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HOACHUTEJIBHASA 3AITMCKA
[IporpamMma Mo XMMHHM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHHUsS COCTaBJICHA Ha
OCHOBE TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTENbHON MPOrpaMMBI
OCHOBHOTO o0miero oOpazoBanwus, mpexncraBieHHbix B @I'OC OOO, a Takke Ha OCHOBE
denepanbHOi pabodeil HporpaMMmbl BOCIHUTAaHUS U C YYETOM KOHLEMLUU MPENOJaBaHUs
yueOHOTO0 npenMeTa «XuMus» B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanmu.

[IporpamMMa mo xumuM AaéT MpeAcCTaBICHHE O ILeNsAX, OOmeld cTpaTeruu OOy4eHHs,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s3aTenpHOE MPEIMETHOE COoepKaHue, MPeIyCMaTpUBAET paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM IPOTrpaMMbl 110 XUMUH, ONPEAEIAET KOIMUECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHAYEMYKO IIOCJIEA0BATEIbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JIOTUKH Yy4eOHOTO
polecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydaromuXcsi, ONpeeisieT BO3MOKHOCTU MpeaMeTa JJis
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BMJIOB Yy4e€OHO-ITO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHWE XUMHUH CIY)KUT OCHOBOH JJIsi (POPMHPOBAHUS MHPOBO33pEHHs 00ydaromerocs,
€ro MpeJCTaBICHU O MaTepHaTbHOM €IWHCTBE MHUpPA, BAXKHYIO POJb UTPaOT (hopMHupyeMmbie
XUMHEN Npe/ICTaBICHUS O B3aUMONPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLIUU BEILIECTB B IPUPOJIE,
0 MYTSAX pEeILIeHUs TNI0OANBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUSI UYEIOBEUYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pealu3alliil BO3MOXKHOCTEH Ui caMoOpa3BUTUS W (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIJICHHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOW  JIeATENbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAy4dHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOIO
B3IJIsAJ1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, ABJSIETCS OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHUU
€CTECTBEHHOHAYYHOU IPAMOTHOCTH O0YJarOIINXCS;

CocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTeCTBEHHOHAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHUs B OOyYE€HUU XUMHUHU OOECIeunBalOTCS CHEIU(PUKON copepKaHUs
y4eOHOro TNpeaMeTa, KOTOpBIM SBIISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKU XMMUU Ha ONPEIEIEHHOM dTarie €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHUS OPUEHTHPOBAH HAa OCBOEHUE
00y4arolMMHUCS CUCTEMbI IIEPBOHAYAIbHBIX MOHATUN XUMUH, OCHOB HEOPraHMYECKONH XUMUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUN OPTraHNYECKON XUMUH.

CtpykTypa cofepaHusi MporpaMMbl 0 XUMUU cHOPMUPOBAHA HA OCHOBE CHCTEMHOI'O
noxxoja kK €€ m3ydeHuro. CopepaHue CKJIAAbIBAETCS U3 CHUCTEMBI MOHATHM O XMMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— Y4YEHHMsI O CTPOCHMH aTOMa U XMMHYECKOH CBSI3U;

— MPE/ICTaBIEHUH 00 AJIEKTPOIUTHYECKOM TUCCOIMALIMH BEIIECTB B PaCTBOpaXx.



Teopernueckne 3HaHUS PACCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKM IOJYYEHHBIX H
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIbHO OT OIHOTO YPOBHA K JIpyromy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHHE MPOrpaMMbl MO XUMHUH CHOCOOCTBYET (DOPMHUPOBAHHUIO MPEICTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOMUT C TPHUBJICYCHUEM 3HAHUM M3 paHee M3YyYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpu M3y4eHUHn XUMHUH TPOUCXOAUT (POPMHPOBAHNE 3HAHUN OCHOB XMMHUYECKOW HAYKH
KaKk 00JIaCTU COBPEMEHHOI0 €CTEeCTBO3HAHUS, MPAKTUYECKON NEATENIbHOCTH YeJIOBeKa M Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOH KYJbTYphl. 3agada Y4eOHOrO TpeaMeTa COCTOMT B
(bOpMUPOBAHUN CHUCTEMBl XMMHUYECKHX 3HAHMA — BaKHEMIIUX (PaKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX TOJOKEHUH, TOCTYIMHBIX 00OOIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, sI3bIKa
HAyKH, B MPUOOIICHUH K HAYYHBIM METOJaM MO3HaHUS MPU U3YUYEHUU BEIIECTB U XUMHYECKHX
peakuuii, B GOpMUPOBAHUU U PA3BUTUU [103HABATEIbHBIX YMEHUN M UX NPUMEHEHUU B yueOHO-
MO3HABATEJILHON U y4eOHO-UCCIIEA0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3yyeHHH XUMHUHU HA YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs BaKHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (opMUpOBaHUE MHTEJUIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HAmpaBJICHHOCTh OOy4YEHHUS Ha CHUCTEMaTHYeCKOe NpUOOIIeHUE OO0yJarommxcs K
CaMOCTOSITEJIbHOW ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  IO3HAHUS,
(OpMHPYIOLTIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— o0ecrniedyeHue YCIOBHH, CIIOCOOCTBYIOIIUX MNPUOOPETECHHIO OOYYAIOUIUMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHMS M CAMOIIO3HAHHMS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIINH ), IMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (opmupoBaHHe 001IeH PYHKINOHATIBHON U €CTECTBEHHOHAYYHON I'PaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, TNPUMEHATh MX MpH pelleHuH npolieM B
NIOBCEAHEBHOM XKU3HU U TPYIOBOH JEATEILHOCTH,

— (popMupOBaHUE y 00Y4AIOINXCS TYMAHUCTUYECKHUX OTHOILIEHUH, TOHUMaHUsI LIEHHOCTH
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTMYECKU 11E€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOTHOMN
Cpelbl;

— pa3BUTHE€ MOTHBAIIMKM K OOYYEHHMIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHS OOLIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY NPOGWIIS U HAIIPABICHHOCTH AaJbHEHIEro 00yueHus..

OO11iee 4nciI0 4acoB, OTBEIEHHBIX JJI1 U3YYEHUS XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaiseT 136 yacoB: B § kimacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).

B cootBerctBuM ¢ mpukazom Munucrtepersa npocsemieHuss Poccun 18.05.2023 Ne 370
«O6 ytBepxkneHun (denepasbHOW 00pa30BaTEIbHONM MPOrpaMMBl  OCHOBHOTO  OOIIETO
00pa3oBaHUs» BHECEHBI H3MEHEHHs B IIEJIEBOM pa3jien (IpeAcTaBIeHbl B TaOIuIe):

Pasnen Kax 65110 (®I'OC ot Y10 N3MEHWIOCH

2010 rona)
[TpenmeTHBIC CdopmyaupoBaHbI DopMYITHPOBKH MTPEIMETHBIX PE3yIbTaTOB
pe3yIbTaThl 0000IIIEHHO MaKCHMaJIbHO KOHKpETH3UpoBaHbl. ECTh ueTkue




coJiepKaTeNbHbIE TapaMeTPhl pe3yIbTaTOB
U3y4aeMbIX TEM.

JInuHOCTHBIE OnuceIBAINCH CrpymnmnupoBaHbl 10 HAIIPaBICHHUSIM:
pEe3yNbTaThI 0000611eHHO, 6e3 1) maTpuoTHYECKOE BOCITUTAHKE
Ha3BaHUS 2) rpaXJaHCKOE BOCITUTAHUEC
HaIpaBJICHUM. 3) LEHHOCTH HAYYHOTO MTO3HAHHSI
4) popMUpOBaHUS KYJIBTYPbI 310POBbS
5) TpyoBOe BOCIUTAHHE
6) SKOJIOTMYECKOE BOCITUTAHHE
Metanpeamernsle | ONUCHIBAIUCH MetanpeameTHble pe3ynbTaThl TPYINIUPYIOTCS
pe3yIbTaThl 00001IeHHO. 10 BUJIaM YHUBEPCAJIBHBIX YUCOHBIX JICHCTBHIMA
[lepeuuncnens! 0e3 Jetanu3upoBaHbl IO HAIIPABJICHUSM:
JleTann3alnuu 1) mo3HaBaTeNnbHbIE YHUBEPCAIbHbIE YUeOHbIC
HaIpaBJICHUU. IECUCTBUA:
2) 6a30BBIC JIOTHYECKHUE ICHCTBHUS
3) 6a30Bble HccIeA0BaTEIbCKUE ACHCTBUS
4) pabota ¢ uHbopmManuen
5) KOMMYHHMKaTHBHbIE YHUBEpCaJIbHbIC yueOHbIC
JIEUCTBUSA
6) perynsTUBHbIC YHUBEpCaJIbHbIC yueOHbIC
JICUCTBUS
Copepxanue Bce Tembl ykazanbl mo | TpeOoBaHust k 00pa3oBaTelbHBIM pe3ylbTaTam
o0y4deHus ypoBHsiM (st 8-9 pa3bwiu no rogaM oOy4yeHus: y KaxkJ0To Kjacca

KiraccoB 1 g 10-11
kiaccoB). [lexaroru
pacrpenensuiu
peIMETHBIC
o0Opa3oBaTenbHbIE
pe3yJIbTaThI IO TOJaM
o0yuyeHHs
CaMOCTOSITEIILHO

CTpOro onpez[eneHHHﬁ MNEPCUCHb IIPOXOAUMBIX
TCM.




COJAEPKAHUE OBYYEHUA
8 KUIACC

IlepBoHayajbHBIC XHMHYECCKHE NOHATHS

[Ipenmer xumuu. Ponb XMMHUM B KU3HM 4YEJIOBEKAa. XMMHS B CUCTeME HaykK. Temna u
BeniectBa. dusnueckne CBOWCTBAa BEIIECTB. ArperarHoe cOCTOsHHME BemecTB. Ilonstue o
METO/Iax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMECei.

ATOMBI M MOJIEKYJBl. XUMHUYECKHE 3IeMEHTbl. CHMBOJIBI XUMHUYECKHX JJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (opMmyna. BaneHTHOCTP aTOMOB XMMHYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KommuectBo BemectBa. Monb. MonsipHasg Macca. B3anMoOCBsI3b KOJIMYECTBA, MAcChl U
yucia CTPYKTYPHBIX €MHUL BemecTBa. Pacuérsl o ¢popmynaM XUMUYECKUX COSIUHEHUH.

du3nyeckue M XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanuss XMuMHUYECKUX peakuuit
(coenuHeHus, pa3noKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMHYECKOW IMOCY/IOH, MpaBUJIaMH PadOTHI B J1a0OPaTOpUu U MpHEMaMHU
oOparteHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, HU3YYE€HUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NIECKHX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XUMHUYECKUMX peakiuid (pas3jiokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxkenue ruapokcuaa meau (1) npu
HarpeBaHuM, B3aMMOJeicTBHE jkeie3a ¢ pactBopoMm coiu meau (), u3yuenme cnoco6oB
paszeneHus cMeceil: C IOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIIApUBAHME, AUCTUIUISLIMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKU IOBApEHHOW COJM, HAOJIOJEHUE U ONHCAHHE
pe3y/IbTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaHeiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razoB. CocraB Bo3nyxa. Knuciaoponx — 371€MEHT M MPOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHe CBOWCTBA (peakluyi TOPEHHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
IpOoMbINUIEHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — ajloTporHas MOAM(pUKALUS
KHCIIOpOJa.

TennoBoit 3pdexT XUMHUYECKOW peakluH, TEPMOXHUMHUYECKHE YpPaBHEHHS, 3K30- H
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yrosb MW MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pyleHue 030HOBOIO CIIOS.

Bogopon — anemeHT M mpocroe BemecTBo. HaxoxzaeHue Boaopona B IPHUPOJE,
¢bu3nyecKknue 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oydeHus. Kuciorel u comnu.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopel. HacwleHHble 1
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B NpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranumueckux coenuHeHuid. Oxcunbl. Knaccudukanus OKCHIOB:
coJyieoOpasyroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
okcu0B. PU3NUYECKHE U XMMUUECKHE CBOMCTBA OKCHI0B. [losyueHne okcumos.



OcnoBanusa. Krmaccudukanuss ocHOBaHM: MmMIETOYM W HEPACTBOPHUMBIE OCHOBAHMS.
HomeHnknarypa ocHoBaHuii. Pu3nuecKHe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuyenue
OCHOBaHUH.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucinor. @U3nveckue U XuMHUUECKUE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa coneil. duznueckue u XMMHUEcKUe cBoicTBa cojel. Ilomyuenue
COJICH.

['eHeTnueckas cBsI3b MEK]y KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN.

Xumuueckuii IKcnepumenm:

Ka4yeCTBEHHOE OIPE/ICIICHNE COJCPKAHUS KHCIOPOa B BO3AyXe, OJIy4YeHHnEe, COOMpaHue,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBUSI BOZHMKHOBEHUS M IMPEKpaICHUsI TOpeHus (Ioxkapa), 03HAKOMIJICHHE C
o0Opa3lilaMu OKCHJOB U OIMCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, paclO3HaBaHUE U
U3ydeHHe CBOWCTB Bojaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmenu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEW pPAacTBOPEHHS BELIECTB C Pa3jIM4HON pacTBOPHUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOJII0JIEHUE M3MEHEHUsI OKPACKM MHAMKATOPOB B PAacTBOpPax KHUCIOT U IIEJIOYEH, U3ydyeHUE
B3aumojeiicteus okcuga menu (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C METaslaMH,
peaKuMii HEUTpalIu3aluu, MOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 33J1a4 10 TeMe «BaxkHenue
KJIACChl HEOPTraHUYECKUX COETUHEHUIN.

IMepuonuueckuii 3akon u Ilepuoanyeckasi cucreMa xumuuyeckux jiementon JI. U.
MennesieeBa. Ctpoenune aToM0B. XUMHYeCKas CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE
peakuumn

[lepBbie MOMBITKA KIacCU(UKAIMA XUMHUYECKHX JJIeMEHTOB. [loHsTHE O Tpymnmax
CXOJHBIX DJIEMEHTOB (IIETIOYHBIC U IETOYHO3EMENbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucreMa XUMHYECKHX dneMeHToB [J[. .
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmsl. DU3HYECKUH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U IPYIIIIBI JIEMEHTA.

Crpoenue artomoB. CoctaB aromHbIX snaep. M3orombel. Onektponsl. CtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX IeMEeHTOB [leproandeckoit cucTeMsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa MO €ro IOJIOKEHUI0 B
Ilepnonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS Painyca aTOMOB XMMHUUYECKHX 3JE€MEHTOB, METAJUTMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U IEPUOAAM.

3nauenue [lepuonuueckoro 3akona u [leproanyeckoit cuCTEMbl XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckass  CBS3b. KoBanentnas (monsipHass W HEMOJsIpHAst) CBS3b.
DIIEKTPOOTPUIIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okwuciieHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipouecchbr
OKHCIIEHUS U BOCCTAHOBJIEHUS. OKHCINTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

M3y4YeHHe oOpa3lOoB BEILIECTB METANIOB M HEMETAJJIOB, B3aUMOJAEWCTBHE T'MIIPOKCH]IA
LMHKAa C pacTBOpaMu KUCIOT W IIEJIOYel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIHMi (TOpeHre, PEaKIuy Pa3ioKEeHHs, COSTUHEHNS).

Mesicnpeomemmunie céasu



Peanunzanus MeXnpeIMeTHBIX CBSI3€H MPU M3y4EHUHM XUMHUM B 8 KJ1acce OCYLECTBIAETCS
yepe3 HCIOJIb30BaHME KaK OOLIMX ECTeCTBEHHO--HAYyYHBIX IOHATUH, TaK W IOHATHIA,
SABJISIFOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOI'O IIMKJIA.

OOme ecTecTBEHHO--HAy4YHBIC IMOHATHSA: HAay4HBIH (DaKT, THIIOTE3a, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

@dusmka: marepus, aToM, D3JEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIUJA, H30TOIbI,
pPaIMOaKTUBHOCTh, MOJICKYJa, S3JCKTPUUYECKUN 3apsj, BELIECTBO, TeNo, 00BEM, arperatHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3561, ComHIIe.

buonorus: porocuntes, npixanue, onocdepa.

l'eorpadus: armochepa, ruapochepa, MuHEpalbl, TOPHBIE TMOPOABI, IOJEC3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peaKIusi

Ilepnonnueckuit 3akoH. llepuommueckass cucrema xumudeckux oanementoB [, .
MenpeneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHMU CBOWCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kallus, KaJbLUs U UX COCJUHEHUM B COOTBETCTBUHU C
HOJIOKEHHUEM 3JIeMeHTOB B [leprnonnyeckoil cucteme U CTpOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BUAbl XUMHUYECKOM CBS3M. THUIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKM M BHJA XMMHUYECKOU
CBSI3H.

Knaccuukanus u HOMEHKJIATypa HEOPraHMYECKHMX BEIIEeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHYECKUX peaKuil Mo Pa3IUYHBIM MPU3HAKAM (II0 YHCITY U COCTaBY
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTauu3aropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTe o ckopocTn xuMHuueckor peakuuu. [loHsTHE 00 OOpPATHMBIX M HEOOPATUMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. Ilonsatue o
karanuze. lloHsarne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHYECKON PEAaKIMH U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLMU, AJIEKTPOHHBIA OallaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. COoCTaBI€HHE YPABHEHMHM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALAN. DIEKTPOIMUTHI U HEIJIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAMU XHUMHMUYECKOH CBS3U.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIHUTHI.

Peakuuu noHHoro ooMeHa. YcioBUS IPOTEKAaHUS PEaKIM HOHHOTO OOMEHa, MOJHBIE U
COKpalllEHHBbIE MOHHBIE ypaBHEHUs peakuui. CBONCTBa KHCJIOT, OCHOBAaHUM U COJIEH B CBETE
MpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIuud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenn:

O3HAaKOMJIEHHE C MOJEISIMM KPHUCTAUNIMYECKUX PEIIETOK HEOPraHMUYECKHUX BEIIECTB —
METAJIJIOB M HEMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJIOpHAAa HATpPHUs),
MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUU OT BO3ACUCTBHS PA3IUUHBIX
(bakTOpoB, UCCIIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpollecca JAUCCOLUAIII
KHCJIOT, IIeio4ed M coieid (BO3MOXKHO HCIIOJIb30BaHUE BHUAECO MaTEepHAllOB), IPOBEICHUE
OTBITOB, WITIOCTPUPYIOIIUX MPHU3HAKU NMPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BBIJENCHHE Tra3a, o0pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUA (FOpeHue, peakluu pasjIoXkKeHUs, COEAUHEHUs),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUuil Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTanibl 4 X cOeTUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CTpoeHne u (PU3MYECKHE CBOWMCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJECTBHE ¢ MeTajlaMH, HeMeTallJIaMH,
miesouamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHUE,
npuMeHeHue. JlefcTBre XJiopa M XJI0pPOBOI0OPO/Ia Ha OpraHu3M uesloBeka. BaxkHelme Xinopusl
U X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHMs aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PHKALIMUA KUCIOPOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3NYECKHEe M XMMHUYEeCKHe CBOHCTBAa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak TMpPeNCTaBHTENS Kilacca KUCIOT M crenupudeckne). XUMHUYECKHE PEaKIHH,
Jekalle B OCHOBE HPOMBIIICHHOTO croco0a MosiyuyeHus cepHoil kucinoTbl. Ilpumenenue
cepHOii KucIoThl. COJM CePHOM KUCTIOTHI, KAYeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ COEAMHEHUH B MpUpoLe. XUMHUECKOE 3arps3HEHHE OKpYXawollel cpelbl
COCIMHEHUSIMU Ccepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
HPEeOTBPALICHHUS.

OOmass xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (U3UYEecKue Hu
XUMHYeCKHe cBOoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, €ro (U3N4ecKue 1 XMMUIECKHIE
CBOWCTBA, MoslyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢u3nueckue M XUMHUYECKHE CBoilcTBa (0oOlIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHME HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHE OKpY»Karolleld cpeabl COeIMHEHUsIMU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOUYBBI UM BOA0EMOB). Pocdop, amIoTporHble MOAU(PUKALNUN
doctopa, pusznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucioTa,
¢usznyeckue M XHMMHUYECKHE CBOWCTBa, mnoiyyeHue. Vcmonb3zoBanue @ochaToB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

Obmiass xapaktepuctuka 31eMeHTOB IVA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHH OKUCIEHMs. YTIEpoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcunpl yriaepona, Ux (GpU3MUecKue U XMMUYECKHe CBOMCTBA, JIefiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTyYeHHE U MPUMEHEHHE. DKOJOTHYEeCKUe MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUMOTe3a I100aJbHOr0 MOTEINIEHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
CONM, UX (PU3MYECKHEe M XHMMUYECKHE CBOMCTBA, MOJydeHHEe M npuMeHeHHe. KauecTBeHHas
peakuus Ha  KapOoHar-mMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MEAWLMHE,
MPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SHCTBE.

IlepBoHauabHBIE MOHATHS 00 OPraHUYECKHX BEIIECTBaX KAaK O COCJUHEHUSX YIiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEeH, J3TaHOJ, TJUUEPUH, YKCycHas kuciota). Ilpupoansie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HUX MepepaboTKu
(6eH3uH), UX POJb B OBITY ¥ MMPOMBIIUICHHOCTH. [I0HATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YyrieBoJaXx — M HMX pOJM B KU3HHM YelIOBeKa. MaTepHalbHOE €IMHCTBO
OpraHMYECKUX ¥ HEOPTaHMYECKUX COETUHEHHH.

Kpemuuii, ero ¢usmueckne M XHMMHUYECKHE CBOHCTBA, MOJY4YEHHE U NPUMEHEHHE.
Coenunenus kpemHusi B mnpupone. OOmme mnpencraBieHus o6 oxcuge kpemuusa (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. Baxuelme



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3yueHne o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI, POBEJCHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NYEeCKue U XUMUYECKHE CBOMCTBA T'aJIOTCHOB M MX COCAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEpUAIOB), O3HAKOMIIEHHE C 00pasllaMu XJIOPUIOB (TaJIOT€HUIOB),
O3HaKOMJICHHE ¢ o0Opa3uamMu ceppl M €& COCOUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHaoB), HaOIOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJACHUE KAaueCTBEHHOM peakluMu Ha cynb(ar-uoH U HaONOJIeHuE IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUI
(BO3MOKHO HMCIIOJIB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THRIX U (pochOpHBIX yaoOpeHUH,
NOJydeHue, coOupaHue, paclo3HaBaHWE M U3YYCHHE CBOWCTB aMMHaKa, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YyYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHNE BUJCOMATEPHANIOB), U3y4YEHHE MOJENel KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, pacro3HaBaHUE
U M3y4YCHHE CBOWCTB YIJIEKMCIIOTO ra3a, MPOBEJCHHE KAa4eCTBEHHBIX PEAKIMi Ha KapOOHAT H
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHUE C MNPOAYKIUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE 3KCIIEPUMEHTANbHBIX 3a/1ad 1o TeMe «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUSD.

Metabl M UX COeIMHEHUS

OOmiass xapakTepUCTUKAa XHUMHUYECKHUX DJJIEMEHTOB — METAJJIOB Ha OCHOBAHUU HX
nonoxkenus B [lepuonnueckont cucreme xumuiyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuiMueckass CBA3b M METAJUIMYECKas KpUCTAJUIMYeCKas
pemérka. DJIEKTPOXUMHUYECKUIN psl HanpsokeHU wmerauioB. DuU3MUecKue M XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1Me crocoOsl mosyuyeHus: MeTtamioB. [IoHsATHE 0 KOPPO3MM METANJIOB,
OCHOBHBI€ CITIOCOOBI 3aIUTHI X OT KOppo3uH. CIiaBsl (CTalb, Yyr'yH, AIOpaTOMUHUN, OpOH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIIICHHOCTH.

[[lenounsle mMetamibl: nojoxeHue B llepuoanueckoi cucreMe XUMHUYECKHX 3JIEMEHTOB
. . MeHnpneneeBa, CTpOEHHE UX aTOMOB, HAXOKJEHHUE B Ipupoe. Pu3nuecKkne U XMMHUECKHE
cBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[IlerouHO3eMeNnbHBIE METAUIBI MAarHMii M KalnblUMW: mosioxkeHue B llepuogmdeckoit
cucrteme xumuueckux snemeHtoB JI. M. MeHpneneeBa, CTpoeHHE MX aTOMOB, HaXOXJIECHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KaJblMs (OKCUI, THIPOKCHU, COH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

Amomunuil: nonoxenue B Ilepuonnueckoin cucreme xumudeckux snemeHtos I, .
MenzeneeBa, CTpOEHHE aTomMa, HaxoKJAeHUe B npupoje. dusndeckne U XMMHUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AlIFOMUHHSL.

XKenezo: nonoxenue B Ilepmonnueckoil cucreme xumuueckux sneMeHToB JI. H.
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHHe B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeunwl, Tuapokeunsl u comu skenesa (I1) u xenmesa (lll), ux cocra, cBoiicTBa u
MIOJIyYEeHHE.

Xumuueckuii IKcnepumenn.

O3HaKOMJIEHHE C o0pasllaMd METa/lIOB U CIUJIaBOB, MX (PU3MYECKHMMH CBOMCTBAMU,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHHE BHIEOMAaTEpHAalOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO MCIOJIb30BaHUE
BHUJICOMATEpPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, IpoOIlEcca TOPEHUs JKEIe3a B



KUCIoposie  (BO3MOXKHO — MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KAueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, UHKa, xene3a (Il) u xenesa
(1), meau (1), HaGMIOICHKE M ONMKMCAHUE MPOILECCOB OKPAIIMBAHUS IUIAMCHH MOHAMHU HATpHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHeWIne MEeTalljIbl U UX COCIUHEHUSI.

XuMHUSA U OKPYKAKIIAs cpeaa

BemectBa u MaTepuaibl B HOBCEHEBHOM KU3HU YelloBeKa. be3ornacHoe ucnoiib30BaHuE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax U
OTPABJICHUSIX.

XuMuYeckoe  3arps3HEHHE  OKpyKarolled  cpenbl  (TpenenbHas — JIOMyCTUMAs
KOHIeHTpanus Bemniects, ganee — [1/1K). Poxs XxuMuu B penieHr# 3K0JI0TMIeCKUX TpooIieM.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3IloB MAaTEPUAIOB (CTEKIIO, CIIJIaBbI METAJUIOB, TOJIMMEPHBIC MAaTEPUAJIbI).

Mesicnpeomemmnuie ceasu

Peanuzarust MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUH XUMHUH B 9 Kilacce OCyIIEeCTBIISICTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSITHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmiue ecTeCTBEHHO-HAy4YHbIE TOHSATHUS: HAyuyHbIM (hakT, TUMOTe3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJIEHHE,  JIKCICPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE, MAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusuka: marepus, aroM, OJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DSJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/161, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, SKOCUCTEMA, MHUHEpaIbHbIE YIOOPEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpallbl, TOPHBIE TMOPOJBI, TOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS IPOrPAaMMBbl OCHOBHOTO 00ImIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0JIe 00Y4YEHUsI XMMUU B €IUHCTBE Y4€OHOM M BOCIIUTATEIbHON JESTEIbHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN 00YyYarOIIUXCSl.

JIMYHOCTHBIE pe3yJbTaThl OTPAXKAOT T'OTOBHOCTH OOYYarOIIMXCsS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITa JAEATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U
HAYYHOMY HACJIeIUI0, TMOHMMAaHUS 3HAYEHUS XMMHYECKOM HAyKH B JKM3HH COBPEMEHHOTO
o01iecTBa, CIIOCOOHOCTH BJa/eTh JOCTOBEPHOW MH(poOpManMel o MepeJoBbIX JOCTHXKEHUSIX U
OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00
YCTPONCTBE MUPA U OOLLECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IPEJCTAaBICHUS O COLMAIbHBIX HOPMax M IpaBUJIaX MEXKIMYHOCTHBIX OTHOUICHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JPYI'MX BMJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JI€ATEIBHOCTH MPYU BBINOIHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOILM B IIPOLIECCE 3TON Y4EOHOH AEATEIbHOCTH, TOTOBHOCTU
OLIEHUBATh CBOE IOBEIEHUE U IOCTYIKHM CBOMX TOBAapHUINEH C IMO3ULMM HPAaBCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS [TOCIIEJCTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MIO3HAHMS:

MHUPOBO33PEHUYECKHE  MPEJCTaBICHUs O BEIIECTBE U  XHMMHUYECKOM  peaklMH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAayKM M COCTABISAIOLIME OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHON Cpelod, O posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHBBI, HAllpaBJIEHHbIE Ha IOJTYYE€HHE HOBBIX 3HAHUI MO XHMMH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYpPhI, B TOM YHUCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPATypOd, AOCTYIMHBIMH TEXHUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpeC K OOY4YEHHWIO W MO3HAHUIO, JTI0OO03HATETLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHs 00yYEHUS B JAJIbHEHIIEM;

4) popMupoOBaHHS KYJIbTYPbI 310POBbS:

OCO3HAaHHWE IEHHOCTU JKH3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBbIO,
YCTAHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IOCIECACTBUI U HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUS alKOrojisi, HapKOTUKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIOJIEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHMH ¢ XMMHUYECKHMMHM BeElIeCTBaMH B OBITY U peaJbHOMN
KH3HU;

5) TPy/0BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHUECKOMY M3YUYEHUIO NMpodeccuil U Tpyaa pa3InyHOro poja, yBaKeHHE
K TPyAy M pe3yibTaTaM TpPYJOBOH JAEATEJbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHUs
NPEIMETHBIX 3HAaHWA 10 XWMHHM, OCO3HAaHHBIA BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU
POJOJDKEHUS 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,



OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEnTtHOW Mpo(ecCHOHATLHOW NESITEIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9KOJIOrHYECKOT0 BOCIIUTAHUSI:

9KOJIOTHYECKH I1eTIecO00pa3HOe OTHOIICHUE K MPUPOJIE KaK HCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JI0pPOBOr0O M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BEllleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBbIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHMSI, MOJydaeMble MPH W3YYCHUH XUMHH, JJIS PELICHUS
3a71a4, CBA3aHHBIX C OKPYKAOUIEH PUPOJHON CPENOH, ISl TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJ0B XUMHUU, FKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHKE.

METANPEMETHBIE PE3YJIbTATbBI

B cocrtaBe metampeaMeTHBIX Ppe3yNbTAaTOB BBIACISIOT 3HAUMMBIE ISl (POPMUPOBAHUSA
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPHUHIUI, TUIIOTe3a, (aKT, cUCTEMa,
MPOLIECC, PKCIIEPUMEHT U JPYToe.), KOTOPhIE HCIOJIB3YIOTCS B €CTECTBEHHOHAYYHBIX Y4EOHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MUpa, U yHUBEpcajbHbIe yueOHbIE NeHCTBUA (TIO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble o0OecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYILIECTBICHUIO YU€OHOM e TEIbHOCTH.

IMo3naBaTebHBIE YHHBeEPCcAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Jlornueckue AeicTBUA:

YMEHHUS UCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIIICHNUS TPU OCBOCHUM 3HAHMIM:
pacKpblBaTh CMBICH XHUMHYECKHUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHATUSMH), UCIIOIH30BATh TIOHATHUS I OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS M KpUTEPUM I KIacCH(PUKAIUU
XUMHUYECKHUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy O0BEKTaMH U3YyU€HHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEYKTUBHbIE,
10 aHAJIOTHH ), JIEaTh BBIBOJIbI M 3aKJIIOUCHMS;

yYMEHHE MPUMEHSTH B Mpollecce MO3HAHUS MOHATHS (MPEAMETHBIE U METalpeAMETHEIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpa3OBHIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHUMHYECKOM peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OBTUX MOJENbHBIX MPEJICTAaBICHUN BBIBIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYA€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMii, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIIECACTBEHHbBIE CBSI3U U
MPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

basoBble ucciienoBare/ibCKie AeHCTBUA:

YMEHHUE HUCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE TMPABUILHOCTH
BBICKA3bIBAEMBIX CY)KJICHHIA;

MpUOOpEeTEeHNE OMbITA MO IJIAHHUPOBAHUIO, OPTaHU3AIMU U TPOBEACHUIO YUEHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJ0M TPOIECCa, CAMOCTOSITEIHHO TIPOTrHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJeslaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BBIOWpATh, aHAIM3WPOBATh M HWHTEPHPETHPOBATH WHOOPMAIUIO PA3TUIHBIX
BUJOB M (POPM TPEICTABICHUSA, TMOIY4aeMyI) M3 Pa3HbIX HUCTOYHHKOB (HAYYHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJEpXaHUs, CIpaBOuYHbIE TmocoOus, pecypcel HHTepHeTa),
KPUTHYECKH OIICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(DOpMAIIHIO;



yMEHHE MPUMEHSATH pPa3InYHbIE METObI U 3aMIPOCHI IIPH MOUCKE U 0TOOpe HHPOPMAIUH U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BBIIOJIHCHUS YU€OHBIX U TIO3HABATEIBHBIX 33724
onpeAeNéHHOro THIA, MPUOOpPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJIEHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMAlMK ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 33/1a4ll HECIOXKHBIMA CXEMaMH, IuarpaMMamu,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHUE HCIOJb30BaTh M AHAIM3UPOBATh B Ipoliecce yueOHOH M HMCCIeq0BaTENbCKOM
JEeSTENIbHOCTH UH(POPMAIIUIO O BIMSHUU MPOMBIIIIEHHOCTH, CEILCKOTO X03siiCTBa U TpaHCIOpTa
Ha COCTOSIHME OKPYXKaroLel MPUPOAHOMN CPEIbl.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

yMEHUsl 3a/aBaTh BOMNPOCHI (B XOJe Aualiora W (WiM) AMCKYCCHH) MO CYIIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUSI TPEJCTABIATH IOJIYYCHHbIE pPE3yJIbTaThl IMO3HABATEIHLHOW EATEIBHOCTH B
YCTHBIX U IMHCBMEHHBIX TEKCTAaX; JIeJaTh MPE3CHTAUIO PE3yIbTATOB BIMTOTHEHHSI XHMHUECKOTO
JKCIepuMeHTa (J1aopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHS Y4€OHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH MO3HABATEIHHOW U
UCCJIEIOBATENIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX NpoOJieM HAa OCHOBE yuyéTa
Oo0LIMX HMHTEPECOB W COrJacoBaHMs MO3UIU (0OCyxaeHUs, 0OOMEH MHEHHSIMH, «MO3T'OBBIC
HITYPMBI», KOOPAHHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIEC KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryisiTuBHbIe YHHBepPCAJIbHBIE YUeOHbIE IeiiCTBUS:

YMEHHE CAMOCTOATEIBHO OINpPENesaTh LU IeATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh W TIPU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HaubOosnee HS(¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AITOPUTM JIEWCTBUM NpH
BBITIOJTHEHUH 3aJaHUil ¢ Y4E€TOM TMOJIYYeHHUS HOBBIX 3HaHMM 00 H3ydyaeMbIX OOBEKTax —
BEII[ECTBAX W PEAKIMsIX, OIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asBICHHON IIEJH,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraeéMble B YCIOBUU 3a/ITaHUH.

MNPEIMETHBIE PE3YJBbTATHBI

B cocraBe mpeaMeTHBIX pPE3YyIbTATOB IO OCBOSHHUIO O0S3aTENBHOTO COACPIKAHMS,
YCTaHOBJIEHHOIO JAaHHOM (QenepanpHOl paboueld mTpoOrpaMMoi, BBIIEISAIOT: OCBOEHHBIE
oOydJarmuMucs Hay4YHble 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUM, crenuduyeckue s
MpeAMETHOM 00sacTh «XHUMHS», BUJBI JIEATEITBHOCTH MO TOJIYYCHHIO HOBOTO 3HAHUS, €T0
MHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIUSX.

K xoHuy o0yuenus B 8 kijacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

®  pacKphIBaTh CMBICT OCHOBHBIX XMMHMUYECKUX MOHSITHI: aTOM, MOIEKYIa,
XUMHYECKHH AJIEMEHT, MMPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HEOJIHOPO/IHAS), BAJICHTHOCTh, OTHOCUTENIbHASs aTOMHAas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas J0JdS XHUMHYECKOTO
DJIEeMEHTa B COCAMHEHHH, MOJISIPHBI OOBEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
3JIEKTPOOTPHUIIATETHFHOCTD, CTETICHh OKUCIICHHS, XUMHUECKas PEaKIns, KI1acCuPUKaIIms
peaKIuii: peakiuu COeIMHEHUS, PEAKIIUU PA3TI0KECHHSI, peaKIINK 3aMeIICHUS, PeaKIuu
o0MeHa, 9K30- U SHAOTEPMUUYECKUE PEaKIUH, TEIIOBOM 2PPEKT peakuuu, SApo aToMa,
DIIEKTPOHHBINA CIIOM aroma, aToMHas OpOWTalb, pauyCc aromMa, XUMHUYecKas CBS3b,
MOJIIpHAs. W HETOJIApHAs KOBAJICHTHAs CBs3b, WOHHAS CBSI3b, MOH, KATHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIsI BelIeCcTBa (MPOIICHTHAS KOHIIEHTPAIIKs1) B paCTBOPE;



®  JWUIIOCTPUPOBATh B3aHMMOCBSI3b OCHOBHBIX XHUMHUYECKHUX MOHATUH H
NPUMEHSTH 3TH MTOHATHUS PU ONMUCAHUY BEIIECTB U UX NPEBPAILCHUIA;

®  WCNOJNB30BaTh XWMHUYECKYI0 CHMBOJIUKY JJIsl COCTaBIEHHS (QopmMyI
BEIIECTB U YPaBHEHUN XUMHUYECKUX PEaKLIU;

®  OmpeneNsITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTETIEHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COCTUHEHHUSAX, IPUHAICKHOCTD BEIIECCTB
K ONpeNeN€HHOMY KIIacCy COeIuWHEHUuN 1o ¢GopMylaM, BUJI XUMUYECKOW CBS3U
(xoBajIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCIMHECHUSIX;

e  packpsBaTh cmbica Ilepuonunueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHMMAHUE IMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XHUMHYECKHX
AJIEMEHTOB OT UX MoJokeHus B [leproauueckoii cucreme, 3aKOHOB COXPaHEHMSI MacChl
BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yYeHHS, 3aKOHa ABOTaipo;

e  ONUCHIBATh W XapakTepu3oBaTh TaOnuuHylo Qopmy Ilepuogunueckoit
CHCTEMBl XMMHMYECKHX OJJIEMEHTOB: pasziHuaTh MOHATHS «TJIaBHas mnoirpymma (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», maneie U OGonblINe MEPUOJIBI,
COOTHOCHTH 0003HaueHHs, KOTOpbIe MMeroTcs B Tabmune «llepmommueckas cucrema
xumuueckux snemeHtoB JI. M. MenzaeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU
CTPOCHMSI aTOMOB XHMMHYECKHMX OJJIEMEHTOB (COCTaB M 3apsj sapa, oOliee Yucio
3JIEKTPOHOB U pacmpeieNieHue X MO JIEKTPOHHBIM CIIO0SIM);

e  iaccu(UUUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHMUECKHUE BEIECTBa,
XUMHUYECKHE peakuuu (MO YMCIy U COCTaBY y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO
TerioBomMy 3 heKry);

®  XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJITBEPK/Iasl ONMHUCAaHUE MPUMEPAMH MOJICKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

®  [POTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Ka4YeCTBEHHOI'O
COCTaBa, BO3MOXKHOCTH TMPOTEKAHHS XUMHUYECKHX MPEBpPAlICHUH B pa3IMUHBIX
YCIIOBUSIX;

®  BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEILLIECTB,
MacCOBYIO JIOJIO0 XMMHYECKOTO 3JIEMEHTa Mo (opMylie COETUHEHUs, MAaCCOBYIO JIOJIO
BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUUECKON pEeaKIH;

®  [PUMEHSATh OCHOBHBIE ONEPALUU MBICIUTEIBHON JESATEIbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, 000OIIeHHEe, CUCTeMaTH3alUIo, KIAacCU(UKALUIO, BBISBICHUE
NPUYHHHO--CIIEZICTBEHHBIX CBS3€W — JIJISI M3YUEHUS] CBOWMCTB BEIIECTB M XUMHUYECKUX
peaknuii, ecCTeCTBEHHO-Hay4Hble METOJbl IO3HAHHS — HaOJOJCHUEe, H3MEpEHue,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEATIbHBIN U MBICIICHHBIN);

e  (ClenoBaTh  IIpaBWiaM  IOJb30BaHUS  XMUMHYECKOW  IOCYJI0OM W
7a00paTOpHBIM 00OPY/AOBAaHMEM, a TaK)Ke IMpaBUJaM OOpallleHUs] C BEIIEeCTBAMU B
COOTBETCTBUU C UHCTPYKIMSIMH IO BBINOJIHEHHUIO JIAOOPATOPHBIX XMMHUECKUX OIBITOB
[0 TOJYYEHUI0O M COOMpPAaHHIO Ta3000pa3HBIX BEIIECTB (BOJOpPOJA M KHCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEAEIEHHOM MacCOBOM JOJIed pPACTBOPEHHOIO
BEIIIECTBA, JIAHUPOBAThH M MPOBOAUTH XUMUYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHHIO
pPacTBOPOB ILEN0YEH M KUCIOT C MOMOIIBI0 MHIUKATOPOB (JIakMyc, ¢eHoJ(TanieuH,
METHUIIOPAHXK U JPYTHUE).

K xoniy obydenus B 9 kjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

®  DPacKpbIBaTh CMBICA OCHOBHBIX XMMHUYECKHX MOHATUH: XUMHYECKHH
9JIEMEHT, aTOM, MOJEKyJa, HOH, KaTHOH, aHUOH, IPOCTOE BEUIECTBO, CJIOXKHOE
BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKast
peaxiusi, XMMHUYEcKasl CBsS3b, TEIJIOBOM 3((EKT peakuuu, MOJib, MOJSIPHBIM 00BEM,



PacTBOP, JIEKTPOIUTHI, HEAJIEKTPOIUTHI, SJIEKTPOJIUTHYECKAS OUCCOLUALMS, PEAKIINI
HMOHHOT0 0OMEHa, KaTaJu3aTop, XUMHUYECKOE paBHOBECHE, 00paTUMBbIe U HEOOpaTUMbIE
peakLMM, OKACIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINU, OKUCINUTEb, BOCCTAHOBUTEIb,
OKHCJICHHEC ¥ BOCCTAHOBJICHHE, QJJIOTPONHS, aM(POTEPHOCTh, XUMHUYECKAs CBS3b
(koBaJIeHTHasi, HOHHAs, MeETAJIMYecKas), KpUCTAJUIMUecKas peméTka, KOppO3Hs
METaJUIOB, CIUIaBBl, CKOPOCTb XUMHUYECKOM peakluH, MPeAesIbHO JIOMyCTUMAas
koH1eHTpauus [1JIK BemnecTna;

®  JWUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX IIOHATHA U
MIPUMEHSATH 3TU NOHATHUS IPU ONKUCAHUU BEILIECTB U MX MIPEBPAILCHUII;

®  CIOJIb30BaThb XHUMHUYECKYIO CHMBOJUKY JJIi COCTaBJICHUA (QOpMYI
BEILIECTB U YPABHCHUN XUMUUYECKUX PEAKIIUIL;

®  OMNpeNeNsITh BAJIGHTHOCTh U CTENEHb OKUCICHUS] XUMHUYECKUX 3JIEMEHTOB B
COEIMHEHUSX PA3JIMYHOIO COCTaBa, IMPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COCNMHEHUH 1o Gopmynam, BUJ XUMUYECKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METAJIJIMYECKasl) B HEOPraHMYECKHX COCIMHEHUSAX, 3aps/l HOHA MO XUMHYECKOMN
dbopmyrie, xapakTep Cpellbl B BOJHBIX PAaCTBOpPaxX HEOPTraHUYECKHX COCAUHECHHM, THII
KPUCTAJUIMYECKON pelIETKA KOHKPETHOIO BEILIECTBA;

e  packpsBath cMmbica [lepuomnueckoro 3axona JI. WM. Menneneesa u
JEMOHCTPHUPOBATH €r0 MOHMMAHKE: ONTUCHIBATh U XapaKTepU30BaTh TAOIUIHYIO (hopmy
[lepuonnueckoid cHUCTEMBbl XMMHUYECKHMX 3JIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAs
noarpynna (A-rpynna)» u «mobounas noarpynna (b-rpymma)», maneie U Oosbline
NEePUObl, COOTHOCUTh 0003HAYECHHUSI, KOTOPbIE UMEIOTCS B MEPUOINYECKON Tabmule, ¢
YUCJIOBBIMU XaPAKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKUX IJIEMEHTOB (COCTaB U
3apsij sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHHue UX IO JIEKTPOHHBIM CIIOSM),
OOBACHATH OOIIME 3aKOHOMEPHOCTHU B HU3MEHEHHUU CBOWMCTB DJIEMEHTOB U HX
COEIMHEHUH B MpEeax MajblX MEPUOAOB U TJIABHBIX MOJArPYIIl ¢ YYETOM CTPOCHUS
UX aTOMOB;

e  kjaccH(UIMPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCITy U COCTaBY y4YacCTBYIOIIMX B PEaKIMH BEILIECTB, IO
TerIoBoMy 3 (PeKTy, Mo U3MEHEHUIO CTETICHEeH OKUCICHUS XUMUYECKHUX JIEMEHTOB);

e  XapakTepu3oBaTh (ONHUCHIBaTh) OOLIME M creuuuyecKkue XUMHYECKHe
CBOMCTBAa MPOCTBIX M CIOXHBIX BEUIECTB, MOJATBEPXkAasi ONHUCAHHE MpPUMEpaMu
MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

®  COCTaBJIITH YPAaBHEHMS DJIEKTPOIUTHYECKON HUCCOIMAIUUA  KHUCIOT,
Hiesiouel M coJjiei, MOJIHbIE M COKpAIIEHHbIE YpaBHEHHs PEaKIMii MOHHOTO OOMEHa,
YpaBHEHUs PEAKIIH, MOATBEPKIAIONINX CYIIIECTBOBAHUE T€HETUYECKON CBSI3U MEXKIY
BEILECTBAMHM PA3JIMYHBIX KJIACCOB;

®  pPACKpBIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX pPEAKIUI
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OanmaHca STUX PeaKIuii;

®  [IPOrHO3UMPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHHS XUMHYECKUX MPEBPAICHUHN B PA3TUIHBIX YCIOBHUSAX;

®  BBIYHCIATH OTHOCUTEIHHYIO MOJEKYIISIPHYIO i MOJIIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0 XUMHUYECKOTO dJIeMeHTa Mo (GopMmyse COeqMHEHHsI, MACCOBYIO OO
BEII[ECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PEaKINU;

° coOJIro1aTh MpaBWwjia  MOJb30BAHUS  XHMHYECKOM  TOCYAOU "
1ab0paTOpHBEIM O0OpPYIOBAaHUEM, a TaKKe IMpaBWiIa OOpaIIeHHUs C BElIECTBAMH B
COOTBETCTBUHU C MHCTPYKITUSMHU TIO BHITIOJHEHUIO Ja0OPATOPHBIX XUMHUYECKUX OITBITOB
10 MOJIYYCHUIO U COOMPaHHIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOTO ra3a);

®  [POBOAUTH  pEAKLUMH, TMOJATBEPKAAIOUIME  KAueCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYTEM XJIOpHZ-, OpOMUI-, WOIHI-,



KapOoHat-, ¢ocdar-, CHIHMKAT-, Cyab(aT-, THAPOKCUIA-UOHBI, KATHOHBI aMMOHUS H
MOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAaX HEOPTaHUYECKUX
BEILECTB;

®  [IPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IIeHHe, CUCTEeMAaTHU3alMi0, BBIIBJICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI U3YYEHUs CBOMCTB BELIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE ~ METOJbl  TO3HaHUS  —  HaAONMIOJeHWe,  H3MEpeHHue,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢
Hroro 1o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Boznyx. Kucnopon. Ilonsitue bubmmnoreka HOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopon. Ilonstue o kucinorax bu6nmorexa LIOK
2.2 8 1
U CONSIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK
' OCHOBaHMSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XHUMHYECKHX dj1eMeHToB JI. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLINAIIHS. 9 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazueny 18
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [TOK
' PYHIBEL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 9 1 2 Bubnmorexa [IOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 26



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

Pa3zgen 3. MeTasIbl M UX COeAUHEHU A

bu6nmoreka [IOK
A I 4
3 Obmpae croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHU 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHoe BpeMs 1 Bubmiorexa IOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
[Ipenmer xumuu. Poiap XuMuu B :KU3HU
1 yenoBeka. Tena u Bemectsa. CBoicTBa 1 bubmmorexa [JOK
' B ' https://m.edsoo.ru/ff0d210c
BEILIECTB
[TonsTre o MeToAax MO3HAHUS B
5 XUMHUU. 3HAKOMCTBO C IPaBUJIaMU 1 bubnnoreka [JOK
0€30IacHOCTH ¥ MpUEMaMH pabOTHI B https://m.edsoo.ru/ff0d227e
XUMHUYECKOH JTabopaTopuu.
ITpakTryeckas padora Ne 1 «IIpaBuna
3 paloThI B 1a00paTOPUU U PUEMBI 1 bubnnoreka [JOK
oOpariieHus ¢ 1Tab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
paszaenenust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5 «Paznenenue cmeceilt (Ha mpumepe 1 bubmmorexa [JOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
5 ATOMBI U .MOJEKYJIBl. ATOMHO- 1 bubnuoreka [IOK
MOJIEKYJISIPHOE YUECHHE https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE 2JIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bu6mmoreka [IOK



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

Xumuueckasi popmyna. BaieHTHOCTD

https://m.edsoo.ru/ff0d2a6c¢c

bubmuoreka [JOK

9 aTOMOB XMUMHYECKHX 3JIEMEHTOB. 3aKOH https://m.edsoo.ru/ffod2d50
MTOCTOSTHCTBA COCTaBa BEIIECTB.

10 CocraBiieHne XUMHYECKUX POpMYTT bubnunoreka HOK
OMHAPHBIX BEIIECTB MO BAJICHTHOCTH https://m.edsoo.ru/ff0d2eae

1 OTtHOoCuTENbHAs aTOMHAs Macca. bubnnoreka [JOK
OTtHOcHTeNnbHAS. MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 0151 XUMHYECKOT'O bu6mmoreka [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c

13 Komnuuectno BemiecTBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230

14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuoreka [JOK
XHUMHUUECKas peaKkus https://m.edsoo.ru/ff0d37fa

15 IIpu3Haku U ycioBus NPOTEKAHUS bubnnoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
3aKOoH COXpaHEHHUsI MacChl BeIecTB. M.

16 B. JlomoHOCOB — y4EHBIIA- bubnuoteka [JOK
SHIUKIONEIUCT. XUMHUUECKUE https://m.edsoo.ru/ff0d3b88
ypaBHEHUSI.

Breranciieruns konmmaecTBa, MacChl
17 BEIIECTBA [0 YPAaBHEHUSIM XUMHUYECKHUX bubmorexa HOK
. https://m.edso0.ru/ff0d5708
peakmuit
Knaccudukamus xuMrudecKux peakiui
18 (coeL[I/IHq;HHs{, pazoXKeHus, ’ bubmotexa [IOK
https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
19 O000111eHIE U CUCTEMATH3aIUs 3HAHUI bubnnorexa [IOK

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KontponsHas padora Nel mo reme

bubmuorexa [JOK

20
«BelllecTBa 1 XUMHYECKHUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bos — cMech razoB. CocTaB
21 BO3 nya Kucnaopon — siemenT u bubmorexa LOK
Ayxa. poA https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
duznyeckue 1 XUMHYECKHE CBOIICTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa LHOK
poJa (peaki ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
Croco05I ITOJIyUYEHUs KUCIIOpO1a B
23 jabopaTopuu iqn OMBII_HJ'IerHOHCTI/I bubmmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkuu, MOHSITHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TomnuBo (HedThb, yrob U METaH).
25 3ar $I3H€I-§I/qul:03 ” a, CIocoObI Zro bubmmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonyuenne u coOupanme KUCIOPOIa bubmiorexa LOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BellecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bonopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmorexa [IOK
29 IT
OFPITHE O KHCTIOTaX 1 COMAX https://m.eds00.ru/ff0d50d2
30 [TpakTrueckas padota Ne 4 o Teme bubmuorexa [JOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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«[lomy4yenne u coOupanue BOJAOPOA,
U3y4YCHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

ModsipHblii 006EM ra30B. 3aKOH

bu6mmoreka [IOK

31
ABoraapo https://m.edsoo.ru/ff0d542e
Breruucnenus o0béMa, KoaudecTBa
32 BEIIIECTBA rasa 10 €ro N3BECTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brerunciienuss 00bEMOB Ta30B 110
33 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
yp . peaxtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
DOu3nvecKue 1 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
34
BOJIEI https://m.edsoo.ru/ff0d587a
35 CoctaB ocHoBanwuii. [Tonsitue 06 bubnnoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiienneie
36 u HI;HaCBI peHHHz aCTBOPBI MHEIICCOBaSI bubmorexa HOK
m PAcTBOPHL. https://m.eds00.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
37 «IIpuroroBiieHrE PaCTBOPOB C bubnuoteka [JOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
38 O06o0011IeHrEe U CUCTEMAaTH3al|sl 3HAHHUHA
39 KonTponbHas pabota No2 mo Teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KjIacCupUKAIs, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TonydyeHnue u XuMHU4YeCcKue CBOWCTBA bub6nuorexa [IOK

KHCJIOTHBIX, OCHOBHBIX H aM(bOTCpHBIX

https://m.edsoo.ru/ff0d664e
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OKCHUJI0B

OcHoBaHUS: COCTaB, KJ'IaCCI/I(i)I/IKaHI/ISI,

bu6mmoreka [IOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeauue): HOMEHKIIATYpa,
46 CHOCO((SBI;) 101 )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa [JOK
y YACHI, https://m.edso0.ru/00ad9474
CBOMCTBA
[IpakTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuoteka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
48 I'eneTnueckas cBsI3b MEKy KilacCaMu bu6mmoreka [IOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o001IeHre U CUCTEMaTH3alisl 3HAHUH
m H https://m.edso0.ru/00ad9ch?2
KonTponbnas padota Ne3 mo teme
50 "OCHOBHEBIE KJ1aCChl HEOPTaHUIECKUX bubmotexa [IOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmotexa [IOK
) https://m.edso0.ru/00ad9ffa
IpyMIax CXOIHBIX 3JICMCHTOB
59 Ilepuonnueckuil 3aK0H U bubnnorexa [JOK

HepI/IOI[I/I‘-I€CKa$I CUCTEMAa XUMHUYCCKHX

https://m.edsoo.ru/00ada52¢
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anemeHToB /1. . Menaeneena

53 [lepuoapl, rpymnimbl, MOATPYIIIIHI bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX bubnunoreka [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
55 aToMoB 311eMeHToB [lepronuyeckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA 110 €T0 ITOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3unauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHUA HAayKu U npaktuku. /. 1. bubnnorexka [JOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpaxaaHuH
58 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnuoteka [JOK
XUMHYECKHX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Hontast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHasi XUMUYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossspHas XUMU4ecKas bubnuorexa [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CTeneHs okuCIeHiA https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnnorexa [JOK

peakiuuu

https://m.edso0.ru/00adb076
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bubmuorexa [JOK

64 OKHCIIUTENN U BOCCTAHOBUTEIIH 1 https:/m.eds00.ru/00adb076
65 KonTponbnas padota Ne4 o teme 1 bubnmoreka [JOK
«Ctpoenue atoma. XUMHUYECKasl CBA3b) https://m.edso00.ru/00adb486
bubnmoreka [JOK
66 Hrorosoe Tectupopaiie L https://m.edsogru/OOadbSSC
67 PesepBHeIil ypok. O000IICHHE 1 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6001IeHne 1 1 bubnuoreka [IOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[lepnonnueckuii 3aKoH.

1 [Tepnoguueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOICTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOAOB
Knaccudukanus, xumuueckue
3 CBOMCTBA U HOMEHKJIATypa 1 bubmmorexa [OK
P https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEILECTB

4 Buasl XuMHU4uecKo# CBS3U 1 TUITBI 1 bubmorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IloBTOpenue u yriayOaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3/IeloB Kypca 8 Kiaccay

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0

7 DK30- M 3HI0TEPMHUYECKHE PEAKIUH, 1 bubnuorexa [JOK
TEPMOXUMHUYECKUE YPABHEHUS https://m.edsoo.ru/00adbe9a
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 mucconuanmy. CHIIbHBIE U ClIa0bIe buGnnorexa LIOK
) https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIUi bubnmorexa LOK
yp p https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOIICTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUI bubnmorexa LOK
p . https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XHUMHYECKHE CBOMCTBA COJICH B CBETE
13 MIpENCTaBIEHNHA 00 bubmmorexa [TOK
P . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 ITorsaTue o ruapom3e coneu bubmorexa [TOK
P https://m.edsoo.ru/00add9d4
BrIunciieHusa KOIM4ecTBa BEIECTBA,
15 00BEMa 1 Macchl peareHToB WIn
MIPOYKTOB IO YPABHCHUSIM
XUMHYECKHUX PEeaKIIHii
16 O06o0menre U cucTeMaTr3aIus bubnmnoreka [JOK
3HAaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
17 «Pemenne sxcnepuMeHTaIBLHBIX bubnnorexa [IOK
P https://m.edsoo.ru/00addbfa
3a1a9»
KonTtponbHast padora Ne2 o reme
bu6mmoreka [IOK
18 «DNEeKTPONUTHYECKAs TUCCOIHAIIUS.

XVMHYECKUE PEAKIIMH B PACTBOPAX)»

https://m.edsoo.ru/00addecO
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OO01mast XxapakTepuCTHKA TAJIOTCHOB.

19 XHUMHUYECKUE CBOMCTBA HA TIPUMEPE bubmmorexa [JOK
PuMEp https://m.edsoo.ru/00addfe2
XJopa
Xaoposogopoa. ConsHas KUCIIOTa,
20 XI/IME‘ICCKI/IS CBOMCTBA, MOJIYYCHUE bubmmorexa LIOK
O ’ https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTiueckast pabota Ne 2 o teme
21 «[lonmydyenne CoITHON KUCTOTHI bubmmorexa [JOK
e ea ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTBY
Borurcnenus o ypaBHeHUAM
22 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 Bubmorexa ITOK
p ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
93 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmnoTponHble MOIU(UKALIUY CEPBHI.
24 Haxoxnenue cepsl U €€ cCOeTMHEHUI bubnuoteka [JOK
B IIpUpPOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
25 .
du3HYecKre U XUMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHast KHCIIOTA,
26 ¢du3nueckrue 1 XMMUYECKHE CBOWCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XVUMUYECKUE peaKIlui, JIekKallnue B
OCHOBE TIPOMBIIIICHHOTO CI0c00a
. bubnuotexa [JOK
27 MIOJIyYEHUS CEPHOI KUCIIOTHI.

XUMHUYECKOE 3arps3HEHNE
OKpYKaroIIEH Cpelibl COETNHEHUSIMU

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

cepsl

Brrancnenune maccoBoit JOJIM BbIXOJa

bu6mmoreka [IOK

28
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTHKa 3JIEMEHTOB

29 V A-rpynsbl. A30T, paclipocTpaHeHHE bubnmoreka [JOK
B IIpupo/ie, GU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBONCTBA
AMMHuak, ero pusnueckue u

30 XUMUYECKHE CBOMCTBA, IMOTYyYEeHUE U bubmorexa LHOK

> HOIyH https://m.edso0.ru/00adf004
pUMEHEHHE
[TpakTrueckas padora Ne 3 o reme
31 «lonmydyenne aMmmuaka, u3yueHue ero bubmorexa LHOK
. i Stk https://m.eds00.ru/00adf180
CBOICTB»

39 A3oTHas KucioTa, e€ Gusndeckue u bu6mmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATbHBIX

33 oOpeHuil. XuMHUYeCKOe bubmmorexa [JOK
yAoop ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®dochop. Okcun dhocdopa (V) u

34 q)ocg)o pHa}I KI/ICJI((I))Ta (1)(1)1/11)31/1(‘-1633“/16 u bubmmorexa LIOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOIYYCHUE
Hcnons3oBanue pochatos B

35 Ka4eCcTBE MUHEPAJIbHBIX yI0OpEHUH. bubnnoreka [JOK
3arpsi3HEHUE IPUPOAHON CPebl https://m.edsoo.ru/00adfc20
docharamu

36 Yrnepon, pacpocTpaHEeHUE B bubmuorexa [JOK
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npupoe, GU3NIECKUE U XUMUIESCKUE
CBOMCTBA

https://m.edsoo.ru/00adfd9c

Oxkcupsl yraepoaa, ux Gpusndeckue u
XAMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

37 DKoJoru4ecKue mpooIemsl, https://m.edsoo.ru/00adfebe
CBsi3aHHBIC ¢ OKCHIOM yrieposa (1V)
N bubmuorexa [JOK
38 YroMbHas KUCAOTA i €€ comn https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padora Ne 4 o reme
39 "ITosrydyeHune yrieKucioro rasa. bubnuoreka [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[lepBoHauabHBIC TOHATHUS 00
40 OpraHMYECKUX BEIIECTBaX KakK O Bubmiorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepoaa
41 Kpemnuii u ero coennHeHus Bubmiorexa LIOK
https://m.eds00.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
42 AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME bubnuoreka [IOK
«BaxkHenmme HeMeTauIbl U UX https://m.eds00.ru/00ae0bf2
COETUHEHUS
Boruncnenus no ypaBHEHHUIO
43 peaxiuy, eCiIi OJUH U3 PEarcHTOB
COJIEP’KUT IPUMECH
KonTtponbHast padora Ne3 o reme
44 «Baxuelmme HeMeTaIbl U UX bubmmorexa LOK
https://m.edso00.ru/00ae0e18
COEIMHEHUS
45 OO01m1ast XxapaKTepUCTHKA XUMHUYECKUX Bubmiorexa LIOK

https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

3JIEMEHTOB — METAJIJIOB.
Mertannuueckas cBA3b U
MeTaJlJINYecKas KpucTajindeckas
pemérka. @u3nMyeckre CBOMCTBa

METAJUIOB
XUMHYECKHE CBOMCTBA METAIJIOB.
46 DIIEKTPOXUMHUUECKUI P buGnnorexa LIOK
p N P https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaIOB
OO6mme crnocoObl MoTydeHHs
MeTaiuioB. CrutaBel. BerauciieHus o
47 aBHEHUAM XUMHUYECKUX PEAKIIUU bubmaorexa LIOK
yp peariii, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT
pUMecH
48 [ToHsaTHE O KOPPO3UU METAIIIOB bubmmorexa [TOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
49
[Henoumsie meraer https://m.edsoo.ru/00ael4b2
50 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuoteka [JOK
KaJnusg https://m.edsoo.ru/00ael4b2
51 [llenouHO3eMeTbHBIC METAILIBI — bubmuorexa [JOK
KaJIBIIMA 1 MarHuit https://m.edsoo.ru/00ael15e8
52 Baxxneiinme coeIMHEHUS KAJIbIIU Eubmorexa IIOK
o 1 https://m.edsoo.ru/00ael5e8
53 O000I1IIeHNE U CUCTEMATHU3ALHS
3HAHUHI
54 JK&cTKkoCcTh BOJIBI M CIIOCOOBI €€ bu6mmorexa [IOK
YCTpaHEHHUs https://m.edso00.ru/00ae1886
55 [TpakTrueckas padota Ne 6 o Teme bubmuorexa [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

"YKECTKOCTH BOABI 1 METOIBI €6

https://m.edsoo.ru/00aelae8

ycTpaHeHus"
. bubnmoreka [JOK
%6 AioMHHHT https://m.edsoo.ru/00aelc64
57 AmpoTepHbIe CBOICTBA OKCHJIA U bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
58 Keeso bubmuoreka [JOK
https://m.eds00.ru/00ae1d86
59 OKcubl, THAPOKCUIBI U COJIH JKeTe3a bubnnoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
60 O000I11IeHNE U CUCTEMATU3ALUS
3HAHUH
[IpakTuueckast padora Ne 7. Pemenue
61 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuotexa [JOK
«BaxHenmme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS»
Berurcnenus o ypaBHEHUSIM
XUMUYECKUX PEaKIUid, ECIIH OJIUH U3
62 peareHToB /1aH B U30BbITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
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KPUTEPUU U HOPMbI OLIEHKHU ITPE/IMETHBIX PE3YJIbTATOB

OneHka yCTHOIO OTBeTa.

OT1meTKa «5» CTABUTCS, €CJIM YUCHUK:

1. TlokaspiBaeT Tay0OKOE U TIOJNHOE 3HAaHME W TIOHUMaHHE BCEro o0beMa
MIPOrpaMMHOTO MaTepuaja; IMOJIHOE MOHMMAaHWE CYIIHOCTH PacCMaTpUBAEMbIX HMOHSTUH,
SIBJIECHU U 3aKOHOMEPHOCTEM, TEOPUH, B3aUMOCBS3EM.

2.  YMeeT COCTaBUTh MOJHBIA M MPaBUJIbHBIA OTBET HA OCHOBE M3yYEHHOTO
MaTepuaia; BBIJACIATh TJIaBHBIC IIOJIOKEHUS, CAMOCTOSATENBHO TIOATBEPKIATh OTBET
KOHKpPETHBIMU TpUMepamH, (akTamMH; CaMOCTOSTEIbHO M apryMEHTHPOBAHO [eNaTh
aHanu3, 0000mIaTh, BBIBOJABL. YCTAaHABIMBAECT MEXKIpPEJAMETHbIE (Ha OCHOBE paHee
NPUOOPETEHHBIX 3HAHUI) W  BHYTPHUIPEIMETHBIE CBSI3HM, TBOPYECKH MPHUMEHSET
MOJlyYCHHbIE 3HAHUS B HE3HAKOMOH curyauuu. IlocrmemoBaTenbHO, 4YETKO, CBS3HO,
000CHOBaHHO M 0€30IIMO0YHO H3JIaraeT y4eOHbIM MaTepual: JaeT OTBET B JIOTHYECKOU
MOCTIEIOBATEIBHOCTH C WCIOJIB30BAHUEM NPUHATONH TEPMUHOJOTHHU; JIENAET COOCTBEHHBIE
BBIBOJIBI; (DOPMUPYET TOYHOE ONPEEICHUE U UCTOIKOBAaHNE OCHOBHBIX MOHSITHI, 3aKOHOB,
TEOpHil; TPU OTBETE HE TMOBTOPSIET JOCIOBHO TEKCT Yy4eOHWKA; H3JIaraeT MaTepuall
JTUTEPATypHBIM S3BIKOM; TPABHIBHO U OOCTOATEIHHO OTBEYAET Ha JOMOJIHUTEIbHBIE
BOMpochl yuutens. CaMOCTOSATENIbHO W PAIlMOHAIFHO HMCIOJNB3YEeT HATJSAHBIE MOCOOus,
CIpaBOYHbIE MaTepuajbl, Y4eOHUK, IOMOJHUTEIBHYIO JUTEPATypPy, MNEPBOUCTOUYHUKU;
MPUMEHSET CUCTEMY YCIIOBHBIX O0O3HAYEHHWIl NMPH BEJCHHU 3alUCEH, COMPOBOMKIAIOIINX
OTBET; UCIIOJIb3YET JIJIS I0KAa3aTeNbCTBA BBIBOJIbI U3 HAOIIIOIEHUHN U OIBITOB.

3. CamocTosATeNbHO, YBEPEHHO U 0€30MHO0YHO TPUMEHSET MOTyICHHbIC 3HAHUS B
pelieHny mpoOyieM Ha TBOPYECKOM YPOBHE; JIOMyCKaeT He Oojee OIHOro HeaoueTa,
KOTOPBIH JIETKO HCIPABISET MO TPEOOBAHUIO YYHUTENS; MMEET HEOOXOIUMBbIE HABBIKU
paboTel ¢ mpubopaMu, yepTekamMHu, CXeMaMHu U rpadukamu, COMyTCTBYIOIIMMHU OTBETY;
3aITMCH, COTTPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

OtMeTKa «4» CTaAaBUTCS, €CJIN YUYCHUK:

1 [loka3piBaeT 3HaHMS BCErO0 HU3YYEHHOTO TNpPOrpaMMHOro wmarepuana. Jlaer
TIOJTHBIN M MIPABUJIbHBIN OTBET HA OCHOBE M3YYEHHBIX TEOPHIi; TOIMYCKaeT HE3HAYUTEIIbHbIE
OIIMOKM W HEAOYEeThl MpPH BOCIPOM3BEACHUM M3YyYEHHOIO MaTepHuala, OINpeAeseHus
NOHATUH, HETOYHOCTH NPU MCIOJIB30BAaHUM HAYYHbIX TEPMHHOB HJIM B BBIBOJAX U
000011eHNAX U3 HAOJIOIEHUI U OMBITOB; MaTepHall U3JIaraeT B ONpPelIeICHHON JOTHYECKON
M0CJIeI0BATENbHOCTH, IPU ATOM JIOIYCKaeT OAHY HEerpyOyro omMOKy Hiu He Oojiee IBYX
HEJ0YETOB U MOXKET UX UCIPABUTH CAMOCTOATEIBHO MPHU TPeOOBaHUM UM IPU HEOOJIBLION
MIOMOIIIM TIPETOAABATENIS; B OCHOBHOM YCBOWJ y4YeOHBIH Marepuai; MOATBEP)KIAeT OTBET
KOHKPETHBIMHU TIPUMEPAMH; ITPABIIIFHO OTBEYAET HA JOMOJHUTEIHHBIE BOIPOCH! YUUTEIS.

2 YMeeT CcaMOCTOATENbHO BBIACTATH IJIABHBIE TIOJOXKEHHS B M3YYEHHOM
MaTepuaie; Ha OCHOBaHMM (aKkTOB U MpuUMepoB 0000maTh, JenaTh BbIBOJBI,
yCTaHaBJIMBaTh BHYTPUIIPEIMETHBIE CBS3U. [IpUMEHseT moslyueHHbIE 3HAHUS Ha MPaKTHKe
B BUJOW3MEHEHHON CHUTyalluM, COOJIIOJIaeT OCHOBHBIE NpaBHJia KYJIbTYphl YCTHOH U
MUCHbMEHHOW PeYH, UCTIONIb3YyeT HayYHbIE TEPMUHBI.

3 He oOmamaer AOCTaTOYHBIM HAaBBIKOM PAaOOTHI CO CIPABOYHOW JIUTEPATYPOH,
y4eOHUKOM, MEPBOMCTOYHMKAMHU (IIPABUIBHO OPHEHTHUPYETCS, HO paboTaeT MEIJIEHHO).
JlonyckaeT HerpyOble HapyIIeHUs TPpaBuil 0POPMIIEHUSI MMCbMEHHBIX paloT.

OtMmeTKa «3» CTABUTCH, €CJIH YYCHHK:

1. VYcBoun ocHOBHOE cojepkaHue y4eOHOro Marepuana, UMeeT MpoOeNbl B
YCBOCHHHM Marepuaia, HE NPEISITCTBYIOIIME MalbHEHIIEeMy YCBOCHHMIO IPOTPAMMHOIO



MaTepuaia; MaTepual Hu3jJaraeT He CHUCTEMaTHU3UPOBaHO, (parMEeHTapHO, HE Bcerja
MOCTIeIOBATENBHO.

2. Iloka3piBaeT HENOCTAaTOYHYK C(HOPMUPOBAHHOCTh OTHEJIbHBIX 3HAHUH H
YMEHUH; BBIBOJIBI U 000OIIEHUS apTyMEHTUPYET C1a00, TOMYCKAET B HUX OIINOKH.

3. JlomycTuia OmMOKU M HETOYHOCTH B MCIOJb30BAaHUM HAyYHOW TEPMMHOJIOTHUH,
OTNpeNieJIeHUs] TOHATHHA Jajd HEAOCTaTOYHO YETKHE; HE MHCIOJb30Ball B KauecTBE
JI0Ka3aTeNbCTBA BBIBOJBI U 0000IIEHUs U3 HAOII0AEeHUH, (PaKTOB, ONBITOB MM JIOIMYCTHII
OLIMOKYU IPU UX U3JT0KEHHUH.

4.  HcnbIThIBaeT 3aTpyAHEHUS B IPUMEHEHUH 3HAHUHN, HEOOXOJUMBIX Ul PELLICHUS
3aJa4 pa3IMYHbIX TUIIOB, MPH OOBSACHEHHHM KOHKPETHBIX SIBJICHUH HAa OCHOBE TEOpU U
3aKOHOB, MJM B IOJTBEPXKIEHUM KOHKPETHBIX NPHUMEPOB IMPAKTHUYECKOrO NPUMEHEHUS
TEOPHH.

5. OtBeyaer HENOJHO Ha BOMNPOCHI YyuuTeNs (YIycKas M OCHOBHOE), WM
BOCIIPOU3BOJUT COJIEP)KAHHE TEKCTa Y4eOHHMKA, HO HEJOCTAaTOYHO TOHHMAET OTACIbHBIC
MIOJIO’KEHMSI, UMEIOLIIME BaKHOE 3HAUEHUE B TOM TEKCTE.

6. OOnHapyXuBaeT HEJIOCTATOYHOC TIOHMMAHHE OTICIBHBIX IMOJIOKCHUN TIPH
BOCIIPOU3BE/ICHUM TEKCTa yuyeOHUKa (3amucel, IepBOMCTOYHUKOB) UM OTBEYAET HETOJIHO
Ha BOIIPOCHI YUHUTEIS, JOIMYCKasi OJHY - IBE TPYObIC OITHOKH.

OTMeTKAa «2» CTAaBUTCs, €CJIU YUCHHUK:

1. He ycBonia u He pacKkpbll OCHOBHOE COJIEp)KaHHE MaTepuaia; He JeJaeT BHIBOJIOB
U 00001IEHUTA.

2. He 3HaeT 1 He MOHMMAET 3HAYUTEIBHYIO HJIM OCHOBHYIO YacCTh IPOTPaMMHOTO
MaTepHuaia B IpeJesiaX MOCTaBJIEHHBIX BOINPOCOB MJIM MMEET €1abo CPOpMHPOBAHHBIE U
HETIOJHBIE 3HAHUS U HE YMEET MPHUMEHSITh UX K PEHICHHUI0 KOHKPETHBIX BOIIPOCOB W 3a/1a4
o obpasiy.

3. Ilpu oTBeTe (Ha OAMH BOIIPOC) JIOITyCKAET OoJiee ABYX IpyOBIX OMIMOOK,

KOTOpPBbIE HE MOXET UCIIPABUTh JJaXKe IPU OMOIIY YUUTEIIS.
4. He MOXeT OTBETHUTh HH HA OJMH WX MOCTABJIEHHBIX BOIIPOCOB.
5. TloaHOCTBIO HE YCBOMJI MaTepHall.

OuneHka BBINOJTHEHHS MPAKTHYECKUX (J1200paTOPHBIX) padoT, ONBITOB.
OT1meTKa «5» CTAaBUTCSH, €CJIM YUYCHUK:

1. [IpaBUIIbHO OMpenesuI IeNlb OMbITa U BBIMOJIHUI paboTy B MOJTHOM 00BeMe
C COOJTI0O/IeHNEeM HEOOXOIMMOM MOCIEA0BATEIIbHOCTH MTPOBEICHHS ONBITOB M U3MEPEHUH.
2. CaMOCTOSITeTPHO ¥ pAalMOHATBHO BBIOPAl M TOJATOTOBHJI JJIsi OIBITA

HeoOxonuMoe OOOpylOBaHME, BCE OMNBITHl MPOBEI B  YCIOBUAX M  pPEXKUMAX,
o0ecreynBaoIUX MOJyYeHNEe Pe3yJIbTaTOB U BHIBOJIOB ¢ HAMOOJbIIIEH TOYHOCTHIO.

3. Hayuno rpamMoTHO, JOrMYHO onucain HabmoaeHUs U chOPMHUPOBAIT BBIBOJIBI
U3 omblTa. B mpencTaBieHHOM OTYeTe MPAaBUIBHO M AKKypaTHO BBIMOJHWJI BCE 3alllCH,
TaOJUIIBI, PUCYHKH, YEPTEXKHU, TPa(QUKH, BEIYUCICHHS U C/IETall BBIBOJIBI.

4. [TpaBUIBHO BBIMOTHUII aHAJIHU3 MOTperHocTe (9 Kimaccor).

S. [IposiBiisieT OpraHu3allMOHHO-TPYAOBbIE YMEHHs (TOAAEPKHUBAET YHCTOTY
pabouero Mecrta U MOPSAOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YET PACXOJHbIE MAaTEPUAIIbI).

6. DKCIepUMEHT OCYLIECTBIISIET MO IJIaHY C YYETOM TEXHUKHU O€30MacCHOCTH U

IpaBHJI pa6OTBI C MaTCpuaiaMi U O60py,[IOBaHI/IeM.

OtMeTKAa «4» CTAaBUTCH, €CJIH YYCHUK BbINTOJTHUJI TpCﬁOBaHI/Iﬂ K OLICHKE «5», HO:



1. OngpIT IIPOBOAWII B YCIIOBHUAX, HE 066CH€‘II/IBaIOH_II/IX ,Z[OCT&TO‘IHOﬁ TOYHOCTHU

U3MEPECHUM.

2. brio monyiieHo aBa — Tpu HeAgouyeTa Wik 0osiee OAHOM rpy0oit OmOKy 1
OJIHOTO HEJI0YETa.

3. DKCHEPUMEHT IPOBEJICH HE MTOJIHOCTHIO WJIM B ONTMCAHWU HAOIOJCHUHN U3

OIIbITa YYCHUK JOITYCTUJI HETOUYHOCTH, BBIBOABI C/ACIa]l HCIIOJIHBIC.
Ormerka «3» CTAaBUTCH, €CJIU YYCHUK:

1TIpaBUiIBHO OTNPEEIHII LIeNb ONbITa; PA0OTY BBIMOJIHSIET MPABUIBHO HE MEHEE YeM
HATOJIOBUHY, OJHAKO OOBEM BBIIIOJHEHHOW YacTH TaKOB, YTO IIO3BOJISCT IOJYYUTh
MPaBUIbHBIC PE3YyJIbTaThl M BBIBOJBI 10 OCHOBHBIM, NMPHUHIMIIHAIBLHO Ba)KHBIM 3ajadyam
paboTHI.

2[Ton6op 0b60opynOBaHUs, OOBEKTOB, MATEPHAIIOB, & TAKXKe PAOOTHI 110 HAYAITY OIBITA
MIPOBEJI C TIOMOIIBIO YYUTENIS; I B XOJIC TIPOBEICHHsI OIbITA U U3MEPEHUH OIbITa ObLTH
JOMYIIEHBI OIMOKH B OMMCAHNK HAOJIIOICHUH, (POPMYJTUPOBAHUH BBIBOJIOB.

30nbIT MPOBOAWIICS B HEPAIMOHAIBHBIX YCIOBUSAX, YTO TMPHUBEIO K IOJYYCHUIO
pEe3yNIbTaTOB C OOJBIICH IMOTPENIHOCTHIO; WM B OTYETe OBUIM JOMYIICHBI B OOMICH
CIIO)KHOCTH He OoJiee JBYX OIIMOOK (B 3alUCSAX CIMHHUIl, U3MEPEHUSIX, B BBIYUCICHHSIX,
rpadukax, TabiauIax, cXxemax, aHaJIu3e MOTPEHIHOCTeH W T.J1.) HE MPHHIUITHAAILHOTO IS
JAHHOW paboTHl XapakTepa, HO MOBIUSBIIMX HAa PE3YJIbTAT BBINOJHEHHS, HE BBIIIOJHCH
COBCEM WJIM BBITIOJIHEH HEBEPHO aHAIIU3 morpemHocteit (9 kimaccsi);

4 JlomyckaeT rpyOyro oMOKYy B X0/€ IKCIEPUMEHTA (B 00BsICHEHHH, B O(OPMIICHUH
paboThl, B COOJIOJICHUH TMPAaBHJ TEXHUKU OE30MACHOCTH NMpH paboTe ¢ MaTepualaMu U
000pyIOBaHUEM), KOTOPasi HCIIPABIISETCS IO TPEOOBAHUIO YUUTEIIS.

OtMmeTKa «2» CTABUTCH, €CJIH YYCHUK:

1He ompeaenui caMOCTOSTEIIBHO IIEJTh OIBITA: BBITIOIHWI pa0OTy HE MOJIHOCTHIO, HE
MOATOTOBUI HYKHOE 000pYyJ0BaHMHE, 1 00bEM BBHIMIOJHEHHON YacTH pabOThl HE MO3BOJISET
C/IeTaTh MPABUIBHBIX BBIBOJIOB.

20M0BbITHI, U3MEPEHUs, BEIYUCICHUS, HAOII0IEHUS POU3BOAUIUCH HETIPABUIIHHO.

3B xome paboTel m B oTUeTe OOHAPYXWINCh B COBOKYIMHOCTH BCE HEIOCTATKH,
OTMEUYEHHBIE B TPEOOBAHUSX K OIIEHKE 3.

4 JlonyckaeT nBe (1 6oJee) rpyObie OMMOKH B XOJI€ SKCIIEPUMEHTA, B OOBSICHEHUH, B
odopmiieHHH Pa0OTHI, B COOMIOJCHUM MPaBWJI TEXHUKU O€30MacHOCTH TMpU paboTe C
BEIIECTBAMH U OOOpPYJOBaHWEM, KOTOpPHIE HE MOXET HCIPABUTh JIaXe IO TPeOOBAHUIO
YUUTEISL.

SIlonmHoCThIO HE cymen HadaThb M OQOPMUTH OINBIT; HE BBIMOJHIET pPadoTYy;
MOKa3bIBAET OTCYTCTBUE DKCIIEPUMEHTAIBHBIX YMEHUI; He COOMI0al Win rpy0o HapyIian
TpeboBaHUsI OE€30MACHOCTH TPYy/a.

OueHka caMOCTOATEIbHBIX NIMCbMEHHBIX M KOHTPOJIBHBIX PadoT.
Ormerka “S” cTaBUTCSH, €CJIH YYCHUK:

1. BBINOJIHWI paboTy 6e3 omnOOoK 1 HEJOUETOB;
2. JOMyCTUJI He 0oJiee OJTHOTO HEJJ0UeTa.

OT1meTka “4” cTaBUTCS, €CJIM YUEHUK BBINOJHUJ PadoTy MOJHOCTbIO, HO



JOIYyCTHJI B Heil:

1. He 0oJiee 0JTHOM HEerpyOOil OIMOKH U OJTHOTO HEJ0UETa;
2. WM He 0oJiee IBYX HET0YETOB.

OtMmeTka “3” cTaBUTCS, €CJIM YUEHUK NPABUJILHO BBHINOJIHU HE MeHee MO0JT0BUHBI
padoThI WJIN JOMYCTHIL:

He 0oJiee ABYX IrpyObIX OMIMOOK;

WM He 6oJiee 01HOM IpyOoii U OHOI HerpyOo OIIMOKH U OJJHOTO HEA0YETa;
uu He 6osee IBYX-TpeX HErpyObIX OMNOOK;

WM OJHOW HETpyOOii OIMOKY U TPEX HEJOUETOB;

WM TIPU OTCYTCTBHH OIIUOOK, HO TIPY HAJTMYUH YETHIPEX-TIATH HEJ0YETOB.

WD E

OtMmeTrka “2” cTaBUTCH, €CJIH YYCHHK:

1. momycTHII YUCIIO OMMOOK U HEAOYETOB IIPEBOCXOIAIICE HOPMY, ITPH KOTOPOH
MOJKET OBITh BBICTABIICHA OLIEHKA —3;
2. VI €CJTH MPABUIIHHO BBIITOJTHIII MEHEE ITOJIOBUHBI PAOOTHI.

Ilpumeyanue. Yuurenp HMMeEET NPABO IIOCTABUTh YYEHUKY OLEHKY BBIIE TOM,
KOTOpasi IpelyCMOTpPEHa HOPMaMH, €CJIM YYEHUKOM OpPUIMHAJIbHO  BBIIOJHEHA
pabota.OnEHKH C aHAIM30M JOBOAATCS A0 CBEACHHS Y4Yalluxcsi, Kak IPaBHJIO, Ha
HOCJeyIOIEM YPOKe, IpelycMaTpuBaeTcst paboTa Ha/l OlIMOKaMu, yCTpaHEeHHE IPOOEsoB.

OueHkKa TecTOBBIX padoT.

[Ipu mpoBepke MOACUUTHIBACTCS KOJIWYECTBO BEPHBIX OTBETOB. Kakmoe MpaBUIIBHO
BBITIOJTHEHHOE 33/IaHUE COOTBETCTBYET 1 Oayumy, €ciu CyOTeCT BBIOJIHEH HEMPAaBWIIBHO WITH
YYeHUK HE MPUCTYMAN K ero BhImoiHeHuto - 0 6amioB. OneHnBaHue NpeyiaraeTcs mpoBOIUTh
0_TIpuJiaraeMoi TaluILe.

% BBITIOJTHEHUST PAOOTHI OtMmeTKa
Ot 90% 1o 100% 5
Ot 75% no 89% 4
Ot 50% no 74% 3
Menee 50% 2

C uenbio BeISIBICHUS OOBEKTUBHBIX 3HAHUN MaTepuaia 3a HEPSIUIMBO BBIMOJTHEHHYIO
paboTy OTMETKY HE CHI)XATh.

O0mas kinaccupuxanus ommd0K

I'pyObiMu cunTaroTes
cJeayonue OudKu:

1. He3HaHWe ompefeNeHUss OCHOBHBIX TIOHATUM, 3aKOHOB, IPaBWJI, OCHOBHBIX
MOJIOKEHUH TEOpHH, He3HaHHE (opMys, OOIENPUHATHIX CUMBOJIOB 00O3HAYEHUN BEIHYMH,
€IVHHUIL UX U3MEPEHNUS;

2. HE3HaHWE HAMMEHOBAHUHU enuHUI] u3MepeHus ((pusmka, XUMHA, MaTeMaTHKa,



ouosorusi, reorpadusi, uepueHue, Tpyaooe odydenue, ObX);
HEYMEHHE BBIICTTUTH B OTBETE IIIaBHOE;
HEYMEHHE TPUMEHSTh 3HAHUS JIJIsl PEIICHUS 32/1a4 U OOBSICHEHHUS SIBJICHHIA;
HEYMEHHUE JIeTIaTh BBIBOJBI U O0OOIICHHS,
HEYMEHHE YHTATh M CTPOUTH TPapUKU U PUHIUITHATBHBIC CXEMBI,
HEYMEHHE TMOJTrOTOBHTHh YCTAaHOBKY WM JabopaTopHoe 00OpymOBaHuE,
MIPOBECTH OITBIT, HAOJIOJICHHS, HEOOXOJWMBIC pacyeThl WM HCIIOJIb30BaTh
MOJIy4E€HHBIC JTAaHHBIC JJIs1 BRIBOJIOB;
8. HEyMEHHE MOJIb30BATHCS MEPBOUCTOYHUKAMH, YICOHUKOM U CIIPABOYHHKAMU;
9. HapyuIieHHEe TEXHUKH 0€30MacHOCTH;
10. HeOpexHOE OTHOIICHHE K 000pYAOBaHHIO, TPHUOOpaM, MaTepruasaM.

No ok ow

K Herpy0ObiM ommdkam cjieayer OTHECTH:

1 HerouHOCTb (OPMYIHMPOBOK, ONpEAEICHUN, TOHATHH, 3aKOHOB, TEOpUi,
BbI3BAHHAs HEMOJHOTON OXBaTra OCHOBHBIX IIPU3HAKOB ONPEIENIIEMOr0 IOHATUS WU
3aMeHOH 1-2 M3 3TUX NPU3HAKOB BTOPOCTEIIEHHBIMY;

2.  OmMOKM MPHU CHATHH NMOKA3aHUN C U3MEPUTENBHBIX NMPHOOPOB, HE CBSA3AHHBIC C
OINlpe/IeJICHUEM LeHbl JIeJCHUs IIKajdbl (HAampuUMep, 3aBUCSINME OT PaclOIOKEHUsS
M3MEPUTENIbHBIX TPUOOPOB, ONTUUYECKHUE U JP.);

3. omuOKM, BbI3BAaHHbIE HECOOJIOJACHHWEM  YCJIOBUH  IPOBEACHUS  OIbITA,
HaOJII0ICHUs, YCIIOBUN paboThl Iprbopa, 000pyI0BAHUS;

4.,  omuOKM B YCJIOBHBIX O0O3HAYEHUSAX HAa NPUHIMIHAIBHBIX CXE€MaX, HETOUYHOCTh
rpaduka (HampuMmep, U3MEHEHHE yrila HaKJIOHa) U Jp.;

5. HepalMOHAJbHBIH METOJA pELIeHHs 3aJaud WM HEJO0CTATOYHO IMPOTyMaHHBIN
IUIaH YCTHOTO OTBeTa (HapylIEHHE JIOTWKH, IOJAMEHa OTAEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTEIICHHBIMH);

6. HepanMOHAJIBHBIE METOJIBI PAOOTHI CO CIIPABOYHON U IPYTOH TUTEPATYpOii;

7. HEyMEHHE pellaTh 33/1a4M, BBIMOIHATh 33/1aHUS B 00ILIEM BU/IE.

Henoueramu ABJIAIOTCAH.

1  HepauumoHasJbHbIE IPUEMBI BEIUMCIIEHUH U IPeoOpa30BaHM, BBIOIHEHHS
OITIBITOB, HAOIIOACHHUM, 33 TaHUH;

2. omMOKHU B BBIYMCICHUAX (apu(PMETHUECKUE — KPOME MAaTEMATUKH);

3. HeOpeXHOE BHITIOTHEHUE 3aMKCeH, YePTEKEH, CXeM, TPaPUKOB;

4. opdorpapuyeckre 1 MyHKTYaI[HOHHbIE OIIMOKU (KPOME PYCCKOTO SI3bIKa).



