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HOSACHUTEJ/IBHAS 3AITNCKA

[Iporpamma 1Mo XMMUM Ha YpOBHE OCHOBHOTO 00mLIero 00pa3oBaHMs COCTAaBJIEHA Ha OCHOBE TPEOOBAaHUH K
pe3ysibTaTaM OCBOCHHS OCHOBHOH  00pa3oBaTelbHOW MpOrpaMMBl  OCHOBHOrO  oOmero oOpas3oBaHus,
npezncraBieHHBX B @T'OC OO0, a Taxke Ha OcHOBE (heaepaisHON pabodeil mporpaMMBbl BOCHHTAHUS U C YIETOM
KOHIICTIIINH TIPETIoaBaHusl y4deOHOro mpeaMmera «XWMHUS» B 00pa30BATENBHBIX OpTaHM3alMAx Poccuiickoit
®denepanuu.

IIporpamma o XuMuM Ha&T MpeCTaBICHUE O IEeTIX, 00Mmel cTpaTerni 00y4YeH s, BOCIIUTAHUS W Pa3BUTH
o0OyJaromuxcs CpencTBaMH YYeOHOTO TIpeAMeTa, YCTaHaBIHBAaeT 0O0s3aTeNbHOE TIPEIMETHOE COAEp KaHHe,
ImpeaycMaTpUBaeT paclpefesieHue ero Mo KjaccaM M CTPyKTypUpOBaHME IO pasfelaM M TeMaM IpOrpaMMBbl MO
XUMMH, OINpenAenseT KOJIMYECTBEHHBIE M KAuyeCTBCHHbBIE XapaKTEPHCTUKU COAEPKaHMSA, PEKOMEHIYEMYIO
MOCJIEIOBATEIEHOCTD U3YUCHUS XUMUH C YIETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTO
npolecca, BO3PAaCTHBIX OCOOEHHOCTEH O0O0YYaloImMXCs, ONpeneseT BO3MOXKHOCTH IpeaMeTa Uil peai3aluu
TpeOOBaHUil K pe3yabTaTaM OCBOCHHUS OCHOBHOI 0Opa3oBaTelbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs, a Takke TpeOOBaHMU K pe3yibTaraM OOydYeHHS XHMHUH Ha YpOBHE IIeJied M3YYeHHUS MpenMeTa |
OCHOBHBIX BUIOB Y4€OHO-TIO3HABATEIIFHON IEATEIFHOCTH 00YUAIOMIET0Cs 10 OCBOCHHUIO YIeOHOTO COIep KaHuUsl.

3HaHME XUMHUU CIY)KUT OCHOBOI1 [1s1 pOPMHUPOBaHHSI MUPOBO33PEHHsI 00Y4aIOIIErocs, €ro MpeICTaBICHHH O
MaTepHaJbHOM EAMHCTBE MHpA, BAXHYI pOJNb HWIrpaloT (opMHUpYyEeMble XHMHEH TPENCTaBICHUS O
B3aMMOTIPEBPAIICHUSIX YHEPTUH M 00 SBOINIOIUH BEIIECTB B MPHPOJIL, O MYTSIX PEUICHHS TIIOOAIBHBIX IPOOIEM
YCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPhEBOM, SHEPreTUYECKOU, MUIEBOM M HKOJOTMYECKOil 0e30macHoCTH,
mpo6ieM 3paBOOXpaHEHHSI.

N3yuyenune xumuu:

CIOCOOCTBYET peasiu3alii BO3MOXKHOCTEU Ui caMopa3BHTHs U (OPMHUPOBAHMS KYJIbTYPbl JMYHOCTH, €&
o0r1elt 1 QyHKIIMOHAIBHON TPAMOTHOCTH;

BHOCHT BKJaJ B ()OPMHUPOBAHWE MBIIIICHAS M TBOPYECKUX CIOCOOHOCTEH OOydYaIOMIHMXCs, HABBIKOB WX
CaMOCTOSITENTFHON y4eOHOW NEesATeIhbHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIIEIOBATEIECKUX YMEHUH, HEOOXOIMMBIX KaK
B IIOBCEHEBHOM KM3HH, TaK U B MPO(HeCCHOHATIBHOMN 1A TeTbHOCTH;

3HAKOMMUT CO CHCHPI(I)I/IKOI?I Hay4YHOI'0 MBINIJICHUSA, 3aKJIaAbIBA€T OCHOBBI ILICJIOCTHOI'O B3IrJidga Ha €AUHCTBO
MPUPOABI U YEJIOBEKA, SBISCTCS OTBETCTBEHHBIM 3TaloM B (DOPMHUPOBAHHH €CTECTBCHHO--HAYYHOH T'PaMOTHOCTH
oby4aromuxcs;

croco0cTByeT (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAYUHBIM 3HAHUSIM, K IPUPOJIE, K
YEIIOBEKY, BHOCUT CBOW BKJIAJl B 9KOJOTHIECKOE 00pa3oBaHUE O0YJIArONTIXCS.

JlaHHBIC HaTPaBJICHUS B O0YYCHUH XUMHUU 00eCTIeUUBAIOTCS CIIe(HUKOI comep kaHusl ya4eOHOTO IpeaMeTa,
KOTOpLIﬁ SABJIACTCA NEAArorudyeCK aJaliTUpOBaAHHBIM OTPAXKECHUEM 6330B01>i HayK1 XUMHH Ha OHpeI[eHéHHOM 9TaIre
€€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETr0 OOpa30OBaHHsS OPHEHTHPOBAH Ha OCBOCHHE OOYJAIOLTHMMHUCS
CHUCTEMBI TIEPBOHAYAIIBHBIX MHOHATHI XHUMHH, OCHOB HeOpFaHquCKOﬁ XUMHUHU U HECKOTOPBIX OTIACIIBHBIX 3HAYHUMBIX
MOHSTHA OpPraHUYECKON XUMUHU.

CrpyKTypa cOJepkaHHsl NPOrpaMMBbl 110 XMMHH C(QOPMHpPOBAaHa Ha OCHOBE CHCTEMHOTO MOJXO0Ha K eé
N3Yy4YCHUIO. COJlep)KaHI/Ie CKJIaABIBACTCA H3 CUCTCMBI MHOHATHH O XMMHUYECKOM DJIEMEHTE U BCIICCTBE U CUCTEMBbI
MOHATHH 0 XUMUYECKOH peakimn. O6e 3TH CHCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 MPHUHITUITY TOCIEA0BAaTEIFHOTO
pa3BUTHA 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEACTaBIECHUI PA3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

— Ilepuoanueckoro 3axona J{. . MeHnzeneeBa kak OCHOBHOT'O 3aKOHa XUMUU;

— Y4EHUs O CTPOCHUH aTOMa U XUMHYECKOH CBSI3Y;

— NIPEJCTaBICHUH 00 3JIEKTPOIIMTHYECKOH ANCCOIMAIIN BELIECTB B PACTBOPAX.

TeOpeTI/I‘IeCKI/Ie 3HaHUA pacCMaTPUBAKOTCA Ha OCHOBE OMITUPHUYCCKHU TMOJTYUYCHHBIX U OCMBICICHHBIX Q)aKTOB,
pa3BUBAIOTCS IOCIEJOBATENIFHO OT OJHOTO YPOBHA K JAPYrOMY, BBINONHAA (QYHKOIHH OOBACHEHHS W
MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOMKHOCTEH MPAKTHUECKOrO NMPUMEHEHHs] M MOIY4EHUS H3ydaeMbIX
BEIIIECTB.

OcBoeHHEe MPOTPAMMBI [0 XHMHH CHOCOOCTBYeT (OPMUPOBAHHIO TIPEACTABICHUS O XHUMHUYECKOH
COCTaBJISAIOLIEH HAYYHOM KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOW MPHUPOJIbl, IEHHOCTHOTO OTHOILEHHS K HAyYHOMY
3HAHUIO U METOJaM MO3HaHUS B Hayke. V3ydyeHHe XMMUU NPOUCXOJUT C MpPHUBJICUCHUEM 3HAaHUI U3 paHee
M3YYCHHBIX YUEeOHBIX MpeaMeToB: «OKpyxKaromuii Mupy», «buonorus. 5—7 knaccei» u «Pu3nkKa. 7 KJ1accy.



IIpr w3ydeHNMM XWMHH TPOUCXOAWUT (OPMHPOBAHHE 3HAHUII OCHOB XMMHUYECKOW HAyKH Kak o0O01acTu
COBPEMEHHOTO €CTECTBO3HAHMS, PAKTUIECKON NEATEIHHOCTH YEIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KyJIbTYpHl. 3a/aua y4eOHOTO MpeAMeTa COCTOMT B ()OPMUPOBAHMM CHCTEMBI XMMHUYECKHX 3HAHUH — Ba)KHEHIITHMX
(aKTOB, NOHATHIH, 3aKOHOB W TEOPETHYECKUX IIOJIOKEHUH, MOCTYIHBIX O0OOIIEHHH MHPOBO33PEHYECKOTO
XapakTepa, si3bIKa HayKW, B MPHOOMICHUN K HAYYHBIM METOJaM TO3HAHMA NP W3YYEHHH BEUICCTB M XUMHUECKUX
peakuii, B (GOPMUPOBAHNN W PA3BUTHH MO3HABATENBHBIX YMEHAN W MX NPHUMEHEHNH B Y4eOHO-TTO3HABATEIEHON U
yueOHO-HMCCIIeI0BATENLCKOM  IEITEIbHOCTH, OCBOGHHUM NpaBHi 0e30MacHOro oOpalleHus C BellecTBaMHU B
MOBCEIHEBHOM JKU3HU.

[Ipr m3ydeHNM XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWS Ba)KHOE 3HAUEHHE MPHOOpENN TaKue
LeNH, KakK:

— (OpMHpPOBaHUE MHTEIJICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM00OOpa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSTEIFHOMY MIPHHATHIO PEIICHIH, CIIOCOOHOM afanTHpoBaThCs K OBICTPO MEHSFOIIUMCS YCIIOBHAM JKU3HU;

— HanpaBJEHHOCTh OOYy4YEeHWS Ha CHUCTEMAaTHYeCKOe NPHOOLIEHHE OOy4arolmMXcs K CaMOCTOSATEIbHOW
MO3HABATEJILHOM JIESTENbHOCTH, HAayYHBIM METOAAaM IMO3HaHUs, (OPMHUPYIOIIMM MOTHBAllMI0O U Pa3BHUTHE
CHOCOOHOCTEH K XHUMUH;

— ofecrieuyeHHE YCIOBHH, CIIOCOOCTBYIOIIUX IPHOOPETCHUIO OOYYArOIIUMUCS OIBITa pPa3HOOOpa3zHOU
JeSITeIbHOCTH, IIO3HAHMS M CAMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETCHLHUH), HMEIONIUX
YVHHBEpCaJbHOE 3HAYCHHE AJIS Pa3IMYHBIX BUIOB ACATEIEHOCTH;

— ¢opmupoBanue o0mel (pyHKINOHANEHOW M €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, B TOM YHCIIE yMEHHH
OOBSICHATh U OLICHUBATH SIBJIICHHUS OKPY’KAIOIIEr0 MHpA, MCIOJb3Ys 3HAHUS U OMBIT, HOJTY4YEeHHBIC NPHU U3yYCHUU
XUMUH, IPUMEHTH UX IIPU PELICHUH NPOo0JIeM B TOBCETHEBHOM KU3HU U TPYIOBOH JIEATSIBHOCTH;

— (opMupoBaHre y 0OOydYAIOMIHUXCS TYMAHHCTUYCCKAX OTHOIICHUH, MOHUMAaHHUS LEHHOCTH XUMHYECKHX
3HAaHUU ISl BBIPAOOTKH JKOJIOTHYECKHU IEJIECO00Pa3HOro MOBEJCHUS B OBITY M TPYAOBOH JAEATEIBHOCTH B LIEISIX
COXPaHEHHUs CBOETO 3[J0POBbs U OKPYKAIOLIEH IPUPOJHON CPEIbI;

— pa3BHTHE MOTHBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCIIHTAHHIO Ha OCHOBE
YCBOCHHSI OOIIEYETIOBEYECKUX I[CHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQWIS W HAMPaBICHHOCTH
JAJIbHEHIIeTo 00yueHHs.

OO6mee 4MCIO 4YacoB, OTBENEHHBIX A M3Y4YEHHS XUMHMHM Ha ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMA,
cocraBiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICITIO).






INIAHUPYEMBIE PE3YJbBTATBI OCBOEHHA IPOI'PAMMBI 110 XHMMHHU HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA30BAHNUA

JIMYHOCTHBIE PE3YJIbTATHI

JIgHOCTHBIE PE3yNbTaThl OCBOEHHS IPOTPaMMBI OCHOBHOTO OOIIEro 0O0pa3oBaHHS TOCTUTAIOTCS B XOJe
0o0y4ueHHs XMMHHU B CAMHCTBE Y4eOHON WM BOCIHTATEIBHOW ICATEIBHOCTH B COOTBETCTBUH C TPAIWIHOHHBIMU
POCCUIICKMMU COIMOKYJIBTYPHBIMH U TyXOBHO-HPaBCTBEHHBIMU [ICHHOCTSIMH, MPHHATHIMHA B OOIIECTBE TpPaBUIIAMHU
W HOPMAMH TIOBEICHHS W CHOCOOCTBYIOT TIIpOIleccaM CaMOIIO3HAHWS, CaMOPa3BUTHA W  COIMAIM3AINN
00yJaroImuxcsi.

JIn4HOCTHBIE PE3YJIBTATHl OTPAKAIOT TOTOBHOCTh O0YUYAIOIIUXCS PYKOBOJICTBOBATHCSI CUCTEMO MO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALMI U pacUINpEeHHe OMbITa AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJNbTYpHOMY, UCTOPUYECKOMY U HAy4YHOMY HACIEIUIO,
MOHMMAaHHMs 3HAYCHUS] XUMUYECKOH HayKH B KM3HU COBPEMEHHOTO OOLIECTBA, CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOM
HHpOpMAaLHEH 0 IepeTOBBIX JOCTIDKCHIAX U OTKPBITHAX MUPOBOW M OTEYCCTBCHHON XMMUH, 3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHUAX 00 yCcTpoiicTBe Mupa 1 00IIeCTBa;

2) rpa)IaHCKOro BOCIUTAHUS

MPEICTaBICHAS O CONUAJNbHBIX HOPMax W TpaBWiIaX MEXKJIMYHOCTHBIX OTHOIICHHH B KOJUICKTHBE,
KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B OOIIECTBCHHO IIOJIC3HOW, YUeOHO-HCCIEHOBATEIBCKOW, TBOPYECKOH U
Apyrux BUAAX ACATCIBHOCTH, TOTOBHOCTHU K pa3H006pasH0171 COBMECTHOH JACATCIBHOCTH MPU BBIIIOJTHECHUN
y‘ICGHLIX, TMO3HABATCJIbHBIX 3aJia4, BBINIOJHCHUU XUMHYCCKUX OSKCICPUMCEHTOB, CO3JaHUHN y‘IC6HLIX IIPOCKTOB,
CTpeMJICHUS K B3aMMOIIOHMMAHHWIO M B3aWMOIIOMOIIM B TMpoIecce 3TOW Y4eOHOH NesATeIhbHOCTH, TOTOBHOCTH
OLICHUBAThH cBOE TMOBEACHUC U MOCTYIIKHU CBOUX TOBapHH_[eﬁ C NO3WIMU HPABCTBEHHBIX U MMPABOBLIX HOPM C y‘IéTOM
0CO3HaHMSA MOCIEICTBUN OCTYIIKOB,

3) HEHHOCTH HAYYHOTO0 MO3HAHUS:

MHpPOBO33PECHYCCKHAE TPEACTABICHHS O BCIISCTBE M XHMHUYCCKOW PEAKINH, COOTBETCTBYIOIIUC
COBPEMEHHOMY YPOBHIO pa3sBUTHUA HAYKU U COCTABJIAIOIIUEC OCHOBY /UJIA NMOHMMAaHHWA CYHIHOCTH Hay‘IHOﬁ KapTHUHBI
Mupa, NpeaCcTaBJICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHA MPUPOABI, B3AUMOCBA34X YCJIOBEKA C HpHpO}IHOI‘/’I
Cpenoi, 0 pOJTM XMMHUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

IMO3HABATCJIbHBIC MOTHBbLI, HAlIPABJICHHBIC Ha IOJYYEHHUE HOBBLIX 3HAHUU 110 XUMHUH, HCO6XOI[I/IMI)IS JJIs1
00BbsCHEHUsI HAaOJII0JaeMBIX IPOLIECCOB U SIBICHUH, NO3HABATENILHOM, HHOOPMALIMOHHOM U YUTATEIbCKOW KYJIbTYPBHI,
B TOM YHCIIC HABBIKOB CAMOCTOSTEIFHON paboTHI ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JTUTEPATypOH, TOCTYITHBIMA
TEXHUYECKAMH CPEICTBAMH WH(POPMAIMOHHBIX TEXHOJIOTHH;

HHTEpeC K 00Y4YEeHHIO U MO3HAHUIO, JIF0003HATENFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpPa30BaHHIO,
MPOEKTHOM W MCCIIEeIOBATENBCKOH EATETFHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH M YPOBHSA OOyUYCHHS B
nanbHEHIIEeM;

4) hopmMupoBaHus KyJILTYPbI 310POBbA:

OCO3HAHWE HNEHHOCTHU XU3HHU, OTBETCTBCHHOT'O OTHOLICHHA K CBOEMY 3J10POBHIO, YCTAHOBKH Ha 3)10p0BLII71
00pa3 JKU3HU, OCO3HAHUE IMMOCICACTBUI M HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJKOTOJs, HAPKOTHKOB,
KypeHHsI), HEOOXOAUMOCTH COOJIOJICHUS MPaBMI OE30MaCHOCTH MPH OOpaIIeHUHd C XUMUYECKHIMH BEIIECTBAMH B
OBITY U peaslbHOM KU3HH;

5) Tpya0BOrO BOCIUTAHHUS:

HHTEpPEeC K MPAKTHYSCKOMY H3YYCHHUIO MpodeccHid M Tpyda pa3iduyHOTO pOJia, YBAXKCHHE K TPYAYy H
pe3yiabTaTaM pr)IOBOﬁ ACATCIBHOCTH, B TOM YHCJIC Ha OCHOBC NMPUMEHCHHUA NPEAMETHBIX 3HAHUH TI0 XHUMHUH,
OCO3HAHHBIN BEIOOpP MHIUBUAYAIBHON TPACKTOPHH MPOIOIIKECHUST 00pa30BaHus ¢ YIETOM JIMIHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHemHOM MpodecCHOHaIbHON eI TEIbHOCTH
Y pa3BUTHSI HEOOXOUMBIX YMEHH, TOTOBHOCTh QIalITUPOBATHCS B IPO(HECCHOHATILHOM CpeJie;

6) 9K0JOrNYeCKOro BOCIUTAHMSI:

9KOJIOTMYECKH 1ieJecoo0pa3Hoe OTHOLIEHHE K NPHpOJEC KaKk HCTOYHMKY JKM3HM Ha 3emile, OCHOBE eg
CYyIIECTBOBAHMS, MIOHIMMAaHNE LIEHHOCTH 3I0POBOTO M Oe30macHOro obpasa XKU3HH, OTBETCTBEHHOE OTHOIICHHE K
coOCTBEHHOMY (PH3UYECKOMY U TICHXHUYECKOMY 370POBBIO, OCO3HAHUE IIEHHOCTH COOJFOICHHUS MPpaBuiI 6€3011acHOTO
MOBE/ICHUS TIPH PabOTe C BEIIECTBAMH, a TAKXKE B CUTYaIMsX, YIPOXKAIOLINX 3/J0POBBIO U JKH3HH JIIOEH;

CHOCOOHOCTH TPUMCHSATH 3HAHUS, MOJy4YaeMbIe MPU U3YYCHUHM XUMUH, [UIS PEIICHUS 3aj]ad, CBI3aHHBIX C
OKpYXAroIel MPUPOJTHON CpemoH, JUIsl MOBBIMIEHUS YPOBHS JKOJOTHYECKOW KYJIBTYpPhI, OCO3HAHUS TII00ATHLHOTO



XapakTepa 3KOJIOTHYECKHX MpoOIeM WM MyTed HX pEIIeHHS IOCPEACTBOM METOAOB XHMHH, 3KOJIOTHYECKOTO
MBIIIICHNS, YMEHHUS PYKOBOJICTBOBATHCS! M B IIO3HABATENILHOM, KOMMYHHKATUBHOM M CONMANIBHOM MPaKTHKE.

METANPEJMETHBIE PE3YJbTATbBI

B cocraBe MmerampenMeTHBIX pPE3yJbTaTOB BBLACIAIOT 3HaYMMBbIE IS (DOPMHPOBAHUS MHPOBO33PEHUS
oOIeHayYHbIe TOHATHS (3aKOH, TEOpWs, NPUHINII, THIIOTe3a, (PakT, cucTeMa, IpPOIecC, IKCIIEPUMEHT U APYToe.),
KOTOpBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX NMpEIMETax W MO3BOJITIOT HA OCHOBE 3HAHHH M3 3THX
npeaMeToB (OpMHUPOBAThH IMPEACTABICHHE O IIEJIOCTHOH HAay4yHOl KapTWHE MHUpa, W yHUBEpCAJbHBIC y4eOHBIE
JeWicTBusa  (IO3HAaBaTENbHBIE, KOMMYHHKATHUBHBIE, PETYNATHBHBIC), KOTOpBIE oOOecrednBaoT (HOPpMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHHUIO yUeOHOH NeATEIBHOCTH.

IMo3naBatesnbHbIE YHHBEPCATbHBIE YUeOHbIE TeiiCTBHS

Ba3oBble Jornyeckue AeiicTBUA:

YMEHHS HCIIOIb30BaTh NPHEMBI JIOTHYECKOTO MBIIUICHHS TNPH OCBOCHHM 3HAHUH: pPAcKphIBaTh CMBICI
XUMHUYECKHUX MOHATHH (BBIIENATH UX XapaKTepHbIC MPU3HAKH, YCTaHABIMBATH B3aUMOCBS3b C IPYTHMH MOHSATHIMH),
HUCIIOJIB30BAaTh IIOHATHUA IJISL O6LSICHCHI/IH OTACJIIbHBIX (baKTOB u HBJ’IeHHﬁ, BLIGI/IpaTL OCHOBAHUA U KpUTCPUU IJIA
KIacCH()MKAMN XMMHUYECKHX BEIIECTB M XMMHUYECKHX PEaKIWi, yCTAHABIMBATh NMPUIMHHO-CIICACTBEHHBIC CBSI3H
MEXKAy OOBEKTaMM H3Y4YCHHUS, CTPOHUTH JIOTHIECKUE PacCyXICHHs (MHAYKTHBHBIC, NEAYKTHBHBIC, 110 aHAJIOTHH),
JCJIaTh BBIBOAbBI U 3aKJIFOUCHU A,

yYMEHHE NPUMEHSTHh B IIPOIECCE MO3HAHMSA MOHATHA (NMPEIMETHbIE W METalpeIMETHBIE), CHMBOJINIECKUE
(3HAaKOBBIE) MOJENH, HWCIOJIB3YEMbIE B XHMHH, IPEOOPa3OBBIBaTh HIMPOKO NPHMEHIEMBIC B XHMHH MOJICIIBHbIC
MPE/ICTABICHUS — XUMUYECKHUH 3HaK (CUMBOJI 3JIeMEHTa), XUMH4ecKasi popMyJsia U ypaBHEHUE XUMHUUECKOI peakLuu
— Ipu pPEeHICHUHU y‘-Ie6HO-HO3HaBaTeJ'H>HI)IX 3aga4dy, C y‘IéTOM OTUX MOJICIBbHBIX HpeI[CTaBHeHI/Iﬁ BBIABIISAITD H
XapaKTepU30BaTh CYIIECTBECHHBIC MPH3HAKN M3Y9aeMbIX 00OBEKTOB — XMMHUUECKHUX BEIIECTB U XUMHUYECKUX PEAKIHH,
BBISIBJISITH 061111/16 3aKOHOMEPHOCTH, NMPUIUHHO-CJICACTBECHHBIC CBA3NW U MNPOTHUBOPECYUA B M3Yy4aCMbIX ITpoHECcCax U
SIBJICHUAX.

Ba3oBble ncciieqoBaTeIbCcKue AeiiCTBUA:

YMEHHE HCIOJIb30BaTh ITOCTABJICHHBIE BOIIPOCHI B KadeCTBE MHCTPYMEHTAa MO3HAHMS, a TaKKe B KadecTBE
OCHOBBI J1JIs1 (I)OpMI/IpOBaHI/IH THUIIOTE3BI TTO IMTPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX Cy)KHeHHﬁ;

ano6peTeHI/Ie OIlbITa IO IUIAHUPOBAHWUIO, OpraHU3alUUu W TMPOBECACHUIO YUYCHUYCCKHUX OKCIICPUMEHTOB,
yMeHHe HaOJIIoAaTh 3a XOJIOM IIpoliecca, CaMOCTOSTENLHO IPOTHO3MPOBATh €ro pe3yibTaT, (OpMYTHpOBATH
00001IeHUsT ¥ BBIBOJBI MO pe3yJbTaTaM MPOBEJAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOCIaHHOM
paborte.

PaGora c undopmanueii:

yMeHHE BBIOWpaTh, aHAIM3UPOBATH W HWHTEPHPETHPOBATH HMHGOPMAIMIO DA3IMYHBIX BHAOB U (GopMm
NpeACTAaBJICHUA, TOJIYy4Ya€MYK0 W3 pa3HbIX HCTOYHUKOB (Haquo-nonynﬂpHaﬂ JiuTeéparypa XHUMHYCCKOTO
COJIepKaHus, CIIPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHYECKH OLEHHWBATh IPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE IPUMEHSATh pa3IUYHBIE METOABI M 3alpOChl NpH TMOWCKe H orbope wuH(popMammm u
COOTBETCTBYIOIIUX JTaHHBIX, HeO6XO}II/IMBIX JUIA BBITIOJTHCHUSL y‘-Ie6HBIX " TIO3HABATCJIBHBIX 3aJ1a4 onpe;[enéHHoro
THIIa, NpPUOOpETEeHHE OmbITa B 00NACTH HCIOJIB30BaHUS HH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
OBJIAZICHUC KyJ'IBTypOﬁ AKTUBHOTO HCIOJIB30BAHUA PA3JIMYHBIX IOHUCKOBBIX CUCTEM, CaAMOCTOATEIIBHO BI)I6I/IpaTI)
ONTHUMAIIEHYIO (OpMY MPEACTABICHUS HHPOPMAIIUY U WLTIOCTPUPOBATH pellaeMble 3aJ1a4 HECJIOKHBIMU CXEMaMH,
JriarpaMMamH, IpyruMu Gpopmamu rpaduKu U UX KOMOMHALMSIMHY;

yYMEHHE HCIIOJIb30BaTh M AaHAIM3UPOBATh B IIpolecce y4eOHOH M MCCIIENOBATENCKOW JeSTeIbHOCTH
uH(OpMaLMIO O BIMSHUM MPOMBILIUIEHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAHCIIOPTA Ha COCTOSIHUE OKPYXKAroIleH
MPUPOTHOH CpesIbL.

KoMMyHuKaTHBHBIC yHHBepcAJIbHbIC y4eOHbIC JeiiCTBHA:

YMEHHS 3aJaBaTh BOMPOCHI (B Xoie auasora M (WIM) AWCKYCCHH) IO CYIIECTBY OOCYKAaeMOW TEMBI,
(hopMynHpOBaTh CBOW MPEIOKESHHUS OTHOCUTENBHO BBIIOJTHEHUS MTPEITIOKEHHON 3a/1a4H;

YMEHHS NPEACTABIATH NOIYyYCHHBIC Pe3yJIbTaThl MMO3HABATEIBHON AEATEIBHOCTH B YCTHBIX M NMUCHMEHHBIX
TEKCTaX; JeJaTh MPE3CHTAIMI0 PE3YNIbTATOB BBIMOJHEHUS! XUMHYIECKOTO 3KCIEPHMEHTa (J1abOpaTOPHOrO OIBITA,
1abopaTopHOI pabOTHI IO MCCIIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO TIPOEKTA);

yMeHHs y4eOHOT0 COTPYIHMUYECTBA CO CBEPCTHUKAMH B COBMECTHOI ITO3HABATEIBHON M HCCIIEI0BATEIbCKO I
JIeSITEIIbHOCTH TIPH PEIICHNH BO3HUKAIONIUX MTPOo0JIeM Ha OCHOBE yuéTa OOLIMX HHTEPECOB U COTJIACOBAHUS MO3MLIUHI
(obcyxnenns, oOMEH MHEHMSAMH, «MO3TOBBIC LITypMbI», KOOPAHHAIMS COBMECTHBIX IECHCTBHH, OIpEAEICHHE
KPHUTEPHEB IO OIICHKE KaueCTBA BHITOJHEHHOH paboOThI U APyTHE).



PeryasTuBHBIEe YHHBepcaabHbIe YuYeOHbIe 1elcTBHA:

YMEHHUE CAMOCTOSTEIBHO ONPENENATh LU ACATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBATH U
IpU HEOOXOANMOCTH KOPPEKTUPOBAThH CBOIO JICSTENBHOCTD, BEIOMpaTh Hanbomnee 3(h(eKTHBHBIEC CIOCOObI PEIICHHs
yueOHBIX U MO3HABATEJbHBIX 3a/lau, CAMOCTOSTEIHO COCTABISITh WM KOPPEKTHPOBATh HPEIOKEHHBINA allrOPUTM
JIEHCTBUH TPY BBHITIOIHEHUH 3aIaHUH ¢ YIETOM ITOTydeHHS HOBBIX 3HAHUN 00 M3ydaeMBIX OOBEKTaX — BEIIECTBAX U
peakuusax, OLEHHBATb COOTBETCTBHE IIOJYYEHHOIO pe3ysibTara 3asBJICHHOW LENHM, YMEHHUE MCIIONb30BaTh H
aHAIM3UPOBATh KOHTEKCTHI, IIpeIaraéMble B YCIIOBUM 3aaHU.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pPe3yIbTaTOB IO OCBOCHHUIO O0S3aTEIHHOTO COACPIKAaHUS, YCTAHOBICHHOTO NAaHHOM

(enepanpHOi paboyeil NpPOrpaMMOiA, BBIAEISAIOT: OCBOSHHBIE 00YYAIOIIMMHKCS HAYYHbIE 3HAHUS, YMEHHUS ¥ CIIOCOOBI
JEUCTBUH, cneuuduyeckue Uil NpPeIMETHOH o0aacTu «XUMHS», BHIBI JESATEIBHOCTH MO IOJyYEHHUIO HOBOTO
3HAHUS, €r0 HHTEPIIPETAINH, TIPe0OPa30BaHHUIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CHTYaITHSX.

K kxoHmy oOyuenus B 8 Kkjacce mpegMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)XaTh

c(OPMHUPOBAHHOCTh Y 00YUAIOIIMXCS YMEHHH:

®  DPACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX MOHSATHIl: aTOM, MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT, IPOCTOE
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OOHOpPOAHAS W HEOJHOPOMHAs), BAICHTHOCTh, OTHOCHTEIbHAS
aTOMHass M MOJIEKyJIsdpHas Macca, KOJMYECTBO BEIIeCTBa, MOJb, MOJApHas Macca, MaccoBas JOJI
XIUMHYECKOTO DJIIEMEHTA B COCIMHCHHUW, MOJSPHBIH OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
3JEKTPOOTPHUIATEIIFHOCTh, CTENCHh OKHCICHUS, XAMUYECKas peakius, KIacCH(QUKAIHUA pPEaKIIHid:
peaKkUMH COCIMHEHHUS, PEeaKklMU pa3IoKeHMs, pPeaKklMu 3aMelICHUs, peakuuu OoOMeHa, 3K30- U
SHJIOTEPMHUYECKUE DPEaKIHu, TeIUIoBoi addexT peaknuu, sApO aTroma, IJIEKTPOHHBIN CIIOHW aToMma,
aTOMHasi OpOHTaNb, paAlyC aToMa, XUMHUYECKas CBS3b, MOJSIPHAS W HETOJSIpHAs KOBAJICHTHAs CBS3b,
HOHHAs CBA3b, HOH, KaTHOH, aHHOH, PacTBOP, MaccoBasl JOJ BellecTBa (IPOLIEHTHAs KOHLIEHTpAIUs) B
pacTBope;

®  JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MMOHITHH W MPUMEHSTh 3T MOHATUSA MPHU
ONMCAaHWHU BEUIECTB U UX MPEBPAILEHUM;

®  HCHOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUI COCTaBJIEHHUS (JOPMyYJ BEIIECTB M yPAaBHEHUH XUMHYECKHX
peakuuit;

®  OmIpeaessTh BAICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHECHUSAX, CTEIICHh OKUCIICHHS AJIEMEHTOB
B OMHApHBIX COEAMHEHUSAX, MPHUHAJJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COEAWHEHUH 10
(hopMynaM, BUA XUMUYECKOH CBA3M (KOBaJICHTHAs! U MOHHAs) B HEOPTaHUYECKUX COCINHEHUSX;

e packpbiBaTh cMbici Ilepuonmdeckoro 3akona Jl. M. MenneneeBa: N€MOHCTPUPOBATH IMOHUMAaHHUE
NEPUOANYECKON 3aBUCUMOCTU CBOMCTB XMMHYECKUX NIEMEHTOB OT HUX IOJOXeHMs B llepuoanueckoi
CHCTEME, 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO--MOJEKYJISPHOTO
Y4EHHs, 3aKOHa ABOTaJpo;

®  ONWCHIBATh M XapaKTEePH30BaTh TaOMUIHYI0 (hopmy [leproamaeckoll CHCTEMBI XUMHIECKIX JIEMEHTOB!
pa3nnuyaTh MOHATHSA «TJaBHAA MOATpyNma (A-Tpymmna)» U «nobounas nmoarpynmna (b-rpymma)», Mansie u
OoJIbIINE TIEPUO/IBI, COOTHOCUTH 0003HAaYeHHs, KOTOpBIe NMetoTesl B Tabumnie «[lepnoauyeckas cucrema
xuMHu4yeckux anemeHToB JI. M. MenneneeBa» C 4YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XAMHYECKHX JJIEMEHTOB (COCTaB M 3apsi sjapa, oOIee Yncio 3JIEKTPOHOB W pacIpefesieHHe HX IO
AIIEKTPOHHBIM CJI0SM);

e iIaccuPUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XMMHYECKHE peakuuu (1o
YHCIy ¥ COCTaBY YYaCTBYIOIINX B PEAKIMH BEIIECTB, IO TEINIOBOMY YPQEKTY);

e  XapakTepu3oBaTh (ONHCHIBATH) OONIME XMMHYECKHE CBOWCTBA BEIISCTB pAa3IWYHBIX KJIACCOB,
HNOATBEPXKJasi ONUCAHHWE NPUMEPAMU MOJEKYJIAPHBIX YPaBHEHHH COOTBETCTBYIOIIUX XHMHUYECKHX
peakuuit;

e TIPOTHO3UPOBATH CBOICTBAa BENIECTB B 3aBUCHMOCTH OT HMX KadeCTBEHHOTO COCTaBa, BO3MOXHOCTHU
MPOTEKAHUS XUMUUECKUX NPEBPALCHUN B Pa3IUUHBIX YCIOBHSX;

e  BBIUUCIATHL OTHOCUTEIbHYK) MOJEKYJIAPHYI0O M MOJSIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHYECKOTO 3JIEMEHTa 10 (OpPMyIle COCIMHEHHs, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOpPE, IMPOBOANTH
pacy€Thl 10 ypaBHEHUIO XUMUYECKOW PEaKIINH;

e IPUMEHATb OCHOBHBIE OMNEpPAlMM MBICIUTEIBHOW JESTEIbHOCTH — AaHAlIM3 U CHHTE3, CpaBHEHUE,
000011IeHTe, CHCTEMAaTH3AINIO0, KIACCH(PHUKAIINIO, BRIIBICHAE MPHYMHHO--CICICTBEHHBIX CBS3EH — VIS
M3Y4YEHUs CBOICTB BELIECTB M XMMMUYECKHUX pEaKLui, €CTECTBEHHO-HAayYHbIE METOIbl IMO3HAHUSA —
Ha0JoieHue, U3MEpEHHe, MOJICIMPOBAaHKE, SKCIIEPUMEHT (peasIbHbINA U MBICICHHBIN);



ClIeJOBaTh IPaBUJIaM IOJIb30BaHUS XMMHUYECKOH IOCYI0H M JIabopaTOpHBIM 00OpYIOBaHHEM, a TAKXKE
IpaBuJIaM OOpAalIeHHs ¢ BEIECTBAMU B COOTBETCTBHH C HHCTPYKLMSAMU I10 BBIIIOJIHEHHIO JIAGOPATOPHBIX
XMMHUYECKHX OMBITOB I10 MOJYYSHUIO M COOMPaHUIO Ta3000pa3HbIX BEIIECTB (BOAOpPOJA M KHUCIOPOAA),
MPUTOTOBJICHUIO PACTBOPOB C OIpEeIEHHON MacCcOBOM /10Jiel pacTBOPEHHOIO BEILECTBA, IUNIAHUPOBATH
U TNPOBOIUTh XMMHYECKHE OKCICPUMEHTHI II0 PACIIO3HABAHMIO DPACTBOPOB MIEJIOYEH M KHCIOT C
MTOMOIIIBI0 MHIUKATOPOB (JIAKMYC, PeHONI(TaIenH, METHIIOPAHK U APYTHE).

K kxoHmy oOyueHus B 9 Kjacce INpegMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)KaTh
c(hOPMHUPOBAHHOCTH Y O0YJAFOITIXCS YMEHHM:

PacKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHI: XMMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHUOH, aHUOH, IPOCTOE€ BEIIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTb, AJIEKTPOOTPULATEIBHOCTD,
CTCIICHb OKHCJICHUS, XMMHUYCCKAs PEaKlus, XUMHUYCCKass CBS3b, TEIUIOBOW S((EKT peakiuu, MOJIb,
MOJISIPHBI 00BEM, paCTBOP, IEKTPOIUTHI, HEANIEKTPOIUTHI, SJICKTPOIUTHICCKAS JUCCONUAIIHS, PEAKIIHH
HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOC paBHOBECHE, OOpaTHMBIC M HEOOpaTHMBbIC PEaKIIWy,
OKHUCIIUTEJIbHO-BOCCTAHOBUTEIbHBIE  PEAaKIMM, OKHUCJIUTENIb, BOCCTAHOBUTENIb, OKHUCJIEHHE U
BOCCTAaHOBJICHHE, AJUIOTPONHs, aM(OTepHOCTb, XHMHYECKas CBsI3b (KOBAJICHTHAs, WOHHAs,
METaJUIN4ecKas), KPUCTAIUIMYeCKass PemIéTka, KOpPpO3HWs METalIOB, CIDIABBI, CKOPOCTh XHMHYECKOI
peakuuu, npeaensHo qomyctumas konnentpanus [1IK BemiecTsa;

WUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH M NPUMEHSATh 3TU MOHATHS NpPHU
ONMCAaHUHU BEUIECTB U UX MPEBPAILECHUN;

HCIOJIb30BaTh XUMHUYCCKYIO0 CUMBOJIUKY I COCTABICHUS (POPMYJT BCICCTB U YPABHECHHH XUMHUYCCKUX
peakiuii;

ONpPEENATh BAJICHTHOCTh U CTENEHb OKHUCIEHUS XMMHUYECKHUX 3JIEMEHTOB B COCAMHEHUAX PA3IUYHOIO
cocTaBa, IPUHAICKHOCTh BEIICCTB K OMPEACIEHHOMY KIACCY COCIUHCHHN MO (opMyiaaMm, BHI
XUMUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX COEAMHEHUAX, 3apsij
HMOHA TI0 XMUMUYECKOH (opMyre, XapakTep Cpeibl B BOJHBIX PAaCTBOPAaX HEOPTAaHUYECKHUX COCIUHCHHIA,
THUI KPUCTAJUIMYECKOHN pEIIETKN KOHKPETHOT'O BEILIECTBA;

packpbiBath cMbich [lepuoanueckoro 3akona J[. . MenneneeBa 1 1eMOHCTpUPOBATh €ro MOHUMAHHUE:
OIMCHIBATh W XapaKTEePH30BaTh TabMMuHyI0 Gopmy [leproamdeckoii CHCTEMBI XUMUIECKHAX DIICMEHTOB!
pa3nnyaTh MOHATHS «TIaBHAS MOATpyNa (A-Tpymmna)» U «rnodounas moarpymma (b-rpymma)y», Mansie u
0OJBIINE MEPHOMAbI, COOTHOCHTH O0003HAUCHMS, KOTOPHIC HMEIOTCS B MEPUOJUYCCKON TabiuIe, C
YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XHMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsija sjpa,
olIIee 9YHCIO BIIEKTPOHOB M paclpelelieHHe HX 0 AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OO0IIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U UX COCIMHEHMI B Ipejesiax MajlblX MEepUoioB U
[JIABHBIX MOATPYHI C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCH(UIMPOBATh XMUMHYCCKHE JJIEMEHTHI, HEOPraHWYEeCKHE BEIIeCTBA, XUMHUYECKHE peaknuu (1o
YHUCIy U COCTaBYy YYACTBYIOIINX B PEAKIIUH BEIIECTB, IO TEIIOBOMY 3((eKTy, Mo M3MEHEHUIO CTEIICHEH
OKHUCJICHHUS XUMHUECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE M CICII(PUUCCKIEC XUMHUYCCKHE CBOMCTBA MPOCTHIX U CIOKHBIX
BELIECTB, TMOATBEPXKJasi  ONMCAHME MNpPUMEpPaMH  MOJIEKYJSIPHBIX U HMOHHBIX  ypaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUN;

COCTaBJISITh YPaBHEHUS DJICKTPOJIUTHYECKON JUCCOIMAIMU KHUCIIOT, IIEJIoYeil U COJIeH, TOJHBIE U
COKpaII€HHBIC YpaBHEHUS pPEaKIUHd HWOHHOTO OOMEHa, YpaBHCHHS pEaKIWid, MOATBEPIKIAOIINX
CYILIECTBOBAaHUE I€HETUYECKOM CBA3M MEXAY BEIIECTBAMU PA3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKIMM MOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO 0ayaHca 3TUX PEeaKIui;

MPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXXHOCTH NPOTEKAHUS
XUMHUUYECKHUX MPEBPAIIEHUN B PA3JINYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYI0O M MOJSIPHYKO MacChl BEILECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO 3JICMEHTA 10 (pOpMyJie COCAMHEHUS, MACCOBYIO JIOJIO BEIIECCTBA B PAacTBOpPE, MPOBOAUTH
pacy€Thl 10 ypaBHEHUIO XUMUYECKON PEaKIINH;

coOMoaTh NpaBMIIa TOJB30BAHIS XUMHUYECKON MOCYIOW M 1a00paTOpPHBEIM OOOPYIOBAaHHEM, a TaKKe
MpaBuiIa OOpAIICHUS C BEMICCTBAMU B COOTBETCTBUH C MHCTPYKIMSMU IO BBIMOJIHCHHIO JTA00OPATOPHBIX
XAMHWYECKHUX OIBITOB MO IMOTYyYCHHUIO W COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa W YTIIEKHCIOTO
rasa);



® [IPOBOMUTH PEAKIMH, IOATBEPXKIAIOIINE KAauyeCTBEHHBIH COCTaB Pa3IMYHBIX BEILECTB: PACIIO3HABATH
OTIBITHBIM ITyTEM XJIOPHI-, OpoMua-, moaun-, kapbonar-, pocdar-, cuamkar-, cynbdar-, THAPOKCHA-
WOHBI, KaTHOHBI aMMOHHS U HMOHBI HM3YYEHHBIX METAJUIOB, NPHCYTCTBYIOIIHME B BOJHBIX DPacTBOpax
HEOPraHMYECKHUX BEILECTB;

® [PUMEHATh OCHOBHBIC OIIEPAIIMM MBICIUTEIIBHOW AEATENPHOCTH — aHalk3 M CHHTE3, CpaBHEHUE,
000011IeHNe, CHCTEMaTH3AIMIO, BEISBICHHE NMPUYMHHO-CICACTBEHHBIX CBS3eH — I U3Y4EHHUS CBOWCTB
BEILECTB M XMMUYECKHX PEAKILUi, eCTECTBEHHO-HAaYYHbIE METOIbI TO3HAHKS — HAOJII0JICHNE, N3MEpEHUE,
MOJCIIMPOBAHHUE, IKCIICPUMEHT (peabHbIi U MBICTICHHBIN).

COJAEP KAHUE OBYYEHUA

8 KIIACC

IlepBoHauaJbHbIE XMMHYECKHE OHATHSA

IIpeamer xumun. Poib XMMHHM B KU3HM YeJlOBeKa. XUMHS B CHCTEMe HayK. Tena u BemecTBa. Ou3ndeckne
CBOMCTBA BeIIECTB. ArperaTHoOe cocTosiHue BemecTB. [IoHsITHE 0 MeTOIaX MO3HAHMS B XMUMHUH. YHCTHIC BELIECTBa U
cmecu. CrocoObl pa3JiesieHns: cMeceu.

ATOMEBI U MOJICKYJIbI. Xumuueckuie 31eMeHThl. CHMBOJIBI XMMHUYECKHUX 3JIEMEHTOB. HpOCTLIe N CJIOXKHBIC
BeIleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckass ¢opmyna. BaleHTHOCTh aTOMOB XMMHYECKHX OJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENbHAss aToMHast Macca. OTHOCHUTeNIbHAsT MOJIEKYJIsipHas Macca. MaccoBasi IOJIi XUMHYECKOIO
3JIEMEHTa B COCITUHECHHH.

KonmuectBo Bemecta. Monb. MomsipHast Macca. B3auMocBsi3p KomdecTBa, MacChl M YUCIa CTPYKTYPHBIX
e/IMHMII BellecTBa. Pacuérel mo hopMysiaM XMMHYECKUX COEANHEHUI.

duznyeckne W XUMHUYECKHE SIBJICHHS. XHUMHUYECKas peakius W e€ NMpHU3HaKH. 3aKOH COXPAHEHHsS MacChl
BelecTB. XuMudeckne ypaBHeHus. Kinaccupukanus XuMUIecKnX peakiui (COeMHEeHNS, pa3JIOKEeHNUs, 3aMEICHUS,
obmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOH IOCYJOH, NpaBWiaMH paboThl B J1aboparopum M NpuéMaMu OOpalieHus c
J1a00paTOpPHBIM 00OPYIOBaHUEM, H3YUEHHE U ONMCaHNe (PU3NIECKHX CBOMCTB 00pa3I[OB HEOPIaHNUECKUX BEIIECTB,
HaOmozenue Gusnyeckux (MaBjieHUe BOCKa, TasHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KMIIEHUE U KOHACHCAIHs
BOJIbI) U XUMHYECKUX (TOpEHHE CBEYH, NPOKAUIMBAHWE MEIHON IPOBOJOKH, B3aUMOJEHCTBHE Mejla C KHCIIOTOH)
ABJICHUH, HAONIONEHWE W ONMCAHWE NPU3HAKOB NPOTEKaHWS XHMHUYECKHX peakiuid (pasjokeHHWe caxapa,
B3aMMOJICHICTBHE CEpHOW KHCIOTHI C XJOpHAOM Oapusi, pasioxeHue ruapoxcuaa menu (ll) mpm HarpeBanum,
B3aMMOJIEHCTBHE JKene3a ¢ pacTBopoM coiu menu (1), m3ydeHune crocoOOB paszieneHus cMecell: C MOMOIIbIO
Mariura, (WIbTPOBaHHE, BBITAPUBAHKE, TUCTHILIALNS, XpoMarorpadus, IpoBeJIeHHEe OUYUCTKU TIOBAPEHHON COJIH,
HaOJrofleHNe W ONMCAaHWE pPe3yJIbTaTOB IPOBEACHHSA OIBITA, MUIIOCTPHUPYIOMIETO 3aKOH COXPAHEHWS MacChl,
CO3/1aHME MOJIeNIeH MOJEKYI (IIapOCTEPKHEBHIX).

BaxHeiimue npeacTraBuTe I HEOPraHNYECKUX BellecTB

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kucimopon — sneMmeHT u mpocTtoe BewectBo. Haxoxxnenue
KHACJIOpOo/a B TpHpojie, (u3WdecKkne M XHUMHYecKHe cBoicTBa (peakumu ropenms). Oxcuapl. [IpuMeneHme
kuciopona. CriocoObl MOJy4eHHUs] KUCIOpPOAa B Ja0OpaTOpPHH W TNPOMBIIUIEHHOCTH. KpyroBopor kuciopona B
npupoje. O30H — aIIOTpoITHast MOAM(PHUKALNS KHCIOPOIa.

TermmoBoit »pQEeKT XUMHUYECKOH pEeakIUH, TEPMOXMMHYECKHE YpPaBHEHHS, 5K30- M DHIOTEPMUYECKHE
peakmmu. TorumBo: yromp W MeTaH. 3arps3HEHHE BO3IyXa, YCHJICHHE MapHUKOBOTO 3(dexTa, paspylieHHe
030HOBOTO CIIOS.

Bopopon — anemeHT u npoctoe BemecTBo. Haxoxxaenne Bogoposa B npupoje, pu3ndeckne 1 XUMHIECKHE
CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oMydeHHs. KHcioTs! 1 comnm.

MounspHslii 00EM ra3oB. PacyéThl 10 XMMUYECKUM YPaBHEHHUSIM.

Odusnueckue CcBOWCTBa BoAbl. Boga kak pactBoputens. PactBopsl. HachllieHHbIE U HEHACHILEHHBIE
pactBopsl. PacTBOprMOCTH BemiecTB B Bojie. MaccoBasi J10Jisl BEIIECTBA B paCTBOpE. XMMUYECKHE CBOMCTBA BOJBI.
OcHoBanust. Ponp pacTBOpOB B mMpHpoOAe M B JKU3HHM HUeloBeKa. KpyroBopoT BoAsl B NIpHpozE. 3arps3HEHHE
OpUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOA.



Knaccudukanus Heopranmdeckux coemuHeHuil. Oxcuapl. Knaccudukamus okcumoB: colsieoOpa3yromme
(ocHOBHBIC, KHUCIOTHBIE, aMmdoTepHBIE) W HecoleoOpasyromue. HomeHknmarypa oxcunoB. Dusmyeckme u
XHUMMYECKHEe CBOUCTBA OKCUAO0B. [lomyyeHne okcHuoB.

OcHoBanmst. Kilaccudukanuss ocHoBaHMI: MIENOYM ¥ HepacTBOPUMBIE OCHOBaHHA. HomeHkmaTypa
ocHoBaHui. du3nueckre 1 XUMUYECKUE CBOMCTBAa OCHOBaHUMU. [lomyueHrne ocCHOBaHUM.

Kucnotsl. Kimaccuduxanus xucnor. Homenknatypa kucnoT. @u3ndeckie 1 XUMHIECKHE CBOMCTBA KUCIIOT.
Psan aktusHoctu Metainos H. H. bekerosa. Ilonyyenue KUCIoOT.

Comm. Homenkmatypa coned. Pu3ndeckne U XUMUYeCKHe CBOHUCTBa coleil. [lomyduenune comeit.

I'eneTnueckas cBs3b MEXIy KIIACCAMU HEOPTraHWYECKHX COETUHEHUI.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OIpe/IeIeHUE COAEPKaHUs KUCIOPOAa B BO3/LyXe, ITOJydeHUe, COOMpaHue, paclio3HaBaHUE U
M3ydICHUE CBOWCTB KHCIIOPOAA, HAOMIOACHHE B3aNMO/ICHCTBHS BEIIECTB C KUCIOPOIOM U YCIOBHUSI BOZHUKHOBEHUS H
NpeKpalieHnss TopeHus (roxapa), 0O3HaKOMJIEHHE C 00pa3lamMHu OKCHJIOB M ONHMCaHHWE WX CBOWCTB, IOJy4YEHHE,
cobupaHue, pacro3HaBaHHe U M3yueHHE CBOMCTB BOJOPO/a (TOpPEHHE), B3aUMO/ICHCTBUE BOIOPOAA C OKCHIIOM MEIH
(1) (BO3MOXHO HCMONB30BAHKHE BHUICOMATEPHANIOB), HAOIOJCHHE OOpPAa3lOB BEINECTB KOIMYECTBOM | MOJb,
HCCIEIOBaHNE OCOOEHHOCTEH PacTBOPEHMS BEIIECTB C PA3IMYHON PAaCTBOPUMOCTBIO, IPUTOTOBICHNUE PAaCTBOPOB C
OTIpe/IeNIEHHON MaccoBOHM J0Je pacTBOPEHHOTO BEIIECTBAa, B3aWMOJCUCTBHE BOABI C MeTaulaMd (HaTpUeM H
KaJbI[ieM) (BO3MOXKHO HCIIONB30BaHNWE BHIECOMATEPHAIOB), HCCIEIOBAaHHE OOPa3lOB HEOPTaHMYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB, HAOJIONCHNE M3MEHEHUS OKPACKM MHIWKATOPOB B PACTBOpax KUCIOT M IIENOYEH, U3ydeHHE
B3aumoieiicTBus okcuaa meau (l1) ¢ pacTBopom cepHOM KUCIOTHI, KUCIOT C METAIJIAaMH, PEaKkIil HeHTpaIu3alum,
MOJy4eHHE HEPAaCTBOPHMBIX OCHOBAaHHM, BBITECHEHHE OJHOIO MeTala APYI'MM H3 pacTBOpa CONHM, pelICHHE
SKCHEPUMEHTANBHBIX 33/1a4 110 TeMe «BajkHelIne KIacChl HEOPraHUYECKUX COETUHEHUI.

Ilepnopnyeckuii 3akon u Ilepmoamyeckasi cucreMa XuMmu4yeckux 3iaemeHtoB /I. M. Mengeneesa.
CtpoeHue aToMoB. XuMHYecKas cBsi3b. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUH

[lepBble MOMBITKK KiIACCH(UKAINN XUMHUYECKUX 3JIeMEHTOB. IIOHATHE O TpyImax CXOAHBIX BJIEMEHTOB
(menovHble W INEJIOYHO3EMETbHBIE METAJUIbl, TaJlOT€Hbl, WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbE 00pasyroT
amM(oTepHbIE OKCHUIBI ¥ THIPOKCHU/IBI.

Ilepuoguueckuil  3akoH. Ilepuoguueckas cucrema xumudeckux odnemeHroB JI. M. Mengeneesa.
Koportkonepnonnas u mnmmHHONEepuonHas (opmsel Ilepuommueckoil cucremsl xumudeckux sementoB JI. WM.
Menpeneesa. Ilepuonsl u rpynnbsl. OuU3ndeckuil CMBICI INOPSJKOBOIO HOMEpPA, HOMEPOB IEPUOJA U TIPYIIILI
3JIEMEHTA.

Crpoenne atomoB. CocrtaB aTOMHBIX siiep. M3ortombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK
atoMoB nepBbiX 20 xumuueckux sieMeHToB Ilepuonmueckoit cucrembl 1. M. MenaeneeBa. XapakTepUCTHKa
XHMHUYECKOTO0 3JIEMEHTA I10 ero nojoxxeHuro B [lepuonnueckoii cucreme . . Menzaeneena.

3aKOHOMEPHOCTH  W3MEHEHHMs pajuyca aTOMOB  XHUMHYECKMX  JJIEMEHTOB, METAUIMYECKHX U
HEMETAJNINYECKUX CBOWCTB 110 IPyIIaM U MEPHOIAM.

3nagyenne [lepnonmdeckoro 3akoHa U Ilepmogudueckoi CHCTEMBl XMMHUYECKHX JJIEMEHTOB U Pa3BUTHSA
Hayku U npaktuku. J[. . MenaeneeB — yu€Hblil U TpakIaHUH.

Xumnueckas cBsa3b. KoBaneHTHas (MOJsipHast M HEMOJIAPHAsA) CBA3b. DIEKTPOOTPULIATEIBHOCTh XUMHYECKHUX
371eMeHTOB. MloHHas CBsI3b.

Crenenp  oxucieHusa. OKHCIUTENIHHO--BOCCTAHOBHUTENBHBIE peakuuu. Ilpomeccel  OKHCIeHHS U
BOoCccTaHOBIEHUsA. OKHCIUTENHN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydeHre 00pasloB BEUIECTB METAJUIOB M HEMETAJIJIOB, B3aMMOAEHCTBHE THAPOKCH/IA IIMHKA C PacTBOpaMH
KUCJIOT M INENOYed, MPOBEJEHUE OMBITOB, WIIIOCTPUPYIOIUX HPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakuuy pa3aoKeH s, COCTUHEHHS).

Mesncnpeomemmnvle ceazu

Peammszanuss MeXNpeIMETHBIX CBS3€H IMpH H3YYEHHM XHUMHH B 8 Kilacce OCYIIECTBISETCS depes
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX HOHSTHH, TaK M IOHATHH, SBISIOIMXCS CHCTEMHBIMH IS
OTIENIBHBIX ITPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKIIA.

OOmue ecTeCTBEHHO--HAY4HBIC IOHATHS: HAy4HBIH (DaKT, TUIOTE3a, TEOpHs, 3aKOH, aHalHM3, CHHTE3,
Ki1accuuKanus, NepuoMIHOCTh, HAaOMIOeHUE, IKCIIEPUMEHT, MO/ICIIMPOBAHIE, U3MEPEHHE, MOJICITb, SIBIICHHE.

®dusnKa: MaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIUA, U30TOIbI, PAJUOAKTUBHOCTh, MOJICKYJIA,
SNIEKTPUUECKUI 3apsifl, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BELIECTBA, a3, (PU3MUCCKHE BEIUYUHEL,
€IMHMIIBI I3MEPEHHS, KOCMOC, TUTaHEeThI, 3BE37161, CoHIE.



buonorwust: porocunres, apixanue, onochepa.

T'eorpadus: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE IOPOMBI, TOJE3HBIE HCKOIMAeMBbIe, TOIDIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYecKas peaKuus

Ilepuonnueckuii 3axoH. [lepuonnueckas cucrema xumudeckux dnmementoB 1. M. Menneneea. CtpoeHne
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XMMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOIOB, KaJNs, KaJIbIHs
Y UX COEINHEHUH B COOTBETCTBHH C IIOJIOKEHNEM 3JIEMEHTOB B [leproandeckoii cucremMe U CTpOEHHEM HX aTOMOB.

CrpoeHue BEIIECTBA: BHUABI XUMHIECKOH CBA3U. THIBI KPUCTAIIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT THIA KPUCTAUINYECKON PEIIETKN U BUIa XUMUYECKOH CBS3H.

Knaccudukanus © HOMEHKIAaTypa HEOPraHWYECKHMX BEIeCTB. XHMHUYECKHE CBOWCTBA BEIECTB,
OTHOCSIIIMXCS K pPAa3IMYHBIM KJaccaM HEOPTaHWYECKUX COCIMHCHMH, TIEHETHYecKasi CBA3b HEOPTaHMYECKHX
BEIIIECTB.

Kiaccudukanms XMMUUECKHX peakuyi MO pa3IM4YHbIM MpU3HaKaM (II0 YHCIy M COCTaBy YYacTBYIOLIMX B
pEaKIiK BEIIECTB, MO TETJIOBOMY 3(GQEKTy, M0 M3MEHEHHUIO CTCIIEHEH OKHCICHUS XUMHYECKHX DJIEMEHTOB, II0
00paTHMOCTH, 10 YYaCTHIO KaTaln3aTopa). DK30- U SHAOTEPMHUUECKHE PEaKINH, TEPMOXUMHIECCKUE yPAaBHEHHUS.

[TonsiTue o ckopocTH XuUMHYecKoW peakuuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATUMBIX XHUMHYECKHX
peakmusix. [IoHATHE O TOMOTEHHBIX W TETEPOTEHHBIX peaknusx. [loHatue o katanmmse. IIoHATHE O XMMHUYECKOM
paBHOBecHH. PaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKON PEAKIIUH U MTOJI0KEHIE XUMHIECKOTO PaBHOBECHSI.

OKHCIINTENHHO-BOCCTAHOBUTEILHEIC pcakuuu, BHCKTpOHHLIﬁ 6anch OKHCIIUTEIIbHO-BOCCTAHOBUTEIHLHOM
peakuuu. CocTaBieHHE ypaBHEHHH OKHCIHUTENHbHO--BOCCTAHOBHUTENBHBIX PpEaKIUil C WMCIOJIb30BAaHUEM METONA
3JIEKTPOHHOTO OajaHca.

Teopus 2JIEKTPONIUTHYECKOW IUCCOUMAIMM. OJIEKTPOIUTHI U  HE3JICKTPONHUTHL. KaTHOHBI, aHUOHBL
MexaHnusm Aucconuanum BEIECTB € pa3jIMYHbBIMU BUAAMU XuMH4eCcKoi cBs3u. CTerneHn Jucconuanuu. CHIbHBIE U
cy1a0bIe 3JIEKTPOJIUTEL.

Peakimn nonHOro oOMeHa. YCIIOBHSA NPOTEKAHUS PEaKIWidi MOHHOTO OOMEHa, TOJIHBIE W COKpalEHHbIE
HWOHHBIE YypaBHEHHUs peaknuid. CBOHCTBa KHCIOT, OCHOBaHMH M COJieil B CBeTe NpeACTaBICHUI 00
ANIEKTPOINTHUECKON Aucconualy. KauecTBeHHbIe peaklini Ha HOHBIL. [IoHsATHE 0 THApOIH3e CoNeit.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHE C MOJEISIMH KPUCTAIJIMYECKUX pEIETOK HEOPraHMYEeCKUX BEUIECTB — METAJIOB U
HeMmeTalwioB (rpadura W anmasa), CIIOKHBIX BEHICCTB (XJIOpHIa HATPHUs), UCCICAOBAHHE 3aBHCHMOCTH CKOPOCTH
XMMHUYECKOH pEeaKIMH OT BO3JCHCTBHS PA3IMUYHBIX (PAKTOPOB, HCCIIETAOBAHUE SIICKTPOIIPOBOAHOCTH PACTBOPOB
BEILIECTB, MpoIecca IUCCOLMALMK KHCIOT, IeJIo4eld M coiel (BO3MOXKHO HCIIONb30BAHUE BHJICO MAaTEpPHAJIOB),
MIPOBE/ICHUE OTBITOB, WUTIOCTPUPYIOIINX MPU3HAKU NMPOTEKaHHUs Peaknuii HOHHOTO oOMeHa (0Opa3oBaHHE OCAKa,
BBIJICTICHUE Ta3a, 00pa3oBaHNE BOJBI), ONBITOB, WINTIOCTPUPYIOUIMX IPHUMEPHI OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuy pas3lIoXKEHHUs,, COSANHEHUs), paclloO3HAaBaHWE HEOPTaHWYECKUX BELIECTB C IOMOIIBIO
KAa4E€CTBCHHBIX peaKHHﬁ Ha MOHBI, pCHICHUEC DKCIICPUMCHTAJIBHBIX 3a1a4.

HemeTa/uibl M MX cOeIMHEHUS

OOmast xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpPHbIE CTENEHU OKUCIICHUS.
Crpoenne u (U3NUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XHMMHUYECKHE CBOWCTBA HAa MpPHUMEpEe XJopa
(B3amMozeHiCTBHE € MeTajulaMH, HeMeTaUlaMH, Inenodamu). Xisopoozopon. ConsHas KHCIOTa, XMUMHYECKHE
CBOMCTBa, MOJNydYeHHE, NMpUMEHeHue. JleiicTBHe XJopa M XJIOPOBOJIOPOAA HAa OpPraHM3M uYelloBeKa. BakHeimme
XJIOPHBI M MX HAXOXKIEHHUE B IPUPOJIE.

O6mas xapaktepuctka 3ieMeHToB VIA-rpymmbl. OcoOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHbBIE CTETICHH
okucieHns. CrpoeHne ¥ (DU3MUECKHE CBOMCTBA IPOCTHIX BEHIECTB — KHUCIOpOAa M Cepbl. AJUIOTPOIHBIC
MOJM(UKAIMK KUCIOPOAa U Cepbl. XHMHYECKHe cBoWcTBa cepbl. CepoBOJOpOX, CTPOCHHE, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA. OKCI/I}II)I CEPBI KaK MPEACTABUTEIN KUCJIIOTHBIX OKCHUIOB. CepHa;I KHUCJoTa, ¢H3quc1<1/1e u
XAMHWYECKHE CBONCTBa (0OIIME Kak MPeNCTaBUTENs Kiacca KHCIOT U CIeru(uUecKre). XUMHUECKHE PEeaKiuH,
JIeXalue B OCHOBE MPOMBIIIICHHOTO CHOCO0a IMOJTyYeHus cepHoil KucnoTsl. [Ipumenenune cepHoit kucinotsl. Comu
CEepHON KHWCIIOTHI, KauyeCTBEHHAs peakinus Ha cynbdar-noH. HaxoxmeHue cepbl M €€ COSAMHEHWH B TIPHPOJIE.
XUMHUYECKOE 3arps3HEHNE OKPYXKAIOMIEH CPeabl COEANHEHUAMH Cepbl (KHCIOTHBIE TOXKIH, 3arpA3HEHHUE BO3AyXa U
BOJIOEMOB), CITOCOOBI €r0 IPEIOTBPAILCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTEIIEHU
OKHCJIEHHA. A30T, PacmpoCTpaHEHWE B TPHPOAE, (HU3WIECKHE M XHMHYECKHEe cBoiicTBa. Kpyrosopor aszora B
npupoje. AMMHAK, ero (U3MUECKHe M XUMHYECKHE CBOMCTBA, MOTydeHHE M HpuMeHeHue. CoJll aMMOHUS, WX



(usnuecKre M XUMHYIECKUE CBOMCTBA, MpUMEHEHNEe. KauecTBeHHas peakiysd Ha HOHBI aMMOHHUSA. A30THas KHCIIOTa,
e momyueHHWe, (U3MUECKHE M XHMHUYECKHE CBOMcTBa (0OmMe Kak MPEACTaBHTENS Kiacca KHCIOT |
cneruduueckue). Micnons3oBaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAJIbHBIX yIOOpeHHH. XUMHYECKOe
3arps3HEHUE OKpYXaoleill cpenbl COCTUHEHUSMH a30Ta (KUCJIOTHBIE MOXAW, 3arps3HEHHE BO3/1yXa, MOUYBHI U
BooéMoB). Docop, amroTpomHsie Momubukanmm (ocdopa, duznueckne W XUMHUUYECKHe CBoicTBa. OKCHI
thocdopa (V) u dpochopras kucnora, GU3NIECKHE T XUMHUECKHE CBOICTBA, NoydeHue. Mcnonp3oBanue GochaToB
B KaueCTBE MUHEPAJIbHBIX YI00pEHHH.

O6mas xapakrepucTaka 31eMeHToB |V A-rpymmer. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEpHBIE CTETICHU
OKHCJICHHA. YTJIEpOJ, JIOTPOIHbIE MOAM(HKAINY, PACHPOCTPAaHEHHE B NPHPOIC, (PU3NUECKHEe M XHUMHYECKHE
cBoiictBa. Ancopbums. Kpyrosopor yrimepona B mpupope. OKCHIb yriepoaa, WX (U3MYECKHe W XHUMHUYECKHE
CBOMCTBA, JICHCTBHE HA XMBbIE OPraHU3MBI, MIOJy4YCHUE U NPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C
okcugoM yraepona (1V), runmoresa rrodanbHOTO MOTEIUICHAUS KINMMAaTa, MapHUKOBBIN APQPEeKT. YToIpHAsS KUCIOTa U
e€ conM, MX (U3MYECKHE W XUMHYECKHE CBOICTBa, IOJIydyeHHE W INpuUMeHeHHe. KauecTBeHHas peakuus Ha
KapOoHaT-uOHKL. Vcnosp3oBanne kapOOHATOB B OBITY, MEHUILIUHE, TPOMBIIUICHHOCTH U CEIBCKOM XO3SIHCTBE.

[lepBoHauanpHBIE MOHATHA 00 OPraHMYECKHX BELIECTBAX KAaK O COCOMHEHHAX yrieponaa (MeTaH, 3TaH,
STWJIEH, aleTWIeH, 3TAaHOJ, TJIMIEPHH, YKCYCHas Kuciiora). IIpupoaHbIe HCTOYHHUKH YTIEBOJOPOAOB (Yroib,
NPUPOJHBIN Ta3, He(Th), MPOAYKTHl UX NepepadoTKH (OeH3MH), X poJib B OBITY U MpoMblluieHHOCTH. [ToHsTHE O
OHMONOrMYecKN Ba)KHBIX BEIIECTBAX: JKHpaX, OENKax, yriIeBoJax — M MX POJH B JKU3HM 4elloBeKa. MaTepHanbHOe
€IMHCTBO OPTaHWYECKUX M HEOPTaHMYECKUX COCTNHEHHUM.

Kpemuuii, ero ¢usnyeckue 1 XMMUUECKHE CBOMCTBA, MOJy4YeHUE W npuMmeHeHne. CoeMHEHHs KPEeMHHS B
npupoje. Obmue npencrasienus 06 okcuae kpemuus (1V) u kpemHueBoii kuciore. CHIMKATBI, UX HCIIOJIb30BaHUE
B ObITy, B NpPOMBIIUICHHOCTH. BakHeHIIHMe CTPOUTENbHBIC MaTepHaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH,
xese300eToH. [IpobiieMbl 6€30MaCHOTO HCTIONIB30BAHUSI CTPOUTEIBHBIX MAaTEPHUAIIOB B IIOBCEJHEBHOM JKH3HU.

Xumuueckuii Ikcnepumenm:

n3ydeHHe 00pa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCJIOTHI, IIPOBEJCHHE KaueCTBEHHBIX
peakuuii Ha XJOPWA-MOHBI M HAOJIO/JCHHWE NPHU3HAKOB WX HPOTEKAaHWS, OMBITHL, OTpaxkarommue (U3HYECKue M
XHUMHMYECKHE CBOMCTBA TaIOT€HOB U UX COCTUHEHNH (BO3MOKHO MCIIONB30BaHIE BUIEOMATEPHAJIOB), 03HAKOMIICHHE
¢ oOpasmamu XJIOpHUIOB (TaJIOTEHHUIOB), O3HAKOMJICHHE C 00pa3iamMu cepbl W €€ COCAMHEHHSIMH (BO3MOXKHO
WCIIONIb30BAaHWE  BU/IEOMATEpHANIOB), HaONMOAEHHE Ipomecca OOyrJMMBaHUS — caxapa MOJ  JAeHCTBHEM
KOHIIGHTPUPOBAaHHON CEpPHOM KHUCIOTHl, H3y4YeHHE XHMHYECKMX CBOHCTB pa30aBICHHON CEpHOIl KHCIIOTHI,
NpOBEJICHNE KaYeCTBEHHOW peakUy Ha Cysib(harT-uoH M HaOJIoJIeHHe NpU3HAKa e€ NPOTeKaHUs, 03HAKOMIICHHE C
(u3myeckuMH CBOMCTBaMM a30Ta, (ocdopa W MX coeTUHEHHH (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMAaTEpHAJIOB),
obpasiaMu a30THBIX M (OCHOPHBIX YINOOpEHHH, MoiydyeHHe, coOMpaHue, paclo3HaBaHWE W W3Y4YEHHE CBOMCTB
amMMuaka, MPOBEJCHUE KAYeCTBEHHBIX peakluuii Ha HWOH aMMOHHUS M (ocdar-MOH M H3ydeHHE NPH3HAKOB HX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHILEHTPUPOBAHHON a30THOW KHCJIOTHI C MeIbl0 (BO3MOXHO HCIIOJIb30BaHHUE
BUJ/IECOMATEPUAIIOB), M3yUCHHE MOJIeTIel KPUCTALUTMUECKUX PEMETOK anmasa, rpadura, ¢pysepena, 03HaKOMIICHHE C
MIPOIIECCOM aJCOPOIIH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOICTBOM MPOTHUBOTA3a, MOIyYeHHE,
coOupaHue, paclo3HABaHWE W HW3yYCHHWE CBOMCTB YIJIEKHCIOrO ras3a, NPOBEICHHWE KadeCTBEHHBIX PEaKkIuid Ha
KapOOHAT M CWJIMKAT-HOHBI M N3y4YEHHE NPHU3HAKOB WX IPOTEKAaHWS, O3HAKOMIICHHWE C NMPOIYKIHUEH CHIMKATHOM
MPOMBIIIJICHHOCTH, PeIICHUE YKCIIEPIMEHTABFHBIX 3a/1ad 10 TeMe «BakHenIie HeMeTalIbl ¥ UX COSTMHEHU.

MeTaJjbl M MX COEIMHEHHUS

OOmas XapakTepUCTUKa XUMHYECKHMX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHMHM HX TIIOJIOXKEHHS B
Ilepuonuueckoii cucreMe xumuueckux snemeHToB J[. M. MenneneeBa u crpoenusi aromoB. CTpoeHUE METaJIOB.
Mertammdeckass CBS3p M METAJUIMYECKas KPHCTAUIMUECKas pemeéTKa. DICKTPOXUMHUYECKUH DS HaMpsOKeHUH
MetaiuioB. du3nyeckre W XMMHYECKHE CBOHCTBa MeTamuioB. O0mme crnocoObl nonmydeHus Mmeramios. [lonsTue o
KOPPO3MH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3amMTHl MX OT Koppo3uu. CruiaBel (CTanb, YyryH, JIOPaJIIOMHHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ MPOMBIIIIIIEHHOCTH.

[lenounsie Metasuibl: nonoxenue B [lepuoanueckoil cucreme xumudeckux sneMmenToB /. M. Menneneesa,
CTPOCHUE UX aTOMOB, HaxoXKJeHHe B mpupoge. duszndeckue U XUMHUECKHE CBOWCTBA (Ha IpUMeEpEe HATpUS U
kanusi). OKCHABI U THIPOKCHABI HATpHS U Kanus. [IpuMeHeHne menoYHbIX METAIIOB U UX COCTUHEHHH.

IIeno4Ho3eMeNbHBIE METAIUIBI MArHUK M KaJIBLWHA: MOJOXeHHE B Ileproandeckoil cHCTEME XMMHUYECKHUX
snemenTtoB JI. 1. MenneneeBa, CTpO€HHE UX aTOMOB, HaxoxAeHue B mpupoje. dusndyeckue U XUMHUYECKHE
CBOMCTBa MarHusl W Kanblusi. BaxkHeiline coeAuHEHUs Kajblusl (OKCUA, TUAPOKCUM, coyin). JKECTKOCTh BOABI U
CIoCcOoOBI €€ yCTpaHeHUsI.



AmoMuHui: oyioxxerne B [leproandeckoit cucteme Xxummdeckux deMenToB J1. V1. MenneneeBa, cTpoeHHe
aToMa, HaxOXJAeHue B npupoje. Oru3ndeckne u XUMHUUECKHE CBOWCTBA aMIOMHUHUSA. AM(OTEpHBIE CBOIICTBA OKCHIA
U TUAPOKCHIA ATIOMHUHUS.

XKenezo: nmonoxenue B Ilepuoguueckoii cucreme xumuueckux anementos [I. 1. MenneneeBa, cTtpoeHue
aToMa, HaxoXaeHHe B mpupone. Pusndeckne W XUMHYECKHE CBOMCTBA jkene3a. OKCHIBI, THAPOKCHIBI M CONH
xkemnesa (1) u xenesa (111), ux cocras, cBoiicTBa U MoTydeHHE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHHE ¢ 00pa3llaMH METaJUIOB U CIUIABOB, MX (PM3WYECKUMH CBOMCTBaMH, M3y4YCHHE PE3yJbTAaTOB
KOPpPO3HH METaJUIOB (BO3MOKHO HCIOJB30BaHUE BHICOMATEpHANIOB), OCOOEHHOCTEW B3aMMOIEHCTBHSA OKCHIA
KaJblUs U HATPHs C BOJOH (BO3MOXKHO MCIIOJIB30BAHUE BUAEOMATEPUANIOB), UCCIEAOBAHNE CBOUCTB KECTKON BOABI,
npolecca ropeHHs JKene3a B KUCIOopoe (BO3MOXKHO HCIIOJIb30BaHHE BHICOMATEPHAJIOB), MPU3HAKOB MPOTEKAHHS
KAUeCTBEHHBIX PEAKIWil HAa MOHBI: MarHus, KalbIs, aloMUHESA, 1uHKa, kenesa (1) u xemesa (1), memu (11),
HaOJIOZIGHNEe W OMNKMCAaHHE NPOLIECCOB OKpPAIIMBaHMS IUIAMEHM HWOHAMH HATpHWs, Kalksg W KalblHs (BO3MOXHO
UCIIOJIb30BAaHUE BHJCOMATEPHAJIOB), HCCIIE0BaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA AIIOMHHHUS U THUIPOKCHIA
[IIHKA, PEHICHNE SKCIIEPUMEHTAIBHBIX 33134 110 TeMe «BakHeHIIne MeTabl M UX COCTIMHCHUS.

XuMus ¥ OKpy:Kaowmas cpeaa

BemectBa u MaTepuansl B IMOBCEIHEBHOM JXM3HHM dYelloBeKa. be3omacHoe WHCIONb30BaHHE BEIIECTB U
XUMHYECKHX peakmuii B ObITy. [lepBas mOMOIIE IPH XUMHYIESCKHIX 0KOTaX W OTPABIICHUAX.

Xumudeckoe 3arpsisHeHNE OKpY Karome cpepl (TpeeibHas JOIycTUMasi KOHIICHTPAIH S BEIIECTB, Jalee —
ITJIK). Ponp XxumMuu B pelieHuH SKOJIOTUUECKHUX MTPOOIIEM.

Xumuueckuii Ikcnepumenm:

n3ydeHre 00pas3oB MaTEPHUAIOB (CTEKIIO, CIUIaBBl METAIUIOB, TOTUMEPHBIC MaTEPUAIIEI).

Meostcnpeomemnmnuie ceazu

Peanuzanust MeXNpeAMETHBIX CBA3ed IpHM HM3YyYCHHH XHMHM B 9 Kiacce OCYIIECTBISETCA depes
UCIIONIE30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHATHHA, TaK ¥ TOHSTHH, SBISIONIMXCS CHCTEMHBIMH IS
OTJENBHBIX MTPEIMETOB €CTECTBCHHO--HAYIHOTO [TUKIIA.

OO0I1He eCTeCTBCHHO-HAYYHBIC IMOHATHS: HAy4yHbIH (DaKkT, THIIOTE3a, 3aKOH, TCOPHs, AaHaIu3, CHHTES3,
Ki1accuuKanms, NMepUoJMYHOCTb, HAONIOJCHUE, SKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJIENb, SBICHHUE,
MapHUKOBHIH 3(h(HEKT, TEXHOIOTHUS, MAaTCPHAIIBL.

®du3nka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa,
NIEKTPUYECKUNA 3apsj, NMPOBOAHUKH, MOIYMPOBOJHHKH, IUIEKTPUKH, (HOTOJIEMEHT, BEIIECTBO, TeNO, OOBEM,
arperaTHOe COCTOSIHHE BEUIECTBa, ra3, PacTBOP, PACTBOPUMOCTD, KPUCTAIUTHYECKAsi PemETKa, CIUIABEI, (PU3NIECKHE
BEJIMYHHEI, SAWHUIIB I3MEPEHHS, KOCMUYECKOE IMPOCTPAHCTBO, IUTAHETHI, 3BE3161, COHIIE.

buonorus: dorocunres, npixaHue, Ouocdepa, sKocucTeMa, MHHEpAIbHbIE YJOOPEHUS, MHKPOIJIEMEHTHI,
MaKpOAJIEMEHTBI, TUTATCIIFHBIC BEIIECTBRA.

Teorpadust: atmocdepa, rumpocdepa, MHHEpaNlbl, TOPHBIE IOPOJBI, TOJE3HBIC HCKOMAeMBble, TOILIHBO,
BOJIHBIC pecypcHl.






TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/n

Pasznen 1. HepBOHa‘laJILHLIe XUMHYCCKHUE TIOHATUSA. Hepnozmqecmlifl 3aKOH " Hepno;mqecxaﬂ CUCTEMA XUMHUYICCKHX IJICMCHTOB II[. M. MeHpeneeBa. CTpoeHne

KoauuecTBo yacoB

HaumeHnoBaHue pa3nesnoB u TeM

nporpaMmabl Bcero

DJieKTpoHHbIEe (I (ppoBHIE)

KonTposabHbie
o0pa3oBaTe/ibHbIE pecypchl

padoTsI

IIpakTnuyeckue
padoThI

aTOMOB.
XuMust — BakHast 00J1acThb
1.1 €CTECTBO3HA aKTUYECKOM 5 2 bubmorexa LIOK
. TECTBO3HAHMS U IIPAKTUY 71
P https://m.edsoo.ru/7f41837c
JIeSITCILHOCTH YeJIOBEKA
Bubnmoreka IIOK
1.2 B 1 1
SIICCTRA 1 XUMIHCCKHE pearinm > https://m.edsoo.ru/7f41837c
HUroro mo paszaeny 20
Pa3nen 2. BaxkHejimue npeacTaBuTe I HEOPraHMYeCKUX BeleCTB
bubanoreka [JOK
2.1 B .K LT 0 6
OSAYX. RHCTOPOA. LIOITHE 0B OReIax https://m.edsoo.ru/7f41837c
Bubnnoreka [IOK
2.2 B CIT 1
OAOPOA. 1IOHATHE © KMCHOTAX i COTAX 8 https://m.edsoo.ru/7f41837c
butnuoreka IJOK
2.3 Bopa. P T §) 5 1 1
O/, TACTEOPI. HIOMTHE 0 OCHOBAHITIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 Bubmmorexa [IOK
' coeIMHEeHMIt https://m.edsoo.ru/7f41837c
Hroro mo pasaeny 30
Paznen 3. Xumnueckast ¢Bsizb. OKHCJAMTEJbHO-BOCCTAHOBUTEJIbHbIE PeaKUUU
3.1 XuMmudeckas CBI3b 7 bubmmorexa [IOK
' ' https://m.edsoo.ru/7f41837c
39 OKHUCIUTENIbHO-BOCCTAHOBUTEIILHBIC 8 1 Bbubnaunoreka [JOK
' peakuun https://m.edsoo.ru/7f41837c
Hroro o paszgen 15 bubmorexa [IOK
PAAENY https://m.edso0.ru/7f41837c
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PesepBHOE Bpems

Bubmmoreka IIOK
https://m.edsoo0.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB 10
[MPOI'PAMME

68



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

9 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aeioB H TeM (uudposbie)
KounrtposabHbie IIpakTnuyeckue
n/n MPOTrpaMMBbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paspea 1. BemecTBo U XuMHUYecKHe peakuum
[ToBTOpenue u yriyOieHne 3HaHUH bubanorexa [JOK
11 5 1
OCHOBHBIX Pa3jIeyioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [TOK
' peaxuuit https://m.edsoo.ru/7f41a636
DNEKTPOAUTHYECKAS AUCCOLUALIMSL. bubamorexa [TOK
13 8 1 1
XuMHYECKHE PEaKIUK B paCTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pazgen 2. HemeTasnibl M MX COeTUHEHHUS
21 O061as XapakKTePUCTHKA XUMHYCCKIX 4 1 bubmuoreka [IOK
' snemenToB VIIA-rpymnmel. ['agoreHst https://m.edsoo.ru/7f41a636
' TPYHIBL. T-€p https://m.edsoo.ru/7f41a636
COCTUHCHUS
25 O6uias xape\t;c;epncmlca );I/IMI/I‘I;CKI;II)X , . BuGuorexa LIOK
' DICMEHTOB FPYHIEL A30T, QOCGOp 71X https://m.edsoo.ru/7f41a636
COCTUHCHUS
y O6uias xapelliclTAepHcha X;/I,MI/I‘IGCKI/IX . . , BuGuorexa LIOK
' 3HeMeHTVOB TPYIIbL. STIICPOIL https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCTUHCHUS
Hroro no paszneny 25
Pazgen 3. Meraibl U UX COeAHHEHHSA
Bbubnuoreka [IOK
1 7 4
3 Obume croficTaa MeTamton https://m.edsoo.ru/7f41a636
bubnuorexa [IOK
3.2 B 5 16 1 2
a)XHEHIINE METAJUIBl M UX COCTIHCHUS https://m.eds00.ru/7f41a636
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Hroro mo paznmery 20
Pasnen 4. Xumus u okpy:kamouas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HH YEJIOBEKA 3 bubmorexa LIOK
' H p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesenBIOE Bhe 3 bubnuorexa [TOK
BHOE BpEMSI
P P https://m.edsoo0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IIOYPOYHOE IINIAHUPOBAHUE

8 KJIACC
KoauuyecTBo yacoB Jara DyekTpoHHbIE UG POBHIE
T
Ne i/ Tema ypoka Konrpoanubie IpakTuyeckue oOpa3oBaTe/ibHbIE
Bcero H3yYeHUs
padoThI padoThI pecypcsbl
1 I B B . 1 bubnnorexa [JOK
PCAMET XHMHH. BEIICCTEA. BBOMHBIM https://m.edsoo.ru/ff0d210c
HHCTPYKTaXK.
IIpakTnyeckas padora Ne 1. [IpaBuia
TeXHUKH 0e30IacHOCTH Npu padore B
2 XUMH4ecKoM Kabunere. IIpuembl 1 1 bubmuorexa [IOK
oOpameHus ¢ J1abopaTOPHBIM https://m.edsoo.ru/ff0d227e
00opy10BaHNEM U HATPeBATeIbHBIMH
npudopamu.
3 1 bubanoreka [JOK
XuMuuecKas CHMBOJIMKA. https://m.edsoo.ru/ff0d23dc
4 1 bubanoreka [JOK
[lTepuoanueckas cucrema /.. Menneneesa. https://m.edsoo.ru/ff0d26ca
OTHOCHUTENBHEIE ATOMHASA U MOJICKYJIApHasd BubamoTeka LIOK
5 i 1
Macchl. PacueTHbie 3a1a4y 110 XUMHYCCKOU https://m.edSOO.ru/ff0d28c8
thopmyse.
6 1 bubaroreka [TOK
OCHOBHBIE CBEJICHHS O CTPOCHHH aTOMA. https://m.edsoo.ru/ff0d2a6c
7 1 bubnnorexa [IOK
Hsorombr. https://m.edsoo.ru/ff0d2be8
DJNEKTPOHHI U MX pacIpeie]ICHAE 10 Bubmorexa [IOK
8 0 1- 1
:igepreTquCKHM YPOBHSM 35ieMeHTOB Ne | https://m.edsoo.ru/ff0d2a6e
DJIEKTPOHBI U UX pacIpeielICHHE 110
9HEPreTUYECKUM YpPOBHSIM 3JIeMEeHTOB No BuGmmotexa 1IOK
9 11-20. 1

https://m.edsoo.ru/ff0d2d50
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Bbubnnorexa [JOK

10
WoHbl, HOHHAS CBA3b. https://m.edsoo.ru/ff0d2eae
1 Bbubnnorexa [JOK
KoBaneHnTHas HEeMONApHAS CBA3b. https://m.edsoo.ru/ff0d323c
1 5 K Bbubnnorexa [JOK
JIEKTPOOTPHUIATENILHOCTh. KoBasieHTHas https://m.eds00.ru/ff0d350c
MOJISIPHAS CBSI3b.
13 bubaunorexa [JOK
Merannuueckas CBS3b. https://m.edsoo.ru/ff0d5230
14 KoppekimoHHbIe ynpa)kHEeHUs [0 TeMe Bubmmorexa [IOK
«ATOMBI XUMHUUECKHUX DIIEMEHTOBY. https://m.edsoo.ru/ff0d37fa
15 KontpoabsHnas padora Ne 1 mo teme Bbubnmnorexa [JOK
«ATOMBI XHMHYECKHX 3JIEMEHTOBY. https://m.edsoo.ru/ff0d3al6
16 bubanoreka [JOK
n https://m.edsoo.ru/ff0d3b88
POCTBIE BEIECTBA — METAILIBI.
17 IIpocThie BemecTBa — HEMETaJLIbI. bubaroreka [TOK
Aumnotponust. Bozdyx — cmecw 2az08. https://m.edsoo.ru/ff0d5708
Cocmag 6030yxa. Kuciopoo — snemenm u
npocmoe seugecmso. O30m
18 K M M bubnnorexa [IOK
0JINYECTBO BeriecTBa. Mosb. MoJisipHast https://m.eds00.ru/f0d3f34
Macca BEIIECTBA.
19 Bbubaunorexa [IOK
MosisipHBIi 00bEM Ia3000pa3HbIX BEIIECTB. https://m.edsoo.ru/ff0d40c4
Pemenne 3a1a4 ¢ HCIOIL30BAHUEM Bu6motexa [IOK
20 i:
MOHSATHI: KOJIMYECTBO BEUIECTBA, MOJIIPHAS https://m.eds00.ru/ff0d4290
Macca.
Pemenne 3a1a4 ¢ HCIOIL30BAHUEM Bu6miotexa [IOK
21 HOHATHI: MOJIAPHBIA 00BEM I'a30B, YUCIIO

ABorajpo.

https://m.edsoo.ru/ff0d448e
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Bbubnnorexa [JOK

22 o
i:;’f;ﬁ;al»no Teme «Ilpocrbie https://m.edsoo.ru/ff0d4614
23 bubnuoreka [TOK
CreneHb OKUCIEHUS. https://m.edsoo.ru/ff0d497a
bubaunorexa [JOK
24 Baskneiinue Kiaccsl GMHAPHBIX . -
JE— https://m.edsoo.ru/ff0d4790
25 Bbubnnorexa [JOK
OcHoBaHwUs. https://m.edsoo.ru/ff0d4c4a
26 bubanoreka [JOK
Kucnotsr https://m.edsoo.ru/ff0d4ae2
97 bubanoreka [JOK
Comn. https://m.edsoo.ru/ff0d4dd0
28 KoppekimoHHbIe ynpa)kHEeHUS [0 Bubmmorexa [IOK
BaKHEUIIINM KJIaccaM COETUHEHUH. https://m.edsoo.ru/ff0d4dd0
29 bubanorexka [JOK
Kpucraminueckue peieTKH. https://m.edsoo.ru/ff0d50d2
30 bubaroreka [TOK
YHucThble BelecTBa U CMECH. https://m.edsoo.ru/ff0d4dd0
31 Ilpakmuueckasn paboma Ne 2 «Pazdenenue bubmmorexa HOK
cweceii (na npumepe ouucmxu https://m.edsoo.ru/ff0d4f42
nOBAPEHHOU CONU)»
Bona kak pactBoputens. HaceimieHHbIe 1
32 HEHACBIIIEHHBIE PACTBOPEI. Bu6nuorexa LIOK
MaccoBast 1 00beMHAas T0JIM KOMIIOHEHTOB https://m.edsoo.ru/ff0d542¢
CMECH.
33 K Bbubnuorexa [IOK
Ko et o
34 Bubmorexa [IOK

IIpaxTryeckas pabora Ne 3.

https://m.edsoo.ru/ff0d5708
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«IlpurorosjeHue pacTBOpPoB ¢
onpeaeaéHHOH MAacCOBOii 10J1ei
PacTBOPEHHOTO BELIECTBAY

35 KoppekuonHsle ynpaxxHEHUs 110 TEME bubanorexa [JOK
«CoequHeHNsS XUMUYCCKHUX BJICMCHTOBY. https://m.edsoo.ru/ff0d587a
36 Kontponbsnast padora Ne 2 mo Teme bubmmnorexa [JOK
«CoequHEeHN XUMUYECKHX 3JIEMEHTOBY. https://m.edsoo.ru/ff0d59e2
37 Bbubnnorexa [IOK
dusnyeckue IBICHUS B XUMUH. https://m.edsoo.ru/ff0d5b40
XUMHUUECKUE PEaKIIHH.
38 TemnoBoit 3¢ PeKT XUMHIECKOH peaKIny, bubmmorexa [HOK
MOHSTHE O TEPMOXUMHYECKOM ypaBHEHHH, https://m.edsoo.ru/ff0d5eba
9K30- U SHIOTEPMUIECKUX PEAKITUIX
Xumnyeckue ypaBHeHUs. Peakuun Bubmmotexa [TOK
39 1
PASTIOKCHIL. https://m.edsoo.ru/ff0d6342
40 Peakmum coenHEHHS. bubaunorexka [JOK
https://m.edsoo.ru/ff0d664e
a1 bubarorexa [TOK
Peaxrnu 3amerneHus. https://m.edsoo.ru/ff0d664e
42 bubaroreka [TOK
Peakuuu ooMeHa. https://m.edsoo.ru/ff0d67ca
43 T . bubnmnorexa [JOK
WIIbI XMMIECKUX eaKiuii Ha npumepe https://m.edsoo.ru/ff0d67ca
CBOWCTB BOJIBI.
m duznyeckue 1 XUMUYECKHE CBOMCTBA bubaunoreka [JOK
KHCJIOpoa (peaKkIuy OKHUCIICHUS, TOPCHHUE). https://m.edsoo.ru/ff0dfee2
i C;'IGO:OSI:; nonyqeﬂzm KHCJZOPOOT B BuGmuorexa LIOK
TOPUH M TPOMBIIIIICHHOCTH.
fabopatop P " https://m.edsoo.ru/ff0dfee2
IIpumenenue kucmopoja
4 lonyasin n osupanas chcaopom s biorera LIOK
Y P . posa, P https://m.edsoo.ru/00ad9474
H3Y4YEeHHE €ro CBOMCTB» 3amad 3aga4q
a7 ®duznyeckre U XMMUYECKHUE CBOMCTBA bubnnorexa [IOK
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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BOJIOPO/IA.

https://m.edsoo.ru/00ad9b7c

Cr1oco05I oTydeHnst BOIOPOIa B

bubaunorexa [JOK

48
nabopatopu https://m.edsoo.ru/00ad9a50
I (]
" r[;aKanecxaﬂ pz;ﬁoTa Ne 5 mo Teme Bu6morexa LIOK
«[Mosyuenune u HpaHue B a
oJyserue cou Panue BoAopoaa, https://m.edso0.ru/00ad9cb?2
H3ydeHHe ero CBOCTB»
Pemenne pacue 3aja
50 «BL;qI:Izne}II)mILOT I)-I(II:III\)/(II/I‘I:CI:II/IM Bubmmorexa [1OK
https://m.edsoo.ru/00ad9ela
YpaBHCHHAM»
B 0B
B TBa I" II T'O U3BCCTHOM
. i Y https://m.edsoo.ru/00ad9ffa
KOJIMYECTBY BEIIESCTBA WX 00BEMY
B 68
BHCHU U H HOB H
P R peatt . https://m.edsoo.ru/00ada52c
O6'I>CMHI)IX OTHOUIICHHUHU I'a30B
53 O6o00menue no reme «M3menenus, Bubmmorexa [IOK
MPOUCXOSIIIHE ¢ BeIIeCTBAMM. https://m.edsoo.ru/00ada52c
K °
s I:)I]-[Tpo.]'lbl-[aﬂ padora Ne 3 nmo Teme Butmorexa LOK
3MeHe OMCXO, ec
«V3MCHEHMUS, NPOMCXOHH https://m.edsoo.ru/00ada342
BelleCTBaAMM».
Oxcuibl: coCTaB, Kiaccupukanus, bubnnorexa [IOK
55
HOMEHKJIaTypa https://m.edsoo.ru/00ada6ébc
n N
56 R —— BnSmoncsa LIOK
’ P https://m.edsoo.ru/00ada824
OKCHJIOB
OcHOBaHMSI: COCTaB, KaccuuKars, bubanoreka [JOK
57
HOMEHKJIaTypa https://m.edsoo.ru/00ada96e
58 Ilony4yenue u XuMHYECKUE CBOICTBA Bu6mmorexa [IOK
OCHOBaHMH https://m.edsoo.ru/00adaab8
59 Kucnotsl: coctas, kiaccupukanus, Bbubanorexa [TOK

HOMEHKJIaTypa

https://m.edsoo.ru/00adac34
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60 [omyueHne U XUMHYECKIE CBOMCTBA 1 Bubmmorexa IIOK
KHCJIOT https://m.edsoo.ru/00adaab8
61 Coummu (cpenHre): HOMEHKIIATYPa, CIIOCOOBI 1 Bubmmorexa IIOK
TIOJTyYICHHS, XAMUICCKHE CBONCTRA https://m.edsoo.ru/00adaab9
62 I'enernueckas cBsA3b MEKAY KllacCaMH 1 bubnnorexa [JOK
COCIMHCHUH https://m.edsoo.ru/00adae28
OKHCIUTENFHO-BOCCTAHOBUTEIIHBIE bubnmorexa I[JOK
63 1
peaKIum https://m.edsoo0.ru/00adb076
64 OKHCIIUTENTN H BOCCTAHOBUTEIH 1 bubmorexa LIOK
https://m.eds00.ru/00adb076
65 VYupaxuenus B coctaBnennn OBP 1 bubnuoreka [TOK
METOJIOM 3JIEKTPOHHOTO GanaHca. https://m.edsoo.ru/00adb486
IIpaxTryeckas pabora Ne 6. Permenne
66 SKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME 1 bubamoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHX https://m.edsoo.ru/00adb33c
COEIMHEHUIT
O6061ieHne mMatepuana TeM «Baxueiine
67 HpEZ[CI:aBI/ITeJII/I H:OpFaHI/I‘IeCKI/IX BEIICCTB 1 bubamorexa LIOK
’ https://m.edsoo.ru/00ad9ch2
OBP»
68 KonTtponsHas pabota Ha MPOMEKyTOUHON 1 Bubnuorexa IIOK
aTTecTalnun https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 68
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9 KIIACC

KoandecTBo yacoB

JJieKTpOHHbIE UG poBbIe

Ne Jara
Tema ypoka Konrponsnsie | IIpakTHueckme o0pasoBaTeJbHbIe
n/n Bcero H3y4eHHs
padoThI padoThI pecypchl
[Nepuonudeckuii 3akoH. [leproanyeckas

1 p p u 1 Bbubnuorexa I[IOK

cucteMa xummdeckux anementos . U.

https://m.edsoo.ru/00adb59e
Mengeneesa
3aKOHOMEPHOCTH B H3MCHEHUH CBOMCTB

2 P .. 1 Bubnmorexa [IOK
XAMHWYECKHUX JIEMEHTOB TIEPBBIX TPEX

PBHIX TP https://m.edsoo.ru/00adb6b6
TIEPHUOIOB

3 Knaccudukaius 1 HOMEHKIaTypa 1 Bubnuorexa [IOK
HEOPraHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMu4ecKo# CBSI3H U THIIBI 1 bubanoreka [JOK
KPUCTAIUTHYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel mo Teme

5 «[loBTOpEHNE 1 yriTyOJIeHNEe 3HAHUI 1 1
OCHOBHBIX pa3J/IeioB Kypca 8 Kiiaccay

6 Krnaccudukaiiuss XAMHUYECKUX PEaKIUil 1Mo 1 Bubnmorexa ITOK
Pas3IUYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[oHsATHE O CKOPOCTH XUMUIECKOH PEaKIIHH.

7 0 P p 1 Bbubnmoreka IJOK

OHSITHE O TOMOTE€HHBIX U T€TEPOTCHHBIX
P https://m.edsoo.ru/00adbe9a
peaxImsx
[NonsATHE 0 XUMIYECKOM PaBHOBECHH.

8 @DakTOpHbl, BAUSIOLINE HA CKOPOCTh 1 Bubmmorexa [IOK
XUMHUYECKOM PEaKIMK U MOJ0KEHHE https://m.edsoo.ru/00adc28c
XHUMHUYIECKOTO PAaBHOBECHSI

9 0 1 Bubmmorexa [IOK

KHUCJIMTEIbHO-BOCCTAHOBUTEIILHBIC PEAKI[HH
peart https://m.edsoo.ru/00adcade
10 Teopus IIeKTPOINTHYECKON UCCOHAIIHH. 1 Bubmmorexa IIOK

CunbHBIE U cT1a0bIe AIIEKTPOIHUTHI

https://m.edso0.ru/00adcd68
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Bubnuorexa [JOK

11 u i
OHHPIC YPABHEHIA pealdiit https://m.edsoo.ru/00add448
X . .
| e e e e
pel . https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYCCKON JTUCCOIAAIIH
X . .
13 npererassemit o6 smexrpommceroi bitmnorera LIOK
pel P https://m.edsoo.ru/00add8h2
JIICCOIIHAITIH
14 Ilo eo 0JIN3€ COJICH bubmorexa LIOK
HATHE O TH u i
Ao " https://m.edsoo.ru/00add9d4
15 O0600IIeHHE U CUCTEMAaTH3aIHsI 3HAHHH Bubmmorexa LIOK
B H https://m.edsoo.ru/00addd12
16 [pakTtnaeckas padora Ne 1. «Pemrenue Bubmmorexa [IOK
9KCIICPUMEHTATIBHBIX 38]1a1» https://m.edsoo.ru/00addbfa
K 6oTa Ne2
17 Onecponmmmeeras aucconsain bimorera LIOK
p A HHAHH https://m.edsoo.ru/00addecO
X7MUYECKUE PEaKINH B PaCTBOPAX)
18 O061as XapaKTePUCTHKA FaIOTCHOB. Bubnmorexa [TOK
XuUMHYeCKHE CBOWCTBA Ha PUMEPE XJI0pa https://m.edsoo.ru/00addfe2
X .C
19 xmnicexne croicraa, moayucre bimorera LIOK
1oy ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20| lomevnnt consmot mmonoma oo bimorera LIOK
Y > YA https://m.edso0.ru/00ade348
CBOWCTB
. B:;qnc%e};:g nc()) ypaBHSeH::ng XI/;MI/I‘.I:CKI/IX BuGmiorexa LOK
KLU U OJTUH U TCHTOB JIaH B
Peaiiiity, ecim on P A https://m.edsoo.ru/00ade488
U30BITKE
OO6mras xapakTepucTrka 3eMeHToB VIA- bubnmoreka [JOK
22
TPYIIIIBI https://m.edsoo.ru/00ade64a
23 AnnoTportHbie MOJU(UKAIIMN CEPEI. Bubnmorexa IIOK
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Haxoxznenue cepbl 1 €€ coeIMHEHUI B
pupoae. XMMUUECKHE CBONCTBA CEPBI

https://m.edsoo.ru/00ade64a

24 CepoBoniopo, cTpoeHue, pu3ndecKue u Bubnuoreka [JOK
XAMHYECKHE CBOHCTBA https://m.edsoo.ru/00ade802

25 Oxcupsl ceprl. CepHast KHCIOTa, GU3UIECKUE Bubmmorexa IIOK
U XUMHYECKHE CBOWCTBA, IPUMCHEHUE https://m.edsoo.ru/00adea28
XMMHYECKUE PEaKIuu, JeKalie B OCHOBE

26 MIPOMBIIIICHHOTO CIT0c00a IOTydeHHs Bubmmorexa IIOK
CepHOI KUCIOTHI. XUMHYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYXXaIoIIeH cpeabl COCIUHECHUIMH CEPBI

97 Brruncnenne MaccoBoM J0JM BBIXOJ1A bubaunoreka [JOK
MPOJIYKTa PEAKIINH https://m.edsoo.ru/00adec8a
O01mas xapakTepUCTHKA AIeMeHTOB VA-

28 " Af)so pac OCTpaHEeHHUe one bubmrorexa LIOK

TITIBI. T, PACIPOCTPaHEHHE B IIPH ,
Py pactipoctp . prpoa https://m.edsoo.ru/00adeeab
¢du3nYecKkrue 1 XUMUYEeCKUE CBOWCTBA
AMMUaK, ero GuU3NIECKUe U XUMUICCKUE Bubmmorexa [IOK

29 N
CBOWCTBA, MOJTYYCHHE U MPUMCHEHHE https://m.edsoo0.ru/00adf004
II 6ota Ne 3

0 onysene awwma, mysene ero BuGorera LLOK

JIy4eHHE aMMH u HHE er
N Y gk https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3OTHas KHCIOTa, e€ Qu3nIeckue u Bbubnnoreka [JOK
XUMHYECKHE CBOHCTBA https://m.edso00.ru/00adf306
Hcrionp30BaHNe HUTPATOB M COJEi aMMOHMS

32 B Ka4eCTBE MHHEPAJIBHBIX yI0OPEHHHA. Bubmmorexa [IOK
XuMHYIECKOe 3arpsi3HEHHE OKPYKAIOIIEH https://m.edsoo0.ru/00adf518
Cpenbl COeANHEHUSIMHU a30Ta
Docdop. Oxc ocopa (V octhopHa

33 op q)K a1 docopa (V) 1 ochopras Bubnmorexa [IOK
KHCIIoTa, GU3NYECKUE U XUMUIECKHUE

5 https://m.edso0.ru/00adf68a
CBOHCTBA, ITOJTyYCHHE
34 Hcnonp3oBanue pocdaros B KauecTBe Bubmmorexa IIOK

MUHEPAIBHBIX YA0OpeHUH. 3arps3HeHne

https://m.edsoo.ru/00adfc20
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MIPUPOIHOIT cpensl pocharamu

Vriiepos, pacnpocTpaHeHue B IPHPOJIE,

Bbubaunoreka [JOK

35 .
bu3nUecKre U XUMHIECKIE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepona, ux Gpuzndeckue u
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHUECKUE Bubnuorexa [IOK
npoOIeMbl, CBSI3aHHBIC C OKCHIIOM Yrieponaa https://m.edsoo.ru/00adfebe
(Iv)
37 v . Bubnuorexa I[JOK
roJIbHAst KUCJIOTa U €€ COoJIn
https://m.edso00.ru/00ae006¢c
[paktuyeckas padora Ne 4 o Teme
38 "1}130 eHue peK CJIOTO Ta3a bubamorexa LIOK
JIydeHHE YTIEKHUCIIOro ra3a.
Y Y ; https://m.eds00.ru/00ae027¢
KauecTBeHHas peakuus Ha KapOOHAT-HOH
39 [epBoHavaNbEHBIC TOHATHS 00 OPTaHUYECKUX Bubmmorexa [IOK
BEI[ECTBAX KaK O COSMMHCHHUSIX YrIIepoia https://m.edsoo.ru/00ae054e
40 K . Bubnmorexa [JOK
€MHUI U ero CoeTMHEHUS
P s https://m.edso0.ru/00ae080a
[Mpaktuyeckas padora Ne 5. Pemenue
a1 P P Bubnnoreka IJOK
9KCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
P N A https://m.edso0.ru/00ae0bf2
«BaxHeiile HeMeTaIbl U KX COCMHEHHUS
42 KontponsHas padora Ne3 mo teme Bubmmorexa [IOK
«BakHeHlIe HEMETAJUIBI U UX COSIUHEHUS) https://m.edsoo.ru/00ae0e18
O01mas xapakTepUCTHKA XUMHYECKIX
43 3JIEMEHTOB — METaJIOB. MeTauindeckas Bubnmoreka [JOK
CBSI3b M METAJUTMYECKAsI KPUCTAIUTNYECKAsT https://m.edsoo.ru/00ae103e
pemérka. Ou3nMUecKue CBOMCTBAa METAIIIOB
XUMUYECKUE CBOMCTBA METAJLIIOB.
m 3 . . Bbubnaunoreka [JOK
JIEKTPOXUMUYECKHU PsiJ] HAPSDKEHU I
P PAL Hatlp https://m.edso0.ru/00ae1156
METaIoB
O61rue criocoObl MOTYYSHUS METAIIIOB.
Hl Y Bubmmorexa [IOK
45 CrutaBel. BeraucneHus 1mo ypaBHEHHAM

XUMHYCCKUX peaKHI/Iﬁ, €CJIM OJJUH U3

https://m.edso0.ru/00ae1156
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PEareHTOB CONEPIKHUT IPUMECH

46 [onsaTHE 0 KOPPO3UH METATUIOB EH6H_HOTeKa oK
https://m.edsoo.ru/00ael1278

47 [{enounbie MeTAILITBI Bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2

48 OKCHIBI ¥ THAPOKCUIBI HATPUS U KaJIHs bunmorexa [IOK
https://m.edsoo.ru/00ae14b2

49 [{eno4HO3eMETBHBIC METAIUTBI — KANBIUH 1 Bubmmorexa [JOK
Maraui https://m.edsoo.ru/00ae15e8

50 Bakneinine coeiMHeHNs KaabIUs bubmorexa [IOK
https://m.edsoo.ru/00ae15e8

51 O0001IICHIE ¥ CUCTEMAaTH3AIMS 3HAHHIA

52 JKé&cTrocThb BOJBI M CIIOCOOBI €€ yCTpaHEeHHs bubmorexa LIOK
https://m.edso0.ru/00ae1886

53 [paktuyeckas padora Ne 6 o Teme Bubnuoreka [IOK
"¥EcTKOCTh BOJBI K METO/IBI €€ yeTpaHeHus" https://m.edsoo.ru/00aelae8

N bubanoreka [JOK
>4 Aol https://m.edscﬁ).ru/Oan1064

55 AwmpoTepHbIe cBOICTBA OKCHIA U Bubmmorexa [IOK
THJIPOKCH 1A https://m.edsoo.ru/00aelc64

Bubnmorexa ITOK
56 Keneso https://m.edscﬂ).ru/Oan1d86

57 Okcuapl, THIPOKCUABI 1 coin xenesa (1) u Bubnnoreka IJOK
xenesa (1) https://m.edsoo.ru/00ae35e6

58 00001IIeHIE ¥ CUCTEMATH3AIMS 3HAHHIA

D | o o v BuGmuonea LIOK
«BakHelI11e METAIUIBI U UX COEAUHEHU» https://m.edsoo.ru/00ae3de8

o | e

HM30BITKE WIIH COACPIKUT IMPHUMECH.

https://m.edso00.ru/00ae1750



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

Brruucnenus MaccoBoii 10JIH BBIXOIa
MIPOAYKTA PEaKIHH

61 O0001ICHNIE U CUCTEMAaTH3AIHS 3HAHHMA 1
62 Kontponsnas padora Ned o Teme 1

«Baxnelime MeTauibl U UX COCIMHEHUS
63 BemiectBa 1 MaTepuasl B IOBCEIHEBHOU 1 Bubmmoreka [IOK

)KU3HH YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XuUMHUUECKOe 3arpsa3HeHUE OKpYy Karollei 1 Bubnuorexa [JOK

cpezb https://m.edsoo.ru/00ae4270
65 Ponb xumun B perieHnn 3K0JI0rHYECKUX 1 Bubmmorexa [IOK

npobiiem https://m.edsoo0.ru/00ae4270
5 | ot no e dBemmcorso n mamcEe : biGmnorera LIOK

peakim» https://m.edsoo.ru/00ae0d0a
67 O00011IeHNE U CUCTEMATHA3AIMs 3HAHUH T10 1 Bubnmoreka [JOK

Teme «HeMeTaibl ¥ UX COSAUHEHUS https://m.edsoo.ru/00adb33c
68 O060011IeHNE U cCUCTEMATHA3AIMs 3HAHUH T10 1 Bbubnnoreka [JOK

TeMe «MeTauibl U UX CPEAUHEHUS https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» Xumus, 8 xnacc/ I'abpuemnsa O.C., Octpoymo WU.I'., Cragkos C.A., AKIHOHEpHOE 00IIECTBO
«M3narensctBO «IIpocBerieHue»
* Xumus, 9 knace/ ['adbpuensia O.C., Octpoymos U.I'., CnankoB C.A., AKIIHOHEPHOE OOILECTBO

«M31aTenbCTBO «HpOCBeHIeHI/Ie»

METOJUYECKHUE MATEPHAJIBI JJIS1 YUUTEJIA

https://edsoo.ru/Predmet_Himiya.htm

OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

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

OueHo4yHbIe poueaypbl
s ycmuwix omeemos onpedensiiomcs ciedyouue Kpumepuu oyeHokK:

OrMmerka «5»:

e  OTBEeT IOJHBIA M TIPaBWIBHBIA Ha OCHOBAaHMH WM3YYEHHBIX TEOPHl; - MaTepHal H3JIOKCH B
OIPEJEIICHHOM JIOTHYECKOU IIOCIEA0BATEIbHOCTH, IUTEPATYPHBIM A3BIKOM;
o OTBET CaMOCTOATENbHEINA. CHcTeMaTHYeCKas JAEMOHCTpaIus rnmpaBUJIbHBIX OTBECTOB.
OtmeTka «4»:

®  OTBET MOJHBIN U MPaBHIIGHBIA HA CHOBAHWHU H3YYCHHBIX TCOPHIA;
e MaTepual M3J0XKEH B ONPECIEHHOW JIOTUYECKOW MOCIeN0BATEILHOCTH, IIPH 3TOM JOIMYIIEHBI
JIBE-TPHU HECYIIECTBEHHBIE OUTUOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTEIS.
OtrMeTKka «3»:

e OTBEeT TMOJHBIA, HO TPU OTOM JOMYIIEHA CYIIECTBEHHAs OINMOKAa WM OTBET HEMOJHBIH,
HECBSI3HBIN.
OrMmerka «2»:

o npu  OTBCTC O6Hapy)KGHO HCIIOHMMAHHUE Y4YalllUMCd OCHOBHOI'O COACPIKaHUA y‘l66HOFO
mMarepuaia ujin J0IMyHICHbI CYHICCTBECHHBIC OH_II/I6KI/I, KOTOPbIC yqamnﬁc;r HE MOXKXECT HUCIIPABUTH
IIPU HABOJANIUX BOIPOCAX YUUTECIIA UJIU YaCTUYIHO UCIIPABIIACT HE3HAUYNTEIILHBIC.

Oyenka dKCnepuMeHmantbHuIX YMeHull, 1a60pamopHbvix pabom
OI1leHKa CTaBUTCSI HA OCHOBAaHWHU HAOIOICHHS 32 YYaUMUCS U IICBMEHHOTO OTYETa 3a PadoTy.

Ormerka «5»:

o pa60Ta BBITIOJITHEHA IMMOJTHOCTHIO U MPaBUJIBHO, CACTIaHbI IIPABUJIBHBIC HaGHIO}leHI/ISI " BBIBOJBI,


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

®  DKCIEPUMEHT OCYLIECTBJICH IO IUIAHY C YY4ETOM TEXHHUKH O€30HMAaCHOCTH M NpPaBHI pabOoTHI C
BEIIECTBAMU M 000PYIOBaHUEM;
®  [POSBJIEHBI OPraHNU3AIMOHHO - TPYJOBBIE YMEHHUs, TOANCPKUBAIOTCS YUCTOTa pabouero mecra
1 TIOPSIOK (Ha CTOJIe, SKOHOMHO HCIOJIB3YIOTCS PEaKTHBHI);
®  CHCTEeMaTHYeCKOE IPaBUIILHOE BBIIOJIHEHHE JTa00PaTOPHBIX paboT.
OtmeTka «4»:

e pa0boTa BHINOJHCHA MPABUIBHO, CICTAHBI MPABUIIbHBIC HAOIIOJACHUS U BBIBOJBI, HO MPH I3TOM
9KCIEPUMEHT IPOBECH HE TOJTHOCTHIO WM JIOMYIICHB HECYIIECTBEHHBIE OIMOKHN B paboTe C
BEIIECTBAMH U 000PYIOBAaHUEM.

OtrMeTKa «3»:

e paboTa BBINOJHEHA MNPaBIJIBHO HE MEHEE YEM HAIOJIOBHHY WM JOMYIIEHAa CYyIIECTBEHHAS
omu0OKa B X0/l SKCIIEpUMEHTa B OOBSICHEHNH, B 0DOPMIICHUH PaOOTHI, B COONIOICHIH TPaBIII
TEXHUKN 0€30IIaCHOCTH Ha padoTe C BemecTBaMH M 000pyIOBaHHEM, KOTOpas UCIIPABISAETCA 10
TpeOOBaHUIO YIUTEIIS.

Ormerka «2»:

e jomyleHsl aBe (M Ooliee) CYIICCTBEHHbBIC OIIMOKU B XOJE IKCICPHMEHTA, B OOBACHCHUH, B
opopmiieHHH pabOTHl, B COONIOACHUHM TIPAaBWJ TEXHWKH OC30MacHOCTH TpU paboTre ¢
BEIIECTBAMH M OOOpPYIOBaHHMEM, KOTOPHIC YYallMHACSd YacTHYHO MOXET HCIPABUTh IO
TpeOOBaHHIO YUHUTEILS;

e  paboTa BBHINOJIHEHA YACTUYHO, Y YYAIEerocs IJI0X0 Pa3BUTHI IKCIIEPUMEHTAIbHBIC YMEHHUSL.

Oyenka ymeHuli peulams pacuemuvle 3a0ayu
Ormerka «5»:

® B JIOTMYECKOM pACCY)KICHHHM H PEUICHHA HET OIMOOK, 3ajadya pelIeHa palHOHAIbHBIM
crocoooM;
®  CHCTEeMAaTHYEeCKOE NPaBUIbHOE PELICHHE PACUETHBIX 337134,
OtrMeTKa «4»:

® B JIOTHYCCKOM pAcCyKIACHHU W PEIICHHUS HET CYMECTBEHHBIX OIMOOK, HO 3ajJadya pelreHa
HEepaIMOHAIEHBIM CIIOCOOOM, HIIH JOMYIICHO He OoJiee IBYX HECYIIECTBCHHBIX OMIMOOK.
Ormerka «3»:

o B JIOTHYCCKOM paccymneHI/m HET CyHleCTBeHHI)IX OI_III/I6OK, HO z[onymeHa CyH_IeCTBeHHaSI
omuOKa B MaTEMaTHYECKUX pacdeTax.
Ormerka «2»:

o HUMECTCA CYIIECTBECHHBIC OIIMOKH B JIOTUYECKOM pacCyKI€HNU U B PCIICHUU. U OTCYTCTBUEC
OTBE€TA HA 3aJIaHUC.

Oyenka nucbMeHHbIX KOHMPOIbHLIX PAOOM
OrMmerka «5»:

e  OTBET MOJIHBIM U MPABUIIBHBIH,
®  CHCTEeMAaTHYECKOE MPaBWJIBHOE PelieHNe KOHTPOIBHBIX padoT.
Ormerka «4»:

° OTBET HEIOJHEIN WIIH JAOIMYHICHO HE Ooiee JABYX HECYIICCTBCHHBIX OIIHOOK.



Ormerka «3»:

e paboTa BHIMIOJHECHA HE MEHEE YeM HATOJIOBUHY, JOMYIICHA OJHA CYIICCTBCHHAs ONIMOKA U TIPU
9TOM JIBE-TPU HECYIIECTBEHHBIE.
OrMmerka «2»:

e paboTa BHITIOJHEHA MEHBIIC YeM HATMOJOBHHY HIM COIEPXKUT HECKONBKO CYIIECTBEHHBIX
OLINOOK.
e  paboTa He BBINOJIHEHA.

Oyenxa mecmoguix pabom

Ipu olleHUBaHUK TECTOB HCIIOIB3YETCs CICAYIOIIAs [IIKaia
«5» - 90 — 100 %;

«» - 70— 89 %;

«3» - 50 - 69 %;

@»-0-49%






