIOPOi Ha HHPOPMALUIO U3
yueOHUKa U JPYTrUX UCTOYHUKOB MH(OpMAIMY, B TOM YHCIIE
HNurepuera

Hroro no pazneny 17

Paznen 2. Hemerasuiibl m ux coequuenus (25 4acoB)

OcHoBHbIe BUIBI KOHTPOJIs: Texymui KoHTpoub; KouTponsHbIX paboT — 1; [IpakTuueckux padbot —2.

OO61mas XxapakTeprucTHKa
2.1 XUMUYECKUX JJIEMEHTOB 4
VIIA-rpynmnsl. ["anorens

bubnnoreka
HOK
https://m.edsoo.r
u/7f41a636

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHNH CBOICTB
HEMCTAJIZIOB U UX COCZII/IHGHI/II‘/'I B IMpeaciax MajiblX ICPUOI0B
U rNaBHbIX noArpynmn [lepuoanyeckoi CUCTEMBI
XUMHNYECKHUX DJICMEHTOB C y‘IéTOM CTpOCHUA UX ATOMOB.
XapakTepu3oBaTh PU3MUYECKHE M XMMUYECKHE CBOMCTBA
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MTPOCTHIX BEII[ECTB TAJIOT€HOB (HA MPUMEPE XIJI0pa) U
CJIO’KHBIX BEIIECTB (XJIOPOBOAOPOAA, XJIOPUAA HATPHS),
CIOCOOBI UX MOJyYEeHUs, IPUMEHEHNE U 3HAUCHHE B
MIPUPOJIE U KU3HU uenoBeka. OnpeaensiTh XJI0pUI-HOHBI B
pactBope. [11aHupoBaTh M OCYIIECTBIATH Ha IPaKTHKE
XMMUYECKUE SKCIIEPUMEHTHI, IPOBOIUTH HAOIIOACHHUS,
ZienaTh BBIBOJIBI IO PE3YJIbTaTaM 3KCIIEPUMEHTA MPH
MPOBEICHUH JTA0OPATOPHBIX OMBITOB U MPAKTHYECKUX
pabot. CnegoBaTh mpaBuiIaM 0e301acHON PadOTHI B
1a00paTopuy MPU UCTIOJIB30BAHUN XUMHYECKOH MTOCY bl U
o0opynoBanusi. BeicTpanBathk pa3BEpHYyThIE MICEMEHHBIC U
YCTHBIE OTBETHI C ONIOPOH Ha HH(OpMAIIHIO U3 YISOHHKA 1
CIPaBOYHBIX MATEPUAJIOB, TPAMOTHO HCIIOIb30BaTh
M3YYCHHBI MOHSITUIHBIN annapaT Kypca XUMHH.

2.2

OO01mas xapakTeprucTHKa
XUMUYECKUX 2JIEMEHTOB VIA-
rpynmel. Cepa u eé
COCIMHEHUS

bubnnoreka
HOK
https://m.edsoo.r
u/7f41a636

OOBACHATH 00IIME 3aKOHOMEPHOCTH B N3MEHEHUH CBONCTB
371eMeHTOB VIA-TpyIbl U UX COEIMHEHUHN C yUETOM
CTPOEHUS X aTOMOB. XapaKTepu30BaTh (HU3NIECKUE U
XHUMUYECKHE CBOMCTBA MPOCTOIO BEILIECTBA CEPHI U €&
COCIMHEHUM (CEPOBOOPO/Ia, OKCUIOB CEPhI, CEPHOI
KHCJIOTHI, CYJIb(aToB), CIOCOOBI NX TOTYYEHHsI, IPUMEHEHHUE
Y 3Ha4YCHUE B IPUPOE U KU3HH YenoBeka. OnpenensiTh
HaM4Ke Ccyib(ar-uoHOB B pacTBope. OOBSICHATH CYIIIHOCTh
9KOJIOTHUECKHX MPOOIIEM, CBSI3aHHBIX C MepepadoTKOM
coeMHEeHU cephl. [11aHupoBaTh U OCYLIECTBIATH HA
NPAKTUKE XUMHYECKHUE 3KCIIEPUMEHTHI, IPOBOANUTH
HaOJIOICHMS], JIeNIaTh BBIBOAKI 110 pe3yIbTaTaM
skcnepumenTta. CieoBaTh nmpaBuiiaM 6e30macHor paboThI B
nabopaTopuy MPH UCTIOIB30BAHUN XMMUYECKOH MOCY bl U
obopynoBanus. [Ipon3BOIUTE BEIYUCICHUS IO XUMUYECKUM
YpaBHCHUAM. Hcnoap3oBaTh IIPpU BBIIIOJIHCHUU y‘Ie6HI>IX
3aJaHU{ TEKCThl ydeOHHKA, CIIPAaBOYHbIE MaTEPHAIIbI
(Ileprommyeckyro CUCTEMY XUMUYECKHX d1eMeHTOB J[. U.
MenpeneeBa, TaOIUIy pACTBOPUMOCTH KHUCIIOT, OCHOBaHUH 1
COoJIEH B BOJE, SJEKTPOXUMUYECKUN P HATIPSKEHUI
MeTaJuIoB). Mcnoap30BaTh NPH BHINOJIHEHUN YUEOHbBIX
3aJlaHA{ U B IIPOLIECCE UCCIIEI0BATENBCKOM NE€ATEIbHOCTH
Hay4YHO-TOIYJIAPHYIO JINTEPATYPY XUMUIECKOIO
coJepKaHusl, CIpaBOYHbIe MaTepHaibl, pecypchl MHTepHeTa
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O01mas XxapakTeprucTHKa

Bubnmoreka

OOBACHATH 00IIHMEe 3aKOHOMEPHOCTH B N3MEHEHUH CBOWCTB
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XMMHYECKUX dJIEMEHTOB VA-
rpymisl. A30T, Gocdop u ux
COCTMHEHUS

HOK
https://m.edsoo.r
u/7f41a636

AIEeMEHTOB VA-IpYIIIbl U UX COCAUHEHUHN C YUETOM CTPOCHHUS
UX aTOMOB. XapaKTepH30BaTh QPU3NIECKUE U XUMHUECKHE
CBOMCTBa MPOCTHIX BEMIECTB a30Ta U (hocdopa u ux
COCIMHECHUM (aMMHUaKa, COJIe aMMOHUS, @30THOU KHUCIIOTHI,
HUTpaToB, okcuaa gpocdopa (V) u hochopHOi KUCITOTHI,
(hocdaros), crrocoOb! MX MOTYUCHHS, TIPUMEHEHUE U
3Ha4YCHUE B IPUPOAE U KU3HU 4eoBeka. OnpeaessiTb HOHbI
aMMOHUS U QocdaTtnonsl B pacTBope. OOBIICHATH CYITHOCTb
IKOJIOTMYECKHX MPOOJIEM, CBSI3aHHBIX C HAXOKACHUEM
coemuHeHH a30Ta u Gocdopa B oKpykaroiIei cpee.
HHaHHpOBaTB 1 OCYHICCTBJIATH HA MPAKTUKE XUMUYCCKUC
OKCIICPUMEHTEI, IPOBOAUTH Ha6JIIOILeHI/I$I, JC€JIaTh BBIBOJBI 11O
pes3ynbTaTaM KCIEPUMEHTA IPU IPOBEACHUH J1a00paTOPHBIX
OTIBITOB U MpakTH4decKor paboThl. CreoBaTh MpaBUiIaM
Oe3omacHoi paboThI B TaOOPATOPUU MPHU UCTIOIB30BaHUU
XUMHYECKOH Mmocyasl U o0opynoBanus. [IponsBoauTh
BBIYHMCIICHHS 10 XUMUYECKUM ypaBHEeHUsIM. Mcrionb3oBats
NpY BBITIOJTHEHUH YUeOHBIX 3a/IlaHHAN TEKCThI yueOHUKa,
CIIPaBOYHBIE MaTEePHUAJIBI (TIEPUOINUECKYIO CUCTEMY
XuMHIeckux nemeHnToB /. . MenneneeBa, Tabnuiry
pacTBOPUMOCTH KHUCIIOT, OCHOBAaHUM U COJIEN B BOJE,
JNEKTPOXUMHUUECKUN PsiJl HAPSHKEHUHA METAJIIIOB).
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OO01mas xapakTeprucTHKa
XUMHUYECKUX 31eMeHToB [VA-
IpyHIbl. YIJIEpOI U KPEMHUMN
U UX COCTUHEHUS

bubanoreka
LHOK
https://m.edsoo.r
u/7f41a636

OOBSCHATH 00IIHE 3aKOHOMEPHOCTH B U3MECHECHUHU CBOWCTB
aneMeHTOB [VA-rpynmsl 1 UX coeAMHEHUH ¢ y4ETOM
CTPOEHUS X aTOMOB. XapaKTepu30BaTh (HU3NIECKUE U
XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB yrieposa u
KPEMHHUS U UX COSTUHEHUH (OKCHUJIOB YIJIEPO/Ia, YTOJIbHOU
KHCJIOTBI, KapOOHATOB, OKCHIA KPEMHHUSI, KPEMHHUEBOI
KHCJIOTBI, CHIIUKATOB), CIIOCOOBI UX MOYYEHUSs], IPUMEHEHUE
Y 3HaYCHUE B MPUPOJIC U KU3HU YenoBeka. OObSICHATD
NPUYUHHO-CIIEICTBEHHYIO CBS3b: CTPOCHHE BEIIECTBA —
CBOMCTBa — IMPUMEHEHHUE — HA IPUMEPAX COCAUHEHUI
yriepoza u kpemuus. OnpenensTb KapOOHAT- U CHIIMKAT-
MOHBI B pacTBOpe. OOBSCHATH CYLIHOCTb 3KOJIOTNIECKUX
npo0JieM, CBSI3aHHBIX ¢ HAXOXKIEHHEM YITIEKUCIIOTO Ta3a B
oKkpykatoiei cpene. [loarBepkaaTh 0COOEHHOCTH COCTaBa
OpraHUYeCKUX BEUIECTB MTPUMEPaMH MPOCTHIX COEANHEHU I
(MmeraH, 3TaH, TUJICH, alleTUIICH, YTAHOJ, TJIULEPHH,
YKCYCHasl KHCJIOTa), B3aUMOCBSI3b HEOPraHUYECKUX
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COCIMHEHHH YIIIepo/a 1 OpraHuuecKux BemecTs. OnucriBaTh
POTb OENKOB, KHUPOB U YIIIEBOAOB B (DYHKIIMOHUPOBAHHUU
JKUBBIX OPTaHU3MOB, COCTAB IPUPOIHBIX UCTOUHUKOB
YTJICBOJIOPOJIOB, UX POJIb B OBITY U MPOMBIIIIJICHHOCTH.
HpOBOZII/ITL BBIYHCJICHUA 110 YPABHCHUAM XUMHNUYCCKUX
peakuuii. [I1aHUPOBATh U OCYLIECTBIATH HA MIPAKTUKE
XUMUYECKUE 3KCIIEPUMEHTHI, IPOBOAUTH HAOIIOACHUS,
ACJIaTh BBIBOABI IO PE3YyJIbTaTaM 3KCIICPUMCEHTA IIPU
NPOBEICHUH JIAOOPATOPHBIX ONBITOB U MIPAKTUYECKUX PaOOT.
CrnenoBaTh mpaBuiiaM 0€301acHON PadOTHI B 1a00paTOpuu
MIPH UCTIOJIH30BAHUN XUMHUYECKOU MOCY/IbI B 000PYI0BAHUSI.
Hcnoap3oBaTh IIPpU BBIIIOJIHCHUHU y‘-I€6H])IX 3aIlaHHﬁ TCKCThI
ydeOHMKa, cripaBouHble Matepuaisl (Ilepuomndeckyro
cucteMy XxuMudeckux 31meMeHnToB J[. . Menzaeneesa,
TabJMILy PAacCTBOPUMOCTH KHCIIOT, OCHOBAHHUIA M COJIEH B BOJIE,
AIIEKTPOXUMUYECKUH PsIJ] HANPSHKCHUH METAJLIOB).

Wroro no pasgeny

25

Paznen 3. Merauibl ¥ ux coeqnHeHus (20 yacon)

OcHoBHbIe BUIbI KOHTPOJIsi: Texymuii KoHTposb; KonTponsHbIX padot — 1; [IpakTrueckux pador — 1.

3.1

OO0111e CBOMCTBA METAJIOB

bubnmoreka
HOK
https://m.edsoo.r
u/7f41a636

PackpbIBaTh CMBICT H3Y4aeMBIX TOHATUHN U IPUMEHATH 3TH
IOHATHUA IIPHU OITMCAHUN CBOMCTB BCUICCTB U UX
npeBparieHuii. OOBSICHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 3JIEMEHTOB METAJIJIOB M X COSAMHEHUH C
y4€TOM CTPOCHHUS UX aTOMOB. XapaKTepU30BaTh CTPOCHHE
METaJIIOB, 00IIMe PrU3nIecKkre 1 XMMHUIECKUE CBOMCTBA
METaIJIOB. XapaKTepH30BaTh OOIIHE CIIOCOOHI MTOTYIeHHUS
MeTasuioB. OnuckIBaTh CIIOCOOBI 3aIIUTHI METANIJIOB OT
koppo3uu. CiieioBaTh MpaBuiiaM 0e30MacHoONM PaboThI B
nabopaTtopuu MpU UCTIONB30BAHUU XUMUYECKOH MOCY bl U
o0opynoBanus. IIpon3BoaANTE BEIYMCIIEHHS IO YPAaBHEHUSIM
XUMUYECKUX PEAaKLUUH, €CJIM OAUH U3 PEarcHTOB CONEPKHUT
MpUMecH. Y4acTBOBaTh B COBMECTHON paboTe B mape Uiu
rpymie. Vicronb30BaTh MpY BHINOIHEHUH YUSOHBIX 3alaHUN
TEKCTHI yueOHHUKa, cripaBouHble MaTtepuaisl (Ilepuoanueckyro
cucTeMy XUMHYecKux 3i1eMeHToB J[. Y. Menpeneesa,
TabJIMIy PACTBOPUMOCTH KHCJIOT, OCHOBAHHIA M COJIEH B BOJIE,



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

AIEKTPOXUMHUICCKUH PST HAPSHKCHUH METAJIIOB).

3.2

Baxkueiinine MeTaibl 1 UX
COETMHEHUS

16

bubnmoreka
HOK
https://m.edsoo.r
u/7f41a636

OOBACHATH 00IIMe 3aKOHOMEPHOCTH B N3MEHEHUH CBONCTB
3JIEMEHTOB METAJIJIOB U UX COCMHEHUH B Tpynnax ¢ y4éToM
CTPOEHUS X aTOMOB. XapaKTepu30BaTh (HU3NIECKUE U
XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB METAIIIOB U MX
COeMHEeHMI (OKCHIIOB, THIPOKCHIIOB, COJIEH ), CIIOCOOBI X
MOJTy4EeHMs], IPUMEHEHUE U 3HAUCHNE B IPUPOJIE U KU3HU
YEJIOBEKA. Y CTaHABJIMBATh IPUYNHHOCIIEICTBEHHYIO CBS3b!
CTpOEHME BellecTBa — CBOWCTBAa — MPUMEHEHHE — Ha
IIpUMepax U3y4aeMbIX BellecTB. Pacro3HaBaTh ¢ IOMOIIBIO
KAa4EeCTBEHHBIX PEaKIUI HOHBI METAJJIOB: MarHusl, KaabIys,
amoMuHuA, TMHKA, sxenesa (1) u xenesa (I1I), mequ (11).
JokaspiBaTh aM(pOTEpHBII XapakTep OKCUIOB U THAPOKCUAOB
AIIOMVHHA W IUHKA. [[1aHnpoBaTe U OCYIECTBIIATE HA
MIPAKTUKE XUMUYECKHAE SKCIIEPUMEHTHI, IPOBOJUTH
HaOJI0/ICHNS], JIeNIaTh BHIBO/IBI 110 PE3yJIbTaTaM dKCIIEpHUMEHTa
IpU IPOBEJCHNH Ja00PATOPHBIX ONBITOB U MPAKTUYECKUX
pabot. CnegoBaTh mpaBuiIaM 0€301acHO padOTHI B
nabopaTopuy MpU UCTIONB30BAHUU XUMUYECKOH MOCY bl U
o0opynoBanus. [Ipon3BOAUTH BEIUMCIEHUS IO XUMUYECKUM
ypaBHEHUSM. Y4acTBOBaTh B COBMECTHOH paboTe B mape hin
rpynmne. BeicTpauBaTh pa3BEpHyThie TUCHbMEHHBIE U YCTHBIE
OTBETHI C OMOPOH Ha HHPOPMALIUIO U3 YUeOHUKA U
CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO MCIIOJIB30BaTh
W3YYCHHBI MOHSITUIHBINA annapaT Kypca XUMHUH.

Wroro no pazneny

20

Pasnen 4. Xumus u oxkpy:xamomas cpena (9 4acon)

OcHoBHbIE BU/IbI KOHTPOJISI: TeKymui KOHTPOJIb.

4.1

BemecTBa u Mmarepuaisl B
JKU3HU 4eJI0BEKA

bubnmoreka
HOK
https://m.edsoo.r
u/7f41a636

XapakTepru30oBaTh pPOIIb XUMHUH B PA3ITUIHBIX chepax
JIeATEeITFHOCTH JIIOJICH, OCHOBHBIC BEIIECTBA U MaTEPHAIIHI,
MIPUMEHSIEMBIE B )KU3HU COBPEMEHHOTO denoBeka. OOBICHSITH
ycIoBHs 0€30MaCHOTO MCIIONh30BaHHUS BEIIECTB U
XUMHUYECKUX peakiyil B ObITy. AHAIN3UPOBATH U KPUTUUECKU
OLICHHUBATh I/IH(bOpMaHI/IIO O BJIMSAHUU NPOMBIINIJICHHOCTH,
CEJIbCKOTO X03A1CTBA, TPAHCIIOPTA ¥ JIP. HA COCTOSHUE
OKpYKarollel cpelibl. Y METh OKa3bIBaTh MEPBYIO TOMOILb
IIPU XUMHUYCCKHX OKOraX M OTPABJICHHUAX. HpI/IHI/IMaTL
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ydacThe B 00CYKIEHUH MPOOIeM XUMHYECKOH 1
3KOJIOTHUYECKOMN HaIllpaBJICHHOCTH, BbICKA3bIBATh
COOCTBEHHYIO MTO3UIIHIO 110 Tpo0JIeMe U IpeaiaraTh
BO3MOXHBIE ITyTH €€ pelIcHMUs.

Hroro no pazneny 3
Bubnmoreka
LHOK

Peseparoe Bpema 3 https://m.edsoo.r
uw/7f41a636

OBUIEE KOJIMYECTBO YACOB 68

[10 ITPOIT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Mpakruy | [lara Hata uupposbIe
Tema ypoka p IIpakTHYecKkas yacThb
n/m yp Beero | KoHTPO | . o aH (pakr o0pasoBaTe/IbHbIE p
JbHbIE
padoThl pecypcnl
padoThl
BBoHBII HHCTPYKTaX MO
OBXJT Bub6mmoreka [JOK JladopaTopHbie onbIThbl: 1. Onucanue
M3UYECKHUX CBOMCTB BCIICCTB.
1 [Ipenmer xumun. Poms 1 https://m.edsoo.ru/ff0 ¢
XHMHU B )KU3HHU YEITOBEKA. d210c¢
Tena u BemecTna
ITonsitue o meToaax bubmmorexa [IOK
2 A 1 https://m.edsoo.ru/ff0
IIO3HAHUS B XUMHUH
d227e
Unctpyxrax mo OBXK]] TemoncTpanmu:
[IpaxTiaeckas padora Ne 1 Bu6mmoreka [JOK 1. JJabopaTopHOE 000pyIOBaHHE.
«ITpaBuna paOOTEI B 2. PazmuuHBle BHOBI  XMMHYECKOH
3 p p i 1 https://m.edsoo.ru/ff0
nabopaTopur U IPUEMBI D3 IOCYIbL.
oOparieHus ¢ 1abopaTOpHBIM B
000pyTOBaHHEM»
JdeMoucTpanuu:
3. CnocoObl  pazzmeneHus cmeceit
Bubmuorexa [LIOK (dpunpTpoBaHHE, BBINIApPHUBAHUE,
4 YucThie BEIIECTBA U CMECH. 1 httos://m.edsoo. ru/f JMUCTHILISILNS, XpoMaTorpadus).
Croco0sI pazaeneHus cMecei - : JlaGopaTopubie ONBITHI:
f0d26ca 2. Pa3sneneHnme cMecH C TIOMOIIBIO
Mar”Hura.
bu6moreka [JOK JIa6opaTopuble onbIThL: 3. Co3anue
5 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/f | Mozeneil MOIEKyI (IIAPOCTEPIKHEBEIX).
f0d2a6c¢
XUMHYECKUE JIEMCHTEI. bubunoteka IIOK
6 3HaKu (CHMBOJIBI) 1 https://m.edsoo.ru/f
XUMHUYECKHX DJIEMEHTOB f0d2be8
IIpocTeie u Ca0XKHBIS bubmorexa LIOK
7 Bep ecrBa 1 https://m.edsoo.ru/f
B f0d2a6¢
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ATOMHO-MOJIEKYJISIPHOE

Bbubmunoreka [JOK

8 R https://m.edsoo.ru/f
i £0d2d50
3aKOH MOCTOSHCTBA COCTaBa bubnuorexa [{OK
9 BerecTs. XuMudeckas https://m.edsoo.ru/f
dhopmyna. f0d2eae
BanenTHocTh aTOMOB bubmorexa [IOK
10 https://m.edsoo.ru/f
XUMHYICCKUX IJIECMEHTOB
f0d2eae
OTHOCHTEIIbHAS aTOMHAs Bbubmmnoreka [JOK
11 Macca. OTHOCHTENbHAs https://m.edsoo.ru/f
MOJIEKYJIIpHas Macca f0d323¢
MaccoBast 7101151 XUMHYECKOTO bubmorexa LIOK
12 SICMEHTA B COCHHCHHN https://m.edsoo.ru/f
f0d350c
13 KonuuecTBo BelecTsa. bubmorexa LIOK  newoncrpanm:
Mouts. MosoHas Macea https://m.edsoo.ru/f | 4. O6pasupl BemecTs KOAUIECTBOM 1
P £0d5230 MOITh.
JemoHcTpanum:
5. Owusuyeckue sBIEHHA (pacTHpPaHUE
caxapa B  CTyOKe, KWIIEHUE U
KOHZICHCAIUS BOJIBI U T. 1.).
6. Xwumuueckue sBicHHS (TOpeHUE
CBCYH, Pas3IoKEHUE caxapa,
B3aPIMOZ[eﬁCTBPIe cepHoﬁ KHCJIOTBI C
duznyeckne 1 XUMHICCKHE butmoTeka [JOK | X1OpHAOM Gapus, PpasIOmKCHIC
14 SBJIEHUA. XUMUYECKAS https://m.edsoo.ru/f | APOKeHAa memu(Il), BsanmonelicTaue
KeJiesa C cepou, B3aUMOJCUCTBHEC
peaknus f0d37fa xenesa ¢ pactBopoM comu Menu(ID)).
JlaGopaTopHsbie onbIThbl: 4. [Ipumeps
GM3uYecKux  SABJICHUH  (IUIaBJICHUE
BOCKa, TasHHE JbIa). llpumepsl
XUMHUYECKUX SBJICHHI (HpOKaJ'II/IBaHI/Ie
MeﬂHOﬁ IIPpOBOJIOKH, B3aHMOﬂeﬁCTBHe
MeJa ¢ KUCIIOTOM).
[IpusHaky u ycmoBust bubnmorexa [{OK
15 NPOTEKAHUS XUMHICCKHX https://m.edsoo.ru/f
peaxiuit f0d3al6
16 | 3akon coxpaHeHHs Macchl Bubmmoreka [[OK | AeMoncTpaum:

7.00BIT, WUIIOCTPUPYIOIIMNA  3aKOH
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BelecTB. XUMHAYECKUE
YPaBHEHHU

https://m.edsoo.ru/f
f0d3b8&8

COXpaHCHHA MACCHI.

Brruncnenus KOJIM4CCTBA,

butmorexa LIOK

17 | MacchlBetectsa ino https://m edscL)E) rw/f
YPaBHEHUSIM XUMHUYECKUX 0d 5& 08 - :
peaxiuit -

Knaccudukarms XuMmiuaecknx Bu6miorexa [IOK

18 peaKUuii (COCMHCHMS, https://m.edsoo.ru/f
Pa3IoKEeHMsI, 3aMEIIICHUS, f0<§)3 34
oOMeHa) -

M. B. JloMmoHOCOB —
PR butmorexa LIOK
YUIEHBIH-PHITHKIOTIETHCT. 1
19 O6oGmenHe 1 https://m.edsoo.ru/f
N f0d40c4
cucreMmarusaliys 3HaHUuUu
KonTponberas padora Nel mo bubnmorexa [{OK

20 Teme «BemecTsa 1 https://m.edsoo.ru/f
XIMHYECKUE PEaKITUI 044290
Bo3nyx — cmecs rasos.

bu6moreka [JOK
CocraB Bo3myxa. Kucmopo
21 = SHeMeHTHI/}If);IPOCTOG pox https://m.edsoo.ru/f
f0d448e
BeriecTBo. O30H
JdeMoncTpanuu:
8. BzammopeiictBue docdopa, cepsl u
Kene3a ¢ KUCIIOPOAOM.
q)H%quCKHe 1 XUMAIECKUC 9.0mpenesnenue coliepKaHusi KUCIopoaa
CBOICTBa KHUCIIOPOaa bu6moreka [JOK B BO3IyXE.

22 (peakuum OKUCIICHHS], https:/m.edsoo.ru/f | 10.0mbite1, JEMOHCTPHPYIOLLHE
roperawne). [loasTre 06 f0d4614 ycnosus BO3HHMKHOBCHU 1
OKCHIax MNpEKpanICHUsI TOPEHUS.

JlaGopaTopHble ONBITHI:
5. O3HakomiieHHE ¢ 00paznamu
OKCHIOB.
CrniocoObI TOTydeHUst
bubtmoteka [IOK

23 KHCIIOpo/ia B Tab0paTopuu 1 ) 1

HPOMBIHUICHHOCTH https://m.edsoo.ru/f
) f0d497a

IIpuMeHeHue Kucaopoaa -

TerumoBoii a3 ekt bubnmorexa [{OK

24 XUMHYECKOM peaKiuu, https://m.edsoo.ru/f
TTOHATHE O f0d4790
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TEPMOXUMHYECKOM
YpaBHEHHH, DK30- U
SHAOTEPMUYCCKUX PEAKITHIX

Tomnuso (HedTh, yroms u

eTan). 3arpasHonHe Bbubmmoreka [JOK
25 MCTaH). SarpA3HCHI https://m.edsoo.ru/f
BO3/yXa, CITIOCOOBI €T0 f0ddcda
MPEIOTBPAIICHUS -
Nuctpyxrax mo OBXK]]
[paktrueckas padbora Ne 2 bu6motexa [IOK
26 o Teme «[lomyuenue u https://m.edsoo.ru/f
coOHpaHue KUCIOPOa, f0d4ae2
HU3yUYEHHE €TO CBOWCTBY
Bogopon — aneMeHT u bubnmorexa [{OK
27 [POCTOE BELIECTBO. https://m.edsoo.ru/f
Haxoxnenue B npuposne f0d4dd0
dusnveckre ¥ XUMUICCKUC bubmuoreka [TOK {[;M"“"pa‘l[““‘
28 CBOWCTBa BOJIOPOJIA. https://m.edsoo.ru/f 5 B OPCHHE BOAOPONE-
. 3aMMOJICHUCTBUC BOOpOaa C
[Ipumenenune Bogopoaa f0d4ddo okcriom me (I1).
bu6moreka [JOK
29 [TonsATHE O KMCIIOTaX U COJIAX https://m.edsoo.ru/f
f0d50d42
bubmuorexka LIOK | nemoncrpauun:
30 Crioco6b! mosyyeHuns https://m.edsoo.ru/f | 11. Honyuenue, cobupanue u
BOJIOPOJIa B J1a00paTopuu fod4ddo pacro3HaBaHHEe BOAOPOAA.
N .. Bbubmmoreka [JOK
MonsipabIit 00bEM Ta30B. ]
31 https://m.edsoo.ru/f
3akoH ABoraapo f0d542¢
Brrancnenns 00néma,
KOJIMYECTBA BEIECTBA ra3a Bbubmmoreka [JOK
32 0 €T0 U3BECTHOMY https://m.edsoo.ru/f
KOJIMYECTBY BEIECTBA WM f0d55a0
00BEMY
Brruncnenust 00bEMOB ra3oB BuGmorexa [IOK
33 1O YPaBHCHHIO PCaKiih Ha https://m.edsoo.ru/f
OCHOBE 3aKOHA 00BEMHBIX 0d 5& 08 : :

OTHOIILIEHUH I'a30B
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O000611IeHE U

34 .
CHUCTEMATH3aLNs 3HAHMIA
bubmoreka LIOK | :
dusnyeckre U XUMHUYECKUE CMOHCTPaLH:
35 . https://m.edsoo.ru/f | 14. BzanmoneiicTBue BOAEI ¢
CBOMCTBA BOJIbI f0d587a MeTaJlIaMH (HaTpUeM U KaJbLIUeM).
N Bu6mmorexa [JOK | AeMouncrpaumu:
36 CocraB ocHoBauuii. [ToHsaTHE https://m.edsoo.ru/f 15. Habmroenne n3MeHEHHsT OKPacKH
00 Ul JKaTopax : - - HWHJUKATOPOB B PacTBOpax KUCIOT U
10d59e2 meaouen
Bopa kak pacTBopUTeEIb.
Haceimensasie u Bbubmmoreka [JOK JleMOHCTpALMH:
37 HEHACBHIIIICHHBIC PACTBOPBHI. https://m.edsoo.ru/f | 16. Pacteopenue BermecTs ¢ pa3uaHOi
MaccoBast 101 BEIIeCTBa B f0d5b40 PacTBOPUMOCTEIO.
pacTBope
Unctpyxrax mo OBXK]]
IIpakTrueckas padora Ne 3
ng teme «I1 I/IFETOBJ‘IGHI/IG bubmorexa LIOK
38 ACTRODOR fon OO https://m.edsoo.ru/f
p po! pea f0d5eba
MAacCOBOM mojei —
pacTBOPEHHOTO BEILIECTBAY
KonTponbnas pabora N2 o bu6motexa [IOK
39 teme «Kuciopoa. Bogopos. https://m.edsoo.ru/f
Bona» 10d6342
OKCHHBI: COCTaB, BI/I6HI/IOTeKa HOK HeMOHCTpaHHH:
40 knaccudukanus, https://m.edsoo.ru/f | 17. O6pasibi HeOpraHUYECKHUX BEIECTB
HOMEHKJIaTypa f0d664e PasIMUHBIX KIIACCOB.
IlonydyeHue u XUMHYCCKHUE
CBOITIYCTBa KHCIIOTHBIX bubmrorexa LIOK
41 OCHOBHEIX 1 aMoTe ’HHX https://m.edsoo.ru/f
P f0d664e
OKCHJOB
OCHOBaHUSA: COCTaB, Bbubmunoreka [JOK
42 Knaccudukanus, https://m.edsoo.ru/f
HOMEHKJIaTypa f0d67ca
Bu6 LIOK JemoHcTpanum:
HOJIMOTCKA 18. Peakiusi HEHTpaIn3amum.
IlonydyeHne u XUMHYECKHE
43 Y https://m.edsoo.ru/f | JIa6opaTtopubie onbiThI: 6. [Tonydenue

CBOMCTBAa OCHOBAaHUU

f0d67ca

HEPACTBOPUMBIX OCHOBAHUH.
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KwucaoTsr: cocras,

Bbubmunoreka [JOK

44 KiaccupuKanysl, https://m.edsoo.ru/f
HOMEHKJIaTypa f0dfee2
C€MOHCTpPaANuun:
bubsmorexa LIOK ?9 B3aI/11€IOEeI7'ICTBI/Ie pacTBopa cepHoi
https://m.edsoo.ru/f ' I
[MoIvaeHHe U XUMHICCKHE KHCIO0THI ¢ okcuaoM Meau (11).

45 qu f0dfee2 JIaGopaTopHble ONBITHI:

CBOUCTBA KUCIIOT 7.B3anmoeiicTBre KHUCJIOT ¢
METaJlJIaMHU.

Comnu (cpegnue):

HOMGH(KJI'I)aT pa )cnoco61,1 bubmorexa HOK | flewoncrpamn:

46 ypa, https://m.edsoo.ru/Q | 20. BritecHeHue 01HOTO MeTamIa
HOH\}’/‘IGHI/ISI, XUMHUUYCCKHEC 0ad9474 JPYTUM U3 pacTBOpaA COJIM.
CBOICTBa Vady4/4
Unctpyxrax mo OBXK]]

[IpakTiaeckas padora Ne 4.
Pemenne Bbubmmoreka [JOK

47 SKCIEPUMEHTANIBHBIX 33124 https://m.edso0.ru/0
1o Teme «OCHOBHBIE KJIACCHI 0ad9b7c
HEOPraHHMYECKHX
COCTMHCHHI)

I'eneTnyeckast CBA3b MEKIY bubnmorexa [{OK
48 KJIACCaMK HEOPTaHUYECKHUX https://m.edso0.ru/0
COEIMHEHHMIA 0ad9a50
Bbubmmoreka [JOK
O6o006meHue u
49 CHCTeMATH3AIIS AN https://m.eds00.ru/0
0ad9cb2
KonTponrsHas padota Ne3 mo
TeM:gOCHOBHEIe KJ1aCChI bubmorexa [IOK
50 SO https://m.eds00.ru/0
P s Oad9ela
COETMHEHMIH
n JemoHcTpanum:
epBEIE TTONBITKA
p Bubuorexa [JOK 21. OsHakoMJIeHHE C  00pa3lnaMu
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C paCcTBOpaMH KHUCJIOT U HICJIOYCH.

52 [Mepuoanveckuii 3aK0H U bu6moreka [IOK
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[Iepunonuueckas cucrema
XUMHUYECKUX 3JIEMEHTOB /.
. MenneneeBa

https://m.edsoo.ru/0
Oada52c

3 (U bu6mmoreka [JOK
53 PHOJBL, TPYIIIEL, https://m.eds00.ru/0
MO/ITPYIIITHI 0adasdc
Ctpoenne atomoB. CocTaB bubmmorexa [IOK
54 ot OpMHBIX e I/I:e;OTonLI https://m.edsoo.ru/0
AP 0ada342
CrtpoeHue 3IeKTPOHHBIX Bubmorexa LIOK
000JI0YeK aTOMOB 3JIEMEHTOB
55 N https://m.edsoo0.ru/0
[Tepunonnueckoii cuctemsl .
Oadabbc
. Menpneneena
XapakTepuctuka
XHMHUYECKOTO AJIEMEHTA I10 bu6moreka [JOK
56 €ro IMOJI0KECHHIO B https://m.edsoo.ru/0
[epuoamueckoii cucteme /1. 0ada824
. MenneneeBa
3nauenue [lepuonnueckoro
3aKOHA JUIsl Pa3BUTHUS HAYKH bubnuorexa [{OK
57 u npaktuku. /1. U. https://m.edsoo.ru/0
Mennenees — y4€HBIH, 0ada96e
TEIaroT ¥ FPaXJIaHUH
DNEeKTPOOTPHUIIATENEHOCTD bubnmorexa [{OK
58 ATOMOB XUMHUYECKUX https://m.edso00.ru/0
3JIEMEHTOB Oadaab8
Bbubnunoreka [JOK
59 HoHHas XUMUYECKasl CBS3b https://m.edsoo.ru/0
Oadac34
KoBanenTHas moaspHas bubmorexa LIOK
60 P https://m.eds00.ru/0
XUMHYCCKAs CBSI3b
Oadaab8
KoBaneHnTHas HenosspHast bubmorexa [IOK
61 P https://m.edsoo.ru/0
XHUMHYCCKAs CBSI3b
Oadaab9
62 CreneHb OKUCIEHUS bubmorexa [TOK

https://m.edsoo.ru/0
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Oadae28

JdeMoucTpanuu:
Bu6mmorexa IJOK 22 IlposeneHue OIIBITOB,
63 OKHCIIHTEIBHO- 1 https://m.edso0.ru/0 WILTIOCTPUPYIOIINAX IpHUMEPBI
BOCCTaHOBUTCIIBHBIC PCAKIINN * - . OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX
0adb076 peaxuuit (ropenue, peakuuu
Pa3IOKEHHs, COCTMHEHHS).
OKUCIHTIH I bu6moreka [JOK
64 BOCCTAHOBHTONI 1 https://m.eds00.1u/0
0adb076
KonTponbsras padora Ne4 mo bubnmorexa [{OK
65 teme «CTpoeHHe aToMma. 1 https://m.edso0o.ru/0
XuMH4YeCKast CBSI3bY 0adb486
Pe3epBHBIiT ypoOK. bubnuorexa [IOK
66 0O6006111eHNE U 1 https://m.edsoo.ru/0
CHCTEMAaTH3aIUsl 3HAHUH 0adb33c
PesepBHBIIT ypOK. bubnuorexa [{OK
67 O0001eHe 1 1 https://m.edso0.ru/0
cHCTEMAaTH3alUs 3HAHUI 0ad9cb2
PesepBHBIiT ypoK. bubnmorexa [{OK
68 O06001menue u 1 https://m.edsoo.ru/f
CHCTEMAaTH3aIUsl 3HAHUI f0d61c6
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME
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ITIOYPOYHOE INIAHUPOBAHUME

KosnyecTBO 4yacos DJIeKTPOHHBbIE
Ne ara upposbie
Tema ypoka Kontp MpakTu A ungp IIpakTHyeckas 4acThb
n/n Bcero 0JILHBI IJIaH J—IaTa 06pa30BaTeﬂbHBle
o YyecKue dakr pecypeb
padoThbI
padoThl
BBOJHBII HHCTPYKTaX 110
OBbX
Ile ngmqem(nﬁ 3aKOH Bubmiorexa LOK
1 P : 1 https://m.edso0o.ru/00
Ilepuoanueckas cucrema
adb59¢
XUMHYECKUX deMeHToB /1.
U. MenneneeBa
3aKOHOMEpPHOCTH B
I/I3MeHeHI/I§ CBOMCTB bubsmorexa [IOK
2 HMITICCKIX SCMEHTOB 1 https://m.edsoo.ru/00
) adb6b6
MIEPBBIX TPEX MEPUOJIOB
Knaccudukamnus u bubmmorexa [IOK
3 HOMEHKJIaTypa 1 https://m.edso0.ru/00
HEOPraHW4YeCKUX BEIIECTB adb7e2
JemoHcTpanum:
. 1.03HaKoMIIeHUE c MOJICIIIMHU
Buapl xuMu4eckoi cBsI3M U Bbubnuoreka IJOK KPHCTAILTHIECKHX peIméTok
4 THUIIBI KPUCTAJUTMYECKUX 1 https://m.eds00.ru/00 | Heopranuyeckux BeuIeCTB — METALIOB H
peméTok adbac6 HeMeTaioB (rpaduTa M anaMasa), CIOKHBIX
BEIICCTB (XJIOpUIa HATPHSA).
Kontponbhas pabora Nel
o teme «IloBTOpeHue u
5 yriyOJeHre 3HAHU 1 1
OCHOBHBIX Pa3JIeTIOB Kypca
8 Kimacca»
Knaccuduxarms bubmmorexa [JOK
6 XAMHYECKHUX PEaKIHii 1Mo 1 https://m.edso0.ru/00
pa3IMYHBIM IPU3HAKAM adbcb0
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IlonsiTHe 0 ckopocTu
XUMUYECKON pEaKLHH.

Bbu6nuoreka IJOK

JemoncTpanum:

2. HccnemoBaHme 3aBUCHMOCTH CKOPOCTH
XUMHMUYECKOM peakuuu OT BO3JeHCTBUA
Pa3IUYHBIX (haxTopoB (creneHb

7 I https://m.eds00.ru/00 | usmenbuenuss — BemiecTBa, — TeMmeparypa,
OHATHC O TOMOTCHHBIX U adbega KOHLCHTpalus pearupyromux BCIICCTB,
TETCPOrcHHBIX PCAKINAX HaJTUYUe KaTaln3aropa, pUpoa
pearupyonyx BEIIeCTB).
[ToHsiITHE O XUMUYECKOM
aBHOBecHU. PaKTOPbI
I]:J'IPI?IIOH.IPIG Ha CKO gCT’L Bubmiorexa L[OK
8 IMIECKO eaKII;HH " https://m.edsoo.ru/00
P adc28c
MOJIOKCHHUEC XUMHNYCCKOT'O
paBHOBECHS
JemoncTpanuu: 3. BeiroyiHEHHE ONIBITOB,
OKHUCINTEIBHO- Bbu6nuoreka IJOK WLTIOCTPHPYIOLINX TIPHMEpEI
9 BOCCTAaHOBUTEJILHBIC https://m.eds00.ru/00 | oxuciauTENEHO-BOCCTAHOBUTENBHBIX
peaKium adcade peaxuuii (ropeHne, peakiny PasioKeHHS,
COCITUHCHHS).
Teopus
SHGIFTpOJ'II/ITI/IIIGCKOI\/’I buomiorexa LIOK it 4.1
1 . emoHcTpauun: 4. VccienoBanue
0 nucconuaryi. CUIbHBIE U hgp;ggm.edsoo.ru/()() 3JIEKTPOIPOBOJHOCTH PaCTBOPOB BELIECTB.
aac
cla0ble AIEKTPOIUTHI B
JdeMoncTpanmu:
5. BbInonHeHue OnpITOB, UIUTIOCTPUPYIOLIUX
MIPU3HAKHU MPOTEKAHUS peaKLuil HOHHOTO
Bu6 LIOK obMmeHa (0Opa3oBaHHE OCalIKa, BEIICICHIE
HOJIMOTCKA rasa, 00pa3oBaHKE BOJIbI)
HoHHBIE ypaBHEHUS » OOP :
11 N yp https://m.edsoo.ru/00 | JIaGopaTopHble ONBITHI:
pcaxuu add448 1. Peakniuu HFOHHOTO OOMEHA B PacTBOpax
ANEKTPONUTOB: cynbdara meau (11) n
[IeyI04H, KapOoHaTa HATPUSL U COJITHON
KHMCJIOTBI, PEAKLIMUA HEUTpAIN3aluu MEXKIY
TUIPOKCHUJIOM KaJIHsI M COJISTHOW KHUCIOTOM.
XUMUYECKUe CBONCTRA
KHCJIOT ¥ OCHOBaHMI1 B bubnuoreka IJOK 1 61
. emoHcTpamun: 6. Mccnenosanue
12 CBETE MPECTaBICHHUH 00 https://m.edsoo.ru/00 patl A y
. Tpolecca UCCOIMAIMA KUCIOT, IET0YEH.
3IEKTPOJIMTHICCKON adds5d8
JUCCOLIHAIINT
XHUMHYECKHE CBOWCTBA Bbubmuoreka LIOK _—
o emoHcTpauun: 7. VccienoBanue
13 COJICH B CBETE https://m.edso00.ru/00 A pa A%
. [poIecca UCCOMHAINU COJIE.
TIpeICTaBICHU 00 add8b2
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3JIEKTPOJTUTUUECKOU
JUCCOLMAII

[Tondarue o rugposnuse

Bbu6nuoreka IJOK

,HeMOHCTpaIIP[I(I: 8. BrInoHEHHE OTIBITOB
10 OIPEACIICHUIO CPEIbI B paCTBOpax coJtei

14 . https://m.eds00.ru/00 | (xnopuna HaTpus, kKap6oHATa HATPHS,
coJjieu add9od4 XJIOpU/a IUHKA).
bubnuoreka IJOK
O06o06mieHue U
15 https://m.edso00.ru/00
cucTeMaTu3aIus 3HaHuM b
addd12
HuctpyxTax no OBXK]]
Bbub6nuoreka IJOK
[IpakTudaeckas padora Ne 1. 1
16 «(PeaKIiy HORHOTO https://m.edso00.ru/00
addbfa
oOMeHa»
KonTponbras padora Ne2
10 TEMeE Bbubmuoreka LIOK
17 «DIEKTPOTUTHYECKAS https://m.edsoo0.ru/00
Jquccoruaris. XMMHYECKHE addec0
peaKIiy B paCTBOPAX)
OO0mmas xapakTepHCTHKA
ranorex OBp XHMI;/H ecKie bubmrorexa [{OK Jemoncrpanun: 9. BEIMOTHEHHE ONBITOB,
18 = ) https://m.eds00.ru/00 | orpaxaromux $pusnyeckue 1 XMMUYECKHE
CBOHCTBA Ha ITPUMEPE addfe2 CBOICTBA TAJIOTEHOB M UX COEIMHEHUN
XJIopa =
JeMoncTpanuu:
C 10. Iloxy4yeHue XJI0poBOAOPOAA.
Xnoposonopox. ComsiHast Bu6mioreka [JOK 11. O3HaKOMIIEHHE ¢ 00pa3IaMU XJIOPHIOB
19 KHCJI0Ta, XUMUYECKUE https://m.edsoo.ru/00 (ra;IOTCHUIOB).
CBOWCTRBA, TIOTyYEHHE, P JlaGopaTopHble ONBITHI:
IpUMEHEHHE adel04 2. [IpoBeneHne Ka4eCTBCHHBIX peaKknuii Ha
XJIOpUA-UOH U Ha6JHOI[CHI/Ie TIIPU3HAKOB UX
MIPOTEKAHUSI.
Brruncnenus mo
Bbubnuoreka IJOK
20 YpPaBHEHUSIM XUMHYECKUX ] 1
peaKui, eCIH OITHE 03 https://m.edso00.ru/00
’ ade488
PEarcHTOB JIaH B M30BITKE
Bbub6nuoreka IJOK
21 Obmas xapakTepuCcTUKa https://m CdS(])_E) ru/00
aneMeHTOB VIA-rpynmsl o -
ade64a
27 AnnoTporHbie Bbubmuoreka LIOK JNemoncrpamuu: 12. O3HaKOMIICHHE C
MOIM(UKAIIAN CEePBIL. https://m.edsoo.ru/00 | obpasuamu cepsl u €& COCTUHEHUAMH.
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Haxoxnaenue cepol u e€
COEIMHEHU B IPUPOLE.
XUMHUYECKHE CBOUCTBA
cephl

ade64a

CepoBoa0pO/I, CTPOCHHUE, bubnmoreka ITOK
23 (hr3uUecKre U XUMHYECKUE https://m.edsoo.ru/00
CBOMCTBa ade802
JeMoucTpanuu:
13.Habmonenne mporecca oOyriIHMBaHHS
caxapa noJ JeficTBUEM
Oxcuppi cepsl. CepHast Bu6muorexa [JOK KOHIIEHTPHPOBAHHOMN CEPHOH KHCIOTHL.
24 KHUCJIOTA, (I)I/ISI/IIIGSKI/IG Hu https://m.eds0o.rw/00 .;IaﬁBopaTopm:le ONBITHI: ) }
XUMHUYECKHE CBOMCTBA, . b3anMOICHUCTBUE pa36aBJIeHHOI/I CEpHON
NpHMeHeH e adea28 KHCJIOTHI C [UHKOM.
4. HpOBeZ[eHI/Ie KauyeCTBEHHOU p€akuunu Ha
Cynb(aT-uoH U HAOIIOICHHE IPU3HAKOB HX
IIPOTCKaHUA.

XUMHUUECKUE PEAKLIUH,

JISKAIIIE B OCHOBE

MIPOMBILIUIEHHOTO CIIoco0a Bubmorexa LJOK

25 HOJTYYCHHUS CEPHOI https://m.edsoo0.ru/00
KHCJIOThI, XUMHYECKOE adec8a
3arpsi3HCHUE OKPYKAroIIeH
CpEeJIbl COSTMHEHUSIMHU CEPBI
Brruncienre MaccoBoit Bbubmuoreka LIOK

26 JTOITH BBIXOJIa TIPOYKTa https://m.edsoo.ru/00
peaxkiuu adec8a
O600menue u

27 CHCTEMAaTU3AIUA 3HAHUN
OO01mas xapakTeprucTHKa
3J€MEHTOB V A-TpyIITIbI. bubnuoreka ITOK

28 A30T, pacipocTpaHeHHE B https://m.edsoo.ru/00
npupoje, pusndeckue u adeeab
XUMHUYECKHUE CBOMCTBA

JlaGopaTopHble ONBITHI:
AmMMuak, ero gusudeckue Bbubmuoreka LIOK 5. BsamMoneiicTBHE COJNEH AMMOHHS CO

29 M XMMHUYECKHE CBOWCTBA, https://m.edsoo.ru/00 | menousto.

N0JTy4eHUe U NPUMEHEHHE adfoo4 6. IIpoBeneHne Ka4eCTBEHHOM peakuK Ha

HWOH aMMOHUSA U Ha6J'IIOI[eHI/Ie IIPU3HAKOB.
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HuctpyxTax no OBXK]]
[IpakTudeckas pabora Ne 2

Bbubnuoreka IJOK

30 o teme «Ilomyuenue https://m.edso0.ru/00
aMMHaKa, H3y4eHHUE ero adf180
CBOMCTBY»

A30THas KUcjI0Ta, eé bubmoreka [IOK Aevonctpaunu:

31 https:// d 100 14.B3aumoneiictBue Meau ¢
(pusmyeckne U XUMHYECKHE PS.//I.€dS00.Iu. KOHIIEHTPUPOBAHHOM a30THOM KMCIIOTO.
CBOIiCTBa adf306
Hcnonb3oBaHue HUTPATOB
U COJIEHl aMMOHHUS B
Ka4eCcTBE MUHEPAJIbHBIX Bubmorexa LJOK

32 yaoOopeHuil. XuMuieckoe https://m.edso0.ru/00
3arpsi3HEHNE OKPY KaroIIei adf518
CpeIbl COCTUHEHUSIMU
aszora
dochop. Oxcnn pochopa Hemoncrpanun:

% g) (b%c(p OpHaf) KHS)HOPTa Bu6mmoreka LIOK 15. Kostekuuu: Gpocdop U ero coeAnHeHus.

33 ’ https://m.edsoo.ru/00 | JIaGopaTopHbie onbITHI:
q)H?’fIquKHe 1 XUMIICCKUC adf68a 7. IlpoBeneHne Ka4eCTBEHHOM peakuK Ha
CBOMCTBA, ITOJTYYCHHUEC ¢ocdaT-noH 1 HabMOAEHHE TPU3HAKOB.
Ucnons3zoBanue docdartos
B KQ4€CTBE MUHEPATHHBIX Bbubmuoreka LIOK JleMOHCTpPALMH:

34 ynoOpeHuit. 3arps3HeHne https://m.edsoo.ru/00 | 16. O3HakoMIeHHE C 06PA3IaAMH A30THBIX U
TIPHPOJTHOM CpeIbl adfc20 bocopubix ynodpenuii.
dhocharamu

JdeMoucTpanuu:
Vrnepon 17. U3yuenne mopeneil KpUCTATMIECKUX
pactpo C”["paHeHI/Ie B bubmorexa [IOK pelleToK  anMasza, TrpauTa, MOIEKYIIBI

35 https://m.eds00.ru/00 | dymnepena.
npupone, ®H3Hq%CKHe H adfd9c 18. O3HaKOMJIEHHE C POLIECCOM AJCOPOLUH
XUMHUYCCKHUEC CBOUCTBA PacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM

yraném. [Ipotusoras.
Oxcups yriiepoaa, ux
(uznUeckue U XUMHYECKHE Bubmorexa LJOK

36 CBOMCTBA. DKOJOTHYECKHE https://m.edsoo.ru/00
MPOOIIEMBI, CBSI3aHHBIE C adfebe
okcuioM yraepoaa (IV)

YronpHasg KUCIOTa U €€ bubmorexa LIOK JIa6 8. I
aoopaTopHbI¢ OIBbITHI: . OBCACHUC

37 https://m.edso00.ru/00 patop POBe

COoJIn

ae006¢

KaueCTBEHHOH pPEeaKIy Ha KapOOHAT-UOH M
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HaOJIr0IeHNE TTPH3HAKOB.

HepBOHa‘-IaIH:HBIe IIOHATHA
00 OpraHU9YecKx

Bbu6nuoreka IJOK

38 so https://m.edsoo0.ru/00
IeCTBaX Kak o ac05de
COCJIMHCHHSX YTIIepoJia =
JemoncTpanuu:
. Bu6mmoreka LIOK 19. Buneomarepuanbl: CHIMKaTHAS
39 Kpewmunii u ero https://m.eds0o.ru/QQ | "POMBILUICHROCTS.
COEMHEHUS JlabopaTopHeie onbIThI: 9. [IpoBenenne
ac080a Ka4ECTBEHHON PEaKIMH HA CUJIMKAT-UOH U
Ha6J'IIOZ[eHI/IC IIPHU3HAKOB.
WucTpykTax mo ObX]/]
[Mpaktuueckas pabora Ne 3.
Pemrenne Bbubmuoreka LIOK
40 AKCIIEPUMEHTAIBHBIX 33134 https://m.edsoo.ru/00
o TeMe «Bakuere acObf2
HEMETAJUTBI M UX
COCITUHCHHMSD)
41 O06o01IeHue 1 5
CHCTEMAaTH3aIHs 3HAHMH
KonTtponbHas pa(EOTa Ne3 Bubmorexa LIOK
42 no reme «BaxHeHmme https://m.edso0o.ru/00
HEMETaJUTBI B HX
aelel8
COCITUHCHHUSDY
OO01mas xapakTeprucTHKa
XUMHYECKUX JICMEHTOB —
MeTaI0B. MeTaminyeckas bubnuoreka IJOK Hemoncrpamun:  20.  OsHakomnenue ¢
43 CBA3b U METaINYECKas https:/m.edsoo.ru/QQ | OOPa3UaMI  MCTALIOB I CIIABOB,  HX
" (I3UIECKIMH CBOHCTBAMHU.
KpUCTAJUITMYECKas perérka. ael03e
duzndeckue CBoMcTBa
METaJUIOB
XUMHUYECKUE CBONCTRA Bu6miorexa [IOK
44 geTaHHOB' . https://m.edso00.ru/00
NIEKTPOXUMHMECKH PSiY ae1156
HANPsHKESHUH METaJIJIOB -
OO61mue crocoObl bubnuoreka ITOK
45 HOJTy4CHHUS] METAJLJIOB. https://m.edsoo0.ru/00
CrutaBbl acll56



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Brruucnenus no
YPABHEHUSIM XUMHYECKUX

46 PEaKIUiA, €CITH OIMH U3
PEareHTOB COACPIKHUT
IpUMeCcH
TTonsTe 0 KOppoO3MH Bubmiorexa IIOK éﬂe Mm;fpamm:
47 1YY hitps://m.eds00.ru/00 . 3y4eHHE pe3YJIbTAaTOB  KOPPO3UH
METAJIJIOB ac]1278 METAJIJIOB.
Bbub6nuoreka IJOK gzeM"“STPa“"“:
48 [1len0YHbIe METAILIBI https://m.edsoo.ru/00 - VKDAUMBANNC  TLTAMCHH  HOHAMH
14b2 HaTpusd, Kajlnusd U KaJblUs.
ae
OKcubl 1 THIPOKCHIBI buGmiorexa LIOK J;Se MI/(I)HCTpauM: 6 i
49 A P A https://m.edsoo0.ru/00 - VISYHCHHC OCODCHHOCTCH
HanI/ISI U KaJIudgd B3aNMOJCUCTBUS OKCHIA KAJIbIUI U HanI/ISI
ael4b2 ¢ BOJIOI.
[IlenoyHo3emMenbHBIE bubnuoreka ITOK
50 MeETaJUIbI — KaJbIHAI U https://m.edso0.ru/00
Mar"uii aelSe8
Baxneinine coeqMHeHHS Bubmuorexa LIOK
51 B A https://m.edso0.ru/00
aelSe8
5 O06001enue n
cucTeMaTu3anys 3HaHuM
JKEcTkocTh BOJIBI U buGmiorexa LIOK
53 CIIOCOBBI 68 ci AHCHIS https://m.edsoo.ru/00
yerp 21886
Bbubmuoreka LIOK
54 AnroMuHMI https://m.edso0.ru/00
aelc64
Antborepisie croficrsa Bu6nuorexa [{OK .iIOaGHOpaTopﬂme ONBITHI: 3
55 P hitps:/m.eds00.ru/00 . UccnenoBanue aMmpoTepHBIX CBOICTB
OKCHAa U THAPOKCHU A THJPOKCHJIA aJTFIOMUHUS U THAPOKCHIA
aelco4 LIMHKA.
Bbu6nuoreka IJOK /;:M‘"I’/ICTP"“““‘
56 Keneso https://m.edsoo.ru/00 - VICCIICHOBAHHC  TIPONECCa  TOPCHHA
1d86 KEJI€3a B KUCJIIOpOJEL.
ae
57 Oxcupl, THAPOKCUIBI U Bubamorexa LIOK

https://m.edso0.ru/00



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

conu xenesa (1) u xenesza ac35¢e6
(II0)
JeMoucTpanuu:
O600IIeHNE 1 25. MccnenoBanue MpU3HAKOB MIPOTEKaHUS
58 o KAQUYCCTBCHHBIX peaKL[I/Iﬁ Ha UOHBI: MarHu4,
CHCTEMATH3alKA SHAHNH KaJIbIUs, aTFOMUHHMS, IMHKA, kere3a (1) u
xenesa (I11), mequ (1)
WucTpykTax mo ObX]/]
[Mpaktuueckas padbora Ne 4.
Pemrenne Bbubmuoreka LIOK
59 AKCIIEPUMEHTAIBHBIX 33134 https://m.edsoo.ru/00
1o teme «Baxkuenme ae3de8
METAaJUIBI U UX
COETUHEHUS
Brruncnenus no
YpaBHEHUSM XUMHUIECKAX
peaKLHuii, ecIu OOUH U3 Bubmiorexa LIOK
€areHTOB JIaH B U30BITKE
60 p https://m.eds00.ru/00
WM COJIEPKUT IIPHUMECH.
Jiep p ! ael750
Brruncnenust MaccoBoit I
JTOJIM BBIXOJIa TIPOAYKTA
peaKIu
61 O06001enue u
cucTeMaTu3anys 3HaHuM
KonTponbras pabora Ne4
62 o TeMe «BaxkHeimme
METAJUIBI U UX
COETUHEHUS
JdeMoucTpanuu:
BemecTtBa 1 MaTepuansl B bubnuoreka IJOK 26. Wsyuenme 0oOpasmoB  MaTepHaIoB
63 MMOBCEIHEBHOM KU3HHU https://m.edso0.ru/00 | (CTeKIO, CIUIaBBI METAILIOB, MOJTMMEPHBIC
YyeoBeKa ae3150 MaTEpHATL).
Bbubmmorexa IJOK
4 XUMHYECKOE 3arpsi3HEHUE 1
6 OKPYAKAIONICH CPeTL https://m.eds00.ru/00
Py P 2e4270
Bbubmuoreka LIOK
Poip xuMuu B penrteHun
65 P https://m.edso0.ru/00

9KOJIOTHYECKHX MPOOIIeM

ae4270



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

Pe3epBHBII ypOK. bubnmoreka ITOK
66 0O6006mmenne u 1 https://m.edso0.ru/00
cUcTeMaTH3alysI 3HaHUHN ae0dOa
PesepBHBIiT ypoK. bubmmorexa [JOK
67 O06o061eHue U 1 https://m.edso0.ru/00
cUcTeEMAaTH3aIis 3HAaHUH adb33c
Pe3epBHBII ypOK. bubnuoreka ITOK
68 0O6006mene u 1 https://m.edso0.ru/00
cUcTeEMAaTH3aIis 3HaHUH ad9cb2
OBLUIEE KOJIMYECTBO 68

YACOB I10 [TPOI'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




