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IHHOACHUTEJIBHASA 3ATINCKA

[IporpamMma 1Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJICHa HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHON 00Opa3oBaTeibHOI MPOTrpamMMbl OCHOBHOTI'O OOIIETo
oOpazoBanus, mnpexactaBieHHbix B ®I'OC OOO, a Takke Ha OCHOBe (QenepanbHO paboueit
InporpaMmbl BOCIIMTAaHUSA H C y‘IéTOM KOHIOCHIIHMU IIPCTIoAaBaHUA yqe6H0r0 npeamera «XuMus» B
o0Opa3oBaTeNIbHBIX opranm3aisax Poccuiickoit denepamum.

[TporpamMma 1o XxuMuM JaéT MPEJCTABICHUE O IENIX, 00Iel cTparern 00ydeHUs, BOCITUTAHUS
U pa3BUTHA OOYyYAIOIIMXCS CPEJCTBAMH Y4eOHOTO IMpeaMeTa, YCTaHABIMBAeT 00s3aTeIbHOE
MPEIMETHOE COJIep)KaHKE, TPEYCMAaTPUBAET paclpeelieHHe €ro Mo KJIAcCaM U CTPYKTYPUPOBAHUE 110
pasaciiaMm U TCMaM IHporpaMMbl 10 XUMHUH, OINPCACIIACT KOJIMYCCTBCHHBIC MW KAaUCCTBCHHBIC
XaApPaKTCPUCTUKU COJACPIKaHHA, PECKOMCHAYCMYIO ITOCICAOBATCIBHOCTE HM3YUCHHSA XWUMHU C y‘IéTOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX
0coOeHHOCTEH 00yJaroImuXcs, ONMpeaesieT BO3MOKHOCTH MPEMETa U peain3anuud TpeOoBaHUN K
pe3yibTaTaM OCBOCHHS OCHOBHOW 0O0Opa30oBaTeNbHOW MPOrpaMMBI Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, a TaKke TPeOOBaHWI K pe3ynbTraTaM OOydeHHs XUMHH Ha YPOBHE IleNieil M3ydeHHs
MpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM AEATEIBHOCTH 00yJaroIerocs mo OCBOCHHUIO
y4eOHOTO COJepKaHUS.

3HaHWE XHMHUHU CIYKUT OCHOBOW JUIT (OPMHUPOBAHHS MHPOBO33PEHHS OOYYaIONIEToCs, €ro
MIPEJICTAaBICHU O MaTepualbHOM €IMHCTBE MHpa, BAXHYIO pOJb HUrparoT (QopMHUpyeMble XUMHUEH
MNpEACTAaBJICHUA O B3aMMOIIPEBPAIICHUAX JSHCPIrunv U 00 OBOJIIOLMH BEHICCTB B IPUPOJAC, O MYTAX
pelieHus r1o0aabHBIX MPoOIeM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, SHEPTreTUUYECKOH,
MUIIEBOH U YKOJIOTHUYECKOW 0€30MacHOCTH, TIPOOIIEM 31paBOOXPAHEHUSI.

N3ydenne xumuu:

CIOCOOCTBYET pean3allid BO3MOXKHOCTEM Ui camMopazBUTHUS U (POPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001Iel 1 PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaa B (OPMHPOBAHWE MBINIUICHUS M TBOPYECKUX CHOCOOHOCTEH OOydarommxcs,
HABBIKOB MX CAMOCTOATEIbHON Y4eOHOU NeSTeNbHOCTH, AKCIEPUMEHTAIbHBIX U HCCIIEI0BATEIbCKIX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KM3HH, TaK U B IPO(GECCHOHAIBHOMN 1eATEIbHOCTH;

3HAKOMHUT CO CIeUU(UKON HaydHOTO MBIILJICHHS, 3aKJIaIbIBA€T OCHOBBI 1IEJIOCTHOTO B3rJIsAa Ha
€IMHCTBO MPHUPOJbI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM 3TanoM B (JOPMHUPOBAHMM €CTECTBEHHO--
HayYHOU rpaMOTHOCTU OOy4aIONINXCS;

crocoOcTByeT (hOPMHUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPUPOJIe, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHUe 00YUarOIIUXCSl.

JlanHble HampaBlieHUSt B OOy4YeHHHM XHMHH OOECHeuuBalOTCA Cleuu(pukon coaepkaHus
y4eOHOTO TMpeaMeTa, KOTOPBIM SBISETCS MeAarornyeckd aJanTHPOBAaHHBIM OTpakeHHeM 0a30BOM
HayKH XUMUU Ha OMPEe/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHMs OPHEHTUPOBAH Ha OCBOCHHUE
0OyYaIOUIUMUCST CUCTEMbl TEPBOHAYAIBHBIX MOHATHI XWMHU, OCHOB HEOPraHMYECKON XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX TOHATUN OPraHUYECKON XUMUMU.

CrpykTypa coaep:KaHus MPOrpaMMbl IO XUMHUH c(pOpMUpOBaHA HA OCHOBE CHCTEMHOTO MOAX0/1a
Kk e umsyueHuro. CopepkaHHe CKJIQIbIBACTCSI W3 CHCTEMbI MOHSATHH O XHMHUYECKOM OJJIEMEHTE U
BEIIECTBE M CUCTEMbI IOHATHH 0 XUuMUUecKoi peakuuu. O0e 3TH CUCTEMbI CTPYKTYPHO OPraHU30BaHbI
[0 TPUHIMITY MOCIEI0BAaTEIbHOIO PA3BUTHS 3HAHUH Ha OCHOBE TEOPETHUUECKUX IpeICTaBICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaKk OCHOBBI BCEI'O €CTECTBO3HAHNUS;

— Ilepuoauueckoro 3akoHa [I. . MenyieneeBa kak OCHOBHOTO 3aKOHA XUMMUU;

— Y4YEHHsI O CTPOSHHH aToMa U XUMHUYECKOH CBSI3H;

— MPECTaBIECHUH 00 MEKTPOIUTUYECKOI TMCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUS PACCMAaTPUBAIOTCS HA OCHOBE OMIMPHYECKH TOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCA IMOCIEIOBATEIbHO OT OJHOTO YPOBHS K JPYrOMY, BBITOJIHSS



GyHKIMH OOBSCHEHUS W TMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUSI U MOTYYCHUS U3y4aeMbIX BEIECTB.

OcBoeHune MporpaMmsbl IO XUMUH CIIOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHUS O XUMHUECKOM
COCTaBJISIFOLLIECH HAYYHOM KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, HEHHOCTHOIO OTHOLIECHHUS
K HAYYHOMY 3HAHHMIO U METOJIaM IO3HAaHMS B Hayke. M3yueHrne XMMUU MPOUCXOJUT C MPUBJICUCHUEM
3HAHUN U3 paHee U3YYEHHBIX Y4eOHBIX IpeaMeToB: «OKpyxaromuil Mupy, «buosorus. 5—7 kiaccs» U
«Dusuka. 7 Kimacey.

[Ipy M3ydeHWM XUMHUH MPOMCXOIUT (OPMUPOBAHWE 3HAHWUH OCHOB XUMHUYECCKOW HAYKH Kak
00JTacTH COBPEMEHHOT'O €CTECTBO3HAHMS, NMPAKTUYECKOH NIEATENFHOCTH YelIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHl. 3agada ydeOHOTO HpEeAMEeTa COCTOUT B (POPMUPOBAHHH CHCTEMBI
XUMHYECKUX 3HAHHA — BAKHEUIIUX (PAKTOB, TOHATHH, 3aKOHOB M TEOPETHUYCCKHUX ITOJIONKCHHA,
JOCTYIHBIX 0000IIEHNI MHPOBO33PEHUECKOT0 XapakTepa, sI3bIka HAayKH, B MPHOOIIEHNN K HAYYHBIM
METOJIaM TIO3HAHUS MPHU W3YYCHUU BEIIECTB U XUMHUUYECKHX pEaKiuil, B (GOPMUPOBAHUH U PA3BUTHH
M03HABATEIbHBIX YMEHUH U UX IPUMEHEHUH B yU€OHO-TIO3HABATEIbHON U y4eOHO-UCCIIEI0BATENbCKOMN
NeSITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOT0 OOpaIeHMsI C BELIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipy u3ydyeHMM XUMUU Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUs Ba)KHOE 3HAYEHHE
MPUOOPEHN TaKHe LIETH, KaK:

— (opMHpOBaHHE HHTEUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO PEHIeHWH, CIOCOOHOM aganTupoBaThcs K OBICTPO
MEHSIFOIITUMCS YCIIOBHSIM JKU3HU;

— HampaBJICHHOCTb OOy4YeHHMs Ha cHCTeMaTH4ecKoe MpuoOlieHrne oOyJaromuxes K
CaMOCTOSITENIbHOM TO3HABaTEeNbHOM JEATEIbHOCTH, HAYYHBIM METOJaM IO3HaHUs, (OPMUPYIOIIUM
MOTHBAIMIO M pa3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecreyeHue YCIOBHM, CHOCOOCTBYIONIUX MPHOOPETEHHUIO OOYYAIOIIMMUCS  OIbITa
pazHoOOpa3HOM NeATeNbHOCTH, MO3HAHUS W CaMOIO3HAHMS, KIIOUYEBBIX HABBIKOB (KIHOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— (hopmupoBanue obmel PyHKIMOHATBLHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSICHSATh U OIICHMBATh SBJICHUS OKPYKAIOLIEro MHpA, HCIONb3ysd 3HAHHUS U OIIBIT,
MOJIy4YE€HHBIEC TPU U3YYEHUH XUMUHU, IPUMEHSTh X MPHU PELIEHUU MPo0sieM B MOBCETHEBHOM KU3HU U
TPYIOBOU JEATENBHOCTH;

— (opmupoBanue y 0OOy4aromMXCS T'YMAHUCTUYECKUX OTHOILCHUN, MOHUMAHUS IIEHHOCTH
XMUMHYECKUX 3HAHUHU Ui BBIPAOOTKU SKOJIOTHMUECKH 1IeJIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOU
JESATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 370POBbS U OKPYXKAIOLIEH IPUPOIHON CPEibl;

— pa3BUTHE MOTHUBAIMU K OOYyYEHHIO, CIOCOOHOCTE K CAMOKOHTPOJIIO U CAMOBOCHUTAHHIO HA
OCHOBE YCBOCHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY mpoduiis u
HAIMpPaBJICHHOCTH JAIIbHEUIIETO 00yUIEeHHUSI.

OOmiee 4KMcno 4YacoB, OTBEACHHBIX JUISI M3YyYEHHUS XMMHH HAa YPOBHE OCHOBHOTO OOIIEro
oOpasoBanusi, coctabisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeeN0), B 9 kimacce — 68 4acoB
(2 yaca B HegeniO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckass (popmymna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacu€Tsl o hopMmynaM XUMHUYECKUX COSTUHEHUH.

Ouszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKrue ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmwiiaMu palbOThl B JIabOpaTopuu M MpuUéMamu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUY€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMUECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TIaBICHUE BOCKA, TastHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBICHUM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pasnokeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM coiu menu (II), m3ydenme crocoGoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, TMpoBeIEHHWE OYHUCTKU TMOBAaPEHHON COJM, HaONIOIEHUE U OINHCaHUE
pEe3yNIbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJa B Jaboparopuud U
npoMeliieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — ajuioTpomHas MoauduKaius
KHCIIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, 5K30- U
SHAOTEPMHUUYECKUE peaKkuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — »snmemeHT W mpocroe BemecTBO. HaxokneHue Boaopoda B MPUPOJIE,
(buznueckrue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotydeHus. KuciaoTsl u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBIIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0js BEIIECTBa B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arpsA3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukarnuss nHeopranmdeckux coeauHenuid. Oxcunabl. Kiaccuduxamuss OKCHAOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu10B. DU3NyECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCcuaoB.



OcnoBanms. Kmaccudukanus oOCHOBaHWH: MIETOYM M HEPACTBOPUMBIE OCHOBAHMA.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinot. Homenknatypa kuciaor. Ou3nueckiue ¥ XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHoctr MetaiioB H. H. bekerosa. Ilosmyuenne kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
M3y4YeHUEe CBOWCTB BoJopoja (ropeHue), BzaumojieicTBre Bojopona ¢ okcumom meau (II)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, uccienoBaHHEe OCOOCHHOCTEH pacTBOPEHHS BEIIECTBC PA3JIMYHONW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM [0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaO0/IeHNe M3MEHEHMsI OKPAcKH WHIMKATOPOB B PacTBOpax KUCJIOT M IIeNoueH, h3ydyeHue
B3auMoeiicTBus okcunma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C MeETaIaMH,
peakuuii HEeUTpalau3alu, MOJYy4eHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajjia IPyruM U3 pacTBOpa COJIM, PelIeHNe SKCIIEPUMEHTANIbHBIX 3aj1au 1o TeMe «Baxkueiinive
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALUKA XUMHYECKUX »3JeMeHTOB. lloHartue o rpynmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkonepuonnas u anuHHonepuonHas ¢opmel [leprogunueckoid cucTembl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHUX dIeMeHTOB [lepuoauyeckoil CUCTEMbI
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMUUYECKHUX JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HeToJsIpHast) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenn .

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmuwie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepe3 MCMOJb30BaHME KaK OOLIMX €CTECTBEHHO--HAyYHBIX MOHSATHM, Tak M IOHATHH,
SIBJISFOILIUXCSI CHCTEMHBIMHM JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmre ecTecTBEHHO--HAYYHbIE TOHSATHS: HAyYHBIM (aKkT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
pPaZvoOaKTUBHOCTb, MOJIEKYJA, O3JIEKTPUYECKUIN 3apsl, BEUIECTBO, TeJO, O0BEM, arperaTHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruzpochepa, MuHepanabl, TOPHbIE MOPOAbI, IOJIE3HbIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MNEPUOIOB, KalWs, KaJlblUid M HMX COEIMHEHUH B COOTBETCTBUU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKONW PEMETKM M BHJIA XUMHYECKOM
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYECKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XuMU4ecKUX peakiuil Mo pa3iIu4HbIM MpPU3HAKaM (110 YUCIy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, MO H3MEHEHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xummyeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTne o xumuueckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMUYECKOHN PEAKIMH U MOJIOKEHNUE XUMUYECKOTO PABHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBHUTEIbHON peakunu. COCTaBICHHE YPABHEHHM OKHCIIHTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopust 2MEKTPOIUTHUECKON IUCCOLMALMU. DJIEKTPOJIMTHI U HEIEKTPOJIUTHI. KaThOHBI,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS pEeaKkIMi MOHHOIO OOMEHa, NOJHbIE U
COKpAaIEHHbIE MOHHBIE ypaBHEHHUs peakuuil. CBONCTBA KUCIIOT, OCHOBAaHUM M COJIEH B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(bakTOpOB, HCCIIEOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCAa TUCCOLMALIUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajJka, BBIJEJICHHE Tra3a, oOpa3oBaHME BOJbI), OMNBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (rOpeHHe, peakUuu pas3okKeHHs, COEAUHEHHUS),
pacrno3HaBaHUE€ HEOPraHMYECKUX BELIECTB C I[OMOIIBIO KAaYECTBEHHBIX PEAKIMIl Ha HOHBI,
pellIeHNEe SKCIEPUMEHTAIbHbBIX 3a/1a4.

HemeTtajibl 1 MX coeJUHEHHS

OOmiast xapakTepucThka TajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHbBIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMd, HEMEeTalllaMu,
menoyamu).  Xijopoogopon. ConsHas KHUCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. J[eicTBre Xjaopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
U UX HaX0XJCHHUE B IIPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTeNeHH okucieHus. CTpoeHrne U (PU3MYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(DUKALIMK KUCIOpPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJICTaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBOWCTBA
(oOmme Kak NpPEACTaBUTENs Kilacca KUCIOT M cnenuduyeckue). XUMHUECKHE peakluu,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO croco0a MOJdydeHHs cepHo Kuciotel. I[Ipumenenue
cepHol kucioThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynbdaT-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B TMpHUpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXalolled cpeJibl
COEIMHEHUSIMU cephl (KUCIOTHBIE NOXKIH, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILEHUSI.

OOmiass xapaktepuctuka syeMeHTOB VA-rpynnbel. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTENEHW OKHUCIEHUsA. A30T, paclnpocTpaHeHHe B TNpupoae, Gusnueckue u
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue U XUMHIECKHE
CBOICTBa, NMoty4ueHue u npumeHeHne. Coium aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ MOoJIydyeHue,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHui. XUMHUUYECKOe 3arpsi3sHEHUE OKPYXKAIOMICH CPebl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
docdopa, dusndyeckue u xumudeckue cpoiicta. Oxcuna dochopa (V) u dhochopHas kuciora,
¢dbusznueckue M XMMUYECKHE CBOMCTBa, moisiyueHue. Mcmonbp3oBanue ¢dochaToB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

OO6mras xapaktepuctuka 3nemMeHTOB I[VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHIeckue cBoictBa. Axcopouus. KpyroBopor yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyuYeHUE U MPUMEHEHHE. DKOJIOTHYecKre MpoOieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3 QekT. YroibHas KUCIOTa U €8
conu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TNpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO351CTBE.

[TepBoHauanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX Yriaepoia
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kuciota). IIpuponHsie
WMCTOYHUKU YTIEBOAOPOJOB (Yroib, MPHUPOAHBIA Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJb B OBITY M MPOMBINITICHHOCTH. [IOHATHE 0 OMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelOBeKa. MarepHallbHOE €TUHCTBO
OpPraHMYECKUX U HEOPTraHUYECKUX COECTMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
CoenuHenus kpeMHuss B mnpupoje. OOmme mnpezncraBieHuss o6 oxcuge kpemuus (IV) u
KpeMHUEeBO# kucnoTe. CHIMKATHI, UX UCIIOJIH30BaHNE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€30I1aCHOTO HCIIOJIb30BaHMS CTPOUTEIBHBIX MATEPUAJIOB B TIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUE U XUMUYECKHE CBOMCTBA TaJIOTEHOB M MX COCAMHEHUN (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJICHHE C OOpasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3y4e€HHE XMMHUYECKHX CBOMCTB pa30aBICHHON CEpHOM
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHKUE BHAEOMATEpUaIoB), oOpa3amMu a30THBIX U PochOpHBIX ya00peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHON a30THON KHUCIOTHI C MeAbI0 (BO3MOYHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX pEIIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, MojydyeHue, COOMpaHue, paclo3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIIHel
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmiue
HEMETAJJIbl U UX COETUHEHUSD.

MeTaJuibl B UX COCIMHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHE MeTauioB. MeTainyeckas CBA3b M METAUIMYECKas KPHUCTALIMYECKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HanpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTtauioB. OOmue cnocoObl MoMydeHusi MeTaioB. [oHATHE O KOPPO3WU METAIIIOB,
OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyT'yH, TIOPATIOMUHUI, OpoH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U THAPOKCUBI HATPUS U Kanus. [IpuMenenue
LIEJI0OYHBIX METAJUIOB U UX COEIMHEHUIA.

[[lenouHo3emMenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Pusnyeckue U XMMUYECKUE CBOMCTBA MarHus U Kainplus. Baknelmue coequHeHus
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumMuyeckux sneMmentos J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxokJeHue B npupoje. dusznueckue U XMMUUYECKUE CBOWCTBA
aIOMUHUS. AMGOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Oxkcunsl, ruapokcunsl u conu sxkenesa (II) m xemeza (III), ux cocraB, cBoiicTBa U
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIUS U HATPUs C BOJON (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHHE CBOWCTB KECTKOM BOJBI, IpoOllecca TOPEHMs JKene3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKLM Ha MOHBI: MarHus, KaJbLus, allOMUHM, LIMHKa, kenes3a (II) u sxenesa
(IIT), menu (II), HaOmroeHne U OMMCAHME MPOLIECCOB OKPALIMBAHUS IJIAMEHW MOHAMH HATpuS,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJFOMUHUS U THAPOKCUA LIMHKA, PELIEHHE 3KCIIEPUMEHTAIbHBIX 3a/1a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaiipl B IOBCETHEBHOM JKM3HM uYeoBeKa. be3onmacHoe KCIoJIb30BaHUE
BELIECTB M XUMUYECKMX peakuuil B ObITy. IlepBas momMomip Npud XMMHUYECKHMX O0XKOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpPYKarollel cpeabl (IpeseibHas JOMyCTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CTIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEPHAIIbI).

Meostcnpeomemmnwie ceasu

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4YEHUU XUMHUU B 9 Kiacce OCYIIECTBISAETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHI,
SIBJISIFOIIMXCS] CHCTEMHBIMHU JUTSI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OO0miue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepHUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

®uznka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOIBI,
PaMOaKTUBHOCTh, MOJIEKYNA, OJJEKTPUYECKUH 3apsl, MPOBOJHHUKHU, IOJYIPOBOJHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEIETKa, CIUIaBbl, (U3UYECKHE BETUYHHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3 b1, CoJHIIE.

buonorust: dortocuHTe3, npixanue, Omocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBhI, MUTAaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, rumpochepa, MUHEpasbl, TOPHBICE TOPOJIBI, TIOJIE3HBIC
HCKOIaeMbl€, TOILINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJAbTAThl OCBOCHHS NPOTPAMMBI OCHOBHOTO 0OIIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE y4eOHOM M BOCITUTATEIBHON ESTEILHOCTH B
COOTBETCTBUM €  TPAJAULMOHHBIMU  POCCUHCKMMM  COLMOKYJABTYPHBIMM U  JTyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMHU, NPUHATHIMU B OOLIECTBE MpaBUIaAMU U HOPMaMH IMOBEACHUS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINHN 00YJaOLTIXCS.

JIMYHOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIUMXCSI PYKOBOJCTBOBAThHCS
CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPHUEHTAlMil M pacIIMpEHHE OIbITa JIEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpMOTHYECKOr0 BOCIUTAHUSA

LIEHHOCTHOTO OTHOLIEHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAyYHOMY
HaCJIEUI0, MOHMMAaHMs 3HAUYEHUs XUMHYECKOW HAyKM B JKM3HU COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MH(pOpMaIueil 0 NMEepeaoBbIX JTOCTUKEHUSAX U OTKPBITHUSIX
MHUPOBON M OTEUECTBEHHOW XHMMUH, 3aUHTEPECOBAHHOCTH B HAay4YHBIX 3HaHHUSIX 00 YCTpoMHCTBe
MUpa 1 oOLIeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MIPEJICTaBICHUS] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 0OLIECTBEHHO TI0JIE3HOH,
yueOHO-HCCIeI0BAaTENIbCKOM, TBOPYECKOM M JApPYrUX BHUJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3sHOO0Opa3HON COBMECTHOM AEATENBHOCTU IIPU BBINOJHEHUH y4EOHBIX, II03HABATE/IbHBIX 3a/1a4,
BBIMIOJIHEHUM XMMHUYECKMX SKCIEPUMEHTOB, CO3JAHUU YYE€OHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHIO U B3aUMOIIOMOILM B TpOLECcCe 3TOW y4eOHOM NesTenbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEIEHUE U IOCTYIKH CBOMX TOBAapHILEH C MO3UIMM HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHMS MOCIEICTBUH MOCTYIIKOB;

3)eHHOCTH HAYYHOT'O MO3HAHMS

MHPOBO33PDEHUYECKUE  NPEICTABICHHA O  BEHIECTBE M XHMHYECKOM  PEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABIIAIOIIUE OCHOBY IUIS
[IOHMMAaHUsl  CYIIHOCTM HayyHOW KapTUHbBI MHUpPA, MpPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX PA3BUTHUS NPUPOIBI, B3aMMOCBA3SX YEIOBEKA C MPUPOJHOM CPeloH, O poJin
XMMMH B II03HAHUU ITUX 3aKOHOMEPHOCTEN;

IIO3HABATE/IbHBIE MOTHBBI, HAIIPABICHHBIC HA IIOJIyYEHUE HOBBIX 3HAHUU 10 XHMHH,
HeoOXoAUMBble Ul OOBACHEHMsI HaONIOJAeMbIX IPOLECCOB U SBJICHMUH, IO3HABATEJBHOM,
MH(GOPMALIMOHHOM U YUTATEIbCKON KyJIbTYpBhl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIbHOM pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPAaBOYHOH JUTEpaTypOod, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAMHU
MH(POPMALMOHHBIX TEXHOJIOT U

UHTEepeC K OOYyYEHMIO M MO3HAHUIO, JI0O003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOCKTHON M HMCCIEI0BATEIbCKON JIEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILEeM;

4)¢opMupoBaHNs KYJIbTYPHI 310POBbA:

OCO3HAHME IIEHHOCTH JKHU3HM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3J0pPOBbI 00pa3 JKW3HU, OCO3HAHUE IMOCIEICTBUI M HENpUSATHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUS aJKOTOJIsl, HApKOTHKOB, KYpEeHHs), HEOOXOAWMOCTH COOIOAECHUS
npaBUa 0€30IaCHOCTH IMpHU OOpalleHMM C XMMHUYECKMMH BeELIECTBaMU B OBITY U pealbHOMN
KU3HH;

5)TpynaoBoro BocnutaHms:

MHTEpeC K MPaKTUYECKOMY M3y4YEeHHUIO Mpodeccuil 1 Tpyaa pa3IudyHOTO poja, yBaXKEHHUE K
TPyAy W pe3ynbTaraM TpYyJOBOM JAEATEIbHOCTH, B TOM 4YHCIE HA OCHOBE IPUMEHEHUS



MPEIMETHBIX 3HAHWA TI0 XUMHUHU, OCO3HAHHBIM BBIOOP WHIUBUIYAITBHOW TPACKTOPUHU

POJOJDKEHUST 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMUH,

0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIBHOCTH U

pa3BHUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TPOPECCHOHATBHON CPE/IE;
6)3K0J10rH4eCcKOro BOCIIUTAHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOE OTHOIIEHUE K IIPUPOJIe KaK HCTOYHUKY XKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0pPOBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICHXUYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs NTpaBUil OE30IIaCHOTO MOBEJEHMS IPU pabdoOTe C BEIIECTBAMH,
a TaK)KE B CUTYalUsX, YTPOKAIOIINX 370POBbIO U KU3HHU JIOAEH;

CIIOCOOHOCTH TPUMCHSATH 3HAHUS, TMOJy4aeMble TPU HM3YUCHHH XUMUHU, ISl PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOJHON CPENOi, JUIsl TOBBIIIECHUS] YPOBHS 3KOJIOTHYECKON
KYJIbTYpPbI, OCO3HAHHUS IJI00ATBHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTed X pelieHus
MOCPEJCTBOM METOJIOB XUMUH, SKOJOTUYECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe meranmpenMETHBIX pe3yibTaTOB BBIACIAIOT 3HAYUMBIE I (POpMUPOBAHUS
MHPOBO33PCHHs OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHs, MPUHIIMI, TUTIOTE3a, (aKT, CUCTEMA,
MIPOLIECC, AKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUHM M3 ATUX MpeaMeToB (OpMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMO3HAaBATEIbHbIE,
KOMMYHUKATHUBHBIE, PETYIATHBHBIE), KOTOpPbIE 00eCreuynBarOT (POPpMUpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM 1eSTEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBrble Jornueckue 1eMCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPH OCBOCHHM 3HAHMIL:
pacKpbIBaTh CMBICT XMMHUYECKUX TMOHATHH  (BBIAEHSATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHSITUSIMHU), UCHOIH30BaTh MOHATUS U1 OOBSICHEHUS
OTIENbHBIX (PAaKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU IS Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMi, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHbBIE CBSI3U
MeX a1y 0ObEKTaMU M3YYEHHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIC, 1€yKTUBHBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOUYCHHUS;

yYMEHHE MPUMEHATh B IMpoliecce MO3HAHUS MOHATHUS (IPEeIMETHbIE U METaNpeJAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBBIBATH IIUPOKO
MIpUMEHsIeMbIe B XUMHH MOJICJbHbIEC MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHHd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK H3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIMii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBble ncciieqoBare/ibCKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh MOCTABIECHHBIE BOMPOCH B Kaue€CTBE MHCTPYMEHTA IMO3HAHMS, a
Takke B KaueCTBE OCHOBBI Ui ()OPMUPOBAHWS THUIIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMbIX CYXKJICHU;

MpHOOpEeTEeHNE OMbITa TO TIAHUPOBAHUIO, OPTaHM3AIMH M TPOBEACHUIO YYCHHUYECKUX
AKCMEPUMEHTOB, YMEHHE HAOMIOIaTh 32 XOJJ0M MPOIEcca, CAMOCTOSITENIFHO MPOTHO3UPOBAThH €T0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yabTaTaM MNpPOBEAEHHOTO OIBITA,
HCCIIETIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM paboTe.

Padora ¢ undopmanueii:

yYMEHHE BBIOMPATh, aHATH3UPOBATH U UHTEPIPETHPOBATH MHGOPMAITUIO PA3IUYHBIX BUIOB
1 (OpM MpeICTaBICHHSI, TOJIy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJsIpHAS TUTEpaTypa



XMMUYECKOTO COJICp)KaHUs, CIpaBOYHbIEe MocoOus, pecypchl HHTepHEeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE IPUMEHATh PAa3IHMYHbIe METOJIbI M 3aIPOCHI MPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JUIS BHIIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENICIEHHOTO THITA, MPHOOPETEHHWE OMbITA B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOl aKTHBHOTO MCIOIH30BAHUS PA3TMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WILIIOCTPUPOBATH pEHIAEMbIC 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

YMEHHUE HCIOb30BaTh M AHAIU3UPOBATH B Ipoliecce yuyeOHOW W HMCCIeN0oBaTeIbCKON
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHs 3a/laBaTh BOIPOCHl (B XoJe Juasora W (WiM) JUCKYCCHMH) IO CYHIECTBY
oOcyxmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHbIE Pe3yIbTaThl MO3HABATEIHHOM IS TEIFHOCTH B YCTHBIX
M TIHCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIUI0 PEe3yJIbTAaTOB BBITIOJIHEHUS XHUMHYECKOTO
AKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI Y4eOHOTO COTPYTHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW IMO3HABATEIHHON M
WCCIIEIOBATENILCKOM JIEATENPHOCTH TPW PEIICHNH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMM (0OCyxkaeHHs, oOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeaesieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE 1eCTBUSA:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JeSTeIbHOCTH, IIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISTh WM KOPPEKTHPOBATh MPEAJIOKEHHBIM alIrOpUTM JEHCTBUN MpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4EeHHUS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIHUAX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, MpeiaraeMble B YCIOBHH 3a/1aHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3ylIbTATOB [0 OCBOCHHIO O0OS3aTEIBHOTO COAEPIKAHUS,

YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOSHHBIC
oOy4arouMMuUCsl Hay4HbIE 3HAHHUS, YMEHHMS U CIOCcOoObl JAeWcTBUM, crneuuduyueckue st
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
MHTEPIIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.
K xoniy oOyueHus B 8 kiacce rnpeMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(hOpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:
o PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATHUN: aTOM, MOJIEKYNa, XMUMHUYECKUN
3JIEMEHT, MPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAs U HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCHUTEJbHAS aTOMHAs M MOJIEKYJISIpHas Macca, KOJMYECTBO BEIECTBA, MOJb,
MOJIIpHasi Macca, MaccoBas JOJS XUMHYECKOTO 3JeMEHTa B COCIUHEHHUH, MOJSIPHBIA O00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTETIEHb OKUCIICHHS, XUMUUECKast
peakuus, KiaccupUKalMs peakuuil: peaklUy COCIUHEHUs, PEAKIMU Pa3JIOkKEHUs, peaKiUH
3aMeIIeHNUs], peakuu 0OMeHa, 3K30- M SHJ0TEPMUYECKUE peaKIny, TeIIoBoi 3dekT peakium,
AP0 aToMa, SJIEKTPOHHBIN €0 aToMa, aTOMHasi OpOUTAallb, panyC aToMa, XMMUYeCKas CBS3b,
MOJISIpHAsl M HEMOJsipHasi KOBaJieHTHasl CBsI3b, MOHHAs CBsI3b, MOH, KATHOH, aHUOH, PacTBOD,
MaccoBasi 10J1s BellecTBa (MIPOLEHTHAs! KOHIIEHTpallKs) B pacTBOPE;



o MJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX IIOHATUM U IPUMEHATH 3TH
IIOHATHUS IIPU ONMCAHUU BELIECTB U UX IIPEBPALCHUN;

. WCIOJIb30BaTh XMMHUYECKYI0O CHMBOJIMKY I COCTaBiIeHHS (OPMYyNT BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKLIHI;
. ONPENENsATh BAJCEHTHOCTh AaTOMOB OJJIEMEHTOB B OHHApHBIX COCIMHEHUSIX, CTEICHb

OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIEKHOCTD BEIIECTB K ONpPEeACIEHHOMY
KJIACcCy COCAMHCHHH 1o (opMynaM, BHUJ XUMHYECKOW CBS3M (KOBAJCHTHAs W HWOHHAs) B
HEOPraHUYECKUX COEAUHEHMUSIX;

. packpsiBaTh cMmbici Ilepuoamueckoro 3akona /[[. M. MenpeneeBa: Qe€MOHCTPHPOBATH
[TOHUMAaHHE NEPUOIUUYECKON 3aBUCMOCTH CBOMCTB XUMUYECKUX IEMEHTOB OT UX MOJIOKEHUS B
[leproguueckoil cuUCTeMe, 3aKOHOB COXpPaHEHHMs MaccChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YUYEeHHUs, 3aKOHa ABOTaipo;

J ONMMChIBaTh M  XapakTepu3oBaTb TabmuuHyro Gopmy Ilepronndeckoil cuUCTEMBI
XMUMHMUYECKUX AJIEMEHTOB: paziiMyaTh MOHATUS «TJaBHas noArpynna (A-rpymma)» u «noOoydHas
noarpynna (b-rpymmna)», Maneie u OosibLIME NEPUOABI, COOTHOCHUTH O0O3HAYEHMS, KOTOpPbHIE
umerotcst B Tabnune «llepuoauueckas cucremMa xumuueckux snemeHtoB /. M. MennaeneeBa» c
YHCIIOBBIMHM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XHMHUYECKUX AJIEMEHTOB (COCTaB M 3apsn
sJipa, 00111ee YHCII0 AJIEKTPOHOB U PACIIPEIETICHUE UX 110 SJIEKTPOHHBIM CIIOSIM);

J KJIaCCU(PUIMPOBATh XUMHYECKHUE 3JEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XMUMHUYECKHE
peakuu (1Mo YUCIy M COCTAaBY YYaCTBYIOUIUX B PEAKI[MH BEIIECTB, IO TEINIOBOMY IPEKTY);
. XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX

KJIACCOB, MOJTBEpXkIasi ONUCAHWE MPHUMEPAMU MOJIEKYJISIPHBIX YPaBHEHHHU COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKIINH;

J MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX Kaue€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPALICHUI B pa3IUYHbBIX YCIOBUSX;
. BBIYHCIISATE OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIECTB, MacCOBYIO

JOJTF0 XUMHYECKOTO AJIEMEHTa 1Mo (popMysie COeTMHEHMS, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MIPOBOJIUTH PACUETHI TI0 YPABHEHUIO XUMHUYECKOH PEaKIINN;

J MPUMEHSITh OCHOBHBIE OIEpalliil MBICIUTENLHON AESITeTbHOCTH — aHalu3 U CHHTE3,
CpaBHEeHHME, O000OIIeHHe, CHCTEMaTH3aluio, KJIAcCU(UKALMIO, BBISBICHHE MPUYUHHO-
-CIICZICTBEHHBIX CBSI3€M — Ui HW3Y4YeHHUS CBOWCTB BEIIECTB W XUMHYECKUX peaKIui,
€CTECTBEHHO-HAY4YHbIE METOJbl MO3HAHUS — HaONMIOJIEHUE, W3MEPEHUEe, MOJICIHPOBaHHE,
AKCIEPUMEHT (peabHbIA U MBICICHHBIN);

J clieoBaTh MIpaBWJIaM  TOJIb30BaHUSA XUMHYECKOM TMOCyAod U J1abopaTopHBIM

o0OpyJOBaHMEM, a TakKe IpaBWiIaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OTIBITOB IO TMOJYYCHUIO WU
COOMpaHUI0 Ta3000pa3HBIX BEUIECTB (BOJOPOJIa M KUCIOPOJA), TPUTOTOBJICHUIO PAacTBOPOB C
ONpENeNEHHOW MacCOBOM JI0Jiel pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M IPOBOJUTH
XUMUYECKHAE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C TMOMOIIbIO
WHIUKATOPOB (J1akMyc, (heHondranent, METUIIOPAHK U APYTHE).

K koHIy 00y4yeHus B 9 Kiacce npeMETHbIC Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTpaXaTh
c(hOpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

o pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSATHH: XUMHUYECKUU DIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, AaHHUOH, TPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTETMEHb OKUCICHHS, XUMUYECKas pEeakKius, XUMHYecKas CBS3b,
TerI0BOM A dEKT peakiiu, MOJb, MOJISIPHBIM 00BEM, PACTBOP, MEKTPOJIUTHI, HEAIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT JTUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMbIe W HEOOpAaTUMbIE pEAKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
pEeaKkiuu, OKUCIUTENh, BOCCTAHOBHUTEIb, OKHCICHHE ¥ BOCCTAHOBIEHHUE, aAJUIOTPOIIHUS,
aM(pOTEepHOCTbD, XUMHYECKas CBSI3b (KoBasneHTHas, WOHHaS, MeTaJuThyecKas),



KpUCTAJUTMUECKaspel€éTka, KOPpPO3Usi METAJJIOB, CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakluH,
IpeAesnbHo nonycrtuMas konnentpanus 11K BemecTsa;

J WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TIOHSTHH W TNPUMEHSTH 3TH
MOHSATHUS [PU OMKMCAHUU BEUIECTB U UX MPEBPAICHUH;

J WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBlIeHUS (OpMyJ BEIIECTB W
YpPaBHEHU XUMHYECKUX PEAKIINI;

J OTIPENIETSATh BAJICHTHOCTD M CTEMEHb OKUCICHHUS XMMUYECKUX AIEMEHTOB B COCTMHEHUSX
pa3IMYHOIO COCTaBa, NMPHUHAJUIEKHOCTb BELIECTB K ONPEIEIEHHOMY KJIAacCy COECIUHEHHH IO
dbopmMyniaM, BUJI XUMHYECKOW CBSI3M (KOBAJICHTHAS, MOHHASI, METAIMYECKAsi) B HEOPTaHHUECKUX
COCIIMHEHUSX, 3aps]] MOHA TI0 XUMHYECKOH (hopmylie, XapakTep Cpelbl B BOIHBIX PAacTBOPAx
HEOPraHUYECKUX COCAMHEHUH, THIT KPUCTAITUYECKOM PEIETKY KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cMmbich [lepuoanueckoro 3akona /. . MenzaeneeBa u 1eMOHCTPUPOBATH €T0
MMOHMMAaHME: OIMHUCHIBATh W XapaKTepu3oBaTh TabmuuHyr dopmy [lepuoamdeckoit cucTembl
XUMUYECKUX DJIEMEHTOB: Pa3IN4aTh MOHATHS «TJIaBHas moArpymnma (A-rpymma)» u «moOouHas
noarpynna (b-rpynma)», manele ¥ OoibllIMe MEPUOJbI, COOTHOCUTH O0O3HAYEHUS, KOTOpHIE
MMEIOTCSI B TIEPUOJUYECKON TaOJIMIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l sapa, oOlee YUCIIO 3JEKTPOHOB M paclpe/iesieHne ux
10 AJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIHEe 3aKOHOMEPHOCTH B U3MEHEHUN CBOWCTB DJIEMEHTOB
Y MX COCIUWHEHUU B TIpe/esiaX MaJbIX MEPHOJIOB M TJIABHBIX MOATPYIIT C YYETOM CTPOEHUS HUX
aTOMOB;

J KJIacCU(PHUITUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTAaHMYECKUE BEIIEeCTBA, XUMHUYECKHE
peakuu (10 YUCIy U COCTaBY YYAaCTBYIOIIMX B PEAKIIUM BEMIECTB, MO TEIIOBOMY 3(dekTy, mo
W3MEHEHUIO CTETICHEW OKHMCIICHHSI XUMUUYECKHUX DJIEMEHTOB);

. XapaKTepu30BaTh (OMHCHIBATh) OOMIME H CHCHU(PUISCKHE XHUMHUYCCKHE CBOWCTBA
MPOCTBIX U CIIOKHBIX BEUIECTB, MOATBEPAKAAsl ONMUCAHUE NIPUMEPAMU MOJIEKYISIPHBIX U MOHHBIX
YpaBHEHU COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUN;

° COCTaBJISITh YPABHEHUS SJICKTPOJUTHYECKON NHUCCOLMAIMUA KUCIOT, IIEI0YEe U COJIeH,
MOJIHBIE M COKpalIéHHbIE YypaBHEHUS peakuii HOHHOrO OOMEHa, ypaBHEHHUS peaklui,
MOATBEPXKIAIOIINX CYIIECTBOBAHME T'€HETHYECKOM CBS3M MEXKJy BEIIECTBAMHM Pa3IUYHBIX
KJIaCCOB;

. pacKpbIBaTh CYHIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUNA IOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

. MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT KX CTPOECHMS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILECHUM B Pa3JIMYHBIX YCIOBUSIX;

. BBIYUCIIATh OTHOCHUTEJIbHYK0 MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO
JIOJIF0 XMMHYECKOTO dJIeMEeHTa o (popMylie COeTMHEHHs, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHUECKOUN pEaKIIH;

. coOnroAaTh MpaBWiia TOJNB30BAaHUS  XHMHUYECKOM TOCyAod U JabOpaTOpHBIM
o0opynoBaHueM, a TakKe MpaBuiia 0OpalleHUs C BeIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU
[0 BBIOJHEHUIO JaOOPATOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYEHHUI0O U COOMpaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIICKUCIIOTO rasa);

. MPOBOJIUTHh PEAKLUH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cynbdar-, TUAPOKCUI-HOHBI, KATHOHBl aMMOHHMSI M  HMOHBl HW3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHMUECKHUX BEILIECTB;

. MIPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBLHON NE€ATEIbHOCTH — aHaJIM3 M CHUHTE3,
CpaBHEHHE, 0000IIeHEe, CHCTEMATH3AIUIO, BRISIBICHUE MPUYNHHO-CIIEICTBEHHBIX CBS3CH — s
M3Yy4YEHUsl CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIUU, €CTECTBEHHO-HAYYHbIE METObI MO3HAHUS
— HaOMI0ZIeHNe, U3MEpPEHUE, MOICTTUPOBAHNE, SKCTIEPUMEHT (PeabHbIN 1 MBICIICHHBIH).



CI/ICTeMaOIIeHKI/IJIOCTH)KeHI/IHl'[.TIaHI/IpyeMLIXpe3y.]'[bTaTOB

1. Omanwvi popmuposanus u cnocobwl OYeHKU UMO208bIX NAAHUPYEMBIX PE3YIbMAMO8

K xoHiy o0yuyenus B 8 kjiacce 00y4arummiicsi HAYYUTCS: Cnoco6 oneHKu

J PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MMOHSATHH: aTOM, MOJICKYIa, | Y CTHBIH OIPOC,
XAMHYECKUH  DJIEMEHT, pOCTOC BCHICCTBO, CIOXXHOC BCIICCTBO, CMECh | TCCT
(oHOpO/IHAs W HEOJHOPOAHAs), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast
J0JIi XMMHUYECKOTO D3JEMEHTa B COECIUHEHHH, MOJIAPHBIH OO0BEM, OKCHUI,
KHUCJIOTa, OCHOBAHME, COJIb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHUCIICHHUS,
XUMHMUECKas peakuus, KilaccuUKalus peakuuid: peakuuud COEIUHEHMUS,
peakuuu pa3joXKeHUs, peaKkuu 3aMEelIeHHs, peakuuu oOMeHa, 9K30- U
SHIOTEPMHUUECKUE pEaKIUH, TEMmIoBOH »HPQPEeKT peakuuu, sApo aroma,
ANIEKTPOHHBIA CJIOM atoMa, aTOMHasi OpOMTaib, paguyc aroMa, XUMHYecKas
CBSI3b, MOJISIPHAS U HEMOJISIpHAs KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, MOH, KATHOH,
aHWOH, PACTBOp, MaccoBas JOJisI BemiecTBa (MPOIICHTHAS KOHIIGHTpAIus) B
pacTBope;

J WLTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TIOHSATHH | YCTHBIN OIpOC,
MIPUMEHSTH 3TH TIOHSATHUS IIPH OTIMCAHUH BEIICCTB U UX MPEBPAICHUH; TECT

. UCIIOJIB30BaTh XHMHYECKYI0 CHMBOJIMKY IS COCTaBJIeHHs (opmyit | Y CTHBIA OIpoc,
BEIIECTB U YPAaBHCHUN XMMUUYECKUX PEAKIIHI; TECT

o OTPEENIATh BAICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSX, | T€CT

CTENeHb OKHUCIICHHS JJIEMEHTOB B OMHApPHBIX COCIMHEHHMSX, MPHHAUICKHOCTDH | CaMOCTOsSTEIbHAS
BCIIECTB K OMNpPEACIEHHOMY KIIACCy COEIMHEHWH 1o Qopmynam, Buj |padbora
XUMUYECKOH CBSI3U (KOBaJIEHTHAsl U MIOHHAsI) B HEOPraHUYECKUX COEANHEHMSIX;

° packpeiBath cMbich Ilepuoguueckoro 3akona JI. M. Mengeneesa: | YCTHBIN OIpoC,
JEMOHCTPUPOBATh  [OHUMAHHE IIEPUOJMYECKOM  3aBUCUMOCTH  CBOMCTB | TECT
XUMHUYECKUX AJIEMEHTOB OT MX IMOJIOKeHUs B [lepuoaudeckoil cucteme, 3aKOHOB
COXpaHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOTO
YYEHHS, 3aKOHa ABOTaJIpO;

. OINMCHIBATh W XapakTepu3oBaTh TabnuuHyro (opmy Ilepromnueckoii | Y CTHBIM ompoc,
CHCTEMBbI XUMUYECKHUX DJIEMEHTOB: Pa3JInyaTh MOHATHS «rJIaBHas moarpymma (A- | TECT

rpynmna)» u «nobounas noarpynna (b-rpymma)», manbie U OOJbIINE TEPUOBI,
COOTHOCHTh 0003HAYeHUs, KOTOpble MMerTcs B Tabmuie «llepuoamueckast
cucremMa xuMmHyeckux dnemeHToB JI. M. MeHneneeBay ¢ YHCIOBBIMH
XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKUX SJIEMEHTOB (COCTaB U 3apsf
s1ipa, 0011ee YHCII0 AIIEKTPOHOB U PACIIPE/ICTICHUE UX M0 SJIEKTPOHHBIM CIIOSIM);

J KITACCH(UIIMPOBATh XHMUYECKUE DIEMEHTHI, HeOpraHuieckue Berectsa, | CaMocTosTenbHas
XUMHYECKUE PEaKInH ([0 YUCITY M COCTAaBY yYACTBYIOIIMX B PEaKIMU BEUIECTB, | paboTa
10 TEIIOBOMY 3P (EKTY);

o XapaKTepru30BaTh (OMHCHIBATH) OOIIME XHMHUYECKHE CBOMCTBA BEIIECTB | Y CTHBIN OIPOC,
Pa3MUYHBIX KJIACCOB, TOJTBEPXKIas OIMUCAaHHE MPUMEPAMU MOJEKYISPHBIX | TECT




YPaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

L4 IMPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH oT ux
KauCCTBCHHOTI'O COCTaBa, BO3BMOKHOCTHU NPOTCKAHUA XUMHUYCCKUX HpeBpaHIeHI/Iﬁ
B PA3JIMYHBIX YCIIOBHAX;

[IpakTnueckas
pabora,
HaOJII0ICHHE

° BBIUHCIISITh OTHOCHUTEIIBHYI0 MOJIEKYJSIPHYIO W MOJISIDHYKO MaccChl
BEILIECTB, MACCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa 1Mo (HopMyse COEIMHEHUS,
MAacCOBYIO JOJIKO BEIIECTBA B PACTBOpPE, MPOBOAUTH PACUYETHI MO YPABHECHHIO
XUMHUYECKON PEAKIINU;

[IpakTnueckas
pabora,
Ha0JII0ICHHE

° MPUMEHSTH OCHOBHBIC OTICPAIIUU MBICITUTEIILHOU JICITSIILHOCTH — aHATTN3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHCTEeMAaTH3allui0, KIACCU(PHUKAIINIO,
BBISIBJICHUE TPHUYMHHO--CIICICTBEHHBIX CBSI3¢d — JUIS HW3YYEHUS CBOWCTB
BEIECTB M XMMHUYECKUX PEAKINi, ECTCCTBCHHO-HAYIHBIC METOJIbI TIO3HAHMS —
HaOJIfOJICHUE, W3MEpPEHUE, MOJICIUPOBAHUE, OSKCIICPUMEHT (pEaTbHBIA W
MBICJIEHHBIN );

[IpakTnueckas
paboTa, MpOeKT

o CledoBaTh  MpaBWiaM  MOJIb30BAHMS ~ XUMHUYECKOW  TOCYyIOM U
1abopaTopHBIM 000PYAOBaHUEM, a TAaKXKe MpaBuiIaM OOpallleHus! C BElIeCTBAMHU
B COOTBETCTBHH C MHCTPYKITUSMU II0 BBITIOJHEHHUIO J1a00PATOPHBIX XUMUYECCKHIX
OTIBITOB TI0 TIOJNYYEHHUIO W COOMpPaHHWIO Ta3000pa3HBIX BEMIECTB (BOIOpOJA H
KHCJIOpO/1a), TPUTOTOBJIEHUIO PAcTBOPOB C OMNpenei€HHOW MaccOBOM Jojei
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATH M MPOBOJUTH  XUMHYECKHE
AKCIEPUMEHTHI TIO0 PACIO3HABAHHUIO PACTBOPOB IIEJIOUEH M KUCIOT C MOMOIIBIO
WHIUKATOPOB (JIakmMyc, (heHoadTaIenH, METHIIOPAHK U IPYTHE).

[TpakTuueckas
pabora,
HaOJIFOIEHIE

K xoHny o0yueHusi B 9 kj1acce 00yqaromuiicsi HAyYuTCs:

Cnoco0 oeHKn

° pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSTUNA: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKYJa, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, BAJICHTHOCTb, OJEKTPOOTPULIATEIIBHOCTh, CTEIEHb OKHUCJICHUS,
XUMUYECKasl PeaKIusi, XUMUYECKasi CBS3b, TEIUIOBOW A((EKT peakiuu, MOJIb,
MOJISIPHBINA 00BbEM, PACTBOP, SJECKTPOJIUTHI, HEAJIEKTPOIHUTHI, DJICKTPOTUTHICCKAS
JTUCCOITMAIUSA, PEaKIMd HOHHOrO OOMEHa, Karaiu3aTop, XHMHYECKOe
paBHOBecHe, OOpaTMMble M  HEOOpaTHMMbIE pEaKIHWH, OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIC PEaKIIMU, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKHUCICHHE U
BOCCTaHOBJICHHE, aJUIOTPOTIHUA, aM(oTepHOCTB, XAMHAYECKast CBSI3b
(KoBaJIeHTHAs, HOHHAsS, METANIMYECKAs), KPUCTAIUTMYECKAsT PEIIETKA, KOPPO3HUs
METaJUIOB, CIUIaBbl, CKOPOCTb XMMHUYECKOW PEAKIUHU, MPEIEIbHO IOIYCTHUMAs
koHueHtpamus [1/IK Bemectna;

Tect

L4 HWIUTIOCTPpUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHN U
MPUMCHATH 5TU ITOHATHUA ITPU OIITMCAaHWHU BCHICCTB U UX npeBpameHHﬁ;

YcTHBIN onpoc,
TECT

L4 HCIIOJIb30BAThH XUMHUYCCKYHO CHUMBOJIMKY [JId COCTaBJICHHUSA (bOpMy.TI
BCIICCTB 1 ypaBHCHI/Iﬁ XUMHUYCCKUX peaKHHﬁ;

YcTHBIN onpoc,
TECT




° ONpCACIATh BAJICHTHOCTD U CTCIICHL OKUCIICHUA XUMHWYCCKUX DJICMCHTOB
B COCANHCHUAX pas3jin4Horo CcocCTaBa, NpUHAIJICKHOCTD BCUICCTB K
OTIpeNIeNIEHHOMY KJIacCy COEIMHEHHUH 1Mo (opmyrnaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHaSI, HOHHaAas, MeTaJIJII/I‘-IeCKaSI) B HCOPraHM4CeCKUX COCAMHCHUAX,
3apsii MOHA 10 XUMHYECKOW (opmylie, XapakTep Cpeibl B BOJHBIX pacTBOpax
HCOPraHNM4CCKUuX COCIII/IHCHI/If/'I, THUII KpHCTaHHH‘{eCKOﬁ peHIéTKI/I KOHKPETHOI'O
BELIECTBA;

YerHbI onpoc,
tect, OCK

. packpsiBaTh cMbici llepuoanueckoro 3akona /. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHMMAaHKE: OMMCHIBATh U XapaKTepU30BaTh TaOIMYHYIO
¢dopmy Ilepronnyeckoil CUCTEMBI XUMUYECKUX AJIEMEHTOB: paznyaTh MOHSITUS
«rnaBHasi moarpymmna (A-rpynma)» U «mobouHas mnoarpynna (b-rpymma)y,
Majble U OOJbIINE MEePUOJbl, COOTHOCUTh 0003HAYEHMsI, KOTOPbIE UMEIOTCS B
MEePUOINYECKON TaOIHIle, C YUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUSI aTOMOB
XMUMHMUYECKUX 3JIEMEHTOB (COCTaB W 3aps]l sjpa, oOllee YMCIO 3JIEKTPOHOB U
pacmpeienieHie WX 10 JJEKTPOHHBIM  CJOSIM), OOBSCHATH  0OmIHe
3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMCTB 3JEMEHTOB U HUX COEAMHEHUH B
npenenax MallbIX MHEepUoJOB W TJABHBIX MOATPYHI C YYETOM CTPOEHHUS UX
aTOMOB;

[ ]

VYerHbl onpoc
[IpakTnueckas
pabota

o KIaccu(UIMPOBATh XUMUYECKUE AIIEMEHTHI, HEOPTaHMUECKHE BEIIECTBA,
XHUMUYECKHUE peakIiu (110 YMCIy W COCTaBYy YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
nmo TerioBoMy 3G (dekTy, Mo MU3MEHEHHIO CTETEeHEH OKHCICHUS XUMHUYECKHUX
AJIEMEHTOB);

YcTHbli onpoc,
TECT

. XapaKTepH30BaTh (OMHUCHIBaTh) OOMIME M CHENH(PHUISCKHE XUMHUUYECKHE
CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, MOJITBEPXKIIAsi OMHCAHUE MPHUMEPAMU
MOJICKYJSIPHBIX W HWOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIuii;

YcrHbli onpoc,
TECT

L4 COCTaBJIATh YpPaBHCHUSA BHCKTpOHHTquCKOﬁ Jucconnanmumm KHCIIOT,
miejoye u coneﬁ, IIOJIHBIC H COKpaH_[éHHLIe YpaBHCHUA peaKI_[I/Iﬁ HOHHOI'O
O6M€Ha, YpaBHCHUA peaKHHﬁ, IMOATBCPKAAOIINX CYIIECTBOBAHHUC
TE€HETUYECKOM CBS3HU MCKAY BEIICCTBAMU PA3JIMYHBIX KIIACCOB;

[IpakTryeckas
pabora,
HaOJIFOICHUE

L4 PaCKpbBIBATh CYIIHOCTH OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ
MMOCPEACTBOM COCTABJICHUSA DJICKTPOHHOI'O OaaHca 3THX peaKHI/If/’I;

YcTHBIN onpoc,
tect, OCK

L4 MPOTHO3UPOBATH CBOICTBAa BEIECTB B 3aBHCHUMOCTH OT HX CTpPOCHUA,
BO3MOKHOCTH NPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PAa3JIMYHLBIX YCIIOBUSAX;

YeTHBI o1poc,
TECT




° BBIYUC/ISTH OTHOCHTEIBHYIO MOJIEKYISIPHYIO M MOJSIPHYIO MAacChl | Y CTHBIN OIIPOC,
BEII[ECTB, MAaCCOBYIO JIOJIF0 XMMHYECKOTO JIeMEHTa 1o (opMmylie COeTUHEHUS, | TECT
MAacCOBYIO JOJIKO BEILIECTBA B PACTBOPE, NMPOBOAUTH PACUYETHI MO YPABHECHHIO
XUMHUYECKON PEAKIINU;

o COOMIOaTh  MpaBWJIa  [OJB30BAHUS ~ XUMHYECKOW  TMMOCYHOM  u | YCTHBIM OIpoc,
1abopaTopHBIM 000PYAOBAHUEM, a TAK)KE MpaBUiia 0OpallleHUs C BEIIECTBAMHU B | TECT
COOTBETCTBUHU C MHCTPYKUUSMHU MO BBINOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHX
OTBITOB MO MOJYYEHHUI0O M COOMPAHMIO Ta3000pa3HBIX BELIECTB (aMMHUaKa U
YTJIEKHUCIIOTO Ta3a);

J NPOBOJUTh  PEaKIMH, MOATBEPKIAIONINE KadeCTBEHHbIM  cocras | [IpakTuyeckas
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM MyTEM XJIOpHA-, OpoMmui-, | pabora
noau-, kapoboHar-, gocdar-, CuIMKaT-, Cyiab(haT-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI M WOHBI W3YyYCHHBIX METAUIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPraHWYECKHUX BEIECTB;

. [PUMEHSATH OCHOBHBIE OTIEPALIMH MBICIUTEIILHOMN JEATEIBHOCTH — aHajm3 | Y CTHBIN OIPOC,
W CUHTE3, CpaBHEHHE, 0000IIeHre, CHCTEeMaTH3allui0, BBISABJICHHE MPUYUMHHO- | TECT
CIICJICTBEHHBIX CBSI3€H — JUIsi M3y4EHUS CBOWMCTB BEIIECTB M XHUMHUYCCKUX
peaKIvii, €CTeCTBEHHO-HAayUYHbIE METO bl IO3HAHUS — HAOIIOJICHUE, H3MEPEHHE,
MO/IETMPOBAHNE, SKCIIEPUMEHT (pealIbHBI U MBICIICHHBIN ).

2. Tp€606aH1/l}Z K 8bICMABIEHUIO OMMEMOK 3d NPOMEINCYMOUHRYIO anmmecmayuro

HpOMe}KYTOLIH asd arrecranuia 06yqa}01u1/1xca OCYHICCTBJIAACTCA  I10 NATHOAJIIBHOM  CHCTEME
OLCHMUBAHMAI.

Kpurtepun u HOpMbI OLIEeHKHM 3HAHUI U YMEHHI 00yYAKIIHUXCS 32 YCTHBIH OTBeET.

Ouenka "5" craBUTCS, €CJIM YUCHHK:

1. IToka3eiBaeT TIIyOOKOE U MOJIHOE 3HAHHME U NMOHMMAHHUE BCET0 MPOTrPAMMHOTO MaTepHualia; MoJHOe
MNOHMMAHHE CYIIHOCTH pacCMaTPUBAEMbIX TIOHATHI, SIBJICEHUA M 3aKOHOMEPHOCTEH, TEOpPHUid,
B3aUMOCBSI3EH.

2. YMeeT COCTaBHUTH MOJIHBIM U MPaBUIBHBIA OTBET Ha OCHOBE M3yYEHHOTO MaTepHala; BBIICNATH
TJIaBHBIE TOJIOKEHHUS, CAMOCTOSATEIBHO MOATBEPKIATh OTBET KOHKPETHBIMU MpUMEpaMH, (pakramu;
CaMOCTOSITEIBHO M apryMEHTUPOBAHO JeNaTh aHaiu3, OOOOIIeHHS, BBIBOJBI; YCTaHABIUBATH
MEeXIpeIMeTHbIe CBs3M (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUN) M BHYTPUIIPEIMETHBIE CBS3H,
TBOPYECKU MPUMEHATH IMOJYYECHHbIE 3HAHUS B HE3HAKOMOW CHUTYallUM; MOCIEAOBATENIbHO, YETKO,
CBSI3HO, OOOCHOBAHHO ¥ 0e30mMO0YHO H3J1araTh Y4eOHBIM MaTepuan. YMEET COCTaBJISATh OTBET B
JIOTUYECKOM  MOCHEeN0BATENIbHOCTH C  HKCIOJb30BAHUEM TMPUHATONM TEPMUHOJIOTHHU; JelaTh
coOCTBEHHBIE BBIBOJIBI; (DOPMYIUPOBATh TOUYHOE OIPE/ICICHHE U UCTOJKOBAHUE OCHOBHBIX MOHSITHIA,
3aKOHOB, Teopuil. MOXKET MpH OTBETE HE MOBTOPATH JOCIOBHO TEKCT YUeOHUKA; M3J1araTh, MaTepual



JUTEPATYPHBIM S3BIKOM; TPABHJIBHO W OOCTOSATEIHHO OTBEYATHh HA JIOTIOJHUTEIBHBIE BOIIPOCHI
YUUTENS; CaMOCTOSITETIbHO W pAIMOHAIBHO HCIIOJIB30BAaTh HArJsiAHBIE TOCOOMS, CIIPaBOYHBIC
MaTepuanbl, y4eOHUK, MAOMOJHUTEIBHYIO JIUTEPATYPy, MEPBOUCTOYHHKHU; IMPUMEHATH CHCTEMY
YCIOBHBIX 0003HAUYEHUH TNpU BEICHUU 3allMCEl, COMPOBOXKIAIOIIUX OTBET; HCIOJIB30BATh JIJIA
JI0Ka3aTeNIbCTBA BHIBOIOB U3 HAOJIOEHUI U OIIBITOB.

3. CamOCTOSITENIbHO, YBEPEHHO M 0€30UIIMO0YHO MPHUMEHSET IOJYYE€HHbIE 3HAHUS B PELICHUU
npobsieM Ha TBOPYECKOM YpOBHE; JOMyCKaeT He Ooyiee OJHOTO HemodéTa, KOTOPBIM JIETKO
UCTIPABIsIET 1O TPEOOBAHHWIO YUYUTENs; MMEET HEOOXOIMMBIE HAaBBIKM pabOTHI ¢ MpUOOpamH,
YepTeKaMH, CXeMaMH, TpaduKkaMu, KapTaMH, COIYTCTBYIOIIMMHU OTBETY; 3aIICH, COTIPOBOKIAIOIIHE
OTBET, COOTBETCTBYIOT TPEOOBAHMSM.

Onenka "4" ctaBUTCS, €CIIN YUEHUK:

1. Tloka3pIBaeT 3HaHMS BCETO M3YyYEHHOI'O IIPOTrpaMMHOTO MaTepuana. J[aéT moJHbINA U MPaBWIBHBIN
OTBET HAa OCHOBE HW3YYCHHBIX TEOPHM; JOMYCKAeT HE3HAUYHWTENbHBIE OMIMOKA W HEHOYETHI TpHU
BOCITPOM3BE/ICHUN M3YYEHHOT'O MarepHalia, HeOOJbIINe HETOUHOCTU MPU HCIOJIb30BAHUN HAYUHBIX
TEPMUHOB WM B BBIBOJAX, 000OIIEHUsIX W3 HabOmroneHui. Matepuan uznaraet B OmpenenéHHOM
JIOTUYECKOHM MOCIe0BaTeNIbHOCTH, MPU ITOM JIOMYCKAaeT OJHY HerpyOyro omuOKy uiau He OoJjee
IBYX HEIOYETOB, KOTOPHIE MOKET HMCIPABHTH CAMOCTOSTENFHO MPH TPEOOBAHWMHU HIIM HEOOJBIION
MTOMOIIIX TIPETIOIABATEs; TTOITBEPKAAET OTBET KOHKPETHBIMH MTPUMEPAaMU; MPABMIIBHO OTBEYAET Ha
JOTIOJTHUTEIIHHBIE BOMIPOCHI YUUTEIIS.

2. YMeeT caMOCTOSTENbHO BBIIEATH IVIaBHBIE MOJOXKEHUS B U3YYEHHOM MaTepuaie; Ha OCHOBaHUU
(baxToB ¥ MprMepoB 0000MIaTh, AeTaTh BEIBOIBI. Y CTAHABIMBATh BHYTPHUIIPEIMETHBIEC CBS3H. MOXKET
MIPUMEHSTH TIOJYYCHHBIC 3HAHHS HA MPAKTUKE B BUJOM3MEHEHHON CHUTYAIlMH, COOIIOAAaTh OCHOBHEIC
MIpaBWJIA KYJITYPhl YCTHOMW pEYH; UCIIOJIb30BATh P OTBETE HAyYHBIC TEPMHHBI.

3. He o0Omamaer A0CTaTOYHBIM HABBIKOM pabOThl CO CIPABOYHON JIMTEPATypoH, YICOHHKOM,
MIEPBOMCTOYHUKOM (IPAaBUJILHO OPUEHTUPYETCS, HO paboTaeT MEICHHO).

Ouenka "3" cTaBuUTCS, €CIM YYECHUK:

1. VYcBauBaeT OCHOBHOE coJepXaHUE Y4eOHOro MaTepuanga, HO HMMeeT MpoOenbl, He
MPEMSTCTBYIOUINE ajbHEHIIeMy YCBOCHHUIO POTPAaMMHOTO MaTepHara.

2. Wznaraer matepuan HECHCTEMaTU3UPOBAHHO, (parMEeHTapHO, HE BCErja IOCJIEI0BaTENbHO;
MOKa3bIBa€T HEIOCTaTOYHYIOC(OPMUPOBAHHOCTh  OTAENBHBIX 3HAHUM U yMEHUH; ciabo
apryMEeHTHUPYET BBIBOJbI M 00001IeHNs, TOMYCKAeT OMIMOKH MpHU uX GOPMYIUPOBKE; HE UCTOJIb3YET
B KauecTBE JI0Ka3aTelIbCTBA BBIBOJIbI U 0000IIeHUs N3 HAOIIOCHH, ONIBITOB MK JOMYCKAeT OIIMOKH
P UX U3JI0KEHUH; TAET HEUETKUE ONpeAeTICHUS MTOHATUH.

3. UcnbIThIBaeT 3aTpyAHEHUS B IPUMEHEHUU 3HAHHUM, HEOOXOIMMBIX Ul PEeIIeHUs 3a/1a4 Pa3InYHbIX
TUIOB, TMPAKTUYECKUX 3aJaHU; MpPU OOBSICHEHHMHM KOHKPETHBIX SIBIICHMH Ha OCHOBE TEOpHil U
3aKOHOB; OTBEYAeT HEMOJHO Ha BOIMPOCHI YUMUTEIS WM BOCIPOM3BOAUT COJIEP>KaHUE TEKCTa
y4eOHHKa, HO HEJOCTATOYHO TOHUMAET OT/IENIbHbIE MOJO0KEHUS, UMEIOIINE Ba)KHOE 3HAUEHHE B 3TOM
TEKCTe, A0IMyCKas OJHY-ABE rpyOble OIHUOKH.

Ouenka "2" craBUTCS, €CJIM YUCHHK:

1. He ycBamBaeT u He pacKpbIBaeT OCHOBHOE COJEpXKaHHE MaTepuaia; He 3HAeT WM He MOHUMAeT
3HAYUTENIbHYIO YacTh MPOTPAMMHOTO MaTepuaia B MpezeniaX MOCTaBICHHBIX BOMPOCOB; HE JielaeT
BBIBOJIOB U 0000IIEHNIA.

2. Nmeer cnabo chopMuUpOBaHHBIE U HEMOJHbIE 3HAHUS, HE YMEET MPUMEHATh WX MPU PElIeHUU
KOHKPETHBIX BOIIPOCOB, 33/1a4, 3aJaHUi 10 00pasiy.

3. Ilpu oTBeTe Ha OJAMH BOIPOC JOMyCKaeT Oojee JBYX IpyObIX OIIMOOK, KOTOPbIE HE MOXKET
UCIPABUTH JIAXKe MPU TOMOIIU YUUTEIS.

Kpurepun oneHuBaHus NHCbMEHHBIX PadoT (KOHTPOJILHBIX, CAMOCTOATEIbHBIX)
Onenka "5" ctaBUTCS, €CIIN YUEHHUK:

1.Bomosaaun paboTy 0e3 omboK 1 He0YETOB;

2. lomyctun He 6osee OAHOTO HEJ0YeTa.



3.B paborax ¢ u30BITOYHON IJIOTHOCTHIO 3aJaHUN JIOIYCKAETCS BBICTABICHHE OTMETKH «5» B
COOTBETCTBUU C 3apaHEe OTOBOPEHHBIM HOPMATHUBOM.
Onenka "4" ctaBUTCS, €CIIM YUEHHUK:
1.Bemoaaun paboTy MOTHOCTBIO, HO JIOMYCTWII B HEel He OoJiee 0HOM HerpyOoil OmMOKH U OJTHOTO
He/o4eTa Wi He 6oJiee IByX HEeJI0OUETOB.
2.B pabotax ¢ W30BITOYHOW IUIOTHOCTHIO 3a/IaHHM JOIYCKAeTCsS BBICTABICHHE OTMETKH «4» B
COOTBETCTBUU C 3apaHee OrOBOPEHHBIM HOPMATHBOM.
Onenka "3" ctaBUTCS, €CJIN YUEHUK:
1.IIpaBunbsHO BBITIOJIHUII HE MeHee HOJIOBUHBI paboThI WIH JIOTTYCTHIL:
He 0oJjiee IBYX TpyOBIX OMMOOK; WK He 0oJiee OHOM IpyOOl U OJHOM HErpyOoil OIMMOKK U OJTHOTO
He/joveTa; MM He 0ojiee OBYX-TPEX HErpyObIX OImMHUOOK; (OpMYNbl MPU HATUYHAW TPABUIIBHOTO
OTBETAa WJM OJHOM HErpyOOl OIIMOKM M TpeX HEJ0YETOB; WM MPH OTCYTCTBUU OLIMOOK, HO IpU
HaJIMYUU YETBIPEX-TISITU HEA0UYETOB.
2.B paborax ¢ H30BITOYHOW IUIOTHOCTHIO 3aJaHUI JOIMYCKAaeTCsl BBICTABICHHE OTMETKU «3» B
COOTBETCTBUU C 3apaHee OrOBOPEHHBIM HOPMATHBOM.
Onenka "2" cTaBUTCS, €CIIN YUEHUK:
1.Jlomyctun uyncino omMOOK M HEAOYETOB MPEBOCXOSIIEEe HOPMY, NPU KOTOPOH MOXKET OBITh
BBICTaBJIEHA OTMETKA «3»;
2.1IpaBUIIBHO BBIOJHUII MEHEE YaCTH pabOThl, JOCTATOUHOM JIsl BHICTABICHUSI OTMETKH «3).
KpuTtepuu u HOpMBI OLIEHKH 32 J1a00paTOpPHbIe U NPaAKTHYecKHe PadoThl.
OneHka «5» CTaBUTCS B TOM Cllydae, €CiM yJaluiics:
a) BBINOJHUJI paboOTy B MOJHOM OOBEME C COOIOEHHEM HEOOXOJMMOW MOCINe0BATEIbHOCTH
MIPOBEJIEHUS OTIBITOB U U3MEPEHMUIA;
0) CcaMOCTOSITENIPHO ¥ PAllMOHAJIBLHO BHIOpPATT M TOJATOTOBWJ IS OIBITA BCE HEOOXOIMMOE
o0OpyZoBaHHE, BCE ONBITHI IMPOBEN B YCIOBHSAX M PEXHMax, 00ECHEYMBAIOUIMX IOJy4EeHUE
pe3yabTaTOB U BBIBOJOB ¢ HAMOOJIbIIEH TOUHOCTBIO;
B) B IIPEJCTABICHHOM OTYETE MPABWJIBHO M aKKYPAaTHO BBINOJHMII BCE 3alMCH, TAOIULbI, PUCYHKH,
4epTeKu, rpaduKy, BBIYMCICHNS U CIIENIAN BBIBOJIBI;
I') IPaBUJIBHO BBIIIOJHUII aHAJIHU3 NOTPELIHOCTEH;
Kputepun u HOpMbI OLIEHKH 32 TECTOBYIO padoTy
OrneHka «5» CTaBUTCA, €CIIM YYCHHK BBINOJHUI TMpaBUibHO OoT 85% mo 100% ot obmiero yucia
6amioB
OneHka «4» CTaBUTCA, €CJIM YYCHHK BBIMOJHWI MpaBUWIbHO OT 66 % mo 84% ot olmiero uucia
6amioB
Onenka «3» CTaBUTCA, €CJIM YYCHHK BBIMOJHWI TpaBuwibHO OT 50 % mo 65% ot olmiero yucia
6amioB
OneHka «2» CTaBUTCS, €CIM YYEHUK BBIIOJIHUI MpaBwibHO MeHee 50 % or olmero yucia 6ajioB
WIN He NMPUCTYNWI K paboTe, WK He IPEJCTaBUI Ha IIPOBEPKY.

Kputepnu u HOpMbI OLIEHKH 32 MIPOEKT

Ta6muma 1. KpurepraibHOE OIICHUBAHHE MTPOCKTA B 1IEJIOM.

bamnel | Kpurepuu u ypoBHH
Ilesienojiaranue ¥ NJIAaHKPOBAHHUE

0 Lenp HE chopmynrpoBaHa

5 OmnpezeneHa 11e71b, HO He 0003HaU€HbI MYTH €€ TOCTHKEHUs

10 OmnpeneneHa U sICHO OMNKCaHa 11eJIb, U IMPEACTaBICHO CBA3HOE OMMCaHue e
JOCTHO)KEHUS
CoOop nadopmannu, onpeaesieHue pecypcon

0 BOJIbIITMHCTBO HCTOYHUKOB HHPOPMALIUU HE OTHOCUTCS K CYTH PabOTHI

5 PaboTa coepKuT orpaHMueHHOE KOJIMYECTBO MH(OPMAIMK U3 OTPaHUYEHHOTO




KOJIMYCCTBA IMOAXO0AAITUX KCTOYHUKOB

10 Pabota comepKuUT OCTATOYHO MOJHYIO HHPOPMAIIIO, UCIIOIH30BaH MIUPOKHIA
CIIEKTP MOJIXOSIINX UCTOUHUKOB
O060cHOBaHNE AKTYAJIBLHOCTH BHIOOPA, AHAJIN3 HCIOJIb30BAHHBIX CPE/ICTB

0 Bonpmas yacte paboThl HE OTHOCUTCS K CYTH ITPOEKTA, HEAJAEKBATHO 1M0100paHEI
HCII0JIb3YEMbIE CPEJICTBA

5 B pabGoTe B OCHOBHOM JIOCTUTAIOTCS 3asIBJICHHBIC 1I€JH, BEIOPaHHBIE CPEICTBA
OTHOCHUTEIILHO ITOAXOISAIINE, HO HEIOCTATOYHBI

10 PaboTa nenocTHas Ha BCEM NPOTSHKEHHUHN, BBIOPAHHBIE CPENICTBA MCIIOIB30BAHBI
YMECTHO U 3()(HEeKTHBHO
AHAJIN3 U TBOPYECTBO

0 Pa3MpInuieHns onucaTeabHOTO XapakTepa, He NCTI0Ih30BaHbI BO3MOKHOCTH
TBOPYECKOTO TMOAX0]1a

5 EcTh MOTIBITKA K Pa3MBITIUICHUIO U JIMYHBIN B3TJIST HA TEMY, HO HET CEPhE3HOTO
aHaJIN3a, NCIOJIH30BAHbI 2JIEMEHTHI TBOPUYECTBA

10 JIudHBIE pa3MBIIIICHUS C AJIEMEHTaMU aHATUTHYECKOTO BBIBOJIA, HO aHAIH3
HEJIOCTATOYHO TITyOOKUA, NCIIOIH30BaH TBOPUYECKHUI TIOIXO0T

15 ['myGokue pa3MbIluieHns, COOCTBEHHOE BUACHHUE M aHAJIW3 HJICH, U OTHOIIIEHUE K
Hel
Opranu3anus NMCbMEHHOW YaCTH

0 [TuceMenHas paboTa MI0X0 OpraHU30BaHa, He CTPYKTYHPOBAHA, €CTh OIIMOKU B
ohopmIIeHHN

5 PaGota B 0CHOBHOM ynopsijoueHa, y/IeJeHO BHUMaHUE 0(OPMIICHHUIO

10 UéErkas cTpyKTypa Bceil paboThl, rpaMOTHOE O(hopMIIEHHE.

AHAaJIM3 npoliecca u HTOr0BOro pe3yJjbTara

0 O0630p npencTanisieT c000M MPOCTOH Mepeckas nopsaka padoTsl

5 [TocnenoBarenbHbI 0030p pabOTHI, aHATK3 1IeJIeH U pe3yabTaTa

10 NcuepnpiBatomiuii 0630p paboThl, aHaIU3 1IEJIM, Pe3y/IbTaTa U MPOoOIEMHBIX
CUTYalUi
JInyHasi BOBJIEYEHHOCTh M OTHOIIIEHHE K padore

0 PaGora mabnoHHas, MaJlo COOTBETCTBYIOIIAs TPEOOBAHUAM, IPEIBIBISIEMBIM K
MIPOEKTY

5 PaGota oTBeuaeT 60IBIIMHCTBY TPEOOBAaHUI, B OCHOBHOM CaMOCTOSITEJIbHAS

10 [TonHOCTBIO cCamMocTOsITENbHASL PadOTa, OTBEUaroIasi BCeM TPEOOBAHHUSM.

Tabnuia 2. KpurepuasibHoe olleHUBaHUE JI0KJIa/la TPOeKTa

bannet | Kputepuu u ypoBHU
KauecTBO 10KIa12

0 Kommno3uius goknaaa He BEICTPOEHA, padoTa U pe3yNbTaThl, HE MPEJICTABICHbI B
MIOJIHOM 00BEME.

1 Kommno3uius goknaaa BEICTpoeHa; paboTa U €€ pe3yabTaThl MPECTaBICHbI, HO HE
B IIOJIHOM 00BEME.

2 Kommo3uius goknaaa BEICTpoeHa; paboTa 1 €€ pe3yinbTaThl MPeCTaBICHbI
JIOCTATOYHO MOJIHO, HO PeYb HEeYOeIUTENbHA.

3 BricTpoena kommo3unus J0kiaaa, B HEM B IOJTHOM 00bEMeE IpeicTaBieHa paboTa
U e€ pe3yNbTaThl; OCHOBHBIC TIO3UIIMH MTPOEKTA apTyMEHTUPOBAHBI;
yOeUTEeNbHOCTh peul U YOXKIEHHOCTH OpaTopa.

O0bEM u riyONHA 3HAHMI 110 TeMe
0 Jloxnmamuuk He 061aaaeT OOIBIIUMHE U TTyOOKUMU 3HAHUSMU TI0 TEME;




MCKIIPCIMCTHBIC CBA3HW HC OTPAKCHBI

1 JlokJTaquuK mokasan 0oJbIIoi 00bEM 3HAHMIA IO TeMe, HO 3HAHUSI HETTTyOOKHE;
MEXIPEIMETHBIC CBSI3H HE OTPAKCHBI.

2 JlokJtaquuK mokaszas 0oJbIIoi 00bEM 3HAHMIA IO TeMe. 3HaHUS TTTyOOKueE;
MEXIPEIMETHBIC CBS3H HE OTPAKECHEI.

3 JlokiTaquuK mokaszayr 00JbIIoNH 00hEM 3HAHMM 110 TeMe, 3HAHUS TITyOOKHE;
OTPaXCHBI MEKIIPEIMETHBIC CBSI3H.

Ilenarornyeckasi opueHTAIUSI

0 JIoKJTaquuK mepes ayIuToOpuel JepKUTCS HEYBEPEHHO; PETJIAMEHT HE BBIJICpXKaH,
HE CMOT yJepaTh BHUMAaHHUE ayIUTOPUH B TEUCHUE BCETO BHICTYILICHUS;
WCITI0JIb30BAHHBIC HATJISTHBIC CPEJICTBA HE PACKPBIBAIOT TEMBI pa0OTHI.

1 JIOKJTaTIuK IEPKUTCS TIEpe]T ayJUTOPUCH YBEPEHHO, BBIJIEPIKAH PETIIAMEHT
BBICTYIUICHHS; HO OTCYTCTBYET KYJbTypa pedH, He UCTIOJIb30BAHbI HATJISTHBIC
CpeJcTBa.

2 JIOKJTaTuuK IEPKUTCS TIepe]T ayJUTOPUEH YBEPEHHO, 00JIaaeT KyIbTYpOl peuH,
WCI0JIb30BAITUCH HATJISTHBIC CPEJICTBA, HO HE BBIJIEP)KAH PETIAMEHT
BBICTYIUICHHUS, HE YIAJIOCh yJep)KaTh BHUMaHUE ayJUTOPHHU B TCUCHUE BCETO
BBICTYIUICHHUSI.

3 Jloxkiraquuk o0amaeT KylabTypOl peduu, YBEPEHHO JACPKHUTCS IepeT ayIuTOpUEH;
WCITIOJTb30BAJTUCH HATJISTHBIC CPEJICTBA; PETJIAMEHT BBICTYIUICHHUS BBIJICpXKaH, B
TEYCHHUE BCETO BBICTYIUICHUS YICP)KUBAIOCH BHUMAHKE aYJIUTOPHH
OTBeThI HA BONIPOCHI

0 He maér otBeTa Ha 3aaHHbBIEC BONPOCHI.

1 OTBeTHI HAa BONPOCHI HE MOJHBIC, HET YOS TUTETLHOCTH, OTCYTCTBYIOT apT'yMEHTHI.

2 Jloknaguuk yoeauTeneH, 1aéT MOoJHbIE, apryMEHTHPOBAHHBIC OTBETHI, HO HE
CTPEMUTBCS PACKPBITh Y€PE3 OTBETHI CHIIbHBIE CTOPOHBI PaOOTHI, MOKa3aTh €&
3HAYMMOCTb.

3 Jloxnaguuk yoeauTesieH, 1aéT MOoJIHbIE, apTyMEHTUPOBAHHBIC OTBETHI Ha BOMIPOCHI,
CTPEMUTCS UCIIOJIB30BATh OTBETHI JIISI PACKPBITHS TEMbI M CHIIBHBIX CTOPOH
paboTHI.

JlenoBbIe H BoJIeBbI€ KAaUeCTBA JOKJIATIHKA

0 JIoKIaAunK HE CTPEMHUTCS IOOMTHCS BHICOKUX PE3y/IbTaTOB, HE UAET HA KOHTAKT,
HE TOTOB K JIUCKYCCHH.

1 JIoKIaIuuK jKelaeT JOCTUYb BRICOKUX PE3yIbTAaTOB, TOTOB K TUCKYCCHUH, HO BEAET
e€ C ONMOHEHTaMH B HEKOPPEKTHOU hopme

2 JIoKJTaquuK HE CTPEMUTBHCA K IOCTHXKEHUIO BRICOKUX PE3YJIbTaTOB, HO
N0OpOXKeNIaTeseH, Jerko BCTYMAEeT C ONMOHEHTaMHU B AUAJIOT.

3 JlokJTaquuK MposIBISIET CTPEMIICHUE K IOCTHIKEHUIO BHICOKUX PE3yIbTaTOB, TOTOB
K TUCKYCCHH, TOOPOXKEIaTeNeH, JerKo HIET Ha KOHTAKT.

Tabnuia 3. KpurepuaibHoe OlieHUBaHUE KOMIBIOTEPHOI MPE3eHTaIIH.

banner | Kputepuu u ypoBHU
NudopmannonHas Harpy3Kka cJauioB

0 He Bce cnaiinpl nmeroT nHGOPMAIMOHHYIO HArpy3Ky

1 Kaxxnpiii cnaiin umeeT HHPOPMAIIMOHHYIO HATPY3KY
Co0urr01eHre MOCJAe0BATETbHOCTH B H3J10KEHHH

0 He cobmnrogaercst mociie[oBaTeIbHOCTh B M3JIOKEHUH MaTepuaia

1 Cobmo1aeTcst mocie10BaTeNbHOCTh M3JI0KEHHS MaTepuana

I{BeToBOEC O(hopMJIeHHE CIIAHIOB




0 B odopmiiennn cnaiiioB UCHOIB3yeTCst OOJBIIOE KOJIHMYECTBO [IBETOB

1 KonnyecTBo 11BETOB, MCTIOIB30BAHHBIX I OPOPMIICHHUS ClIaiiia, COOTBETCTBYET
HOopMe (He OoJiee TPEX)
Ilon6op mpudra

0 Bennuuna mpudra, coueranue mpudra He COOTBETCTBYET HOPME

1 Bennunna mpudra, coueranue mpudra COOTBETCTBYET HOpME
Tabanusbl u rpadgukn

0 Tabmuie! 1 rpaduku copepkar n30sIToK HHGopMmarmu. [110X0 ynTaemel

1 Tabmuue! u rpadukn copepkaT HE0OX0AUMYI0 HH(POPMAIIHIO, XOPOIIIO YUTAEMBI
Kaprsl

0 OTCcyTCTBYET Ha3BaHME KapThl, HE YKa3aH MacliTad, yCIOBHbIE 0003HAUYCHUS

1 Kapra nmeer Ha3BaHue, ykazaH MaciiTad, yCIOBHBIE 0003HAYCHUS
NiumiocTpanun

0 Unnroctpamuu, hotorpaduun He copepkaT HHGOPMAIIUIO TI0 TEME

1 Wnnroctpanyuu, dotorpaduu conepxar HHGOPMAIIUIO IO TEME
AHuManus

0 Meiaet BocnpuaTHIO HHOOPMAIIMOHHON HArpy3KH CIIaiiJI0B

1 Ycunupaer BocpusiTie HHGOPMAIIMOHHON Harpy3ku claifioB
My3bIKaJIbHOE CONIPOBOKICHUE

0 Meiaer BocnpusaTHio nHGopMauu

1 YcunuBaer Bocnpusitie nHGopMauu
O0BbEM 2J1EKTPOHHOM NPe3eHTALNH

0 O06bEM Ipe3eHTaIlH NpeBbIaeT Hopmy — 7MO

1 O6bEM Ipe3eHTaIH COOTBETCTBYET HOPME

KonnuecTBo HaOpaHHBIX yJalIUMHKCS 0AJITIOB COOTHOCHM C «5» OaJIbHOM MIKAJION OIICHOK:
- 86 - 100 6amnoB — «5»

- 70 - 85 0amnoB — «4»

- 50 - 69 6amoB — «3»

KpuTtepuu 1 HOpMBbI OLIEHKH 32 CAMOCTOSITEJILHYIO Pa00T B TETPAIM € HCIO0JIb30BaAHHEM
yuyeOHUKa

[Ipemmaraercs 3 3amanus. 2 3agaHus 00s3aTEILHON YacTH, | MOBBIIIICHHOM

CJI0’KHOCTH

«5»: BBINOJIHUI BCE 3aIaHUs

«4»: BBITIOJIHUJ 00SI3aTENIbHYIO YaCTh 3aJJaHHi

«3»: MpaBUJIBHO BBITIOJIHIII TOJIBKO MOJOBUHY 0053aTENbHON YacTH 3aJaHH

«2»: B KOKJIOM 33JIaHUA MHOTO OIIHOOK (0OJIbIIIe, YeM MPaBHIIBHBIX OTBETOB)

«1»: HeT oTBeTa

KpuTtepun u HOpMbI OLIEHKH 32 OMOJIOTHYECKUA TUKTAHT
«5»: BemosiHua 80 — 100 % 3aganuii npaBUIBLHO

«4»: Beimonuua 60 - 80 % 3amanui

«3»: Bermonuua 30 - 50 % 3amanui

«2»: BeImIoNHUI MeHee 30% 3agaHuii

«1»: HEeT oTBeTa




Kputepuu u HOpMBI OLleHKH 3apedepar

W3noxeHHoe MOHMMaHue pedepaTa KaK EeJOCTHOIO aBTOPCKOTO TEKCTa ONpeNeNsieT KPUTEpHU
€ro OICHKH:

- HOBH3HA TEKCTa;

- 000CHOBaHHOCTH BEIOOPA MCTOUHUKA,;

- CTENIeHb PACKPBITHUS CYITHOCTH BOIIPOCA;

- coOnroieHus TpeboBaHUi K 0(hOPMIICHHIO.

HosusHa Tekcra:

a) aKTyaJIbHOCTh TEMBI UCCIICIOBAHHUS;

0) HOBHM3HA U CAaMOCTOSITEIILHOCTh B TOCTAaHOBKE MPO0JIeMbl, (popMyIrpoBaHHE HOBOTO aCIeKTa
W3BECTHOMU IPOOJIEMBI;

B) YMEHHE pabOTaTh C JIUTEPATYPOH, CHCTEMATU3UPOBAThH M CTPYKTYPUPOBATh MaTepHaIL;

T') CAMOCTOSTEILHOCTD OIEHOK U CYXKICHHIA;

1) CTHJIEBOE €MHCTBO TEKCTA, €IMHCTBO JKaHPOBBIX YEPT.

CreneHb pacKpbITHSI CYLLIHOCTH BOIIpOCa:

a) COOTBETCTBHE IJIaHA TeMe pedepara;

0) COOTBETCTBUE COJIEPKaHUS TEME U TIIaHy pedepara;

B) MIOJTHOTA U TIIyOMHA 3HAHUM 10 TeMe;

T') yMeHHEe 0000111aTh, IeTaTh BEIBOBI, COTIOCTABIISATh PA3IMYHBIC TOYKH 3PEHUS TT0 OTHOMY
BOIpoCy/

O60cHOBaHHOCTH BHIOOPA HCTOYHUKOB:

a) OIICHKA MCIOJIh30BAHHOM JIMTEPATyphl: IPUBIICYCHBI JIH HanOOJIee N3BECTHBIE pabOTHI IO TEME
UcClieIoBaHus (B T.4. )KypHAJIbHBIC MyOJMKAIMU TIOCIEAHUX JIET, TIOCIEIHUE CTaTUCTHYECKHE
JAHHbIE, CBOJIKU, CIIPABKH U T.1.).

Cobmronenue TpeboBaHU K 0(hOPMIICHHIO:

a) HaCKOJIbKO BEpHO 0(hOPMIICHBI CCHIIIKM Ha MCIIOJIb3YEMYIO JINTEPATYPY, CIIUCOK JTUTEPATYpHI;
0) oleHKa rPaMOTHOCTH Y KYJIbTYPBI H3JI0KEeHUS (B T.4. oporpaduaeckoil, myHKTyaIlmOHHOM,
CTHJINCTUYECKON KYJIBTYpHbI), BIaJICHHE TEPMUHOJIOTHEH;

B) coOoieHne TpeboBaHuil k 00bEMY pedepara.

VYyamuiics mpeacTaBiseT pedepaT Ha peleH3nIo He TI03/1Hee yKa3aHHOro cpoka. [[is ycTtHoro
BBICTYIUJICHUSI y4alleMycsl 10CTaTOYHO 7-10 MUHYT.

«5» 0a/IoB CTAaBUTCA, B CIy4yae €CIIM BBIIIOJIHEHBI BCE TpeOOBaHMS K HAMUCAHHUIO U 3alUTe
pedepara:

o0o3HavyeHa npoOiemMa U 00OCHOBaHA €€ aKTyallbHOCTb, CHENaH KPAaTKUIl aHallU3 pa3InYHbIX
TOYEK 3pEHMs] Ha pacCMaTpUBAEMyIO0 MPOOJIEMYy U JIOTUYHO H3JI0KEHA COOCTBEHHAs! MO3MIIMS,
chopMynupOBaHbl BBIBOJABI, TE€Ma pPACKpPhITA IMOJHOCTHIO, BBIIEPKAH OO0BEM, COONIOICHBI
TpeOoBaHUsA K BHeEUIHEMY O(GOPMIICHUIO, IaHbl MPaBUJIbHBIE OTBETHl Ha JIOTIOJHHUTEIbHBIC
BOIPOCHI.

«4» Oamna — ocHOBHBIE TpeOoBaHMs K pedepaTy U ero 3alluTe BBINOIHEHbI, HO MPH 3TOM
JOMyIIEeHbl HeA04YEThl. B uyacTHOCTH, MMEIOTCS HETOYHOCTH B M3JIOKEHHHM MaTepuala;
OTCYTCTBYET JIOTUYECKasi MOCIEI0BATEIBHOCTh B CYXKACHUAX; HE BblAepkaH 00bEM pedepara;
UMEIOTCS YIyIeHus: 0(popMIIEHUH; Ha JOTIOTHUTEIbHBIE BOMPOCHI MPU 3aIIUTE JaHbl HETIOTHbBIE
OTBETHI.

«3» Oamna — WMEIOTCS CYIIECTBEHHBIE OTCTYIUIEHUS OT TpeboBaHUM K pedepupoBanuio. B
YaCTHOCTH:

TeMa OCBEIlleHa JIUIIb YaCTUYHO; JOMYIIeHb! (haKTUYeCKUEe OIIMOKH B coAepkaHuu pedepara
WJIM TIPU OTBETE Ha JIOTIOJHUTEIbHBIE BOMPOCHI; BO BPEMSI 3allIUThI OTCYTCTBYET BBIBO/I.

«2» Oamma — Tema pedepata HE pacKpbITa, OOHAPYKHUBAETCS CYIIECTBEHHOE HEMOHMMAaHHE
MPOOIEeMBI.OTCYTCTBHUE BBIMOJIHEHHOTO (B TOM 4YHCJE, JOMAITHEero) 3ajaHus, paboTa He
BBHITIOJTHEHA WJIK HE ClIaHa.



Kputepuu omneHUBaHHS ONOPHO-CXEMATHYECKOI0 KOHCIMEKTAa (OTCYTCTBHE CBSI3aHHBIX
MPEAJIOAKEHUHN, TOJIBKO OMIOPHBIE CUTHAJIBI — CJIOBA, CJIOBOCOUETAHUSI, CHMBOJIBI):

1. [lomHOTA MCNONB30BaHUS YI€OHOTO MaTepHaa.
2. O6bém OCK (mns 8-9 xmaccoB — 1 Terpaanas crpanuna Ha oquH pasaen: st 10-11 kmaccos

onuH ymcT popmara A 4).

3. Jloruka u3noxeHus (HaJu4ue cXeM, KOJIMYECTBO CMBICJIOBBIX CBSI3€H MEXy TOHATUIMH).
4. HarnsaHOCTh (HamM4re pUCYHKOB, CUMBOJIOB, U MIP.; aKKYPATHOCTh BBIMOJIHEHUSI, YUTAEMOCTh

OCK).

5. 'paMOTHOCTB (TEepMHUHOJIIOTHYECKAS U Opdorpadrueckast).

3. I'pagpux koHmpovhbix Meponpusmuii

KoHnTtpoubHoe Tun koHTpoOIs Cpok nposeneHust Kuacest
MeponpusiTue
[TpoBepka nomaraero | Texyrwid Ha xaxxmom 3aHsaTHH 8-e-9-e
3aJaHAS
TecT no npoiineHHon Tematnuecknii [To nToram ocoeHus 8-e-9-e
Teme TEMBI
KonTtponbHas padoTa [TpomexxyTOUHBIH ITo mtoram Tpumectpa | 8-e - 9-e
Hrorossiii TecT HroroBsrii Amnpensb - Mait 8-¢ - 9-¢




TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1.IlepBoHayajibHble XUMHYECKHE TOHSITHUS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiilime npeacTaBuTe I HEOPraHN4eCcKNX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnen 3.1lepuoanyeckuii 3akon u [lepuoanyeckasi cucreMa xumudeckux 3j1eMmeHToB /I. U. MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 Obuue CBOHCTBA MTAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiimre MeTamuibl U X COSTUHCHUS 16 https://m.edso0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4.Xumus n okpyxxamomas cpeaa
4.1 BerecTBa n MaTepualibl B )KU3HU YeJIOBEKa 3 bubnrotexa LIOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
b K
PesepBHOE Bpems 3 uommoreka [1O

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoabusie | Hpaxrireckie u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorera [JOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuoteka [OK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubnuoreka [JOK
0 ATOMEL H MOIICKYJIb 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIoKHBIE BELIECTBA 1 bubmnorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Mounspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BCIIICCTBA 110 YPABHCHUSAM XUMHYCCKHUX bubmorexa IOK
B . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
8 > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch?2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubmnorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3oTonel https://m.edsoo.ru/00ada342
CTpoeHHe AIEKTPOHHBIX 000JI0YCK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa HOK
https://m.edsoo.ru/00ada6hbc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo0.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoasspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 CTeIIeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUYECKasi CBA3b

https://m.edsoo.ru/00adb486

bubmuoreka [JOK
5 1
66 O0001IeHUE U CUCTEMATU3ALIMS 3HAHUN https://m.edsoo.ru/00adb33c
. bubnuorexa [JOK
67 O0001IeHME U CUCTEMATU3ALUS 3HAHUN 1 https://m.eds00.ru/00ad9ch?
bubmmoreka [{OK
" 7 . 1
68 TOTOBBIM YPOK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
) https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorera [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa T[OK
bedl . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edsoo.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmrorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KonTtponsHas padora Ne2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAXY
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne conTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKIUi, €M OJUH U3 brbmmorexa [OK
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B NpHpoie. XNMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHE CBOMCTBA, MOJTyYEHUE U brbmmorexa [OK
’ i https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[lonyueHne aMMHuaKka, U3y4eHHUE €ro bubmmorera [JOK
T ek https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosb30BaHre HUTPATOB U COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubamorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolIel cpebl
COEIMHEHUSIMU a30Ta
®docdop. Oxeua pochopa (V) u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(l)I/II)SI/I(qe)CKI/Ie u bubmmorexa [TOK

P o https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu z e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [IOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHbIE C OKcUJoM yriepoaa (IV)

37 VYroJibHAsI KUCOTA U €€ COJIn brbmmorexa [OK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso0.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTUKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ael103e
pemérka. Gu3nyeckue CBOMCTBa
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edso0.ru/00ael1156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa [OK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
bubmmoreka [{OK
46 Hontsrite 0 Koppositit MeTanon https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edso0.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
Kajus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ae15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edso0.ru/00ael1d86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (IT) u xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CHCTeMAaTHU3 AN
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«Baxnenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O00011eHNE U CUCTEMATH3ALMS
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxuenme MeTamIbl ¥ UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 OO6o01IeHre 1 cucTeMaTHU3aIus bubnmuoreka [JOK
3HAHUU https://m.edsoo.ru/00ae0d0a
67 O06o01eHre U cucTeMaTU3aIus bubnmuoreka [JOK
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3HAHUI https://m.edsoo.ru/00adb33c
N bubnmoreka [JOK
68 HroroBpii ypox. 1 https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68
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®opmbl yuyéTa padoueil mporpaMMbl BOCIHMTaHHMSA B padodyeil mporpamme mo xumuu8-9
KJIaCcChI

PaGouas nmporpamma Bocriuranuss MAOY HBotckoit COILl peanu3yercss B TOM 4MCIIe U 4epe3
MCTIOJIb30BAHNE BOCIUTATEIBHOTO MOTEHIMAIA YPOKOB OHMOJIOTHH.
Ora paboTa OCYIIECTBIISETCS B CIEIYIOMUX (opmax:

[ToOyxnenne oOydarommxcsi coONM0NaTh HA YPOKE OOMIEHPUHATHIE HOPMBI TTOBEACHUS,
npaBuia OOLICHHS CO CTapUIMMH (TIEJarorHYeCKUMU pabOTHHKAMH) U CBEPCTHUKAMU
(oOyJarormuMucCs ), TPUHIIAIBI Y9eOHOUW TUCIUTUIMHBI H CAMOOPTaHU3AIIHH.
[IpuBnedyenue BHUMaHUS 00YYAIOMIMXCS K IICHHOCTHOMY aCIeKTy U3y4aeMbIX Ha ypOKax
MIPEIMETOB, SIBJICHUH, COOBITUH depe3: JEMOHCTpAlUI0 OO0ydalolUMCsi MPUMEPOB
OTBETCTBEHHOT0, TPAXXJAHCKOTO  IOBEAEHHUSA, MPOSBICHUS  YEIOBEKOIIOOUS U
T0OPOCEPIEIHOCTH.

OOpamieHre BHHMAaHMS Ha HPaBCTBEHHbIE AaCMEKThl HAYUHBIX OTKpPBITHI, KOTOpPbIE
M3Y4aloTCs B JIaHHBI MOMEHT Ha YpPOKE; Ha SPKHUX JAedTeleill KyabTyphl, YYEHBIX,
MOJIUTUKOB, CBSI3aHHBIX C M3y4aeMbIMU B JIaHHBIK MOMEHT TE€MaMH, Ha TOT BKJIaJ,
KOTOPBI OHM BHECIW B Pa3BUTHE HAlIEHl CTpaHbl U MHUPA, HA JOCTOMHBIE NOJApaKaHUs
MIPUMEPHI X KM3HHU, Ha MOTHUBBI UX IIOCTYIIKOB.

Hcnonb3oBanne Ha ypokax HHGOpMalWK, 3aTpardBarollell Ba)KHbIE COIUANbHBIE,
HpaBCTBEHHbIE, ’TUUECKUE BOMPOCHI.

Hcnonb3oBaHne BOCIUTATENBHBIX BO3MOKHOCTEH coAepKaHMs yueOHOTo MpeameTa JUlst
(dhopMupoBaHUs y 00YJaIOMIMXCS POCCUMCKUX TPaJAULIMOHHBIX TyXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIbTYPHBIX LIEHHOCTEH uepe3 MOoA00p COOTBETCTBYIOIIMX TEKCTOB Ui YTCHMS,
MPOOJIEMHBIX CUTYaITUH TSI OOCY)KIEHUS B Ki1acce.

NuannmupoBanne 0OCYXICHHWH, BBICKa3bIBAHHUN CBOETO MHEHUS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHUSI K U3y4aeMbIM COOBITUSIM, SIBJICHUSM, JIULIAM.

Bxurouenue B ypoK MTpOBBIX IPOLEAYpP, KOTOPbIE MOMOTAIOT MOJIEPKATh MOTHUBALIUIO
oOyyaronuxcs K IMOJIYYECHUIO 3HAHWM, HalaKMBAaHUIO MO3UTHUBHBIX MEKIMYHOCTHBIX
OTHOIICHMWI B KJIAcCe, MOMOTAIOT YCTAaHOBJICHMIO T0OpOKenIaTeIbHOM aTMocdepbl BO
BpeMs ypoKa.

[Ipumenenrie Ha  ypoKe MHTEPAKTUBHBIX (opM  pabOThl, CTUMYIHUPYIOIIUX
M03HABATEIbHYI0 MOTHBAILIMIO O0YYarOIIUXCSI.

[Ipumenenne rpynmnoBoii paboTel WiIM pabOTHl B MapaX, KOTOPBIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAaHIHOM pabOThI U B3aUMOACHCTBHIO C IPYTUMH 00Y4arOIIMMHUCH.
Bri6op u ucrmosib30BaHHE HA ypOKax METOJIOB, METOJUK, TEXHOJOTHH, OKa3bIBAIOIIUX
BOCITUTATENILHOE BO3JICHCTBME HAa JMYHOCTH B COOTBETCTBUM C BOCIHUTATEIbHBIM
UJeanom, ebio U 337ja4aMu BOCIIUTAHUSI.

NuunmupoBanue u noiepikka UCcCae0BaTeIbCKOM NESATEIbHOCTH IKOJIBHUKOB B hopMe
BKJIIOUEHUS B YPOK DPA3IMUHBIX MCCIIEJOBATEIbCKUX 3aJaHMM, YTO JAaeT BO3MOXHOCTHb
oOyyaromumMmcsi TMPHOOPECTH HABBIKM CaMOCTOATENBHOTO PELICHUS TEOPETHUECKOM
npoOsemMbl, TeHepUpoBaHUs U O(OPMIIEHUS COOCTBEHHBIX TMIIOTE3, YBaKUTEIBHOTO
OTHOWIEHHUS] K YYKUM UJAEAIM, IyOJUYHOTO BBICTYIUIEHHUS, apryMEHTHUPOBAHHUS MU
OTCTauBaHUs CBOEH TOUKH 3pEHHUSL.

YcraHOBIEHHE YBA)XKUTENbHBIX, JOBEPUTEIbHBIX, HE(POPMATIBbHBIX OTHOIICHUN MEXIY
yUUTEJIeM U YYeHUKAaMH, CO3JIJaHHE Ha YPOKaX 3MOIIMOHAIbHO-KOM(OPTHOM Cpeibl.



YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» Xumus, 8 kimacc/ ['abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKnoHepHOe
obmectBo «M3marensctBo «IIpocBernieHne»
» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEPHOE
obmectBo «M3marensctBo «IIpocBereHne»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Xumus (6a30Bb1i ypoBeHb). Peanuzanus tpedoBanuiit ®I'OC ocHoBHOTO 00111€T0
oOpazoBaHus. Meronuyeckoe nocoOue ajasi yauTess.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

http://www.chemnet.ru ['azeta «Xumus» u cailt 1uig yunrens «5 uay Ha ypoK XUMHUN
http://him.1september.ru Eaunas xomnekmus L{IOP: [IpeaqmeTrnas komnekius « XuMus»
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-Hay4YHBIE 3KCIIEPUMEHTHI:
xumust. Komnekius Poccuiickoro o6mieo0pa3oBaTesHOTO opTaia
http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. Anmux6epoBoii

http://www alhimik.ru Bcepoccuiickasi onmuMnuana mkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranndeckast XuMusi: JICKTPOHHBIN Y4COHUK IS CpeaHEi
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XHMHH: JJICKTPOHHBIN YICOHHUK

http://www hemi.nsu.ru OTKpBITBIA KOJUTEIK: XUMUS

http://www.chemistry.ru JluctaHiimoHHast OJIMMITHA/IA TI0 XUMHH: TEJICKOMMYHHUKAITHOHHBIN
00pa3oBaTeIbHBIN TPOCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucranunoHnHbie
IBPUCTHYCCKUE OJTHMITUAJIBI IO XUMHUHU

http://www eidos.ru/olymp/chemistry 3aHumarenbHas XUMHUs



