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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XMMUM Ha YPOBHE OCHOBHOTO oOHIEro oOpa3oBaHUs COCTaBJI€Ha Ha
OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHON MPOrpaMMbI
OCHOBHOTO o01iero oOpasoBaHus, mnpeactaBieHHbIx B OI'OC OOO, a Takke Ha OCHOBE
denepasibHOM pabouell MporpaMMbl BOCIHUTAHUA M C Y4YETOM KOHLEMLUHMHU MPErnoJIaBaHUs
yueOHOro npeamera «Xumus» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit deneparu.

[Iporpamma 1o xuMuM Ja€T MpEACTaBICHHE O LENAX, oOlleld cTpaTeruu oOydeHus,
BOCIIUTAaHUS W Pa3BUTHs OOYYAIOIIMUXCSA CpPEACTBAMHU Y4yeOHOrOo MNpeIMeTa, yCTaHABIMBAET
o0s3aTeNbHOE IPEIMETHOE COJIepKaHue, MpeycMaTpUBaeT pacipeiesieHue ero mo Kjaccam u
CTPYKTypUpPOBaHME MO pas3fenaM M TeMaM [porpaMMbl 1O XHMHH, ONPEAENAET
KOJIMYECTBEHHBIE W  KAYECTBEHHBIC  XAPAKTEPUCTUKU  COJEPKAHUSA, PEKOMEHIYEMYIO
MOCJIEIOBATENILHOCTh M3YYEHHUS] XUMHUM C YUYE€TOM MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX
CBsI3€l, TOTMKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH O0ydarolMXCs, ONpeaesseT
BO3MOXHOCTH TpEeAMETa Il pealu3aluu TpeOOBaHMM K pe3yjbTaTaM OCBOEHHS OCHOBHOMU
o0pa3oBaTeIbHOM NPOrpaMMbl Ha YpPOBHE OCHOBHOTO oOOIIEro oOpa3oBaHUs, a TaKxKe
TpeOOBaHMII K pe3yibTaTaM OOYy4YeHHUSI XMMUU Ha YpPOBHE LeJed H3y4YeHHUs MpeaMera U
OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABaTEIbHON JIEATETLHOCTH OOYyYalolIerocsi M0 OCBOEHHUIO
y4e0OHOT0 coJiepKaHUsl.

3HaHWE XUMUU CIY>KUT OCHOBOM JIsl POPMHUPOBAHUS MUPOBO33PEHUS 00YUaIOIIErocs, €ro
NpE/ICTABICHUH O MaTepHATbHOM E€IWHCTBE MHpA, BAXKHYIO POJIb UrPAOT (HopMHUpyeMbIe
XUMHEN Tpe/CTaBICHUSI O B3aUMOIIPEBPAIICHUSIX HSHEPrUM U 00 DBOJIOLMU BEIIECTB B
OpUpOJIe, O MYTAX PEIHICHHsS IO0ANbHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHUSL UETOBEYECTBA —
CBIDbEBOM, DJHEPreTHMYeCKOW, TMHINEBOM UM  OSKOJOTMYECKOM  Oe30MacHOCTH, Mpodsiem
31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET pealu3alid BO3MOXKHOCTEM JUIsi camMopa3BUTUS U (HOPMHUPOBAHMS
KyJbTYpBI TUYHOCTH, €€ 0011el U (YHKIIMOHATILHOM IPAMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIIIJICHUS] U TBOPUYECKUX CIIOCOOHOCTEH O0yJaroIInuxcs,
HAaBBIKOB HMX  CaMOCTOSITEIBHOW  Y4eOHOW  NEATETbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHUH, HEOOXONUMBIX KaK B TOBCEAHEBHOM JKM3HHU, TaK W B
npo¢ecCUOHATIBLHON e TENIbHOCTH;

3HAKOMHUT CO CHENU(PUKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3[VISiJa HA €QUHCTBO IIPUPOABI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTAallOM B
(bopMUpPOBaHNHU €CTECTBEHHO--HAYYHON IPaMOTHOCTH 00y4YarOIInuXCs;

croco0cTByeT (HOPMHUPOBAHHIO IIEHHOCTHOTO OTHOUICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJAJ B 3KOJOTMYECKOE 0Opa3oBaHUE
00yYarOITHUXCA.

JlanHbie HampaBieHUs B OOYYCHHHM XMMHH O0€CTIEUYMBAIOTCS CHEIU(UKON COMEp KaHMSI
y4eOHOro MpelMeTa, KOTOPBIM SIBISETCS MEIaroru4eckd aJanTUPOBAHHBIM OTPaXKEHUEM
0a30BOM HayKH XUMHUH Ha OMPEICIEHHOM 3Tare e€ pa3BUTHSL.



Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEr0o 0Opa3oBaHUsSI OPUEHTHUPOBAH HAa OCBOCHUE
00y4YaroIUMUCSI CUCTEMBbI IEPBOHAYATBHBIX MOHITUN XUMHUH, OCHOB HEOPTaHUUYECKON XUMUU U
HEKOTOPBIX OTACIbHBIX 3HAUMMBIX MOHATUN OPraHUYECKON XUMUHU.

CrpykTypa coliepaHus MPOrpaMMbl MO XUMUM CPOpMHpPOBaHA HA OCHOBE CHUCTEMHOIO
noaxona k €€ m3ydeHuro. Conep:kaHue CKIAAbIBACTCS M3 CUCTEMbI MOHSATHM O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbl MOHATHH O XUMHUYECKOW peakiuu. O0e 3TH CHUCTEMBbI
CTPYKTYpPHO OPTaHU30BaHBI MO MPHUHILMUITY MOCIEI0BATEILHOTO Pa3BUTHUSl 3HAHHM Ha OCHOBE
TEOPETUYECKHUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akoHa J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUEHHUSI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3U;

— IIpeACTaBICHUN 00 DJIEKTPOIUTUUECKON JUCCOIMAIIMN BEIIECTB B PACTBOPAX.

Teoperuueckne 3HaHHMS PACCMATPUBAIOTCS HA OCHOBE JMIUPUYECKU TOJYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, pa3BUBAIOTCS IMOCJIEAOBATEIILHO OT OJIHOTO YPOBHS K JIPYromy,
BBITIOJIHSIST (PYHKIIMH OOBSICHEHUS W MPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHUS M BO3MOXKHOCTEH
MPAKTUYECKOTO MIPUMEHEHHS U TIOJIYYEHUS U3y9aeMbIX BEIIECTB.

OcBoeHME MPOTpaMMBbI IO XHUMHHU CIOCOOCTBYET (DOPMHPOBAHUIO TPEIACTABICHUS O
XUMHUYECKOW COCTAaBIAIONICH HAy4YHOW KApTUHBI MHUpa B JIOTUKE €€ CHCTEMHON NPUPOIbI,
IIEHHOCTHOTO OTHOIIICHUS K HAay4yHOMY 3HAHUI0O U METOJIaM TO3HaHMS B Hayke. M3ydeHwe
XUMHHU TPOUCXOJUT C TPUBIICYEHUEM 3HAHUN W3 paHEe H3YUYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Ipy M3ydeHUN XUMHHM TPOUCXOTUT (HOPMUPOBAHHE 3HAHUN OCHOB XMUMHMUYECKOW HAYKH
Kak 00JaCTH COBPEMEHHOT0 E€CTECTBO3HAHMS, MPAKTHUECKOW NESITEIbHOCTH YEJIOBEeKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYpHl. 3ajaya ydeOHOTO MpeAMeTa COCTOUT B
(GOpMHUPOBAaHUU CHUCTEMBl XHMUYECKUX 3HAHUM — BaKHEHITUX (PAKTOB, MOHATHHA, 3aKOHOB U
TEOPETUUYECKUX TOJIOKEHUHN, TOCTYIHBIX 0000IIEHNI MHUPOBO33PEHUYECKOTO XapaKTepa, si3bIKa
HAyKH, B MPUOOIICHUU K HAYYHBIM METOJIaM MO3HAHUS MPU U3YYCHUU BEIIECTB U XUMUYECKUX
peakuuii, B pOpMUPOBAHUH U PA3BUTUHU MMO3HABATEILHBIX YMEHUI U UX PUMEHEHUH B y4EOHO-
MO3HABATEIFHON U y4eOHO-UCCIIeI0OBATEIbCKON IEATETbHOCTH, OCBOSHUH MPaBUI 0€30MacCHOTO
oOpaleHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HM.

[Ipy u3ydeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS BXKHOE 3HAUYCHUE
npUOOpENn TaKue eI, Kak:

— (hopMUpOBaHNE MHTEIUIEKTYAIBHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaM0O0Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIEHWUH, CIMOCOOHOW amamTUpOBaThCA K
OBICTPO MEHSIOUIUMCS YCTIOBUSAM >KU3HU;

— HampaBJI€HHOCTh OOYyYEHUsI HA CHUCTEMAaTHYECKOe MpUOOIIeHHuE OO0yYaroluxcs K
CaMOCTOSITEJIbHOM  TMO3HABaTEIbHOM  AESATEIBHOCTH, HAy4YHbIM  METOJIaM  TO3HAHUS,
(bOpMHPYIOITIM MOTHBAITUIO U PA3BUTHE CTIOCOOHOCTEH K XUMUM;

— oOecrnieyeHUEe YCIOBUN, CIOCOOCTBYIOIIMX NPUOOPETEHHIO OOYYaIOIIUMUCS OIbITa
pPa3HOOOpa3HON JEATEeNbHOCTH, MO3HAHUS U CAMOIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3JIMYHBIX BUAOB JCSATEIbHOCTH;



— (opmupoBanue o01IeH PYHKIIMOHATBHOW U €CTECTBEHHO-HAYYHON IpaMOTHOCTH, B TOM
quclie YMEHUI OOBSCHATh U OLIEHUBATH SIBJICHMS OKPY)KAIOIIEr0 MUpPA, UCIONb3Yys 3HAHUSA U
OMbBIT, TOJYYEHHBbIE MPU U3YYECHUM XUMHUU, NPUMEHATh HX TMPU PEIICHUU MNpodieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU IEATEIBHOCTH;

— (opMupoOBaHUE Y O0YyHAIONTUXCS TYMAHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHYECKUX 3HAHUM JJI1 BHIPAOOTKH 3KOJOTMYECKH LIEIECOO0pPa3HOro MOBEACHUS B OBITY U
TPYJAOBOM NEATEIbHOCTH B LENSAX COXPAHEHHUs CBOETO 3J0POBbS U OKpYXKarouleil MpupoIHON
Cpelibl;

— pa3BUTHE€ MOTHUBAIlMM K OOYYEHHMIO, CIOCOOHOCTEHl K CaMOKOHTpPOJIIO U
CaMOBOCIIMTAHMIO HA OCHOBE YCBOEHHS OOLIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOQ WISl U HAPABIEHHOCTH JIaJbHEHIIET0 O0y4YeHHUS.

OO61iee 4nMcno 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUS XMMUU HA YPOBHE OCHOBHOIO OOILIEro
oOpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 1acoB (2 yaca B Henelw), B 9 kiacce —
68 yacoB (2 yaca B HEJIEINIO).






IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pPE3yJabTaThl OCBOCHHS IPOrpaMMbl OCHOBHOTO 00mIero o00Opa3oBaHUs
JOCTHTAIOTCS B XOJI¢ OOYYEHUS] XMMUU B €IMHCTBE YUeOHON M BOCIUTATEIBHOMN JESITEIBHOCTH
B COOTBETCTBHUHM C TPAJAUIUOHHBIMU POCCUHUCKUMH COLMOKYJIbTYPHBIMH U  JIyXOBHO-
HPaBCTBEHHBIMH IICHHOCTSIMH, NPUHSATHIMU B OOIIECTBE MPAaBUIAMUA U HOPMAMH MOBEICHUS U
CIIOCOOCTBYIOT MPOIIECCAM CaMOIIO3HAHHUS, CAMOPA3BUTHUS M COIIMATM3AIMH 00yYarOIIUXCS.

JIMYHOCTHBIE PE3YJIbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3UTHUBHBIX [IEHHOCTHBIX OPUCHTAIMNA M PACIIUPEHUE OMbITA JCSITCIBHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMOTHYECKOT0 BOCIUTAHMS

[ICHHOCTHOT'O OTHOIICHHUSI K OTCUECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIC/INI0, TMOHMMAHMs 3HAYCHUS XMUMHUYECKOW HAyKM B KH3HHM COBPEMEHHOTO OOINECTBA,
CIOCOOHOCTH BIIAJICTh JOCTOBEPHON MH(MOpMAIIEH O TePEIOBBIX JOCTHKCHHUIX M OTKPBITHIX
MHPOBON M OTCUCCTBCHHOW XMMHHU, 3aMHTCPECOBAHHOCTH B HAYUHBIX 3HAHHUAX 00 YCTPOWMCTBE
MHUpa U 00IIeCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MPEACTABICHUS O COIMAJIbHBIX HOPMax M MpaBHIAX MEKIMYHOCTHBIX OTHOIICHUI B
KOJUIGKTHBE, =~ KOMMYHHMKATUBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO  IOJIE3HOW,
y4eOHO-HCCIIeI0BATEILCKOM, TBOPYECKOH M JAPYrMX BHIAX MAESTEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM JESITeIbHOCTH TPH BBIMOJHEHUH YYEOHBIX, MO3HABATEIbHBIX
3aJ1a4, BBITIOJHEHUH XUMHUYECKUX HKCIIEPUMEHTOB, CO3AaHUN YUEOHBIX MPOEKTOB, CTPEMIICHHS
K B3aMMOTIOHUMAHHIO M B3aMMOIIOMOIIIM B IPOLIECCE ITOW Y4eOHOH AesITeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEJCHHE M TIOCTYNKHM CBOMX TOBApHILNEH C IMO3UIMHA HPABCTBEHHBIX M
IPaBOBBIX HOPM C YYETOM OCO3HAHUS ITOCIIEJCTBUN TTOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHMSL:

MHPOBO33pEHYECKHE  TPEJACTABICHUS O  BEIIECTBE W  XUMHYECKOM  pEeaKIuy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M COCTABIISIONINE OCHOBY IS
NOHUMAHHSA CYIIHOCTH HAy4YHOH KapTHHBI MHpa, TMPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3AUMOCBS35IX YEJIOBEKa C MPUPOJIHON CPEoid, O poin
XAMUH B IO3HAHUH YTHX 3aKOHOMEPHOCTEH;

MIO3HABATEIIbHBIC MOTHUBBI, HAINPAaBICHHBIC HA TIOJTYYCHHE HOBBIX 3HAHUH IO XHMHH,
HEoOXomuMbIe JUIsi OOBSCHEHUS HAOJI0JaeMbIX IPOIECCOB W SBICHHIA, ITO3HABATEIHHOM,
WHQOPMAIIMOHHON W YHUTATENBCKOH KYyJIbTYphl, B TOM 4YHCIE HABBIKOB CAMOCTOSTEIHLHOU
paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHON JHMTEPATypOH, ITOCTYITHBIMH TEXHHYECKUMHU
cpeacTBaMu HHOOPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYCHHIO M IMO3HAHUIO, JTFOO03HATEILHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camMo00pa30BaHMIO, MPOSKTHOW U MCCIIEIOBATEIBCKON JICATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIMPaBJICHHOCTH W YPOBHS OOYYEHUS B TaIbHEHIIIEM;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:



OCO3HAHUE IIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAHOBKM Ha 3J0pPOBbI 00pa3 KU3HH, OCO3HAHUE TMOCIEACTBUI M HEMPUSATHE BPEIHBIX
MpUBBIYEK (YMOTPEOJICHUS aJIKOroJis, HAPKOTUKOB, KYpPEHHUs), HEOOXOJAMMOCTH COOIIOICHUS
npaBuil OE30MACHOCTU MPU OOPAIICHUH C XUMHUYECKUMH BEIIECTBAMHU B OBITY U peabHOM
KU3HU,

5) Tpy/10BOr0 BOCIIUTAHUSI:

HMHTEpEeC K MPAKTUYECKOMY U3YyUCHHIO Mpodeccuid U TpyJa pa3IMuHOro pojia, yBaKEHHUE K
TpyAy U pe3yibTaraM TPYAOBOM JAEATEILHOCTH, B TOM 4YHCIE Ha OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HAaHUH 10 XHWMHH, OCO3HAHHBIM BBHIOOp WHAMBUAYATbHONH TPACKTOPHHU
MPOJIOHKEHUsT 00pa30BaHUA C YYE€TOM JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCTEIHOW MPodeCCUOHABHON ACSTEILHOCTH U
Pa3BUTHS HEOOXOIUMBIX YMEHUM, TOTOBHOCTh aJaliTUPOBATHCS B PO eCCUOHATILHON Cpeie;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

AKOJIOTUYECKH II€J€CO00Pa3HOE OTHOIICHUE K MPUPOJIe KaK UCTOUYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, IOHMMaHWE IEHHOCTU 3/I0POBOTO M 0OE€30MacHOr0 o0pasa *KU3HH,
OTBETCTBEHHOE OTHOIIICHUE K COOCTBEHHOMY (U3WYECKOMY W TICUXHYECKOMY 3JI0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIOICHUS TpaBui O€30MacHOro TMOBEICHHS Tpu pabore ¢
BEII[ECTBAMHU, a TAKXKE B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH TPHUMCHSTh 3HAHMS, TOJydaeMble MPU W3YYCHUU XUMUH, IS PEIICHUS
3a/lay, CBS3aHHBIX C OKpYXalolled NPUPOJHON Cpemoil, Uil TOBBILIEHUS YPOBHS
AKOJIOTUYECKON KYyJIBTYphl, OCO3HAHHUS TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX MpoOJeM U
NyTed WX PpEIIeHHs TOCPEACTBOM METOAOB XUMHUHU, SKOJIOTHUYECKOTO MBINIJICHUS, YMEHHUS
PYKOBOJICTBOBAThCSI UM B TIO3HABATEIbHOM, KOMMYHHUKATUBHOMN M COLIMATILHOM MPaKTHKE.

METANPEIMETHBIE PE3YJIBTATbI

B cocrtaBe meTampenMeTHBIX pPe3yJbTAaTOB BBIACIAIOT 3HAUMMbIEC IS (HOPMUPOBAHMS
MHPOBO33pEHUS O0IICHAYYHbIC MMOHATUS (3aKOH, TEOPHSs, IPUHIIUI, TUIIOTE3a, (PaKT, cucTema,
MpolLIecC, SKCIEPUMEHT U JIPYTOE.), KOTOPBIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUeOHBIX
MpeIMEeTax U MO3BOJIIOT Ha OCHOBE 3HAHUHN U3 ATUX MPEIMETOB (POPMUPOBATH MPEACTABICHHE
O IIEJIOCTHOW HaYYHOU KapTUHE MUPA, U YHUBEPCAIbHbIC YUeOHbIE AeHCTBUS (IT03HABATENbHEIC,
KOMMYHUKAaTHBHBIC, PETYJISATUBHBIC), KOTOPbIE OOeCreynBaloT (OpMUPOBAHUE TOTOBHOCTU K
CaMOCTOSATEILHOMY IJIAHUPOBAHUIO U OCYIIECTBICHHUIO yUeOHOM EeITeTbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE Yy4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

YMEHUSI HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] TPH OCBOCHUM 3HAHUM:
pacKpeIBaTh CMBICT XHUMHYECKUX TOHATHN (BBIENATh WX XapaKTepHbIE TPHU3HAKH,
YCTaHABIMBATh B3AUMOCBS3b C IPYTUMH TOHITHIMU), UCTIOIB30BaTh MOHATHUS JIJIST OOBSICHEHUS
OTIEIbHBIX (DAaKTOB W SIBIICHWW, BBHIOMPATh OCHOBAHWUS M KPUTEPHH I KIaCCHU(PUKAINH
XAMHYECKUX BEIIECTB M XUMUYECKHX PEaKIMil, yCTaHABIMBATH MPUUYUHHO-CIICICTBCHHBIC
CBS3M MEXNIYy OOBEKTaMH W3yYCHHUS, CTPOUTH JIOTUYECKHUE pacCyXIeHUs (MHIYKTHUBHBIC,
JeAYKTUBHBIC, TIO AHAJIOTHH), JCJIaTh BHIBOBI U 3aKITIOYCHHUS;

YMEHHUE MPUMEHSTH B IMPOIECCEe MO3HAHMS MOHATHSA (TIPEIMETHBIE W METalpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HCIOJIb3yeMble B XUMHUHU, MPEOOPa30BHIBATH MIMPOKO
MPUMEHSIEMbIE B XHMHH MOJICTLHBIC MPECTABICHNS] — XUMHUYECKHUN 3HAK (CHMBOJI DJIEMEHTA),



xumuyeckas (opMyna M ypaBHEHHE XHMHUYECKOM peEakiuu — TMpU pEHIeHUU Y4eOHOo-
MO3HABATEIBHBIX 3a7a4, C YYE€TOM OTHUX MOJCIbHBIX TNPEACTABICHUN BBISBISTH W
XapaKTEepU30BaTh CYIIECTBEHHbIE MPU3HAKU U3YYae€MbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U
XUMUYECKUX PEAKIUM, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUMHHO-CJICACTBEHHbIC CBA3U U
MPOTUBOPEUHMS B U3yUaeMbIX IIPOIIECCax U SIBICHUAX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

yMEHHE MCIOJIb30BaTh MOCTABIICHHBIE BOIMPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUS, a
TaKkk€ B KadyeCTBE OCHOBBI sl (OPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHHE OMbITa MO IUIAHUPOBAHUIO, OPraHU3AIlMU W TMPOBEICHUI0 YYCHUUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOJII0AaTh 3a XOJIOM MPOLECcCa, CaAMOCTOSITENIbHO MPOTHO3UPOBATH
€ro pe3ysbTaT, (OpMyIUpOBaTH 000OIIEHUS U BBIBOJIBI IO pe3yJibTaTaM MPOBEIEHHOTO OIbITA,
UCCJIeI0BaHUs, COCTABIATh OTUYET O MPOJIeIaHHOM padorTe.

Pab6ora ¢ undgopmanmeii:

yMEHHUE BBIOUPATh, AHAIM3UPOBATH U UHTEPIPETUPOBATH HUHPOPMAITUIO PA3TUYHBIX BUIOB
u (QopM TpeACTaBICHUSA, TOJy4aeMyK U3 pPa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJISIpHAs
auTepaTypa XUMHUYECKOTO COJIep)KaHus, CHOpaBOYHbIE TocoOus, pecypchl HWHTepHeTa),
KPUTHUUYECKHU OIICHUBATh MPOTUBOPEUNBYIO U HEJJOCTOBEPHYIO HH(OpMAIIHIO;

yMEHUE MPUMEHSTh Pa3IUYHbIC METObI U 3aIIPOCHI MPU TIOUCKE U 0TOOpEe MHPOPMAITUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX IUIsl BBITIOJHEHHUS Y4YEOHBIX W IMO3HABATEIbHBIX
3alady  OMpeneNi€éHHOTO  TUIA, NPUOOpEeTeHHWe OmbiTa B  O00JIACTM  HMCHOJIb30BAHMUS
MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHM, OBJIaJlecHUE KYJIbTYpOH  aKTUBHOTO
UCIIOJIb30BAHUS PA3JMYHBIX TOUCKOBBIX CHUCTEM, CaMOCTOATENHHO BHIOMpATh ONTHUMAIbHYIO
dbopmy mpeacTaBieHUs WHGOPMAIIUU W WUIIOCTPUPOBATH pelIaeMble 3aJaydl HECIOKHBIMU
cXeMaMu, JuarpaMMamu, IpyruMu hopmMamMu rpad)uKu U UX KOMOWHAIIUSIMU;

yMEHHE HCIOJIb30BaTh W aHAJU3UpPOBATh B TIpollecce y4eOHOW W HCCIeq0BaTENbCKOM
JESTENBbHOCTH HMHPOPMALMIO O BIUSHUM TPOMBIIUICHHOCTH, CEJIbCKOTO XO3SWCTBA U
TpPaHCTIOPTa Ha COCTOSTHUE OKPYKAIOIIEH MTPUPOTHOMN CPEIbI.

KommyHuKkaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:

YMEHHUS 3aJaBaTh BONpOCHl (B XoAe auanora u (Wiau) JOUCKYCCUHU) IO CYLIECTBY
oOcyxnaeMoi Tembl, (GOPMYIHPOBATH CBOM TPEIIOKEHUS OTHOCUTEIBHO BBITIOJIHCHUS
MPEIOKECHHOW 3a/1a4u;

YMEHUS MPEACTaBIATh IOJIYyYEHHBIE pEe3yJIbTaThl IMO3HABATEIBHOW MESTEIBbHOCTH B
YCTHBIX M THCbMEHHBIX TEKCTaX; JeJaTh MPE3EHTAUUI0 pPEe3yJbTaTOB  BBIMOJIHEHUS
XAMHYECKOTO  OJKCIIEpUMEHTa  (JJaDOpaTOpHOTO  OMbITa, JA0OpaTOpHOM  paboOTHI MO
MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO ITPOEKTA);

YMEHHUSI Y4eOHOr0 COTPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIbHOW U
HCCIIEIOBATEIBCKON AEATEIbHOCTA MPU PEIICHUH BO3HUKAIOUIMX MpoOJieM Ha OCHOBE y4€Ta
OOIIIMX WHTEPECOB M COTrJAcOBaHUS MO3ULUNA (0OCYXJeHHs, OOMEH MHEHHSIMHU, «MO3TOBBIC
ITYPMbI», KOOPJIMHAILIUSI COBMECTHBIX JEUCTBUH, ONpeIeSICHUE KPUTEPHUEB M0 OLIEHKE KauecTBa
BBITIOJIHEHHOM PabOThI U ApYrue).

PeryasiTuBHbIe YHUBepPCAJIbHbIE yYeOHbIE NeHCTBHS:



YMEHHE CAMOCTOATENBHO ONPENEIATh LEIH IEIATEIbHOCTH, INIAHUPOBATH, OCYLIECTBIISTH,
KOHTPOJUPOBATh M MNPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOK JIE€ATEIBbHOCTh, BBIOMPATh
HanOosee HP(DEKTUBHBIE CIOCOOBI pElIeHHs Y4eOHBIX W  TO3HABATEIbHBIX  3ajady,
CaMOCTOSTEIIBHO COCTABIATh UM KOPPEKTUPOBATH MPEMIJIOKEHHBIM aJrOPUTM IEUCTBUU IIpU
BBINIOJIHEHUU 33JaHUil C y4y€TOM TOJYyYEHHs] HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaxX —
BEILIECTBAX M PEAKUUAX, OLEHUBATh COOTBETCTBUE MOJYYEHHOIO PE3yJIbTaTa 3asBJICHHON LENH,
YMEHHE HCTOJIb30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, IIPEAJIAraeMble B YCIIOBUH 3aJaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pPE3yNbTaTOB IO OCBOCHHUIO 0053aTE€IBLHOTO COJAEpKaHUS,
YCTAHOBJICHHOTO JIaHHOW (enepanbHOM pabouell MporpaMMoi, BBIIEIAIOT: OCBOEHHBIE
oOy4JaroIMMHCS Hay4Hble 3HAHMS, YMEHHS W CIOCOOBbI JAeHcTBHil, crnenuduyeckue s
npeaMeTHOM 00sacTu «XUMUS», BUABI JEATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHMS, €ro
MHTEpNpETaly, NpeoOpa3oBaHUI0O U MNPUMEHEHHI0 B Pa3JIMYHBIX YU4e€OHBIX W HOBBIX
CUTyalusX.

K koHiy oOyuenus B 8 kiacce npeaMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOIIUXCS YMEHUA:

e PpAaCKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKHX MOHSATHUW: aTOM, MOJEKYJa, XUMHUYECKUM
AJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPOJIHAs), BaJEHTHOCTb, OTHOCHTEJbHAs aTOMHAas W MOJIEKYJIIpHas Macca,
KOJMYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas MO XHUMHUYECKOIO
AJIEMEHTa B COEJIMHEHUU, MOJISPHBIM OOBEM, OKCHI, KHUCJIOTa, OCHOBaHUE, COJb,
ANEKTPOOTPULIATETLHOCTh, CTENIEHh OKUCIICHHS, XUMUYECKas peaKIus, KiaccuuKaims
pEeaKIuii: peaklui COCAUHEHHUS], PEAKIIMU Pa3JI0KEHHUsI, PEAKI[UU 3aMEILCHUS, peaKIun
oOMeHa, 9K30- U PHJIOTEPMHUECKHE PEaKIuu, TeII0BOM 3P(HEKT peakiuu, siipo aToma,
AJIIEKTPOHHBIN CIIONH aToMa, aroMHas OpOWTamb, pPaadyC aTOMa, XUMHUYECKas CBS3b,
NOJISIPHAsI W HEMOJSIpHAs KOBAJICHTHAsl CBsSI3b, MOHHAS CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast 10715 BelllecTBa (IPOLIEHTHAs! KOHLIEHTPAIUs) B pAaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMUYECKUX TOHSITUUW U MPUMEHATH 3TH
HNOHSTUS MPU ONMCAHUM BEUIECTB U UX MPEBPALLCHUI;

e HCHOJB30BaTh XHMHUYECKYI0 CHUMBOJUKY JJIS COCTaBiICHHUS (OpMyJ BEIIECTB U
YPaBHEHUU XUMUYECKUX PEAKIUN;

e OINpeAeNsiTh BAJIEHTHOCTb AaTOMOB 3JEMEHTOB B OWHApHBIX COCIUWHEHUSX, CTEIEHb
OKHCIICHUSI DJIEMEHTOB B OHHApHBIX COEIWHEHUSX, NPUHAJUICKHOCTHh BELIECTB K
OnpenenéHHOMY KJaccy COEAMHEHHH 1o ¢opMmyaaMm, BHJA XUMHUYECKON CBS3U
(KOBaJICHTHAsI U MIOHHAs1) B HEOPTaHUYECKUX COECIMHEHHUSX;

e packpsiBaTh cmbica [lepunoanueckoro 3akona [[. M. MenneneeBa: qeMOHCTpUPOBATH
ITIOHUMAHHUE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHMMYECKHX DJJIEMEHTOB OT HX
noynokeHust B Ilepmoamdeckor cucrteMe, 3aKOHOB COXPAHEHUsS MAacChl BELIECTB,
ITIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHsI, 3aKOHa ABOTapo;

e ONUCBHIBATH W XapakTepH30BaTh TaOnuuHyro QopMmy Ilepuoanyeckoil cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: pa3jiMyaTh MOHATHUS «TJaBHas noArpynmna (A-rpynma)» u
«moboyHass noarpynna (b-rpynma)», manbsie W OoJbllIME€ TEPUOABI, COOTHOCHUTH
0003HaueHus, KOTopble UMeroTCs B Tabiuue «llepuoanueckas cuctemMa XUMHUYECKHX



aneMeHToB JI. . MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKUX BJIEMEHTOB (COcTaB M 3apsia  sjapa, oOulee 4YHCIO 3IIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKUE JIEMEHThI, HEOPraHMUYECKUE BEIECTBA, XUMUYECKUE
peakuuu (IO YKMCIYy M COCTaBY YYAaCTBYIOIIMX B PEAaKUUU BEIIECTB, MO TEILIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB Pa3TMYHBIX
KJIAaCCOB, TMOJATBEpKAasi ONMCAaHUE NpUMEPaMH  MOJEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIMIA;

MPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3TUYHBIX YCIOBUSX;
BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO
JI0JIF0 XMMHUYECKOT0 3JIeMEeHTa 1Mo (popmylie COeIMHEHUs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPABHEHUIO XMMUYECKOM peaKiui;

OPUMEHSITh OCHOBHBIE OIEPAlMU MBICIUTENbHON NEATEIbHOCTH — aHAJIW3 U CHHTE3,
CpaBHEHHE, 0000IeHHEe, CUCTEMAaTU3AlINI0, KIIACCU(DUKAIIMIO, BBISBICHUE MPUYUHHO-
-CJIEJICTBEHHBIX CBSI3€M — JJI1 M3yY€HHUs CBOMCTB BEIIECTB MU XMMHUUYECKHX PEaKIIHil,
€CTEeCTBEHHO-HayYHbl€ ~ METOAbl ~ TO3HAHUS  —  HAONIOJEeHWEe,  H3MEpEHHE,
MOJIETMPOBAHKE, SKCIIEPUMEHT (peasIbHbIN U MBICICHHBIH);

ClieloBaTh MpaBWJIAM TMOJb30BAaHUA XUMUYECKOHM ToOCyHAol U J1abopaToOpHBIM
o0opyZOBaHUEM, a TaKXKe IpaBuiaM OOpalleHHus C BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSIMHU IO BBIMOJTHEHHUIO Ja0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJTYYEHHUIO
U COOMpaHHIO Ta3000pa3HBIX BEHIECTB (BOJOpOAA M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OINpPEAEIEHHON MacCOBOW J0JIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBAThH
U MPOBOAUTH XMMHUUYECKHE SKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB LIEIOUYEH U
KHCJIOT C MTOMOIIbIO MHAUKATOPOB (JIAKMYC, eHoN(TanenH, MeTUIOpaHX U IPYTHe).

K koHIiy oOyueHus B 9 kjacce mpeaMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJKHBI
OoTpaXkaTh COPMHUPOBAHHOCTH Y OOYJAIONTUXCS YMEHHIA:

PacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHSATHUN: XMUMHUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KaTUOH, aHUOH, TIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPUIIATETILHOCTh, CTENEHb OKHUCJICHHS, XUMHUYECKas pPEaKIus, XUMUYECKas
CBsI3b, TEIJIOBOW I(P(HEKT peakiuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, IIEKTPOIHUTHI,
HEAJIEKTPOIUTHI, DJICKTPOIUTHYECKAsT JUCCOIMAIMS, PEaKIMu HNOHHOTO0 OOMeEHa,
KaTaau3aTop, XUMHUYECKOE paBHOBecHe, oOpaTuMble U HEOOpaTUMBbIE pEaKIIHH,
OKHUCJIUTEITbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUH,  OKUCIHUTENb,  BOCCTAHOBUTEID,
OKHCJICHE W BOCCTAHOBJIICHHE, aJIOTpOmHsi, aM(pOTEPHOCTh, XUMHUYECKas CBs3b
(kOBaJICHTHAsl, HMOHHAS, METAIMYECKasi), KPUCTAUTMYECKas pemiETKa, KOppPO3Hs
METaJIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW PEaKIuu, TMPEAeIbHO JOMyCTUMAs
koHueHtpauus [1JIK Beniectsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSTHH W TPUMEHSTH JTH
MOHATHS TIPH OMMCAHUU BEIECTB U WX MPEBPAICHU;

MCIIOJIB30BaTh XMUMHUYECKYI0 CHMBOJHUKY JUIsl COCTaBlieHWs (opMysT BeEImEeCTB W
YPaBHEHUW XUMUYECKUX PEAKIUN;



ONpEeNeNsTh BaJEHTHOCTb M CTENEHb OKUCIEHUS XUMUYECKUX DIIEMEHTOB B
COCIMHEHUAX pPa3JIUYHOrO0 COCTaBa, NPHHAMJIEKHOCTh BEHIECTB K OMNPEACIEHHOMY
KJIACCYy COEIMHEHUU Mo (QopMynaM, BUA XUMHYECKOW CBSI3M (KOBaJEHTHAas, MOHHAS,
METaJNINYEeCKasl) B HEOPraHMYECKUX COCIUMHEHUSX, 3aps] HOHAa MO XUMHYECKOU
(dopMyiie, xapakTep cpeabl B BOAHBIX pacTBOpax HEOPraHUYECKUX COEIMHEHUM, THUII
KPUCTAJUIMYECKOUN PEIIETKN KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIica Ilepuomnueckoro 3akona [[. 1. MeHnneneeBa u J€eMOHCTPUPOBATH
€ro MOHMMAaHHUE: OMHUCHIBATh U XapaKTepu3oBaTh TabmMuHyio ¢opMy [lepmonnueckoi
CUCTEMbl XHMHUYECKHX DJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas noarpymnmna (A-
rpynna)» u «mnobouyHas mnoarpynna (b-rpymma)», manble W OOJbIIME TEPUOIBI,
COOTHOCHTH 00O3HA4Y€HHs, KOTOpblE HMEIOTCS B MNEPUOJUYECKOM Taldiuue, ¢
YHUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M
3apsn siApa, o0lIee YUCIIO JIEKTPOHOB M PaCHpeiesieHue UX MO 3JIEKTPOHHBIM CJIOSM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB DJJIEMEHTOB U HX
COCIMHEHUN B Mpejesiax MajblX NEPHUOO0B U IIaBHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBATH XUMUYECKUE 3JIEMEHThI, HEOPTAHUUECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (MO YHCIYy M COCTaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
s dexTy, Mo U3MEHEHHUIO CTETIEHEN OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBATh) OOIMME M crenuduyueckrue XUMHYECKHEe CBOMCTBa
IPOCTHIX U CIOKHBIX BEUIECTB, MOATBEPXKAAs ONMHCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

COCTaBJISITh YPaBHEHHUS AJIEKTPOJUTHUUECKON AUCCOLNMALNU KUCIOT, IEJ0YE U COJeH,
MOJIHBIE M COKpAIEHHbIE YpaBHEHHUS pEaKIMi HOHHOTO OOMEHa, YpaBHEHUS PEaKlUid,
HNOATBEPKIAIOUIMX CYIIECTBOBAHHE TIE€HETUYECKONM CBSI3M MEXKAY BEHIECTBAMU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIIUN IOCPEACTBOM
COCTAaBIICHHUS AJIEKTPOHHOTO OajaHca 3TUX PEaKIUi;

IPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAHUS XUMHYECKUX MTPEBPAILCHUI B PA3IMYHBIX YCIOBHSIX;

BBIYHCIISATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAaccChl BEIIECTB, MACCOBYIO
JOJII0 XUMHUUECKOI0 3JIEMEHTa 10 (popMyJie COeAMHEHUS, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, IPOBOJUTE PACUETHI 10 YPABHEHUIO XMMUYECKOM pEeaKIyy;

co0nroaTh MpaBWJia IOJIb30BAHMS XHMHUYECKOW TMOCyJoM H  J1abopaTOpHBIM
o0opyloBaHMEM, a TaK)Ke MpaBWiIa OOpalleHUs C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKIUSMU IO BBINOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX ONBITOB MO MOJIYYEHUIO
1 cOOMpPaHUIO ra3000pa3HbIX BEUIECTB (aAMMHUAKa U YIIIEKUCIIOrO rasa);

IIPOBOJUTH PEAKINH, MMOATBEPKIAIOIINE KAaYECTBEHHBII COCTaB PA3JIMYHBIX BEIECTB:
pacro3HaBaTh OMNBITHBIM MYyTEM XJIOpHI-, OpoMuUI-, MOAUA-, KapOoHaT-, Qocdart-,
CWJIMKAT-, CyJb(}ar-, THUIPOKCUA-UOHBI, KATHOHbl AMMOHHUS M HWOHBI HM3YYEHHBIX
METaJIOB, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OINEpPALMU MBICIMTEIBHON JEATEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, OOOOIIEHHE, CUCTEMATU3aLMI0, BBISIBICHUE MPUUYMHHO-CIIEICTBEHHBIX



CBSI3€M — JUISI U3YYEHHUS CBOMCTB BEILIECTB U XMMHUYECKUX PEAKLUU, €CTECTBEHHO-
Hay4YHble METOAbl TO3HAHWS — HAONMIOJEHHE, HW3MEpPEHUEe, MOJICTUPOBaHUE,
AKCIIEPUMEHT (peabHbIi U MBICJICHHBIN).

COIAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHayaibHbIe XUMUYECKHE TOHATHS

[Ipeamer xumun. Ponb XxuMuM B KU3HM dYeloBeka. XUMHUS B CUCTEMe HayK. Tena u
BemiecTBa. Du3nUecKue CBOWCTBA BEILECTB. ArperaTHOE COCTOsiHME BeuniectB. llonsatne o
MeTOJ[aX MO3HaHUs B XUMUU. YucThie BemecTBa U cMecu. CriocoObl pa3iesieHus] CMECce.

ATOMBI ¥ MOJIEKYJIbI. XHUMHYECKUE 3JIeMeHThl. CHMBOJIBI XUMHYECKUX DSJIEMEHTOB.
[IpocThie U cllOXKHBIE BeleCTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuueckas (opmymna. BalleHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBa  cocTaBa  BemiecTB. OTHocuTenbHass atomHas Macca. OTHOCHUTENbHAs
MOJICKYJISIpHast Macca. MaccoBasi 10JIsl XUMHUYECKOTO JIEMEHTa B COCIMHCHUH.

KonmnuectBo BemectBa. Mosb. MonsipHas macca. B3anMOCBSI3bp KOJIMYECTBA, MAcChl U
qucia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérel mo popMysiaM XUMUUECKUX COCTMHEHUH.

@u3znuecKkue M XUMHUYECKHE SIBICHUA. XHMHUYECKasl peakuus M €€ NPU3HAKU. 3aKOH
COXpaHEHMSI MacChl BelleCcTB. XUMHUUeckue ypaBHeHus. Kiiaccudukanus XuMUYeCKUX peak uid
(coenuHeHUS, pa3IoKEHUs, 3aMeIeHNs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYIOi, MpaBuiIaMu paboThl B JabOpaTOpuu M mpuéMamu
oOpareHusi ¢ Ja00paTOpHBIM 00OpYJAOBaHUEM, M3YYCHHE U ONHCaHUE (PU3HMUYECKUX CBOUCTB
00pa3IloB HEOPTraHWYECKHUX BEIIECTB, HaOIOAeHHE (U3MYecKuX (TUIaBJIEHHUE BOCKA, TasHUE
JbJa, pacCTUpPaHUE caxapa B CTYIIKE, KUIIEHUE U KOHAEHCAlUs BOJbl) U XUMUYECKUX (TOpeHUE
CBEUM, MPOKAJIMBAHWE MEJIHOW MPOBOJOKH, B3aUMOJICCTBUE MeJa C KHUCIOTOW) SIBICHUM,
HaAOJIO/ICHUE U OMKCAHKE NMPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaKiuil (pa3joKeHne caxapa,
B3aMMOJICCTBHE CEPHOU KUCIIOTHI C XJIOpUI0M Oapusi, paznoxenue ruapokcuna meau (1) mpu
HArpeBaHHM, B3aUMOJICHCTBHE kene3a ¢ pactBopom comu menu (Il), m3zydenme cmocoOoB
paszeneHuss cCMecel: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAHHWE, BHIIAPUBAHUE, IUCTHILISAIINA,
xpomaTtorpadus, TPOBEJCHUE OYHCTKM TIOBAPEHHON coiM, HAOIIOJEHHEe U OMHCAHHE
pPEe3yIbTAaTOB MPOBEJICHUS OMNbITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MacChl, CO3JaHue
MoJeel MOJIEKYJT (IIapOCTEPIKHEBBIX).

BaxHelue npeacTaBuTe/Id HEOPraHMYECKUX BellecTB

Bo3nyx — cmech ra3zoB. CoctaB Boznyxa. Kuciaopon — 37eMEHT U OpPOCTOE BEIIECTBO.
Haxoxxnenue kucmoposaa B mpupoe, Gu3ndeckre 1 XMMUIECKHe CBOMCTBA (PEeaKIIuu TOPEHUS).
Oxkcuapl. Ilpumenenue kucnopoga. CrnocoObl TOJNy4eHUST KUCIOpoja B JabopaTopuut u
npomblilieHHOCTU. KpyroBopot kuciopona B npupoje. O30H — auioTpornHass MOAU(pUKAIuUs
KHUCJIOPO/IA.



TerioBoll 3PQPeKT XUMUYECKON peaklUud, TEPMOXMMUYECKHE YpaBHEHHs, 3K30- U
SHJIOTEPMHUYECKHE pEAKIHHU. TOIUIMBO: Yroidb M METaH. 3arpsA3HEHUE BO3/]yXa, YCHIICHUE
MapHUKOBOTO 3 PekTa, pa3pylnieHue 030HOBOTO CJIOA.

Bomopon — »sneMeHT W mpocToe BemiecTBO. HaxokaeHue BOgopoia B MPUPOJE,
(bu3nYecKre 1 XUMUYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI nmonydeHus. KuciaoTsl u comu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBorcTBa BOABl. Boma kak pactBopurens. PactBopbl. HachllieHHblE U
HEHACBIIIEHHbIE pPacTBOPbl. PacTBOpMMOCTH BemiecTB B Bojae. MaccoBas J0Jisi BEIIECTBA B
pactBope. XUMHUUYECKHUE CBOMCTBA BOAbl. OcHOBaHUs. Poiib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Bozbl B Ipupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MIPUPOIHBIX BOJ.

Knaccuduxanus nHeopranuueckux coeauHeHuit. Oxcunbl. Knaccudukanus OKCHUIIOB:
cojieoOpasyromue  (OCHOBHBIE, KHUCJIOTHBIC, aMdoTepHble) U  HecoseoOpas3yroIlue.
Homenkiarypa okcuaoB. ®u3ndeckre 1 XUuMUYECKUE CBOMCTBA OKCUIOB. [lomyueHne okcuioB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IMIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHui. PuU3MUECKHE M XUMHYECKHE CBOMCTBA OCHOBaHWM. [lomydenue
OCHOBaHHM.

Kucnotel. Knaccudukanus kucnot. Homenkmarypa kucior. @usnueckue U XUMHUECKHE
cBoMcTBa KucIOT. Pan aktuBHoctn metasuioB H. H. bekerosa. [lonydyenue kucnor.

Conu. Homenkiatypa coseil. @usznueckue u XxuMudeckue cBoicTBa cosieil. [lonydenue
coJIel.

['eneTnyeckas cBA3b MEKy KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuil IKcnepumenm:

KayeCTBEHHOE OIpEeIICHUE COJEPKaHUus KUCIOpoAa B BO3AYyXe, MOJydeHue, coOupaHue,
pacno3HaBaHWE M M3y4YEHUE CBOMCTB KHUCJIOPOHa, HAOIIOIEHHE B3aMMOJICUCTBUS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3SHUKHOBEHHUS M MPEKpaIleHUs1 rOpeHus (Mokapa), 03HaKOMIJIEHUE C
oOpa3liaMi OKCHUJIOB U OIKMCAaHUE HX CBOWCTB, MOJydY€HUE, COOMpaHHE, paclo3HABaHUE U
U3ydeHHE CBOMCTB Bomopoaa (ropeHHe), B3amMmojciicTBue Bomopoaa ¢ okcuaom meaum (l1)
(BO3MOKHO HCTIONB30BAHUE BUIEOMATEPUAIIOB), HAOIIOJeHHE 00Pa3I0B BEUIECTB KOJTUYECTBOM
1 Mounb, uccienoBaHNE OCOOCHHOCTEH PACTBOPEHHUS BEUIECTB C PA3IMYHONW PacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MacCOBOW [OJEW PACTBOPEHHOTO BEIECTBA,
B3aMMOJICMCTBUE BOABI C MeTauiaMu (HaTpueM M KajablueM) (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), UCCIEAOBAHNE OOpPA3I0B HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HAOJIOICHNE M3MEHEHUS OKPACKH HHAMKATOPOB B PACTBOpPAxX KUCJIOT W IIEJOYEH, M3yUYCHHE
B3auMojieicTBUsl okcuaa Menu (ll) ¢ pacTBOpoM cepHOUl KHCIOTBHI, KUCJIOT C METalllaMu,
peakuuii HEWTpaTU3alHuM, NOJYYCHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO
METaJUla JPYTrMM W3 PacTBOpa COJIM, PEUIEHUWE OSKCIEPUMEHTAIBHBIX 3aJad II0 TEMeE
«BakHenIme Kiacchl HEOPraHMYECKUX COCUHEHUI.

Iepuoanueckunit 3akon u Ilepuoanyeckas cucreMa xumuuyeckux 3djemenros /I. H.
MenpeJieeBa. Crtpoenue aTOMOB. XumMuveckast CBA3b. OxucauTe bHO-
BOCCTAHOBUTEJIbHBIC PeaKIUU



[lepBble MOMBITKM KJIAacCU(PUKAIMU XUMHUYECKUX djemMeHToB. llonsatne o rpynnax
CXOJHBIX AJIEMEHTOB (ILEJTOYHBIE U IEI0YHO3EMETbHBIE METAIIJIbI, IaJOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yloT aM(OTEpHBIE OKCHJIBI U TUIPOKCHUIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucreMa xumMudeckux osneMeHTtoB JI. U
MenneneeBa. Koporkonepuonnas u JginuHHonepuoaHas ¢opmbsl [lepuonnueckoil cucteMbl
xumnyeckux diemeHToB [l. M. Menneneesa. Ilepuonbl m rpymmbl. DuU3nyeCKUd CMBICT
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI DJIEMEHTA.

Crpoenune aromoB. CocraB aroMHbIX suep. HM3oromsl. Omektponbsl. CrtpoeHue
ANEKTPOHHBIX 000JI0UYEK aTOMOB MEpBbIX 20 XUMHUUECKUX 3J1eMeHTOB [leproanyueckoi cucteMbl
J. WN. MenneneeBa. XapakTepUCTUKA XUMHYECKOrO »JJIEMEHTAa IO €ro IIOJOXKEHUI0 B
Ilepnonnueckou cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pPaInyCca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAIIMYECKUX U
HEMETAJNIMYECKUX CBOMCTB M0 TPYIIIAM U IEPUOIAM.

3nauenue Ilepuonnueckoro 3akoHa u llepuonnueckoil CUCTEMbI XUMHYECKUX 3JIEMEHTOB
IJI pa3BUTHS HAyKH U TIpakTuku. 1. 1. MenneneeB — yu€HbIN U TpaXK1aHUH.

XuMuueckas CBA3b. KoBasienTHas (monsipHas U HEMoJIsIpHas ) CBS3b.
DIEeKTpOOTPULATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENIbHBIE  peakiuu. IIpoueccel
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4eHHe OOpa3lloB BEIIECTB METANIOB MU HEMETAJJIOB, B3aMMOJEHCTBHUE THUIPOKCHUAA
[IMHKA C PacTBOPAMM KHUCJIOT M IIEJIOYEH, TPOBEICHUE OIBITOB, WIUTIOCTPUPYIOLIUX TPUMEPHI
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIUM (TOPEHNE, PEAKIINU PA3JI0KEHUS, COEAUHEHNUS ).

Mesrcnpeomemmnuwie cea3u

Peanuzanusa MexXnpeIMETHBIX CBSI3€H MPU U3YUYEHHH XUMHUHU B 8 KJIAcCe OCYIIECTBIISIETCSA
4yepe3 HCIONb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHATHH,
ABJISFOLIUXCS CUCTEMHBIMU JJIS1 OTAEIIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'0 LIUKJIA.

OO0mue ecTeCTBEHHO--HAYYHbIE TOHATHA: HAy4dHbI (aKT, THMOTE3a, TEOpHUs, 3aKOH,
aHanu3, CHUHTE3, KiIaccupukanus, NEPUOJUYHOCTh,  HAOJMIOJEHHWE,  DKCIEPUMEHT,
MOJECITMPOBAHUE, U3MEPEHHUE, MOJECIIb, SIBJICHUE.

®usuka: Marepus, aToM, DJJEKTPOH, IIPOTOH, HEWTPOH, HOH, HYKIWJA, W30TOIbI,
pazoOaKTUBHOCTb, MOJIEKYJa, 3JCKTPUUECKUH 3apsii, BEIIECTBO, TEJO0, O00BEM, arperatHoe
COCTOSIHME BEIECTBa, ra3, (PU3MUeCKUe BEIUYMHBI, CIUHHUIBI U3MEPEHHsI, KOCMOC, IJIaHETHI,
3BE3161, CoHIIE.

buonorus: horocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocepa, MHUHEpanTbl, TOPHBIE TMOPOABI, IMOJIE3HbIE
HCKOIIA€MBbI€, TOILINBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYeCKas peaKkuus

[lepuonnuecknit 3akoH. llepumoamyeckas cucrema xumudeckux snemeHtoB [[. WM.
MenneneeBa. CrTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B WM3MEHEHUM CBOMCTB XHMHYECKHX
AJIEMEHTOB MEPBBIX TPEX IMEPUOAOB, KaJWs, KaJdbLUUsi W HUX COCAMHEHUHM B COOTBETCTBUHU C
IIOJIO’KEHHUEM JJIEMEHTOB B [leproanyeckoil CUCTEME U CTPOEHUEM UX aTOMOB.



CTtpoeHune BelIECTBA: BHUJBI XUMHYECKON CBSI3U. TUNBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUMA KPUCTAUIMYECKOW PELIETKH U BUAA XUMHUYECKOU
CBSI3U.

Knaccudukanus v HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. XHWMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHbIM KJlacCaM HEOPTraHMYECKHX COCIMHEHUM, r€HeTHYeCKas
CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccuduxanys XuMHUYECKUX peakiui MO pa3IMuHbIM MpU3HaKaMm (10 YUCITY U COCTaBY
YYaCTBYIOIIMX B pEaKUMUHU BEUIECTB, MO TEMJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTeleHel
OKHUCJICHHS] XUMHUYECKHX AJIIEMEHTOB, 10 OOpaTUMOCTH, MO YYACTHIO KaTaau3aropa). DK30- U
SHJIOTEPMHUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHHUS.

[TonsiTue o ckopoctu xuMHuUeckoil peakuuu. [loHsiTHe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusix. I[IoHsATHE O TOMOT€HHBIX U TE€TEPOreHHbIX peakuuax. llonstue o
katanuse. lloHsATHE O XHMUMUYECKOM paBHOBecHHU. DaKTOpbl, BIMSIOINIME HA CKOPOCTh
XUMUYECKOW PEAKIINU U MOJ0KEHNE XUMUUECKOTO PAaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMU, 3JIEKTPOHHBIM OanaHC OKUCIUTENbHO-
BOCCTAHOBUTENBHOU peakunu. COCTaBICHHE YPAaBHEHUN OKHUCIMTEIBHO--BOCCTAHOBHUTEIBHBIX
peakiuuii ¢ UCTMOJIb30BAaHUEM METO/1a AJIEKTPOHHOrO OanaHca.

Teopust 3AEKTPONUTHUECKON AUCCOUMALNM. DIIEKTPOJIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
AHUOHBI. MeXaHM3M JUCCOLMALMM BEUIECTB C Pa3JIMYHBIMU BHUJAMH XUMHUYECKON CBA3HU.
Crenenp qucconuaii. CUabHbIE U ca0bIe AIEKTPOIUTHI.

Peakiiun nonHoro oomeHa. YcioBUsS MPOTEKaHUS PEaKlMii MOHHOTO OOMEHa, TOJHBIE U
COKpalIEHHbIE MOHHBIE ypaBHEHHMs peakuuil. CBONCTBAa KHUCIOT, OCHOBAHUW U COJIEMl B CBETE
NpeCTaBIeHU 00 AIIEKTPONMTUYECKOW aucconuanuu. KadecTBeHHbIE peakIMUd Ha HOHBI.
IToHATHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJEISMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUJIOB M HeMmeTauioB (Tpadura W ajMasa), CIOKHBIX BEIIECTB (XJOpHUJAa HATpHUSA),
UCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM pPEakUHMH OT BO3ACHCTBUS Pa3TUUYHBIX
(bakToOpoB, UCCIEIOBAHUE SJEKTPONPOBOTHOCTA PACTBOPOB BEIECTB, MpOIEcca JUCCOIM AN
KHUCJIOT, LIEJIOYed M coJie (BO3MOXKHO HCIOJIb30BaHUE BHUACO MaTEpPHUAlOB), MPOBEACHUE
OTIBITOB, WJUTIOCTPUPYIONIUX MPU3HAKK MPOTEKAHUS PEakiuii MOHHOro oOmeHa (0Opa3oBaHUE
ocaJika, BBIJICJICHHE Ta3a, OOpa30BaHWUE BOJbI), OMNBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOPEHUE, PEAKIIMU Pa3JIOKEHUS, COCIUHECHHUS),
pPacrno3HaBaHUE HEOPraHUYECKUX BEUIECTB C IMOMOIIBI0 KAaYECTBEHHBIX PEAKLIUN Ha HOHBI,
pEILICHUE IKCIIEPUMEHTAJIBHBIX 3a7a4.

HemeTrasiibl 4 MX COeAMHEHUS

O6mass xapakrepucTuka rajaoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CTpoeHne W (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaIOTCHOB.
XuUMUYeCcKHe CBOMCTBa Ha MpuMepe xjopa (B3aMMOJEHUCTBUE C MeETaJJlaMH, HEMETaUlaMu,
uienouamu).  XsopoBojopona. CossHas KHUCIOTa, XWMHYECKHE CBOMCTBA, MOJy4YEHHUE,
npuMeHeHne. JlelicTBHe XJIopa M XJIOPOBOJOpPOJA HAa OpPraHu3M 4YelloBeKa. Bakneimue
XJIOPUJIBI U KX HAXOXKJICHUE B IPUPOJIE.



O6mass xapakrepucThka 37meMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTpOEHUsI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue u (Pu3nueckue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOAa U Cepbl. AJUTOTPONHbIE MOJU(UKALKN KUCIOPOJa U cepbl. XUMHYECKHE CBOICTBA
cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3MYECKME U XUMHUYECKHe CBOMCTBA. OKCHUIBI CEepbl Kak
MpEeACTAaBUTENIN KUCIOTHBIX OKCUI0B. CepHas KucloTa, pU3nyeckue U XMMUYECKHE CBOMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KHUCIOT M crneuuduyeckue). XUMHUYECKUE pPeakluu,
JeXallhue B OCHOBE IMPOMBIIUIEHHOIO CIOco0a MOJydyeHus cepHo Kuciotel. I[Ipumenenue
cepHoi KuclIOThl. CoMM CEpHOM KHUCIOTHI, KAayeCTBEHHAs peakluus Ha CyJb(aT-uoH.
Haxoxnenue cepbl U €€ coenMHEHUM B Ipupoae. XHUMHUUYECKOE 3arps3HEHHE OKPYKAIOLIEH
Cpeabl COeTMHEHUSAMU Cepbl (KUCIOTHBIE TIOKIH, 3arPSI3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI
€ro MpeIoTBpAaIlCHHUS.

O6mass xapaktepuctuka djeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEepHbIE CTEMEeHW OKHUCIeHUs. A30T, pacnpocTpaHEHHE B Mpupoje, (puznueckue u
XUMUYecKre cBoicTBa. KpyroBopor aszora B mnpupoje. AmMMUaK, ero (Qusnueckue u
XUMUYECKHE CBOMCTBa, MoJiydeHWE U mnpumeHeHue. Coiu aMMOHUS, UX (UUYECKHE U
XUMHUYECKHE CBOMCTBa, MpuMeHeHue. KadecTBeHHas peakiusi Ha MOHBI aMMOHUS. A30THas
KHUCIIOTa, €€ ToiyueHue, (U3NYecKrue U XUMHUYECKHE CBOWCTBA (OOIIUE KaK IMPeCTAaBUTEIIS
KJjlacca KUCIOoT U crnenuduueckue). Mcnonb3oBaHue HUTPATOB M COJIEM aMMOHUSI B KaueCTBE
MUHEpAJIbHBIX yn0O0peHul. XUMHUUYECKOE 3arps3HEHHE OKPYXKAIOIIEH Ccpeabl COeAUHEHUSIMU
a3oTa (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3/yXa, MOYBBI U BOJoEMOB). Docdop, amioTponHbie
moaudukanuu docdopa, pusnueckue u xumudeckue cpoiictBa. Oxcua dochopa (V) u
dochopHas kuciora, (QuU3MYECKHUEe M XHMHUYECKHE CBOICTBa, mosiyueHue. lcrmonb3oBaHue
dbocdaToB B kKauecTBE MUHEPATBHBIX YI0OPEHUH.

O6mas xapakrepuctuka snemMeHTOB |V A-rpynmbel. OcoOEHHOCTH CTPOCHHUST aTOMOB,
XapaKTepHbIE CTETICHN OKHUCIICHUS. Y TJIEpO, AJTIOTPOIHbIE MOAU(PHUKALINY, PACTIPOCTPAHCHHE B
npupoae, (GuUMUecKue M XUMHUYECKHe CBoicTBa. Ajacopobuus. Kpyrosopor yriepoma B
npupoae. OKcuabl yriepoaa, ux (pU3NYECKre U XUMHUYECKHE CBOWCTBA, NEHCTBHE Ha >KUBBHIC
OpraHu3Mbl, MOJYyYEHHE W MPUMEHEHHE. DKOJOTHYECKUE MPOOJIEMbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (1V), runoresa ri100aapHOTO MOTEIUICHUS KIIMMAaTa, MapHUKOBBIN 3G (deKT. YronpHas
KHCIIOTa W €€ COoNM, UX (PU3NUecKre U XUMHUYECKHE CBOWCTBA, MOJIYyYEHUE W MPUMEHEHHE.
KauectBennas peakius Ha kapOoHaT-uoHBI. Vcnonb3oBaHue kKapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITbCKOM XO35IUCTBE.

[lepBoHauanbHbIe MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUWHEHHUSAX YIJepojaa
(MeTaH, 3TaH, JTWIEH, AalleTWJIECH, S3TaHOJ], T[JIUUEPUH, YKCycHas Kwuciota). lIpupoansie
WMCTOYHUKH YTJIEBOJIOPOAOB (Yyrojb, MPUPOMHBIN Ta3, HEPTh), MPOAYKTH HX TMEepepabOTKu
(6eH3uH), MX POJIb B OBITY M MPOMBINUICHHOCTH. [loHATHE O OHOJOTHMYECKH BaXKHBIX
BEILIECTBAX: XXUpax, OelKax, yrieBoJlax — M UX POJIM B KU3HU ueJoBeKa. MarepuaibHOE
€UHCTBO OPTaHUYECKUX U HEOPraHUUYECKUX COETMHEHUN.

Kpemuuii, ero Qusnueckue M XUMHUYECKUE CBOMCTBA, MOJYyYCHHE W MPUMEHEHHE.
Coenunenust kpemHus B npupoge. OOmme mnpeacraBieHus o6 oxcuuae kpemuus (1V) u
KpeMHHeBOM kuciote. CUIMKaThl, WX HCIOJb30BaHUE B OBITY, B MPOMBIIIJIECHHOCTH.
Baxneiillue cTpouTeNbHble MaTepualbl: KepamMHKa, CTEKJIO, LEMEHT, OETOH, >Kele300€TOH.
[TpoOnemMbl 6€30MacHOr0 UCIIOIB30BAHUSI CTPOUTENIBHBIX MATEPUATIOB B IOBCEAHEBHOM JKU3HHU.



Xumuueckuit IKCnepumenm:

M3yueHHUE O0pa3IloB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KUCJIOTHI, MPOBEJICHUE
KAueCTBEHHBIX PEaKIUi Ha XJIOPHUA-UOHBI U HAOJIOACHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxkaromue puznueckue U XUMUYECKUE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHAIOB), O3HAKOMIIEHHE C 00pa3laMu XJIOpPUIOB (TFajloT€HHUJIOB),
O3HAKOMJICHHME C o0pa3mamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEpUATIOB), HAOJIOJIEHHE Tmpoliecca OOyIJIMBaHUS caxapa TMOJ  JeHCTBHEM
KOHLEHTPUPOBAHHON CEPHOI KHUCIIOThI, U3yYeHHE XUMHUYECKUX CBOICTB pa30aBiIeHHON cepHOU
KHUCJIOThI, TIPOBEJICHUE KAYECTBEHHOM peakIuu Ha Cylb(aT-uOH W HaAONIOJeHUEe MpU3HaKa e
MPOTEKAHUS, O3HAKOMIIEHHE ¢ (PU3MUYECKHUMH CBOWCTBaMM a30Ta, Gocopa U UX COECAUHEHUI
(BO3MOXXHO HCIOJIb30BaHME BHJAEOMATepUaioB), oOpa3laMu a30THbIX U  (HOCchHOpPHBIX
ynoOpeHuid, TmojiydeHue, coOupaHue, paclo3HaBaHUE U M3YyUYCHHE CBOMCTB aMMHakKa,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil HA MOH aMMOHHS U (pocdaT-uOH U U3yUyeHHE TMPU3HAKOB
WX TIPOTEKaHUs, B3aUMO/ICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI ¢ MEJbI0 (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUATIOB), M3YyUYCHHE MOJENeH KPUCTAUIMYECKUX PEMIETOK ajiMasa,
rpadura, ¢yanepeHa, O3HAKOMJIGHHE C TIPOILECCOM aJcopOIMu PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPONCTBOM MPOTUBOrasa, MojiydeHue, CoOOnpaHue, pacro3HaBaHHE
U M3yYCHHE CBOMCTB YIJIEKHUCIIOrO rasza, MPOBEJCHUE KAaYeCTBEHHBIX peakIuii Ha KapOOHAT U
CUJIMKAT-MOHbl W W3y4YEHHWE MPU3HAKOB UX MPOTEKAHMUS, O3HAKOMJICHHUE C MPOIYKIUEH
CUJIMKATHOW TPOMBIINIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJau 1o Teme «Baxueime
HEMETAJUIbl U UX COCTMHEHUS».

MeTta/uibl M UX COeTHUHEHMS

OO6miass XapakTepUCTHUKAa XHMHYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHMHM WX
nonoxeHuss B llepmommueckon cucreme xumuueckux odiemeHTtoB J[. WM. MenpaeneeBa wu
cTpoeHus artomoB. CTpoeHwe MeTaioB. MeTajuiMueckas CBSI3b M METauIMYecKas
KpUCTaJUIMYECKasl pelI€TKa. DINEKTPOXUMUYECKUN Psii HANPSXKEHUN MeTauioB. PU3nyueckue U
XUMHUYECKHE CBOMCTBa MeTauioB. OOmume crnocoObl MonydeHus MeTtaioB. IloHsaTue o
KOPPO3UH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIUThl WX OT Kopposuu. CruiaBel (CTajab, YyTyH,
JIOpATIOMUHUN, OPOH3a) ¥ UX MPUMEHEHHE B OBITY M TIPOMBIIIIIICHHOCTH.

[[leno4yHbIle METAIUIBI: TTOJIOKEHUE B [leprHOoANYECKON CUCTEME XUMUYECKHUX JIEMEHTOB [I.
N. MenneneeBa, CTpOEHHE UX aTOMOB, HAXOXJICHUE B mpupoae. OU3NUECKUE U XUMHUYECKHE
cBoiicTBa (Ha mpuMmepe HaTpuss M Kaiaus). OKcHAbl M TUIPOKCUIBI HATpUs M KaJusl.
[IprmMeHeHne MEeIOYHBIX METALIOB U UX COCIMHCHUMU.

[[lenoyHo3eMeNbHBIE METAIBI MAarHUd W KaJbIMi: MoJIoKeHne B llepuonmueckon
cucteMe xumuueckux siaemeHtoB JI. M. MeHneneeBa, CTpoeHHE MX aTOMOB, HaXOXKJICHUE B
npupojie. PU3NYECKUE U XUMHUYECKUE CBOKWCTBA MAarHus W Kajblus. BakHenmne coeaTuHeHus
KaJIbLMS (OKCU, TUAPOKCHU, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHUS.

Anromuaui: nonoxenne B llepuonnueckoil cucreme xumuudeckux saemeHToB [, U
MenpaeneeBa, CTpOEHUE aTOMA, HAXOXKJACHUE B pupoae. OU3NYECKUe U XUMUYECKUE CBOMCTBA
amoMuHus. AMQOTEpHBIE CBOMCTBA OKCHJIA U TUAPOKCHUAA aTFOMUHHUS.

Keneszo: mnosoxkenue B Ilepumogumueckoil cucTtemMe Xumuueckux isaemeHtoB J[. N.
MenpeneeBa, CTpOEHUE aTOMA, HAXOXKJICHUE B pupoae. OU3NYECKUe U XUMUYECKUE CBOMCTBA



xenesa. Okcuawl, ruapokcuasl U conu skeneza (II) u xenmeza (lll), ux cocra, cBolicTBa u
MOJIy4YEHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHME C 0Opa3llaMud METAJJIOB M CIUIABOB, UX (PU3MYECKUMH CBOWCTBAMH,
U3YYEHHE PE3YNbTATOB KOPPO3UHU METAIOB (BO3MOYKHO HCIIOJIb30BAaHUE BHIEOMATEpPHUAIIOB),
O0COOEHHOCTEW B3aMMOJCHCTBUS OKCHJa KalblMsl W HaTpus C BOAOW (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BO/BI, MpoLiecca TOPEHUs
’&Keye3a B KUCIOopoJie (BOBMOXKHO MCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX PEaKIMii HAa MOHBI: MarHMs, KaJblvs, aJIOMUHUS, IIMHKA, xene3a (Il) u xenesa
(1), meau (I1), HaGnroIeHNWE M OMKMCAHKE MPOLIECCOB OKPAIMBAHUS TUIAMEHU MOHAMHU HATPHS,
KaJIisl ¥ KajbIusl (BO3MOXKHO MCIIOJIb30BaHHUE BUICOMATEPHAIIOB), UCCe0BaHne aM(pOTEPHBIX
CBOMCTB THJPOKCHJA ATIOMUHHS M TUJIPOKCUJIA IUHKA, PEIICHHE SKCIEPUMEHTANIbHBIX 3a7a4
1o Teme «BaxkHeIre MeTamibl U UX COCTUHEHUS.

XHMHS U OKpPYKaOLIast cpeaa

BemectBa u mMaTtepuainbl B OBCEIHEBHOM JKU3HU YeNloBeKa. bezonacHoe MCHOIb30BaHUE
BEIIECTB U XUMHUYECKUX peakiuii B ObITy. IlepBas momoib NpuU XUMHUYECKHX OXKOTax H
OTpaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKPYKaIoIel cpeabl (MpeaeabHas JOIMyCTUMasi KOHIICHTPAIUs
Bemects, nanee — [1/1K). Pons xumMuu B pemieHn 3KOJIOTHYECKUX MPoOIeM.

Xumuueckuit IKCcnepumenm:

U3y4eHHe 00pa3IoB MaTepUaoB (CTEKIIO, CIJIaBbl METAJIJIOB, MOJIMMEPHbBIE MATEPHAIIBI).

Mescnpeomemmnuwie ceaszu

Peanuzanusa MeXnpeaMETHBIX CBS3€M MpH U3yYEHUH XMMHUU B 9 KIlacce OCYIIECTBISAETCS
yepe3 MCIOJb30BaHHE KaK OONIMX €CTeCTBEHHO-HAYYHBIX TOHATHM, TaK U TOHATHH,
SABJISIIOLLUXCS CHCTEMHBIMU ISl OT/IEJIbHBIX TPEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKIIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4YHBIM (akT, TUNOTE3a, 3aKOH, TEeOopus,
aHanu3, CHUHTE3,  KiIaccupukanus, NEPUOJUYHOCTh,  HAOIIOEHUE,  DKCIECPUMEHT,
MOJICIMPOBaHUE, W3MEpPEHUEe, MOJECNb, SBJIICHHUE, TMApPHUKOBBIN »d(dexT, TexHomorus,
MaTepuasbl.

®usnka: Marepusi, aToM, OJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIHWA, H30TOIIbI,
PaIuOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUW 3apsii, MPOBOAHUKH, MOJYIPOBOJIHUKU,
TUDIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TE€NO, 00BbEM, arperaTHOe COCTOSHHE BEIeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpHUCTAINTMYECKas pemETKa, CIUIaBbl, (HU3UYECKUE BEITUYHHBI,
€UHULIBI U3BMEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE31bI, COJHIIE.

buonorusi: gorocunTes, nprxanume, Ouocdepa, IKOCUCTEMA, MUHEPAIBbHBIE YIOOpECHWS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, IUTATEIIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdhepa, MHUHEpaIbl, TOPHBIE TOPOMABI, TIOJEC3HBIC
HCKOIaeMble, TOILIMBO, BOJIHBIE PECYPCHI.






TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoaunyecTBo yacos DJIEKTPOHHBIE

HaumenoBanue

Ne (undposbie)
pa3aejioB U TeM Konrpoasnble | IIpakruyeckue

n/n Bcero o0pa3oBaTe/IbHbIE
NPOrpaMMmel padoTsbI padoThI

pecypcnbl

Pazjean 1. IlepBonavanbHble
xumudeckux 3jeMenToB J[. M. Menaen

XUMHYECCKHC ITOHATUSA. Hepnozmqecmlifl 3aKOH " l'[epuo;mqeacaﬂ CUCTEMa

c¢eBa. CTpOCHI/Ie aToOMoOB.

XUMHS — BayKHas

obacTh
11 €CTECTBO3HAHMS U 5 5 bubnuotexa [JOK
' MPaKTUIECKON https://m.edsoo.ru/7f41837c
JESITeITILHOCTH
JeloBeKa
19 BemecTBa u 15 1 bu6moreka [IOK
' XUMHYIECKHE PEaKIIUH https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Paspnen 2. Baxneiiume npeacTaBuTe M HEOPraHMYECKUX BELECTB
51 Bo3znyx. Kucnopon. 6 bubnuorexa [JOK
' [Mousatue 06 oKkcHaax https://m.edsoo.ru/7f41837c
Bonopon. [Tonsitue o bubnuoreka [IOK
2.2 8 1
KHCJIOTaxX M COJISIX https://m.edsoo.ru/7f41837c
Bopa. PactBopebl. Bu6 10K
nOIMOoTEKA
2.3 I1 0 5 1 1
OIATHE 0 https://m.edsoo.ru/7f41837c
OCHOBAHHUSX
OCHOBHBIE KJIacChI Bu6 1OK
nOIHOTEKA
24 11 1 1
HeOpraHqu:CKHX https://m.edsoo.ru/7f41837¢
COCJIMHCHU I
Utoro no pazneny 30

Pa3znen 3. Xumuueckasi cBsizb. OKHCIUTEILHO-BOCCTAHOBHUTEIbHbIE PeaKIUu

bubmuoreka [JOK
3.1 XHMHYCCKAs CBS3b. ! https://m.edsoo.ru/7f41837c
OKHUCIIUTEILHO-
3.2 BOCCTAHOBUTELHEIE 8 1 bubmnorexa [IOK
' https://m.edso0.ru/7f41837c
peaxiuu
bu6mmoreka [JOK
Hroro no pazaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemsa 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO 68 4 5

YACOB II10 ITPOTPAMME



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

9 KUIIACC

Ne
n/n

HaumenoBanue
pa3jaesioB U TeM
MPOrpamMmbl

KoaudecTBO 4acoB

Bcero
padoTsbI

KoHTpoJbHBIE

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

Pa3n

e 1. BerrecTBo U XumMuue

CKHE peaKIuu

11

[ToBTOpEHuE N
yrayOneHne 3HAaHUHA
OCHOBHBIX Pa3/IeJI0B
Kypca 8 Kiacca

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XUMHUYECKUX PEeaKIil

bu6moteka [IOK
https://m.edsoo.ru/7f41a636

1.3

DNEeKTPOTUTHIECKAS
JUCCOLALMS.
XUMHUYECKUE PEAKIUU
B pacTBOpax

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

17

Paznena 2. Hemerasiibl M UX cCOeAUHEHUSA

2.1

O6mras
XapaKTepUCTHUKa
XUMHUYECKUX
anemeHToB VIIA-
rpynmsl. ['amoreHst

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

2.2

OOmas
XapaKTEePUCTHKA
XUMHYECKUX
aneMeHTOoB VIA-
rpynmnbl. Cepa u eé
COEIMHEHHS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

2.3

OOmas
XapaKTepPUCTHKA
XHMHYECKUX
a1neMeHTOB VA-
rpymmsl. A30T, pocdop
U BX COCIUHCHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

2.4

Oomas
XapaKTepUCTHKA
XUMHYECKUX
anemeHToB |VA-
IPYIHIbL. YTIEpoa U
KPEMHHH U UX
COCIMHECHUSA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636



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

Hroro no pazneny

25

Pa3gen 3. Meraliibl 1 UX COCTUHEHU ST

31 OO0mrue cBoicTBa 4 bu6mmoreka [JOK
' METAJIOB https://m.edso0.ru/7f41a636
3.9 Baxneiimme MeTamib 16 bubmuoreka [IOK
' U UX COEIMHEHUs https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20

Pasnen 4. Xumus u okpyxkaomias cpeaa

B
4.1 ::leefaljlbf B JKU3HH 3 bubmorexa IIOK
| e https://m.edsoo.ru/7f41a636
JeJI0BeKa
Hroro mo pazueny 3
PeszepBHOE BpeMs 3 bu6moreka [IOK
o b https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
N KoanuecTBo yacon Jlara DJIeKTPOHHBbIE
nugposbie
n/ Tema ypoka Bcer | KoHTpoJuabH IIpakTHyeck | H3Yy4eH
o0pa3oBaTte/ibHbIE
n 0 ble padoThI ne padboTsbl us
pecypchl
- bu6mmoreka [{OK
1 PEAMET XUMIH. 1 https://m.eds00.ru/ff0d2
Bemectsa. BBoaHbIi 10¢
HHCTPYKTAX. -
IIpakTH4eckas
padora Ne 1.
IIpaBuia TeXHUKHU
0e3omacHOCTH NIPH
pabore B bu6moreka [IOK
2 XUMHHECKOM 1 1 https://m.edsoo.ru/ff0d2
kaOunere. [Ipuemsl
27e
oOpaieHus ¢
J1a00paTOPHBIM
000py10BaHUEM U
HarpeBaTeJbHbIMH
npudopamu.
bu6mmoreka [IOK
3 Xumuueckas 1 https://m.edsoo.ru/ff0d2
CHUMBOJIHKA. 3dc
0 bu6moreka [IOK
4 cprosIrcckas 1 https://m.edsoo.ru/ff0d2
cuctema JI.1.
6ca
Meunneneesa.
OTHOCUTENBHBIE
aTOMHas U bu6mmoreka [IOK
5 MOJIEKYJISIpHAsI MACCHI. 1 https://m.edsoo.ru/ff0d2
Pacuernrle 3amaun 1mo 8c8
XUMHUYECKOH hopMmyIe.
bubmuoreka [JOK
6 OcCHOBHBbIE CBEJICHUS O 1 https://m.edsoo.ru/ff0d2
CTPOCHHH aTOMa. a6c
bubmuoreka [JOK
7 N3oTtomsl. 1 https://m.edsoo.ru/ff0d2
be8
ONEKTPOHBI U UX
pacrpe/eneHue mo bubanoreka LIOK
8 SHEPreTHYECKUM 1 https://m.edso0.ru/ff0d2
YPOBHAM 3JIEMEHTOB a6c
Ne 1-10.
DIIEKTPOHBI M KX bu6morexa LHOK
9 pACTIpE/IENerHe 1o 1 https://m.edsoo.ru/ff0d2
SHEPreTUYECKUM ds0



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50

YPOBHSIM JIEMEHTOB

Ne 11-20.

bubmuoreka [IOK
10 | Moubl, HOHHAS CBS3b. https://m.edsoo.ru/ff0d2
eae
bu6mmoreka [IOK
11 | KoBaneHTHas https://m.edsoo.ru/ff0d3
HEMNOJISIpHas CBA3b. 23c
5 bubmmoreka [{OK
12 JICKTPOOTPHIATCIIEHO https://m.edsoo.ru/ff0d3
cth. KoBanmenTHas 50c
NOJISIPHAS CBS3b. -
bubmmoreka [IOK
13 | Meranauueckas CBS3b. https://m.edsoo.ru/ff0d5
230
Koppexuuonnsre Bu6nuoreka [IOK
14 | YUPKHCHIIA IO TCME https://m.edsoo.ru/ff0d3
«ATOMBI XUMHYECKUX 7fa
DJIEMEHTOB). -
KonTpoabHast padora Bu6moreka [OK
15 | e 1moTeme «ATombl https://m.edsoo.ru/ffod3
XHMHYECKHX
alé
3JIEMEHTOBY.
bu6moreka [IOK
16 MpoCTble BewEeCTsa — https://m.edsoo.ru/ff0d3
b88
MeTaNbl.
MpocTble BellecTBa —
HemeTan bl
Annotponua. Bozdyx Brbmaorexa LJOK
17 https://m.edsoo.ru/ff0d5
— cMech 2a308.
708
Cocmas 6o30yxa.
Kucnopoo — snemenm
u npocmoe 8eujecmaso.
O30H
K bu6mmoreka [JOK
18 OJIMYECTBO BCIICCTBA. https://m.edsoo.ru/ffod3
Monb. Monsipras 34
Macca BeIllecTBa. —
bu6mmoreka [JOK
19 | MonspHsIiil 00beM https://m.edsoo.ru/ff0d4

ra3o00pa3HbIX

Oc4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

BCIICCTB.

Pemenue 3amau ¢
HUCIIOJIb30BAaHUEM

bubnuoreka [IOK

20 | momsATHIi: KONMYECTBO https://m.edsoo.ru/ff0d4
BEIIIECTBA, MOJIApHAs 290
Macca.
Pemenne 3amau ¢
HCII0JIb30BaHHEM bubmorexa [IOK
21 | nousTHI: MOJISAPHBIN https://m.edsoo.ru/ff0d4
00BEM ra30B, YUCIIO 48e
ABorazpo.
bu6mmoreka [{OK
22 3auer Ne 1 no Teme https://m.edsoo.ru/ff0d4
«IIpocThbie
614
BeEIIEeCTBAY.
bubmmoreka [{OK
23 | CreneHb OKHCIICHHS. https://m.edsoo.ru/ff0d4
97a
. bu6anoreka IIOK
24 BaHEHIIEE KIACCHI https://m.edsoo.ru/ff0d4
OMHAPHBIX
. 790
COEMHEHMIA.
bu6moreka [IOK
25 | OcHOBaHHS. https://m.edsoo.ru/ff0d4
cda
bu6moreka [IOK
26 | Kucnotsr. https://m.edsoo.ru/ff0d4
ae2
bu6moreka [IOK
27 | Comn. https://m.edsoo.ru/ff0d4
ddo
Koppekimonmbre Bu6nuoreka [IOK
28 ynpamv{eHm 1o https://m.edsoo.ru/ff0d4
Ba}KHCI/II_HI/Il\f KJIaccam d4do
COCTUHCHMIA. o
bubmuoreka [JOK
29 | Kpucramimueckue https://m.edsoo.ru/ff0d5
pEIIETKH. 0d2
bubmuoreka [JOK
30 | UncThle BeliecTBa u https://m.edsoo.ru/ff0d4
CMECH. ddo
Ilpakmuueckan bu6mmoreka [JOK
31 | paboma e 2 https://m.edsoo.ru/ff0d4

«Pa3zoenenue cmeceit
(na npumepe ouucmku
noGapenHou conu)»

42



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

Bopa kak

PacTBOPHUTEIND.
Haceimennsie u Bu6muorexa [JOK
32 | HCHACHIILICHHBIC https://m.edsoo.ru/ff0d5
PacTBOPBHI. 426
MaccoBas 1 00beMHast —=
JIOJTM KOMIIOHEHTOB
CMECH.
bu6mmoreka [{OK
33 | Komauecrsennsre https://m.edso0.ru/ff0d5
paC‘-ICTI)I, CBA3AaHHBIC C 530
IIOHATUEM «I0JISD). -
MpakTnyeckan paboTa
Ne 3.
«IIpurorosienue BuGmorexa LIOK
34 paCTBOP?B ¢ . https://m.edsoo.ru/ff0d5
onpeneJéHHOM 708
MAaCCOBOIi Jp0.1eit
PacTBOPEHHOrO
BEIEeCTBA»
Koppekunonusie
YIIPaXKHEHHS 110 TEME bubimoreka [LIOK
35 | «Coenuuenus https://m.edsoo.ru/ff0d5
XUMHYECKHUX 87a
3JICMEHTOBY.
KonTpoabHasi padora
Ne 2 1o Teme bu6mmoreka [IOK
36 | «CoenuHeHuUs1 https://m.edsoo.ru/ff0d5
XHMHYECKHX 9e2
3JIEMEHTOBY.
bu6mmoreka [JOK
37 | ®usznueckue SBJICHUS B https://m.edsoo.ru/ff0d5
XUMHH. b40
XHUMHYECKUE PEaAKIUH.
TennoBoii 3¢ dekT
XUMHUYCCKOHN PEaKInu, Bu6miorexa [JOK
38 :g;;z?;;mecmM https://m.edsoo.ru/ff0d5
ypaBHEHUH, IK30- U eba
SHI0TEPMHUECKUX
peaKIusax
XUMHECKHE bubmuoreka [JOK
39 | YPaBHCHHA. Peaxuum https://m.edsoo.ru/ff0d6
pa3noKeHusl. 342
Peakuuu coenuHeHuUs. bu6mmoreka [JOK
40 https://m.edsoo.ru/ff0d6
64e
41 bu6mmoreka [JOK

Peakuuu 3amenieHus.



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

https://m.edsoo.ru/ff0d6
64e

bubnuoreka [IOK
42 | Peakuuu oOmeHa. https://m.edsoo.ru/ff0d6
7ca
bu6mmoreka [IOK
43 gﬁiﬁfﬁfgﬁi{m https://m.edso0.ru/ffode
CBOWCTB BOJIBI. Ica
Duspraeckne u . bubnuorexka [JOK
44 iﬁfff;ﬁﬁf?p?aﬁfia https://m.edsoo.ru/ffodf
OKHUCIIEHUS, TOPEHUE). ee2
CriocoObl nosryueHust
KHCIIOpOJIa B By OK
nabopaTopuu u nommotera I
45 HPOMBIIIICHHOCTH https://m.edsoo.ru/ffOdf
’ ee2
[Ipumenenue o
KHCJIOpOJIa
[IpakTnueckas
pabota Ne 4 o Teme
@lonydenne 1 Pemenne Bubmuoreka IIOK
46 coBvbAMIIC pacyeTHBIX https://m.edsoo.ru/00ad
P 3a7a4 3a7a4 9474
KHCJIOPO/J1a, U3YUCHHE
€ro CBOMCTB»
dusnveckue u bu6mmoreka [IOK
47 XUMHYCCKHE https://m.edsoo.ru/00ad
CBOMCTBA BOJIOPO/IA. 9b7c
CriocoObI MmoTy4eHust Bu6miorexa LIOK
48 igggpgfs ?m https://m.edsoo.ru/00ad
patop 9a50
IIpakTHyeckas
padora Ne 5 mo Teme Eu OK
«Honyyenue u nomorexa L
49 coBupane BOTOPOA 1 https://m.edsoo.ru/00ad
i 9ch2
U3y4eHue ero
CBOMCTB»
Pemenue
pacueTHBIX 3a7a4 bubnuoreka [IOK
50 «Brruucnenus no https://m.edsoo.ru/00ad
XUMHUYECKAM 9ela
yYpaBHEHUSIM»
Brrunciienus 00bEma, bu6mmoreka [JOK
51 KOJIMYECTBA https://m.edsoo.ru/00ad

BCIICCTBA rasa 110 €ro

9ffa



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

H3BECTHOMY
KOJINYECTBY
BEILIECTBA WU
00BEMY

Brruucnenus
00BEMOB T'a30B 10
YPaBHEHUIO PEaKINu

bu6mmoreka [{OK

52 https://m.edsoo.ru/00ad
Ha OCHOBE 3aKOHA
« ab2c
00BEMHBIX
OTHOILICHUM ra3oB
O06o0meHne Mo Teme
T3MeHenms bubmmoreka [{OK
53 ’ https://m.edso0.ru/00ad
NMPOUCXOASIIIHE C a52¢
BelleCTBAMM. o
KoHTponbHasa pabora
Ne 3 no teme bubmmoreka [IOK
54 «U3meHeHuns, https://m.edsoo.ru/00ad
npoucxogALme ¢ as42
BeLLecTBamm».
OKcuabl: COCTaB, bu6moreka [IOK
55 Kiaccudukanus, https://m.edsoo.ru/00ad
HOMEHKJIaTypa abbc
[Tonyuenue u
XHUMHYCCKUE
CBOMCTBA KHCIIOTHBIX bubmorexa HOK
56 ’ https://m.edsoo.ru/00ad
OCHOBHBIX U
ag24
aMm(doTepHBIX
OKCHJIOB
OcHOBaHUs: COCTaB, bubnuoreka [JOK
57 Kiaccudukanus, https://m.edsoo.ru/00ad
HOMEHKJIaTypa a96e
[lonyuenue u bubnuorexa [IOK
58 XUMUYCCKUE https://m.edsoo.ru/00ad
CBOIICTBa OCHOBAaHHUI aab8
Kucnorsr: cocras, bu6mmoreka [JOK
59 KJaccudukanus, https://m.edsoo.ru/00ad
HOMEHKIIaTypa ac34
[Tonyuenue u bubnuorexa [IOK
60 XUMHUUYECKHE https://m.edsoo.ru/00ad
CBOHCTBA KHCJIOT aab8
Conu (cpennue):
HOMEHKJIaTypa, bubnmoreka [JOK
61 CHOCOOBI TTOTYYCHHUSI, https://m.edsoo.ru/00ad

XUMHYECKHUE
CBOMCTBA

aab9



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9

I'eneTuueckas cBI3b bubnuoreka [IOK

62 MEXY KilaccaMu 1 https://m.edsoo.ru/00ad
COeIUHEHUU ae28
OKHUCIUTEIBLHO- bubmuoreka [IOK

63 BOCCTaHOBHUTEJIHHBIC 1 https://m.edsoo.ru/00ad
peakuuu b076
OKHCIITeITH 1 bu6mmoreka [{OK

64 1 https://m.edsoo.ru/00ad
BOCCTAaHOBUTEIIH b076
VYnpaxxHeHus B
cocraBieaun OBP bu6mmoreka [{OK

65 METOJIOM 1 https://m.edsoo.ru/00ad
3IEKTPOHHOTO b486
Oamanca.
[IpakTnueckas
pabota Ne 6.
Pemenne
AKCIIEPUMEHTAIIbHBIX bubmorexa HOK

66 sa1ad 110 TeME 1 https://m.edsoo.ru/00ad

b33c

«OCHOBHBIC KJIaCCBI
HEOPraHMYeCKUX
COECIUHEHUIN
0606ueHne
r::&z;n:;:m bu6moreka [IOK

67 npeaCTasUTenH 1 https://m.edsoo.ru/00ad

9ch2

HeopraHM4ecKmx
Bewects, OBP»
KontponbHas padoTa bubnuoreka [JOK

68 Ha MMPOMEXKYTOUHON 1 https://m.edsoo.ru/ff0d6
aTTecTanuu 1c6

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

Ne Kosmnm4ecTBo yacoB DJIEKTPOHHBIE
)/ | OBbIC
Tema ypoka Kontpoabnsie | IlpakTuuec uudp
n/ Bceero oOpa3oBaTte/ibHbIE
padoThI KHe padoThl
1| pecypcnbl
[leproauueckuii 3aKoH. bubmuoreka [IOK
1 IIepnoaunueckas cucteMa XMMUYECKUX 1 https://m.edsoo.ru/00ad
anemenTtoB JI. 1. Menneneena b59e
3aKOHOMEPHOCTU B U3MEHEHUU bubnuorexa [JOK
2 CBOMCTB XMMHYECKHUX IJICMCHTOB 1 https://m.edsoo.ru/00ad
MEPBBIX TPEX NEPUOI0B b6b6
bu6mmoreka [{OK
Knaccuduxaius 1 HoMeHKIaTypa
3 ¢ P 1 https://m.edsoo.ru/00ad
HEOPraHMYECKHUX BEIICCTB
b7e2
Buasl XuMudeckoii CBSI3M 1 THIIBI bubmorexa OK
4 . 1 https://m.edsoo.ru/00ad
KPUCTALTHYCCKUX PEIIETOK
bac6
KonTponsnas padora Nel no teme
5 «IToBTOpEHUeE U yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3fIeJIOB Kypca 8 Kiaccay
bu6moreka [IOK
Knaccudukamms XuUMHIEeCKIX
6 (Vb 1 https://m.edsoo.ru/00ad
peakIuii o pa3IMYHbBIM ITPH3HAKAM bch0
[ToHATHE O CKOPOCTU XUMUYECKON bubnuoreka [JOK
7 peakuuu. [IoHSITHE 0 TOMOTE€HHBIX U 1 https://m.edsoo.ru/00ad
TeTEPOTeHHBIX PEAKIIHIX be9a
[TonaTHE O XUMHYECKOM PaBHOBECHH.
DakTOPHI, BIUSAIONINE HA CKOPOCTh bubmorexa HOK
8 o 1 https://m.edsoo.ru/00ad
XUMUYECKON PEaKIIUU U TTOJI0KEHNE 8¢
XUMHUYECKOTO PAaBHOBECHUS
OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC bubmmorera [JOK
9 . 1 https://m.edsoo.ru/00ad
AKIH
peaxtt cade
Teopust 3MEKTPOTUTHICCKOM bubnuoreka [JOK
10 muccoranuy. CHIIbHBIE B clla0ble 1 https://m.edsoo.ru/00ad
3IEKTPOJIHTHI cd68
bubmuoreka [JOK
11 | HWouuHble ypaBHEHUS pPEaKIIHii 1 https://m.edsoo.ru/00ad
d448
XUMHYECKHE CBOMCTBA KUCIIOT U bub6mmoreka [JOK
12 OCHOBAaHUU B CBETE MpeACTaBICHUN 00 1 https://m.edsoo.ru/00ad
ANEKTPOIUTUYECKON TUCCOIIUAIIUU d5d8
XUMHUYECKUEe CBOMCTBA COJIEH B CBETE bubmuoreka [JOK
13 | mnpeacraBienuit 06 1 https://m.edsoo.ru/00ad
AIIEKTPOIUTUIECKON TUCCOIIUAIIUU dgb2
bu6mmoreka [JOK
14 | Tlousartue o ruapoau3e conei 1 https://m.edsoo.ru/00ad
dod4
15 O06o001IeHre U cCUuCTEMaTHU3aIMs 1 bubmuoreka [JOK

3HAHUHI

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

ddi2

[Tpaktuyeckas padora Ne 1. «Pemenne

bubmuoreka [JOK

16 https://m.edsoo.ru/00ad
AKCIEPUMEHTATBHBIX 331249 dbfa
KonTtponesHas padota Ne2 mo teme bubmuoreka [IOK

17 «DQNEKTPOJIUTUYECKAS TUCCOLHALIMSL. https://m.edsoo.ru/00ad
XUMUYECKUE PEaKIUU B PACTBOPAX» dec0
OO01mmas XxapakTepruCcTUKa raJIOTCHOB. bubnuorexa [JOK

18 XUMHUYECKUE CBOMCTBA HA TIPUMEPE https://m.edsoo.ru/00ad
xjopa dfe2
XnopoBojopoa. CoJisiHast KHCIIOTA, bubnuorexa [JOK

19 XUMHUYECKUE CBOMCTBA, MOJyUYCHHE, https://m.edsoo.ru/00ad
IIPUMEHEHHE €104
[IpaxTnueckas padora Ne 2 o Teme bubnuorexa [JOK

20 | «IlomyueHne COJISTHOW KHUCIIOTHI, https://m.edsoo.ru/00ad
W3y4YEHHE €€ CBOMCTBY» 348
Brrunciienus no ypaBHEHUSIM bubmuorexa [JOK

21 XUMUYECKUX PEAKIUi, €CITN OJIUH U3 https://m.edsoo.ru/00ad
peareHTOB JaH B H30BITKE 488
OO6mrast XxapaKTepUCTHKA DJIEMEHTOB bubmorexa [TOK

22 VI A-rpymms: https://m.edsoo.ru/00ad

e6da

AJIOTpOTIHBIE MOU(UKAITUU CEPBI. bubmuorexa [JOK

23 Haxosxnenue cepsl u €€ coeTMHCHUH B https://m.edsoo.ru/00ad
npupoje. XMMHUYECKHUE CBOMCTBA CEPbI ebda
CepoBonopo, cTpoeHue, hru3nueckue bubmorera [IOK

24 . https://m.edsoo.ru/00ad
Y XUMHUYECKUE CBOMCTBA 6802
Oxcunpl cepbl. CepHast KUCIIOTa, bu6mmoreka [JOK

25 (bu3UYEeCKre U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/00ad
MPUMEHEHNE €a28
XUMUYECKUE PeaKIInu, JIeKAIIHE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
MOJIy4EHUS] CEPHOMN KUCIIOTHI. bubmorexa HOK

26 https://m.edsoo.ru/00ad
XUMUYECKOE 3arpsi3HeHnE ec8a
OKpY’KaloIllel Cpeibl COeAMHEHUSIMHU T
cepbl
Brruncnenue MaccoBoii 1011 BbIX01a bubmmorexa [JOK

27 TIPO/IYKTa PEaKIUn https://m.edsoo.ru/00ad

ec8a

OO1as XxapakTepUCTHUKA SIIEMEHTOB
VA-rpynmnsl. A30T, pacripocTpaHeHHE bubmorexa HOK

28 https://m.edsoo.ru/00ad
B Mpupoe, Gpuznueckue u 0eab
XUMHYECKHE CBOMCTBA
AmMuak, ero puznueckue u bu6mmoreka [JOK

29 XUMHUUYECKUE CBOMCTBA, MOJyYCHUE U https://m.edsoo.ru/00ad

MNPUMCHCHUC

f004



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

[Ipaktuyeckas padora Ne 3 o Teme

bubmuoreka [JOK

30 | «llomyueHne amMmmHaKa, U3y4eHHE €T0 https://m.edsoo.ru/00ad
CBOMCTBY 180
A3zoTHas kucnora, e€¢ pusndeckue u bubmorexa OK
31 N https://m.edsoo.ru/00ad
XUMHYECKUE CBOMCTBA £206
Hcnosib30BaHMEe HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPAIBbHBIX bubnuoreka [JOK
32 | ynoOpenuii. XuMHU4eckoe 3arps3HeHNE https://m.edsoo.ru/00ad
OKPYKaroILEen Cpeibl COCTUMHEHUSIMU 518
azoTa
®docdop. Oxcua pocdopa (V) u bubmmoreka [{OK
33 | dochopnas kucnora, puznueckue u https://m.edsoo.ru/00ad
XUMHUYECKUE CBOMCTBA, OIYYEHUE f68a
Ncnonb3oBanue pocdaTtoB B KauecTBe
MUHEPAJIBHBIX YI00pEHHI. bubmorera [JOK
34 . https://m.edsoo.ru/00ad
3arpsi3HEHUE MIPUPOAHON CpeIbl £620
dbocharamu T
Yraepoa, pacipocTpaHEeHHE B bubmuorexa [JOK
35 npupoe, Gpu3nuecKue U XuMHUYEeCKue https://m.edsoo.ru/00ad
CBOMCTBA fd9c
Oxcuppl yriaepoaa, ux pusudeckue u
ngniecz:Ie choHﬁéTBa.q) bubmorera [IOK
36 https://m.edsoo.ru/00ad
DKOJIOTHYECKHE TPOOJIEMBI, febe
cBsi3aHHBIE ¢ OKcHaoM yrieposa (1V) T
bu6mmoreka [IOK
37 YroapHas KucioTa u e€ cou https://m.edsoo.ru/00ae
006¢
[IpakTrueckas padota Ne 4 o Teme
" bu6mmoreka [JOK
38 Hoxysiene yraexucioro rasa. https://m.edso0.ru/00ae
KauecTtBenHnas peakuus Ha kapOoHaT- 0276
noH" -
[TepBoHauanbHbIE TOHATHUS 00 bubnunorexa [JOK
39 OpraHUYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae
COEIMHEHUSX yIiiepoia 054e
bubnuoreka [JOK
40 | KpemHHUIi U1 €r0 COETUHEHUS https://m.edsoo.ru/00ae
080a
ITpaktuyeckas pabota Ne 5. Pemenue
bu6mmoreka [JOK
41 BKCHepI/IVMeHTaJ'IBHBIX 3a/1a4 1o Teme https://m.edsoo.ru/00ae
«Baxnelimue HeMeTaIbl U UX 0bf2
COETMHEHUS
KonTtponpHas padota Ne3 o teme bubnuorexa [IOK
42 «Baxueime HeMeTamIbl U UX https://m.edsoo.ru/00ae
COCOUHEHU 0el8
43 OO1ast XapakTepUCTUKAa XMMUYECKUX bubnuorexa [IOK

9JICMCHTOB — MCTAJIJIOB.

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



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
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

Meraimueckas CBsi3b U
METAUIMYECKasE KPUCTATUTMYECKAS
pemérka. Gu3nyecKkre CBOKMCTBA
METAJJIOB

103e

XMMHNYECKUE CBOMICTBA METAJJIOB.

bubmuoreka [JOK

44 DNEeKTPOXUMHUYECKUHN P https://m.edsoo.ru/00ae
HAIPsHKEHHUH METAIOB 1156
OOmre cnocoObl MOTyYeHUs
MetauioB. CrutaBel. Beruncnenus mo bubnuorexa [JOK
45 YPaBHEHUSIM XUMUYECKHX PEAKIUN, https://m.edsoo.ru/00ae
€CJIM OJIMH U3 PEareHTOB COJEPIKUT 1156
MIPUMECH
bubmmoreka [{OK
46 [TonsaTue 0 KOPPO3UU METAIIIIOB https://m.edsoo.ru/00ae
1278
bubmmoreka [{OK
47 Illenounbie METaIbI https://m.edsoo.ru/00ae
14b2
OxcuIBl U THIPOKCH]IBI HATPHSI U bubmorexa LOK
48 - https://m.edsoo.ru/00ae
14bh2
bu6mmoreka [IOK
[IlerouyHO3eMEIbHBIC METAILIBI —
49 . . https://m.edsoo.ru/00ae
KaJbIIUA ¥ MarHui
15e8
bu6mmoreka [IOK
50 Baxuelmue coeMHESHNS KaTbIIHs https://m.edsoo.ru/00ae
15e8
51 O0001IeHre U cUCcTEMAaTU3ALIHS
3HAHHUH
N N bu6mmoreka [JOK
JKEcTkoCTh BOJBI M CIIOCOOBI €&
52 CTDAHCHIS https://m.edsoo.ru/00ae
yerp 1886
[IpakTrueckas padorta Ne 6 o Teme bub6nuoreka IIOK
53 "JKécTKoCTh BOABI M METOEI €€ https://m.edsoo.ru/00ae
ycTpaHeHus" lae8
bubnuoreka [JOK
54 AtoMUHHI https://m.edsoo.ru/00ae
1c64
. bu6nmoreka [JOK
AMboTepHEIE CBOMCTBA OKCHAA U
55 . ¢ « i . A https://m.edsoo.ru/00ae
APOKCHA 1064
bu6mmoreka [JOK
56 Kenezo https://m.edsoo.ru/00ae
1d86
bu6mmoreka [JOK
Oxcupl, THAPOKCHIBI M COJIU JKele3a
57 (11) 1 senesa (111) https://m.edsoo.ru/00ae
35e6
58 O00011IcHNE ¥ CHCTEMAaTH3aLIH



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
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/00ae1ae8
https://m.edsoo.ru/00ae1ae8
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
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

3HAHUNI

[Ipaktuyeckas padora Ne 7. Pemenue

AKCIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME bubmorexa LOK
59 . 1 https://m.edsoo.ru/00ae
«Baxknennine MeTajljIbl U UX 3de8
COCTMHCHUS
Berurcnenus o ypaBHEHUSM
XUMHYECKUX PEaKIIU, €CIIH OJIUH U3
bu6mmoreka [{OK
60 PeArcuToB JaH B H3OLITKE 1k 1 https://m.edsoo.ru/00ae
COJICPKUT IpUMECH. BerauciacHus 1750
MacCOBOM JIOJIU BBIXOJIa TIPOAYKTA T
peaxiuu
61 O06o001meHre 1 CHCTEMAaTH3aIIHAs 1
3HaAHUH
KonTponsnas pabora Ne4 no teme
62 «Baxueiine MeTaJlIbI U UX 1
COCTMHECHUS
BemiectBa u maTepuansl B Bubmaorexa IIOK
63 . 1 https://m.edsoo.ru/00ae
MTOBCEIHEBHOM KU3HH YeI0BEKa 3f50
XHWMHYECKOE 3arpsA3HEHUE bubmorexa [TOK
64 oKpysKatoei Cpes 1 https://m.edsoo.ru/00ae
4270
Poisib xumMuu B pernieHnn bubmorexa TOK
65 1 https://m.edsoo.ru/00ae
AKOJIOTUYECKHUX TIPOOIeM 4270
O06001meHNEe U CHCTEMAaTH3aIIHS bubmuorexa [JOK
66 3HAHMUM 3HaHUI 110 Teme «BemecTBo u 1 https://m.edsoo.ru/00ae
XUMUYECKUE PEAKITHI 0dOa
O06001IeHNE B CHCTEMAaTH3aLIH bubnuoreka [JOK
67 3HaHHUM Mo Teme «Hemeraisl u ux 1 https://m.edsoo.ru/00ad
COETMHEHU S b33c
O00011IeHNE U CUCTEMATH3ALUS bu6mmoreka [JOK
68 3HAHHUM MO TeMe «MeTallbl U BX 1 https://m.edsoo.ru/00ad
CpPEAVHEHUS 9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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
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

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

» Xumus, 8 kiacc/ 'abpuensiu O.C., OctpoymoB N.I'., Cnagkos C.A., AKIIMOHEPHOE
obmectBo «M3marenscTBO «IIpocBemnienue
* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., CnagkoB C.A., AKIIMOHEPHOE

obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHAJIbBI 1JIA YUUTEJIA

https://edsoo.ru/Predmet_Himiya.htm

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/subject/29/

OueHou4Hble npoueaypbl
Ana ycmHeix omeemos onpedenaromca caedyroujue Kpumepuu OUeHOK:

OTmeTKa «5»:

® OTBET MOJIHBIA W MPaBWIbHBIA HAa OCHOBAHMM HM3YYEHHBIX TEOPHMl; - Marepuanl H3J0XKEH B
OIIPEAEIICHHOM JIOTHYECKOM NOCIIEN0BATEIBbHOCTH, TUTEPATYPHBIM SA3BIKOM;
® OTBET CaMOCTOSITeNIbHBIA. CUCTeMaTHYECKasi JEMOHCTPAIIUs TPaBUIIbHBIX OTBETOB.
OTmeTKa «4»:

® OTBET MOJHBIN U NPABUWIbHBIN HA CHOBAaHUU U3YUYECHHBIX TEOPUIL;
e MarepHuall U3JI0KEH B ONPENCIICHHOM JIOTMYECKOM IOCIEI0BATEIBHOCTH, IPU 3TOM JOIYILIECHBI
JIBE-TPU HECYIIECTBEHHBIE OLTUOKH, UCIIPABICHHBIE M0 TPEOOBAHUIO YUUTEIS.
OTmeTKa «3»:

® OTBET IOJIHBIM, HO TpPHU DTOM JOMYIIEHa CYIIECTBEHHAs OIIMOKAa WM OTBET HEIOJHBIMH,
HECBS3HBIMN.

OTmeTKa «2»:

¢ [IpU OTBCTC OGH&py)KCHO HCIIOHNMAHHEC YyJalllUMCAd OCHOBHOTO COACPIKAHUA y‘IC6HOl"O Marepuaia
WM JOMYHICHBI CYHICCTBCHHBIC OI_I_II/IGKI/I, KOTOPLIC yanlHﬁCﬂ HC MOKCT HUCIPABUTH IIPpU
HaBOJAIIUX BOMMPOCAX YUUTCIIA NI YaCTUIHO UCHIPABJIACT HC3HAYUTCIIBHBIC.


https://resh.edu.ru/subject/29/

OuyeHKa 3KcrnepumMeHmMasnsHeix ymeHul, nabopamopHsix pabom
OugeHKa CTaBUTCA Ha OCHOBaHMM HabNOAEHUA 33 YYaLLMMMUCA U MMCbMEHHOTO OTYeTa 3a pabory.
OTmeTKa «5»:

e paboTa BBINMOJHEHA TIOJIHOCTHIO M MPABWIIBHO, CJICJIaHbI MPABUIIHHBIC HAOIIOICHUS M BHIBOJIBI;
® DOKCIICPUMEHT OCYIIECTBIICH IO IJIaHY C y4ETOM TEXHUKH OE30MAaCHOCTH W TMPaBWJI PabOTHI C
BEIIECTBAMU ¥ 000PY/I0BAHUEM;
® TIPOSIBJICHBI OPTraHU3AMOHHO - TPYIOBbIE YMEHHUsI, MOACPKUBAIOTCSA YUCTOTAa paboyero Mecra u
MOPSZIOK (HA CTOJIe, SKOHOMHO MCTOJIB3YIOTCS PEAKTUBHI);
® CHCTEMaTHYECKOE MPaBUIHLHOE BBIMOIHEHUE JTA00PATOPHBIX padoT.
OTmeTKa «4»:

L pa60Ta BBITIOJIHCHA HpaBI/IJ'II)HO, CICJIaHbI HpaBI/IJ'II)HI)Ie Ha6J'[IO)1€HI/I$[ U BBIBOJBbI, HO HpI/I 3TOM
3KCHepI/IMeHT HpOBC}ICH HC MOJIHOCTBKO HIIN I[OHYHIGHI)I HGCYIIICCTBGHHBIC OHH/I6KI/I B pa60Te C
BeIllECTBAaMHU U 000PY/I0BaHUEM.

OtmeTtKa «3»:

e paboTa BBHINOJIHEHA TPABWJIBFHO HE MEHEE 4YeM HAlOJIOBUHY WM JOIYIIEHAa CYIIeCTBEHHAs
omunOKa B X0JIe dKCIIEpUMEHTa B OObsICHEHHH, B 0(OpMIIEHHH PabOThl, B COONIOEHUN TPaBUI
TEXHUKUA O€30MMacCHOCTH Ha paboTe C BEHIECTBAMU U OOOPYIOBAHHEM, KOTOpAas MCHIPABIISIETCS TIO
TpeOOBAHUIO YUUTEIIS.

OtmetKa «2»:

e JlomyiieHbl 1Be (M OoJiee) CyIIECTBEHHBIE OIMMOKKM B XOJE JIKCIEPUMEHTa, B OOBSICHCHUH, B
odopmiieHnH pabOThI, B COOIOACHUH MPABUI TEXHUKH O€30MAaCHOCTH MPH padoTe C BEleCTBaMHu
1 000pyOBaHUEM, KOTOPBIE YUAIIUHACS YaCTHYHO MOXET UCTIPABUTH 10 TPEOOBAHUIO YUHUTEIIS,

e paboTa BBINOJHEHA YACTUYHO, Y YUYAIIErocs TI0X0 Pa3BUTHI SKCIIEPUMEHTAILHBIC YMCHHSI.

OuyeHKa ymeHul pewame paciemHsie 3a0a4u
OTmeTKa «5»:

® B JIOTUYECKOM PACCYKJICHUU U PEUICHUH HET OUINOO0K, 3a7aua peiieHa paluoHaIbHbIM CIIOCOO0M;
® CHCTEMaTHYECKOE MPAaBUIBLHOE PEIIEHUE PACUETHBIX 3a/aY;
OTmeTKa «4»:

® B JIOTUYECKOM pACCYXJCHUU M PEIICHUS HET CYIIECTBEHHBIX OIMIMOOK, HO 3a/aya perieHa
HEepalMOHAIBHBIM CIIOCOO0M, UITH IOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIINOOK.
OTmeTKa «3»:

® B JIOTHYECKOM PACCYKJCHHH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIeHa CYIIECTBEHHAs OIIMOKa
B MAaTEMATUYECKUX pacyeTax.
OTmeTKa «2»:

¢ HMCECTCA CYIICCTBCHHBIC OIIMOKH B JIOTHYECKOM PaCCy’KACHUN U B PCIICHUU. 0 OTCYTCTBHC
OTBCTA Ha 3aaHHUC.

OueHKa nucbMeHHbIX KOHMPOsbHbIX pabom



OTmeTKa «5»:

® OTBET MOJIHBIN U IPABUIIbHBIN,
® CHCTEMaTHYECKOE MPABUIHHOE PElIeHNEe KOHTPOIBHBIX PadoT.
OtmetKa «4»:

® OTBET HEMOJHBIN WX JOMYIIEHO HEe 00Jiee IBYX HECYIIECTBEHHBIX OIITHOOK.
OTmeTKa «3»:

e paloTa BBINIOJIHEHA HE MEHEE YE€M HAIOJIOBUHY, JOMYIIEHA OJIHA CYIIECTBEHHAsl OIMOKa W TpHU
3TOM JIBE-TPH HECYILIECTBEHHBIE.
OTmeTKa «2»:

o pa60Ta BBITIOJIHCHA MEHBIIC YEM HAITOJIOBUHY WX COACPIKHUT HCCKOJIBKO CYIICCTBCHHBIX OIINOO0K.
e paboTa HE BBHINIOJTHEHA.

OueHka mecmosbix pabom

Mpw oueHNBaHMM TECTOB MCNONb3YeTCA CIeAyHoLWwan WKana
«5»-90-100 %;

«4» -70—89 %;

«3» -50-69 %,;

«2»-0—-49%



