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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XMMHH Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus pa3paboTaHa B COOTBETCTBUHU C
ycraBoM MOBY nuneiiNel c.bosnbiieycTbUKMHCKOE U TPpEOOBAaHUM K pe3ysibTaTaM OCBOEHMSI OCHOBHOM
00pa30BaTeNIbHON MPOrpaMMbl OCHOBHOTO 00mIero oOpaszoBanus, npeacraBieHHbx B @T'OC 00O, a
Takke Ha oOcHoBe (enepanpHO paboueld  mporpammel  BocnuTanms MOBY  muneiiNel
c.bospieycThUKMHCKOE M € Y4€TOM KOHLENIMHM IpenojaBaHusl ydeOHoro mnpeamera «XUMHS» B
oOpa3oBaTeNIbHBIX opranm3ausx Poccuiickoit denepamum.

[Iporpamma o XuMuu JaéT MpEACTaBICHUE O LENsX, 00IIel crpareruu 00y4eHus, BOCHUTAHUS H
pa3BUTUS OOYYaIOIIUXCSl CPEACTBAMHU y4EOHOIO IMPEAMETa, YCTAaHABIMBAET 00s3aTENIbHOE IPEIMETHOE
coJiep’KaHue, MpeaycMaTpuBaeT paclpelielieHne ero mo KjaccaMm U CTPYKTYpHUpPOBaHUE MO paszenaM U
T€MaM @pPOrpaMMbl [0 XUMHUH, OIPEIENsAeT KOJIUYECTBEHHbIE M KAueCTBEHHBIE XapaKTEPUCTUKU
COJIEp’KaHUs, PEKOMEHIYEMYIO TOCJIEI0BaTEIbHOCTh M3YyUEHUS XMMHHM C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOIO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEW OoOydarouxcs,
onpezensieT BO3MOKHOCTH IpeaMeTa sl peain3alun TpeOoBaHUIl K pe3ysibTaTaM OCBOECHHS OCHOBHOM
00pa3zoBaTelIbHON TPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsA, a Takke TPeOOBaHMM K
pe3ynpraTaM OOyueHUss XMMHMM Ha YpOBHE L€l H3ydeHUs IpeIMeTa M OCHOBHBIX BHUJOB yueOHO-
M03HABATEIbHOMN JAEATEIbHOCTH 00y4YaIOUIErocs 0 OCBOEHUIO YUEOHOTO COACpKAHHUS.

3HaHME XUMHH CIY)KUT OCHOBOM s (OpPMHUPOBAHMS MHMPOBO33pPEHHUS OOydaromierocs, ero
MIPEJICTaBICHU O MaTepHaJIbHOM €IWHCTBE MHpa, BaXHYIO pOJIb UrparoT (GopMmupyeMble XHMHEH
MIPEJICTaBJICHMS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIOIMH BEIIECTB B IPUPOJE, O MYTSIX PEeIIeHus
TJI00ATBHBIX TTPOOJIEM YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTETUUCCKOM, MUIIICBOU U
9KOJIOTMYECKOM 06e30MacHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaju3allid BO3MOXKHOCTEHW JJIsi caMOpa3BUTHS U (POPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHT BKJIaJ B ((POPMHUPOBAHUE MBIIIIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyJaromnuXcsi, HABHIKOB
X CaMOCTOSTENbHON Y4eOHOUM NesATeNbHOCTH, IKCIEPUMEHTANbHBIX W HCCIEAOBATEIbCKUX YMEHHUMH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOMN KU3HU, TaK U B MPO(HECCHOHATILHOM eI TeIbHOCTH;

3HAKOMUT CO CIeHU(UKON HAYyYHOTO MBIILJICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsjAa Ha
€IMHCTBO MPHUPOJABI U YEJOBEKa, SBJISETCS OTBETCTBEHHBIM 3TanoM B ()OPMUPOBAHUU €CTECTBEHHO-
HayYHOU rpaMOTHOCTU OOy4aIONINXCS;

CHocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCS.

JlanHble HampaBiieHUs B O0Yy4eHHHM XUMUU 00€CIeUMBAIOTCS CHEU(PUKON coaepKaHusl yueOHOro
IpeMeTa, KOTOPBIi ABJIAETCS MeIaroruueck aaanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKU XMMHH Ha
OTPEICIIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro o0O0pa30BaHMs OpPUEHTHUPOBAH HA OCBOCHHE
OoOy4aroUIMMUCS CHCTEMbl TE€pPBOHAUYAIBHBIX MOHATHA XUMHH, OCHOB HEOPraHWYECKOM XHUMHUU U
HEKOTOPBIX OTJEIIbHBIX 3HAYUMBIX MOHATUN OPraHUYEeCKOM XHUMUH.

CrpykTypa coJiep>KaHusi MporpamMMbl 0 XUMUKM c(hOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO MOJX0/a K
e€ uzydenuto. CozepikaHue CKJIaIbIBACTCA U3 CUCTEMbI MOHATUH O XUMHUYECKOM DIIEMEHTE U BEIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKO# peakiuu. O0e 3TU CUCTEMbI CTPYKTYPHO OPTraHM30BaHbI 110 MPUHIIUITY
IIOCJIEJOBATEIBLHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMHH;

— YY€HHUS O CTPOCHHUH aTOMa U XUMHYECKOU CBS3H;

— MpeACTaBIECHUHN 00 MEKTPOIUTUYECKON TMCCOIMALINY BEILIECTB B PaCTBOPAX.

Teopernueckre 3HaHHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUUYECKH MOJYUYEHHBIX U OCMBICIEHHBIX
(hakTOB, Pa3BUBAIOTCS MOCIEIOBATENHLHO OT OJTHOTO YPOBHS K JPYroMy, BBITIONHSS (QYHKIIUN OOBSICHEHHS
U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXHOCTEM MPAKTUYECKOTO MPUMEHEHHS W MOIY4YEHUs
M3Yy4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl O XUMHUH CHOCOOCTBYET (DOPMHUPOBAHMIO MPEACTABICHUS O XMMHYECKOU
COCTAaBJISIIOILEH HAYyYHON KAPTUHBI MUpPA B JIOTHUKE €€ CUCTEMHOU MpUpPOJIbl, IIEHHOCTHOIO OTHOLIEHUS K



HAayyHOMY 3HAHHUIO U METOJaM II03HaHUS B Hayke. l3yueHue XuMuM NpPOUCXOAUT C MPUBJICUEHUEM
3HaHUH U3 paHee M3y4YEeHHBIX y4eOHBIX mpeaMeToB: «OKpyxkaoummii Mup», «buonorus. 5—7 Kkimacce» u
«®Dusuka. 7 Kiacey.

[Ipy wu3yd4eHUM XUMUH TPOUCXOIUT (POPMUPOBAHHE 3HAHMKA OCHOB XHUMHUYECKOW HAyKH Kak
00J1aCTH COBPEMEHHOTO E€CTECTBO3HAHMUS, IMPAKTUYECKON IEATETHbHOCTH 4YeJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOH KyIbTypbhl. 3ajaya y4eOHOro mpeaMeTra COCTOMT B (POPMHPOBAHUU CHUCTEMBI
XUMHYECKUX 3HAHUH — BaXHEHIUX (AKTOB, MOHATHHA, 3aKOHOB W TEOPETHYCCKHUX TIOJIOKCHHH,
JOCTYIHBIX 0000ILEHNN MHPOBO33PEHUECKOI0 XapakTepa, S3bIka HAyKd, B MPUOOLIEHUM K HayYHBIM
METOJIaM TIO3HAHUS TP HW3YyUCHHHM BEUISCTB M XUMHUYECKHX peakiuid, B (GOpPMHUPOBAHUU W PA3BUTUU
[I03HABATEJIbHBIX YMEHUN U UX NPUMEHEHUU B yuyeOHO-II0O3HABATEIbHOW M y4yeOHO-UCCIIE0OBATEIbCKON
JEeSITEIbHOCTH, OCBOCHUH IIPAaBUJI O€3011aCHOT0 0OpaIlleHHsI C BELIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipu u3ydeHnn XMMUHM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs BaXHOE 3HAYCHHE MPHUOOpEH
TaKMe LU, KaK:

— (QopMupoBaHHWE HHTEIUICKTyaJlbHO Ppa3BUTOM JIUMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHHYECTBY, CaMOCTOSTEIbHOMY MPUHATHIO PEUICHUH, CHOCOOHON aganTUpOBaThCS K OBICTPO
MEHSIFOIITUMCS YCIIOBUSIM JKU3HU;

— HaIpaBJIEHHOCTh OOYyY€HHUs Ha CHUCTEMAaTHYECKOE MPUOOLIEHHE O0YyYaroIMXCsl K CaMOCTOSATEIbHON
[M03HABATEIbHON /I€ATEIbHOCTH, HAYYHBIM METO/IaM MO3HaHUs, (OPMUPYIOIIMM MOTHUBALMIO U PAa3BUTHE
CITOCOOHOCTEN K XUMUHU;

— olecrneyeHue YCIIOBHH, CIMOCOOCTBYIONIUX MPHUOOPETEHHI0 OOYYArOIIMMUCS OTBITa PAa3HOOOpa3HOM
NESITETFHOCTH, TIO3HAHUS M CaMOTIO3HAHUS, KIIFOYEBBIX HABBIKOB (KITIOYEBBIX KOMIETEHIIN), UMEIOIITUX
YHHUBEpPCAJIbHOE 3HAUEHHUE JIJISl Pa3IMYHBIX BUJIOB JIEATEIbHOCTH;

— ¢opMupoBaHue oOuell (QYHKIMOHAIBHOM M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM 4YHCIIE
YMEHUN OOBSICHATH M OIICHUBATH SBJICHUS OKPY)KAIOIIEr0 MUPA, UCTIOIL3Ys 3HAHUS U OIBIT, TIOJy4YeHHbBIC
IpU W3YYEHUU XUMUU, NMPUMEHATh MX IMPHU pelIeHUU MpoOjeM B MOBCETHEBHOM KU3HU U TPYIOBOU
NESATENbHOCTH;

— ¢opMupoBaHUE Y 00YJAIOMUXCS TYMAHUCTUYECKUX OTHOIICHHM, TOHUMaHUS LIEHHOCTH XMMHUYECKUX
3HAHMUN JUIs BBIPAOOTKHU HKOJIOTMYECKH 11€1eCO00pa3HOro MOBEJACHUS B OBITY U TPYIOBOM AEATEIHLHOCTH B
LETSAX COXPAHEHMS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOJHON Cpebl;

— pa3BUTHE MOTHBALMU K 00Y4EHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAaMOBOCIIMUTAHUIO HA OCHOBE
YCBOGHMSI OOIIEYEeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mpodwmis Hu
HAIPaBJICHHOCTH JAJIbHEHUIIETO 00ydeHHUSI.

OOmiee 4YMCIIO 4YacoB, OTBEACHHBIX JJIS W3YYEHHUS XHMHUUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanusi, coctaBisgeTr 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeJenio), B 9 kiacce — 68 yacos (2
yaca B HEJIEINIO).

Jannast paboyas mporpamma 1o XuUMHH i 8-9 KIIacCOB COCTaBJIEHA C YYETOM CIEAYIOUINX
HOPMAaTUBHBIX JOKYMEHTOB:
1. Vcrap MyHunumambHOro  oOmIe00pa3oBaTeabHOrO0  OIOHKETHOTO  yupekaeHus  sunend  Nel
c.bonbieycThMKHHCKOE MYHUIIMTIANBHOTO paiioHa MeuetnuHckuii paiion Pecnyonuku bamkoprocran.
2. Pa6ouas nporpamma Boctiutanust MOBY nuneit Nel c.bonbiieycteukuHckoe.



COIAEPKXAHUE OBYYEHUA
8 KIIACC

IIepBoHayabHbIE XMMUYECKUE IOHATHUS

[Ipeamer xumuu. Ponp XuMuu B )KU3HU YesloBEKa. XUMHUs B cucTeMe HayK. Tena u BemiectBa. @usznyeckue
CBOICTBA BEILIECTB. ArperaTHoe cocTosiHue BewecTB. IloHsTHE O MeTogax MO3HaHUS B XUMHUHU. UucCTble
BemecTBa U cMecH. CriocoObl pa3aesieHus: CMeceu.

ATOMBI U MOJIEKYJIBl. XUMUYECKUE 3JIeMeHThl. CHUMBOJIbI XUMHUYECKUX 3JIEMEHTOB. [IpocThie U CIIOXKHBIE
BeILleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckast Qopmyna. BaneHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemiectB. OTHocuTenbHas arToMHas Macca. OTHocuTeNlbHas MOJEKyJIsipHas wacca. MaccoBas 1o
XUMHUYECKOr' O 3JIEMEHTA B COEJUHEHUU.

KomnuectBo Bemectsa. Monb. MonspHas Macca. B3auMOCBs3b KOJIMYECTBA, MACChl M YHACIA CTPYKTYPHBIX
eIMHUIl BenlecTBa. Pacuérel mo popmynaM XMMHUECKUX COSTMHEHUN.

dusnyueckre U XMMUYECKUE SIBJIEHUSI. XUMHUYECKasi peakiusi U e€ MPU3HAKU. 3aKOH COXPaHEHMsI MacChl
BEIIeCTB. XUMHUYECKHe YypaBHeHHs. Krmaccudukamms XWMHUYECKHX peakiuid (COSTMHEHMsS, pPa3lIoKEHUS,
3aMeIleHus], OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJOW, MpaBujamMu padoThl B JabopaTropuu W MpuEMaMy OOpalIeHUs C
nmabopaTopHbIM 000OpyIOBaHUEM, M3YUYE€HUE W ONMUcaHWe (DU3MYECKUX CBOMCTB 00pa3I[OB HEOPTAaHWYECKUX
BelecTB, HabmoeHne pu3ndecKknX (TUIaBJICHUE BOCKA, TassHUE JIbA, paCTUpaHUE caxapa B CTYIMKE, KUTICHHUE
Y KOHJICHCAIMSI BOJBI) U XUMUYECKUX (TOpEHHE CBEUH, MPOKAIIMBAHNE MEIHOW MPOBOJIOKH, B3aNMOJICHCTBHE
Mena C KHCIIOTOH) sBJIEHWH, HAOJIOACHWE W ONHWCAaHWE TPHU3HAKOB IMPOTEKAHWS XUMHUYECKHUX pPEaKIIHid
(paznmoxkeHue caxapa, B3aUMOJICHCTBUE CEPHON KUCJIOTBI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHIIA MEIN
(1) mpu HarpeBaHuH, B3aMMOJICHCTBUE jKene3a ¢ pacTBopoM comu meau (1), n3ydenue cnocoOoOB pasieneHus
CMeceil: ¢ MOMOIIbI0 MaruuTa, (GWIBTPOBaHME, BHIIAPUBAHME, TUCTWUIAIMS, Xpomarorpadus, MpoBeaeHue
OYMCTKHU TTOBApPEHHOM CONM, HAOJIOJICHNE U ONKCAaHHWE Pe3yJIbTaTOB MPOBEACHUS OIbITA, HILUTIOCTPUPYIOIIETO
3aKOH COXPaHEHUS MacChl, CO3JaHIE MOJAEIIEN MOJIEKYJI (IIapOCTEPKHEBBIX ).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bo3znyx — cmech razos. CocraB Bo3myxa. Kucmopom — asmemeHT M mpocrtoe BemectBo. HaxoxneHune
KHCIIOpoZia B mpupoze, puU3nveckne W XMMUYecKue cBoicTBa (peakuuu ropenus). Okcuzabl. [Ipumenenue
kuciopona. CrocoObl Momy4YeHns KHCI0poaa B TaOOpaTOPUH U MPOMBIIIIEHHOCTH. KpyroBopoT kucioposna B
npupozae. O30H — aJUTOTpOnHAs MOAU(UKAIIUS KUCIOPOAA.

TeroBoit >PQeKT XUMHUYECKOW peakIuH, TEPMOXMMUYECKHE YpaBHEHHs, 3K30- M HHAOTEPMUYECKHE
peakuuu. TorumBO: yroiab W MeTaH. 3arpsi3HEHHE BO3/yXa, YCHJICHHE MapHUKOBOro 3¢ddekra, paspyiieHue
030HOBOI'0 CJIOS.

Bonopon — sanemenT u npoctoe BemecTBo. Haxoxnenue Bogoposa B mpupoze, Gpuzndeckue 1 XuMHIecKne
CBOMCTBa, IPUMEHEHHUE, CIIOCOOBI oy4eHus. KuciaoTsl u comm.

MonsipHbIii 00bEM Ta30B. Pacd4éThl 0 XUMUYECKUM YPaBHCHHSIM.

dusznyeckue cBoiicTBa Boabl. Boma kak pactBopurens. PacTBopel. HacbllieHHblE M HEHaCHIIEHHBIE
pactBopbl. PacTBOopuMOCTh BeliecTB B Boje. MaccoBasi 105 BeleCTBa B pacTBOpe. XUMHYECKHUE CBOMCTBA
Bozabl. OcHoBaHus. Ponb pacTBOpoB B NHpUpOJEe U B JKU3HM 4YeloBeka. KpyroBopoT BOIbl B NpPUPOAE.
3arpsi3HeHue NpupoAHbIX BoA. OXpaHa U OUMCTKA IPUPOJHBIX BOI.

Knaccudukanuss nHeopranmueckux coenuHeHuid. Okcuapl. Knaccuukarnus oKcHIOB: cojeoOpasyromue
(ocHOBHBIE, KHUCIOTHBIE, amdoTepHble) M HeconeoOpasyromme. HomeHnknarypa okcuaoB. Pusudeckue u
XMUMHYECKUE CBOMCTBA OKCHUIOB. [lonydueHne okcuioB.

OcnoBanusa. Kriaccudukanus OCHOBaHHM: IIETOYM M HeEpacTBOpUMBbIE OCHOBaHMs. HomeHkiaTypa
ocHoBaHUU. U3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHMH. [lonydeHrne oCHOBaHUM.

Kucnorsl. Knaccugukanus kucnor. Homenknarypa kucinor. @u3nueckie 1 XUMAYECKUE CBOMCTBA KHCIIOT.
Psg aktuBHocTn MetamnoB H. H. bekerosa. [lonmy4yenue kucior.

Conu. Homenknarypa coneit. dusnueckue 1 XuMuieckue cBoiicta coneil. [lonyuenue conei.

I'eHeTnveckas CBA3b MEXIY KJIaCCaMU HEOPTraHUYECKUX COETUHEHUN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpe/IeIeHHE CO/IepKaHusl KUCIopoJa B BO3AyXe, OJydyeHue, coOupanue, pacro3HaBaHue 1
M3y4YE€HUE CBOMCTB KHCIOpOJa, HAOIIOACHHE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJOM M YCIOBHS
BO3HUKHOBEHUS U TNpEKpalleHusi ropeHust (1moxkapa), 03HaKOMJIEHHE ¢ 0o0pa3llaMy OKCHUIOB M ONMCAHUE UX



CBOWCTB, TOJy4yeHHe, cOoOMpaHMe, paclo3HaBaHHME M H3YUYeHHE CBOWCTB BOJOpoJa (TOpeHue),
B3aMMojIeicTBHEe Bojopoga ¢ okcuaoM Meau (I1) (BO3MOXKHO HCHOJB30BaHHUE BUICOMATCPUAIIOB),
HaOroieHue 00pas3IoB BEIIECTB KOJMYECTBOM | MOJIb, MCCIEIOBAaHUE OCOOEHHOCTEH pPacTBOPEHHS
BEIIECTB C Pa3IMYHONW PACTBOPUMOCTBIO, PUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOU JOJIEH
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJCHCTBUE BOJBI C METa/NIaMH (HATPUEM M KajbIMeM) (BO3MOXKHO
WCTOJIb30BAHME BHJICOMATEPUANIOB), HCCIENI0BaHHE OOPa3IOB HEOPraHMYECKHX BEIIECTB Pa3IHYHBIX
KJIacCOB, HAONIOJICHHE W3MEHEHHsS OKPAaCKW WHAMKATOPOB B PAcTBOpPAX KHUCJIOT M LIENIOYEH, M3ydeHHe
B3auMoieicTBust okcuaa meau (1) ¢ pacTBopoM cepHO# KHCIOTBI, KHCIOT C METallIaMH, PEaKIui
HEUTpaIu3aluy, IOJIyYeHUE HEPACTBOPUMBIX OCHOBAHH, BBITECHEHHE OJHOIO MeTajlla JPYrUM U3
pacTBopa COJIM, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BakHeline Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

Iepuonnuecknii 3axon u Ilepuoanueckas cucreMa Xumuieckux 3jementos JI. U. Menpgeneena.
Crpoenne aroMoB. Xumuueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH

[lepBbie MONBITKY KiIacCU(UKALIMA XUMUYECKHUX AJIEeMEHTOB. [IoHATHE 0 TpyNIax CXOIHBIX AJIEMEHTOB
(1Ie7oYHBIE W IEIOYHO3EMENbHbIE METaJlIbl, TaJlOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHl, KOTOpbIE
00pa3yroT aMm(pOoTepHBIE OKCUIBI U TUIAPOKCHUIBI.

[Iepnoanueckuit 3akoH. llepuommyeckas cucremMa xumudeckux aviemeHToB J[. . MeHnneneesa.
Kopotkonepuoanast u jyinHHonepuoHas ¢popmsl [leprnonndyeckoil cucteMbl XUMUUYECKUX 3JIEMEHTOB /.
N. Menneneesa. Ileproasr u rpynmnbl. @U3NYECKUI CMBICT MOPSIKOBOTO HOMEPA, HOMEPOB MEPHUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sjiep. M3o0Tonbl. DnekTpoHsl. CTpoeHHE 3JEKTPOHHBIX 0007104YeK
atomoB 1mepBbIx 20 xumudeckux dnemeHToB llepmommueckont cucremer [[. WM. Menaeneesa.
XapakTepucTUKa XMMHYECKOTO 3JIEMEHTa MO ero mnojoxkeHutro B Ilepmommueckonn cucreme [[. U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs paguyca aTOMOB XUMHYECKHX DJJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IIEPUOAAM.

3nauenue Ilepuommueckoro 3akoHa u llepmoandeckoi CHUCTEMBbl XHUMHUYECKHX JJIEMEHTOB JUIs
pa3BUTHs Haykd U ipakTuku. [[. . MeHneneeB — y4€HbIN U rpakJaHUH.

Xumunyeckasi cBs3b. KoBasieHTHas (mojsipHass M HEMOJSpPHAs) CBA3b. OJEKTPOOTPHUIATEIHLHOCTH
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenp oxucieHuss. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. IIpomeccel okucieHHs U
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4yeHHe oO0pa3loB BEIIECTB METaUIOB U HEMETalIOB, B3aUMOJCHCTBHE THUIPOKCHIA IMHKA C
pacTBOpaMu KHCIIOT W IIEJIOYEH, NMPOBEAEHUE OIbITOB, WUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIBLHO-
BOCCTaHOBUTEJIBHBIX peakiuil (ropeHue, peakliuu pa3ioKeHHsl, COSTUHEHUS).

Meostcnpeomemmnie ceasu

Peanuzanuss MeXnpeaIMETHBIX CBsS3€M MPU M3YYEHHMM XUMUU B &8 Kjacce OCYHIECTBISIETCA 4Yepes
MCII0JIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSATHH, SBISIOMINXCS CUCTEMHBIMU
JUISL OTJIEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MOHSATHS: Hay4HbIM (DakT, rHmoTe3a, Teopus, 3aKOH, aHAIH3, CUHTE3,
KJaccu(puKanus, IepuoAUYHOCTb, HAOIIOCHNE, SKCIIEPUMEHT, MOICTTUPOBAaHUE, U3MEPEHUE, SIBIICHHUE.

®u3nka: maTepus, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIWJA, M30TOIbI, PaJIUOAKTUBHOCTD,
MOJIEKyJa, JIEKTPUUYECKUI 3apsj, BELIECTBO, TelO, 00bEM, arperaTHoe COCTOSIHME BEIIEeCTBa, ras,
¢u3nyeckre BeJIMYMHBI, €AMHULBI U3MEPEHUs, KOCMOC, IIaHEeThl, 3BE3/1b1, CoJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaIIbl, TOPHBIE TOPO/IbI, MOJIE3HBIE HCKOMAEMBbIE, TOTIIIMBO,
BOJHBIE PECYPCHI.

9 KIIACC

BemecTrBo u XxumHuyecKkasi peakuus
[lepuonnueckuii 3akoH. llepmoanueckas cucremMa xumuueckux daeMmeHToB JI. WM. Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHMHM CBOWCTB XMMHYECKUX JJIEMEHTOB MEPBBIX TPEX



NIEPUOJIOB, Kajus, KalblUUs M HUX COECIMHEHUH B COOTBETCTBUU C IIOJOXKEHUEM DJJIEMEHTOB B
[Tepuoanueckoli cuctemMe U CTPOEHUEM X aTOMOB.

CtpoeHne BemiecTBa: BUABI XUMHUYECKOW CBA3H. THIBI KPUCTAUIMYECKHX PEMIETOK, 3aBUCHMOCTH
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Knaccugukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEIECTB. XUMUYECKHE CBOMCTBA, OTHOCAIIMXCS K
Pa3IMYHBIM KJ1accaM HEOPraHUUYECKUX COEAMHEHUMN, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIECTB.

Knaccugukanus XaMU4ecKUX peakiuil o pa3IMYHbIM MPU3HAKaM (110 YHCITY M COCTaBYy YYacCTBYIOIIUX
B pPEaKUWU BEHIECTB, IO TEIIOBOMY 3((}eKTy, MO H3MEHEHHIO CTENEHEH OKHCICHHS XUMHYECKUX
2JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YaCTUIO KaTanu3aropa). OK30- U SHIOTEPMHYECKHE DPEAKILIUH,
TEPMOXUMHUYECKHE YPAaBHEHUSI.

[TonsiTne 0 ckopocTH XuUMHUECKoW peakuuu. [loHsTHe 00 O0OpaTHMMBIX M HEOOPATUMBIX XHUMHYECKHX
peakuusax. [loHATHE O TOMOTEHHBIX M TETEPOTeHHBIX peakiusx. llonarme o karanmuze. Ilonstue o
XMUMHUYECKOM paBHOBeCHU. DaKTOphI, BIHUAIOIIME HAa CKOPOCTb XUMHUYECKOW pEakuu M IOJOKEHUE
XMUMHUYECKOTO PAaBHOBECHS.

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peaxiuu, AIIEKTPOHHBIN OanaHc OKHUCIIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBieHHE YpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLUN C
HCI0JIb30BAHNEM METO/Ia 3JIEKTPOHHOTro OanaHca.

Teopust AMEKTPOIIUTUYECKONW TUCCOLMALUU. DJIEKTPOJMTHI U HEAIEKTPOJUThl. KaThoHBI, aHUOHBI.
MexaHn3M IUCCOIMALMK BEUIECTB C Pa3jIMYHBIMHU BHJAMU XMUMHUYECKON CBs3HU. CTeneHb AMCCOIMALINH.
CunbHbI€ U cl1abble AIIEKTPOJINUTHI.

Peakuuu nonHoro oOMeHa. YcinoBus MpOTEKaHUsl peaklnii HOHHOTO OOMEHa, MOJIHbIE U COKpaIIEHHbIE
WOHHBbIE ypaBHEHHUs peakuuid. CBOHCTBa KHCIOT, OCHOBaHHMI M cojieil B cBeTe IMpeacTaBiIeHHl 00
ANIEKTPOJIUTHYECKOM nucconunanuu. KauecTBeHHble peakiiui Ha noHbL. [loHsATHE 0 ruaponause comueil.

Xumuueckuit IKcnepumenm:

03HAaKOMJICHHE C MOJIEISIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB — METAJJIOB U
HeMeTauloB (rpaduTa W anmasa), CIOKHBIX BEHIECTB (XJIOpUAA HATPHA), MCCICI0BAaHUE 3aBHCHMOCTH
CKOPOCTHM  XMMHUYECKOW  peakiuu OT  BO3JACHCTBUS  pa3lU4HBIX  (PAKTOpPOB,  HCCIEIOBaHHE
AIIEKTPOTPOBOIHOCTH PACTBOPOB BEILIECTB, IPOIECCA AUCCOIMAIIMU KUCIOT, IIeJI04eil u colielt (BO3MOKHO
WCIOJIb30BAHME BHUAEO MAaTEPUajIOB), MPOBEIECHUE OMNBITOB, WLIIOCTPUPYIOIIUX MPU3HAKK MPOTEKAHUs
peaknuii MOHHOro oOMeHa (oOpa3oBaHME OCajKa, BBIJCICHHE Ta3a, OOpa3OBaHHWE BOJIBI), OIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX — peakiuil  (ropeHue, peakuuu
pasnoKeHusl, COCAMHEHHs), pAclO3HABAHWE HEOPraHMYECKHX BEIIECTB C IOMOUIbI0 KAaYyeCTBEHHBIX
peakiuii Ha HOHBI, PelIeHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTajuibl M MX coeJUHEHHUS

OOmiasi xapakTepucThka rajoreHoB. (OCOOCHHOCTH CTPOCHHsS aTOMOB, XapaKTEpHbIE CTENEHH
okucienusa. CtpoeHue U pU3NYECKHe CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha
npuMepe xjiopa (B3auMOJEHCTBHE C MeTallaMd, HeMeTallslaMH, liesiodaMu). XjiopoBogopon. ComsHas
KHCIIOTa, XMMUYECKHE CBOIICTBa, MOJy4YeHHe, NpuMeHeHue. JlelicTBue Xiopa W XJIOPOBOJOpOJa Ha
OpraHu3M 4yejoBeka. Bakneime XJIOpuIbl U UX HAX0XKACHUE B IPUPOIC.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcoOeHHOCTH CTpPOEHHUST aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHue W (PU3UUECKHE CBOWCTBAa MPOCTHIX BEIIECTB — KHUCIOPOAA M CEpHI.
AnnoTpornHbie MOIU(GUKALIUY KUCIOPOJa U cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOIOPOJI, CTPOCHHUE,
¢buznueckue u XUMHYecKue cBoicTBa. OKCUIBI Cepbl KaK MPEIACTaBUTENN KUCIOTHBIX OKCUAOB. CepHas
KHUCIIOTa, (U3MUECKHe M XUMHUUYECKHMEe CBOWcTBa (0O0LIMe Kak MpeACTaBUTENs Kiacca KHCIOT U
cneunpuyeckre). XUMHUECKUE PEaKIMM, JIeKallhie B OCHOBE MPOMBIIUICHHOTO Cloco0a MOIydeHHs
cepHOM KucnoThl. [IpuMeHenue cepHoil KucioTbl. ColM CepHONW KUCIOTHI, KaYeCTBEHHAs peakius Ha
cynbdar-uoH. HaxoxaeHnue cepsl 1 €€ COeUHEHUH B Mpupojie. XUMUYECKOE 3arpsi3HEHHE OKpYXKarolei
Cpeabl COEIMHEHMSIMU cepbl (KMCIOTHBIE NOXAM, 3arps3HEHHE BO3JlyXa U BOJOEMOB), CIOCOOBI €ro
MIPEJOTBPAILEHHS.

OOmiast xapakrtepucTuka 3j1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHsS aTOMOB, XapaKTepHBIE
CTENIEHU OKHCICHHA. A30T, paclpoCTpaHEHHE B MpUpPOjAE, (U3NYECKHEe U XHMHUYECKHE CBOICTBA.
KpyroBopoT azora B mpupose. AMMHaK, ero (¢u3MuecKkue M XUMHUECKHE CBOICTBA, NOJy4YeHHE U
npuMeHenre. Conu aMMOHHMA, MX (PU3MUECKHE W XMMHUYECKHE CBOWCTBa, mpuMeHeHue. KauecTBeHHas
peaknys Ha MOHBI aMMOHHS. A30THAas KHCJIOTa, €€ MojydyeHHe, (U3NUYecKue U XUMHUYECKHE CBOMCTBa



(oOmme Kak TpeNCTaBUTENS Kiacca KHCIOT W crnernududeckne). Vcnonb30BaHWE HHUTPATOB M COJICH
aMMOHHSI B KadeCTBE MUHEPAIBHBIX YHAOOpeHHU. XHMHUYECKOE 3arpsA3HEHUE OKPYXKAIOMICH CpeIIbl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC MOXKIM, 3arpsi3HEHUE BO3JyXa, MOYBBI M BomoéMOB). Docdop,
aiotponHble Moaudukanuu (ocdopa, duzmdeckue m xumudeckue cpoiictBa. Okcun docdopa (V) u
docdopHas kucinorta, GuUsMUECKUe W XMUMHYECKHE CBOWCTBA, monydenue. Mcmoms3oBanue ¢ocdatos B
KaueCcTBe MUHEPAIbHBIX YI0OpEHUH.

OOmas xapakrepuctuka 31eMeHTOB |V A-rpynmel. OcoOEHHOCTH CTPOSHHUS AaTOMOB, XapaKTEpHBIE
CTCTICHH OKHCIICHUS. YTIEPO/, AJUIOTPOITHBIC MOAU(HUKAIINH, PACIPOCTPAHCHUE B TIPUPOJC, GU3NICCKUE U
XHUMHYECKHE cBOMCTBA. AncopOmus. KpyroBopot yriiepona B pupojae. OKCHIIBI yIiiepoaa, uX GU3NIeCcKue
U XMMHUYECKHUE CBOMCTBA, JACHCTBHE HA JKUBBIC OPTraHU3MbI, MOJYUCHHE U MPUMEHEHHE. DKOJOTHUECKHE
npoOneMbl, CBs3aHHBIE ¢ okcuaom yriepoma (1V), rumore3a rmo0anbHOrO TOTEIUICHHUS KIMMATA,
NMapHUKOBBIN d((DeKT. YrolbHAsS KUCIOTA U €€ COH, NX (PU3NIeCKHe M XUMHUYSCKUE CBOMCTBA, TIOJTYICHHE
u mnpumeHeHue. KauecTBeHHas peakiusi Ha KapOoHAT-WOHBL. Mcmonp3oBaHMe KapOOHATOB B OBITY,
MEIIUIIUHE, TPOMBIIIIICHHOCTU U CEJTLCKOM XO35HCTBE.

[TepBoHauanbHBIE TOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COCAMHEHHSIX yriiepojaa (MeTaH, 3TaH,
STUJICH, AaleTUJICH, JTAaHOJ, TJUIEPUH, YKCYCHas KucioTa). [IpupoaHple HMCTOYHHKH YTIIEBOJOPOIOB
(yronp, mnpupoAHbBI ra3, He(Tb), MNPOAYKTHl HX mepepaboTku (OEH3UMH), UX poib B OBITY H
MPOMBIIUIEHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpax, Oelkax, yrieBoJax — M HX
pOJIH B J)KM3HU YelloBeKa. MarepuaabHOE €IMHCTBO OPTaHUYECKUX U HEOPTraHUIECKUX COCTUHEHU.

Kpemnnii, ero pusnueckne m XuMrU4ecKrue CBOMCTBA, MOTydeHHE U npuMeHeHne. CoeTMHEHHS KPEMHUS
B npupoje. Obuue npencraBieHus o0 okcuae kpemHus (1V) u xpemuueBoit kucinore. CHIMKATBI, UX
WCIIOJIb30BaHNE B OBITY, B IPOMBIIINICHHOCTH. BakHeWme CTpouTeIbHbIE MaTepHAIIbl: KEpaMHKa, CTEKJIO,
LIeMEeHT, OeToH, xene300eToH. [IpoOiembl 6€30MacHOrO MCIMOJIB30BAHUSI CTPOUTENBHBIX MaTepHaoB B
MOBCEAHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

U3y4eHHe 00pa3lioB HEOPraHMUECKHUX BEIIECTB, CBOMCTB COJISIHOM KHCIIOTHI, POBEACHNE KAUeCTBEHHBIX
peakuuil Ha XJIOpUI-UOHBI U HAOMI0IeHNE PU3HAKOB MX MPOTEKAHMsI, OMBITHI, OTpaXkarolue Gusndeckre
U XMMHYECKHE CBOWMCTBA TaJIoT€HOB U UX COETUHEHHI (BO3MOXKHO MCIIOJIB30BAaHHE BHUAEOMATEPUANIOB),
O3HAaKOMJICHHE C oOpas3liaMu XJIOpPHAOB (TAJOTCHHIOB), O3HAKOMJICHHE C OOpa3laMu ceppl U e
COCTMHCHUSIMH (BO3MOYKHO HCITOJIb30BaHHE BHJICOMATEpPHAIOB), HAOIIOJEHUE TMpoliecca OOyriIuBaHM
caxapa mOJ JICCTBUEM KOHIECHTPUPOBAHHOW CEPHOW KHUCJIOTHI, H3YyYEHHE XUMHYECKUX CBOWMCTB
pa30aBiIeHHON CEepHON KHUCIOTHI, MPOBEJICHUE KAYeCTBEHHOM peakiuu Ha cyiab(daT-uoH U HaOIroAeHUe
MpHU3HaKa e€ MpoTeKaHus, O3HaAKOMJIEHUE ¢ (U3NYECKUMHU CBOMCTBaMU a30Ta, Gochopa U UX COCAUHEHUN
(BO3MOXHO HCIMOJB30BAaHUE BHJJICOMATEPUAIOB), 0Opa3laMu a30THBIX M (OCHOPHBIX yIOOpPEHUH,
noJiyueHue, coOupaHHe, paclo3HaBaHHWE W HU3yUYEHUE CBOICTB amMMHaKa, MPOBEACHHE KaueCTBEHHBIX
peakiuii Ha MOH amMMOHUSA U (ochaT-MOH U H3Yy4YEeHHE MPU3HAKOB HUX NPOTEKAaHUsS, B3aUMOJCHCTBHE
KOHLIEHTPUPOBAHHON a30THOM KHUCIOTHI C MeObl0 (BO3MOXKHO HCIOJBb30BaHUE BHUACOMATEPUANIOB),
W3y4eHHE MOJENe KPUCTAUIMYECKUX PEIIETOK anMasa, rpaduTta, GyiepeHa, 03HaKOMIIEHHE C IPOLIECCOM
ascopOIMu pacTBOPEHHBIX BEIIECTB aKTHUBHPOBAHHBIM YITIEM M YCTPONCTBOM MPOTHUBOTA3a, MOJy4YeHHE,
coOupaHue, pacro3HaBaHUE U W3YYEHHE CBOICTB YIIEKUCIIOIO ra3a, MPOBEIEHUE KaUeCTBEHHBIX PeaKlIni
Ha KapOOHAT M CWJIMKAT-WUOHBI M U3yU€HHUE MPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHE C MpPOAYKIHEH
CHJIMKATHON MPOMBILIUICHHOCTH, PEIIEHUE SKCIIEPUMEHTANBHBIX 3a7a4d 1o TeMe «BakHeie HeMeTaIbl
U UX COCTUHEHUSD).

MeTtanjibl M UX COeTMHEHHS

OOmiasi XapakTepUCTUKa XUMHYECKUX OJJIEMEHTOB — METAIJIOB HAa OCHOBAaHMM UX TIOJIOKEHUS B
[lepuoanueckoil cucreme xumuueckux snemeHToB . M. MenneneeBa u crpoenust aromoB. CTpoeHue
MeTaioB. MeTtamnnueckasi CBsi3b U METAJUIMYECKasi KpUCTaTYeckasi peméTka. DIeKTPOXUMUIECKHMA PsiJT
HampspKeHu MetaioB. Du3nueckue U XUMHUYECKHE CBOMCTBa MeTayuioB. OOmue crocoObl MOTy4YeHUS
MeTaiioB. [loHsTHE 0 KOPPO3UU METANITIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBhl (cTamb,
YYyT'yH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY U POMBIIIIICHHOCTH.

[llenounble MeTamwibl: mnojoxkeHue B Ilepuonumyeckoit cucrteme xumuueckux »snaementoB [[. U.
MenpeneeBa, CTpo€HHE UX aTOMOB, HaXxoJAeHHE B npupoje. Ousnyeckue U XUMMUYECKHE CBOWCTBA (Ha
npuMepe HaTpust U Kamusi). OKCUABI U TUAPOKCUABI HATpUs U Kanus. [I[puMeHeHne menouyHbIX METAIIIOB U
UX COCMHECHUM.



[IlenoyHO3eMeENbHBIE METAJIBI MarHMil W KalbLMi: ImosiokeHue B llepuonudeckod cucreme
xuMHueckux 3neMeHToB . 1. MenaeneeBa, CTpO€HUE UX aTOMOB, Hax0KAeHUE B pupoie. Pusnyeckue u
XMMMUYECKHE CBOICTBA MarHus W KajibLus. BaxHelue coequHeHNs Kaublus (OKCHJ, THAPOKCU, COJIN).
JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHMUS.

AmoMunuii: nonoxkenue B Ilepuonnueckoi cucreme xumudeckux vieMeHtoB JI. M. MeHnneneesa,
CTpOEHUE aToMa, HAXOXKCHHE B Mpupoae. PU3NYECKHe U XUMHYECKHUE CBOMCTBA AFOMUHUS. AMMOTEpHBIC
CBOICTBa OKCHJIA U TUAPOKCH/IA AITFOMUHHUSL.

Kenezo: nonoxkenue B Ilepnoandeckont cucreme xumudeckux nieMeHToB 1. M. Menneneesa, crpoenue
aToMa, HaxOoXJeHHe B npupoje. Pu3nyeckue U XUMHUYECKUE CBOMCTBA xkene3a. OKCUAbI, THIPOKCUIBI U
cosmm xkene3a (1) u xenesa (l11), ux cocras, cBoiicTBa U MOJTydEHUE.

Xumuueckuit sIkcnepumenm:

O3HaKOMJICHHE C o0Opa3laMd METaUIOB W CIUIaBOB, WX (U3WYECKUMHU CBOWCTBAMH, H3ydCHHE
pe3ynbTaTOB KOPPO3WHM METAIOB (BO3MOXKHO HCIMOJB30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH
B3aUMO/JICHCTBUSL OKCHJAa KaJbLUsl M HATpUs C BOJOM (BO3MOXKHO MCHOJIb30BAaHUE BHUAEOMATEPUAIIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, IIpolecca TOpEHUs Kejle3a B KHUCIOpoAe (BO3MOXKHO
UCI0JIb30BAHNE BUAECOMATEPHUATIOB), IPU3HAKOB NMPOTEKAHMSI KAUECTBEHHBIX pEaKlUWi Ha MOHBI: MarHus,
KaJIbIIMsl, AIFOMUHUSA, IUHKA, kene3a (I1) u xeneza (1), mequ (l1), Habmronenne u onucaHue MPOIECCOB
OKpAalllMBaHUs TUIAMEHN HOHAMU HATpHUsl, KaJaus U KaJbLHsl (BO3MOXHO HMCIOJB30BaHUE BUACOMATEPUATIOB),
uccienoBaHue aM(OTEpHBIX CBOMCTB THUJPOKCHIA aJIOMUHUS M THAPOKCHAA IIMHKA, pElIeHue
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BaxkHele MeTamibl U UX COeTUHEHUS.

XuMHS M OKPYKAIOLIAS cpeaa

BemectBa u maTepuanbl B MOBCEIHEBHOM JKM3HM ueloBeka. be3omacHoe HCIOIb30BaHHE BEIIECTB U
XMUMHUYECKUX peakluii B ObITy. [lepBas moMoIb MPH XUMHUYECKHUX 0KOTaxX U OTPABICHUSX.

XUMHYECKOe 3arpsi3HeHHE OKpYXKarolled cpenbl (MpeaenbHas JOMYCTHMas KOHIIEHTpAlUs BEIEeCTB,
nanee — [1/1K). Pons xuMum B perieHuN 3KOJIOTHYECKUX MTPOOIIEM.

Xumuueckuil IKcnepumenm:

n3ydeHue 00pasroB MaTepUaioB (CTEKJIO, CIIJIaBbl METAJIJIOB, MIOJUMEPHBIC MaTEpHAIBI).

Meosrcnpeomemmnnie ceasu

Peanuszanusi MeXNpeIMETHBIX CBsI3ed MpH HM3YyYEHHUH XUMUU B 9 Kjacce OCYUIECTBIISIETCA Yepes3
HCIO0JIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHSATUH, SBISIOMIMXCS CUCTEMHBIMU
JUIS OTAETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHMKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHSA: HAY4YHbIN (DaKkT, TUIOTE3a, 3aKOH, TEOpHUs, aHAJIMU3, CHHTE3,
KJaccuuKanusi, MEepUOAUYHOCTb, HAONIOJIEHUE, SKCIIEPUMEHT, MOJICIUPOBAHHUE, HU3MEpPEHUE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3D ()eKT, TEXHOIOTHsI, MaTepUaIbl.

Odusnka: marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ, H30TOIbI, PaAHMOAKTUBHOCTD,
MOJIEKYNa, OJJIGKTPUYECKUH 3apsii, MPOBOJHUKH, TMOJIYIPOBOTHHUKH, JAUIIEKTPUKH, (DOTODIEMEHT,
BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHME BEIECTBA, Tra3, pPacTBOP, pPacTBOPUMOCTD,
KpUCTAJIJIMYECKass peIIETKa, CIUIaBbl, (U3UYECKUE BEIUYUHBI, E€AUHUIBI HU3MEPEHUs, KOCMHYECKOE
MIPOCTPAHCTBO, TJIaHEThI, 3BE3/1b1, COMHILE.

buonorus: ¢porocunTes, Apixanue, buochepa, IKocucTeMa, MUHEPAIbHbBIE YIOOPEHHSI, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHTBI, MUTAaTEIbHbIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE OPOJBI, MOJE3HbIE HUCKOIIaeMble, TOIUIHBO,
BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS JTOCTUTAIOTCS B
Xxone OOy4eHHsT XUMHH B €IUHCTBE YUYEOHOHW M BOCHHMTATENILHOW JEATENBHOCTH B COOTBETCTBUU C
TPaJMLIMOHHBIMU POCCUNCKUMU  COLMOKYJIBTYPHBIMU W  JYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH,
MIPUHATHIMU B OOLIECTBE MPaBUJIaMU U HOPMaMHU MOBEJEHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS,
CaMOpAa3BUTHUS U COLMATU3ALUHN 00YJarOIIUXCSL.

JIMYHOCTHBIE PE3YABTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U paCIIMPEHHUE OIBbITA ACSITEIbHOCTU €€ OCHOBE, TAKXKE B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY HACJIE/IUIO,
MMOHUMAaHMs 3HAYEHMs] XMMHUYECKOM HayKd B KU3HU COBPEMEHHOIO OOIECTBAa, CIIOCOOHOCTH BIIAJIETh
JOCTOBEpHON HH(poOpMalnMell O MepeloBbIX TOCTHKEHUSX M OTKPBITHSX MHPOBOM M OTEUECTBEHHOM
XMMHH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 00ILECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MIPEJICTaBICHHS] O COIMAJIbHBIX HOpPMax M MpaBWIaX MEXJINYHOCTHBIX OTHOIIEHWH B KOJUIEKTHBE,
KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO TMOJIE3HOH, y4eOHOMCCIIEIOBATEIbCKOM,
TBOPUECKON M APYrUX BUJAX JAEATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HON COBMECTHOM NESATEIbHOCTH
IIpU  BBHINIOJHEHUM Y4YEOHBIX, IO3HABATEJIbHBIX 3a7ay, BBIIOJHEHUH XHUMHYECKUX OSKCIEPUMEHTOB,
CO3JaHUU yYEOHBIX MPOEKTOB, CTPEMJIEHMSI K B3aMMOIMOHUMAHHIO U B3aHMMOIIOMOIIN B Ipoliecce 3TOi
yueOHOM JeqaTeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEIEHHE M MOCTYNKH CBOUX TOBAapHUIIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUNA MOCTYIKOB;

3) HEHHOCTH HAYYHOI 0 MO3HAHUS:

MHPOBO33PEHUYECKHUE MPEACTABICHUS O BEHIECTBE M XWMHYECKOW pEaKIHMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIAIOIIME OCHOBY JUIsl IOHUMAaHUS CYIIHOCTH HAy4YHOU
KapTUHBI MHpA, MpEeACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS MPUPOJBI, B3aHUMOCBA3SIX
YeJ0BeKa C MPUPOIHOU CPENIOH, O pOJIM XMMHUHU B MO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MO03HABaTEeIbHbIE MOTHBBI, HAalIPABJICHHBIE HA MOJY4YEHHE HOBBIX 3HAHUHN MO XUMHH, HEOOXOIUMbIE
Uis  OObsICHEHHsT HaONIOAaeMbIX IMPOLIECCOB U SBJICHUN, MO3HABaTENbHOHN, HHPOPMAIMOHHOW H
YUTATEIbCKON KYJIbTYpPBl, B TOM YHCJIE HABBIKOB CaMOCTOSITENIbHOM pabOThl ¢ y4eOHBIMH TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHUYECKUMU CPEICTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHil;

UHTEpeC K OOy4YeHMI0 M [O3HAHUIO, JII0OOO3HATEIBbHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caMo00pa3oBaHUI0, TPOEKTHOW U HCCIEAOBATENbCKOM JEATEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPAaBJICEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHIIEeM;

4) hpopMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3J0pPOBbIO, YCTAaHOBKM Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHUE IMOCIEICTBUN M HENPUATHE BPEIHBIX MPUBBIUEK (yHOTpeOieHus
QJIKOT0JIsI, HAPKOTHKOB, KypeHHs1), HEOOXOIMMOCTU COOJIIO/ICHUS MPaBU OE30MaCHOCTH MPU 0OpaIlleHUH
C XUMUYECKHMH BEIIECTBAMU B OBITY U peaibHOM )KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUEHUIO Mpodeccuil U TpyAa pa3iudyHOro poja, YBaXKEHHUE K TPYLy U
pe3ysbpTaTaM TPYIOBOM NEATENBHOCTH, B TOM YHUCIIE HA OCHOBE NPHUMEHEHUS NPEIMETHBIX 3HAHWUU IO
XMMUHM, OCO3HAHHBIN BBIOOP HHIAMBHUIYAIIbHON TPAaeKTOPHUHM NPOJOJDKEHHs 00pa3oBaHUs € Y4ETOM
JMYHOCTHBIX MHTEPECOB U CHOCOOHOCTM K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEIHON Mpo(ecCUOHAIIHOW AEATENbHOCTH M pa3BUTHS HEOOXOJAUMBIX YMEHHUH, TOTOBHOCTh
aZlanTHpOBaThCs B MPO(eCCHOHANBHOM cpee;

6) 9K0JIOTHYECKOTr0 BOCTIUTAHUS:

HKOJIOTMYECKH 1Ieleco00pa3HOe OTHOLICHHE K MPUPOJE KaK MCTOYHUKY XHM3HHM Ha 3emie, OCHOBE eé
CYILIECTBOBAHUsI, IOHMMaHME IIEHHOCTH 37I0POBOT0 U 6€30MacHOro o0pa3a )KU3HU, OTBETCTBEHHOE OTHOILICHHE
K COOCTBEHHOMY (M3MUECKOMY M MNCHXMYECKOMY 310POBBIO, OCO3HAHHE LEHHOCTH COOJIOAEHUS MPaBUII
0e30MmacHOro MoBeIeHNs IPH paboTe C BEIIECTBAMH, B CUTYallUAX, YTPOJKAIOIINX 3A0POBBIO M XKHU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, OTydaeMble IPU U3y4eHUH XUMUH, IS PEIIeHHs 3a7a4, CBSI3aHHBIX C
OKpY)KaloIlleil TMpHUpPOAHON cpenoi, IS TOBBILEHHS YPOBHS OSKOJOTMYECKONW KyJIbTYphl, OCO3HAHUS



r7100aNbHOr0 XapakTepa AKOJIOTMYECKHX MpoOieM U IMyTed HX peIIeHHs MOCPEICTBOM METOIOB XHMUH,
OKOJIOTMYECKOI'0 MBINUJICHHUA, YMCHHA PYKOBOACTBOBATHLCA HM B HO3HaBaTeJ’IBHOfI, KOMMYHI/IKaTI/IBHOﬁ n
COLIMAJIBHOM IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAINPCIMETHBIX PE3YJIbTATOB BBLIACIAIOT 3HAYUMBIC IJIA (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA
oOlIeHayYHbIC MOHATHS (3aKOH, TEOPHs, MPUHIIMII, TUIIOTE3a, (aKT, CHCTEeMa, MPOLECC, IKCIIEPUMEHT U Jp.),
KOTOPBIC HCIIOJB3YHOTCA B CCTCCTBCHHO-HAYYHBIX y‘IC6HBIX npeaMeTax W IO3BOJJIAKOT Ha OCHOBE 3HAHUU U3
3TUX NpeAMEeTOB (OPMHPOBATH IPEACTABICHUE O IEIOCTHOM HAay4YHOM KapTMHE MHpa, W YHHUBEPCAJIbHbBIE
yyeOHble JAeHCTBUs (IIO3HaBaTeNbHbIE, KOMMYHUKATHBHBIC, pETYIATUBHBIE), KOTOpble 00€CHeYHBalOT
(bopMHpOBaHE TOTOBHOCTH K CAMOCTOSATENILHOMY IIJIAHUPOBAHHIO U OCYILIECTBICHHUIO YIEOHOH e TeTbHOCTH.

Ilo3naBaTenbHbIC yHHBepPcalbHbIe YueOHbIe JeliCTBUSA

Ba3oBble 1ornyeckue geiicTBus:

YMEHUA HCIIOJIb30BATh HpI/IéMI)I JIOTUYECKOIr'0 MBINUICHUA TPU OCBOCHHUU 3HAHWM: PpacKpbIBaTL CMBICII
XUMHYECKUX IIOHATHI (BI)II[C.HSITI) HNX XapaKTCPHLIC IIPU3HAKH, YCTAHABJIMWBATL B3aMMOCBA3bL C JAPYIrUMHU
HOHSITI/ISIMI/I), HUCITIOJIB30BaTh IMOHATHUA IJIA OOBSICHEHHS OTACIBbHBIX (I)aKTOB u HBHCHHﬁ, BBI6I/IpaTB OCHOBAaHHUA U
KpUTCpUU JIs1 KHaCCI/I(i)I/IKaHI/II/I XUMHYCCKHUX BCIICCTB U XUMHWYCCKHX peaKHHﬁ, yCTaHaBJIMBAaTb NPUYUHHO-
CJICACTBCHHBIC CBA3U MCKIAY o0beKTaMH HN3YUCHHA, CTPOUTHL JIOTMYCCKHUE PACCYKACHUA (I/IH,Z[YKTI/IBHLIC,
ACAYKTHUBHBIC, 110 aHEUIOFI/II/I), JA€JIaTh BBIBOJABI U 3aKJIIIOYCHU A,

YMCHUEC NPUMCHATL B IMPOLECCC IMMO3HAHUA ITOHATUSA (HpeI[MeTHI)Ie 4 MeTaHpeI[MCTHLIC), CHMBOJIMYECKNEC
(3HaKOBI>Ie) MOJ€IHN, UCTTIOJIb3YEMBIC B XMMUH, HpeO6pa30BBIBaTB IHUPOKO NPUMEHACMBIC B XUMUNU MOJCJIbHBIC
NPEJCTABICHUS — XUMHUYECKHH 3HAK (CHMBOJI 3JIEMEHTa), XUMHUYeckas (GopMyna ¥ ypaBHEHHE XUMHYECKOMH
pC€akuuu — IHIpu PCIICHUHN y‘Ie6HO-H03HaBaTeHBHBIX 3agad, C y‘{éTOM 3THUX MOJACIIbHBIX HpeHCTaBHeHHﬁ
BBIABJIATD U XAPAKTCPHU3O0BATH CYHICCTBCHHBLIC IMPHU3HAKKW H3YydaCMbIX 00BEKTOB — XHMHYECKHX BCIIIECCTB H
XUMHYCCKHUX peaKHHﬁ, BBISABJIATH O6HII/I€ 3aKOHOMCPHOCTH, TPUYUHHO-CJICACTBCHHLIC CBA3HU U MPOTUBOPCYUS B
HN3Yy4JaCcMbIX MTPOHECCaX U ABJICHUAX.

Ba3oBble nuccienoBarebckue 1eiCTBUS:

YMEHHME HCIOJIb30BaTh IOCTaBJICHHBIE BOIIPOCHI B Ka4eCTBE MHCTPYMEHTA IIO3HAHUA, 4 TaKXKE B
KaueCTBE OCHOBBI JUI ()OPMUPOBAHUS THIIOTE3BI 10 MPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUM;

IpuoOpeTeHNe OIbITa M0 IUIAHWPOBAHUIO, OPTaHU3AIMM U IMPOBEICHUIO YYEHHUYECKUX SKCIEPUMEHTOB,
yMeHHe HaOJF0/IaTh 332 XOJ0M TIporiecca, IPOrHO3UPOBATh Pe3yibTaT, (OpMyITUPOBATh OOOOIICHNS U BHIBOJIBI
0 pe3ysIbTaTaM MIPOBEIEHHOIO OIBITA, UCCIIEAOBAHNUS, COCTABIIATH OTUET O MPOJIETIaHHOM pabdoTe.

Pa6ora ¢ undopmanmeii:

yMeHHE BBIOMpaTh, AHAIU3UPOBATb M HHTEPIPETHPOBATh HH(OPMALUIO pa3UUHBIX BUIOB U (hopM
IPEACTABICHUS, IOMYy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAs JINTEpAaTypa XHUMUYECKOIO
COZIEpXKAHUs, CIpaBOYHbIE MocoOMsA, pecypchl VHTepHeTa), KpPUTHYECKU OLEHHUBATh NPOTHBOPEUMBYIO U
HEJ0CTOBEPHYIO HH(OpMAIIHIO;

yMEHHE TPUMEHATh pa3lIMyHble METOAbl M 3alpochl IMpH IOUCKE U oTOope HHGpOpPMaLUU U
COOTBETCTBYIOILMX JAHHBIX, HEOOXOAUMBIX JJS BBHINOJHEHUS Y4YeOHBIX M IIO3HABAaTENbHBIX 3ajad
ONpesieNIEHHOro THIA, NPHOOPETEHNE ONbITa B 00JIACTH UCIOIb30BAaHUA MH(POPMALlMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, OBJaJCHHE KyJIbTypOH aKTHBHOI'O HCIOJb30BAaHMA PA3IUYHBIX IIOUCKOBBIX  CHCTEM,
CaMOCTOSITENbHO BHIOMpaTh ONTHMAIbHYI (OpMY MpEeACTaBICHUS MHGOPMALMU M WIIIOCTPUPOBAThH 3aJaul
HECJIOKHBIMU CXE€MaMHU, AUarpaMMamMu, rpaukyu 1 UX KOMOUHAIUAMY;

yYMEHHE HCII0Ib30BaTh U aHAJIU3UPOBATh B X0/I€ yueOHOIl, NCcClIe10BaTeNbCKOI eATeIbHOCTH HH(OPMAIIUIO
O BJIMSTHUU MPOMBIIUIEHHOCTH, CEJIbCKOT0 X0351iCTBa, TPAHCIIOPTA Ha COCTOSIHUE MTPUPOIHON CPEebl.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

yMEHHMS 3aJaBaTh BOIPOCHI (B XOAe Auaiora M (MiaM) JUCKYCCHM) IO CYHIECTBY OOCYXKIaeMOW TEMbI,
(bopMyIMpOBaTh CBOM MPEAI0KEHHSI OTHOCUTEILHO BBIOIHEHUS IPEIUIOKEHHOH 3aauH;

YMEHHMS MIPEACTABIATD MOTY4EHHbIE PE3YJIbTaThl T03HABATENbHON AEATEIBHOCTH B YCTHBIX M MUChbMEHHBIX
TEKCTax; AeNaTh PE3EHTALUIO Pe3yJIbTaTOB BHIMOIHEHUS XUMUYECKOT0 SKCIIEPUMEHTA (J1a00paTOPHOTO OIBITa,
71a00paTOpHOI pabOTHI IO UCCIIETOBAHUIO CBOWCTB BEIIECTB, yI€OHOI'0 MIPOEKTA);

yMeHHMA y4eOHOro COTPYAHHYECTBA CO CBEPCTHMKaMH B COBMECTHOW ITO3HABaTEIbHOH W
MCCIIEZI0OBATENbCKON AEATENbHOCTH MIPU PELISHNH BO3HUKAIOLIMX MPOOJIEM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB
U COTJIaCOBAHUS MO3UIMH (00CYKAEHUS, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBI», KOOPIHHAIMS COBMECTHBIX
TeNCTBUH, OIIpeaeneHre KPUTEPHEB MO OLIEHKE KayecTBa BHIMOIHEHHOH paboThI U ApyTHe).

PeryasiTuBHbIe YHMBepCcaJbHbIe Y4eOHbIC el CTBHUS:

YMEHHE CaMOCTOSTEIBHO ONPEAEIATH LENN ACSITEIbHOCTH, INIAHUPOBATh, OCYLIECTBIISTD,

KOHTPOJIMPOBATL U IIpU HCO6XOI[I/IMOCTI/I KOPPEKTHUPOBATH CBOIO ACATCIILHOCTD, BBI6I/IpaTB HanOosee



3¢ deKTUBHBIEC CTIOCOOBI pElICHHs YISOHBIX U MIO3HABATEIHHBIX 33/1a4, CAMOCTOSITEILHO COCTABIIATH WU
KOPPEKTUPOBATh IIPEIIOKEHHBIN aITOPUTM JACUCTBUH IPH BBIIIOJIHEHUH 3aJaHUH C Y4ETOM MOJIyYEHUs
HOBBIX 3HAHUH 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUAX, OIICHUBATH COOTBETCTBHE
MOJIy4€HHOTO Pe3yJibTaTa 3asBICHHON 1IeTM, YMEHHE UCIIOJIb30BaTh U aHATM3UPOBATH KOHTEKCTHI,
npeaaraeMbie B YCIIOBUU 33 JaHUIA.

KpuTepnu OLICHUBAHHUA 110 XUMHUHU

[Ipn oueHke y4eOHBIX IOCTHMKEHHM Yydaluxcs MPUMEHSETCS KpUTepuaibHas CHUCTEMa OLEHMBAHMS IIO
nATHOAIITFHOH 1mIKaje (0OTMeTKa «1» He CTaBUTCH):

Kpumepuu oyenxu ycmnozo omseema.
OtmeTka «5»: OTBET MOJIHBIM M NPABUJIBHBIM HAa OCHOBAaHUU M3YYEHHBIX TEOPUI; MaTepuayl H3JI0XKEH B
JIOTUYECKOM MOCIIE0BATEILHOCTH, OTBET CAMOCTOSITEIbHBIM.
OtmeTka «4». OTBET MOJHBIA M TMPaBUIbHBI Ha CHOBAaHMM M3YYEHHBIX TEOpPUMN; MaTepuan H3JI0KEH B
OTIPE/IEIEHHON JIOTHYECKON MOCIEA0BaTENbHOCTH, IIPH 3TOM JIOMYILEHBI IBE-TPU HECYIIECTBEHHbIE OLTNOKH,
HCIIPABJIEHHBIE 110 TPEOOBAHUIO YUUTEIIS.
OtmeTKa «3»: OTBET MOJHBIN, HO JIOMYIIEHA CYILECTBEHHAs OIIMOKa; WM OTBET HETIOIHbIN, HECBSI3HBIN.
OtmeTka «2»: Ipu O0TBETE OOHAPY)KEHO HEMOHMMAaHME YYalllUMCSl COoepKaHMs yueOHOTOo MaTepuana; Wiu
JOTIYILIEHbI CYIIECTBEHHbIE OLIMOKHU, KOTOPbIE yJallluiics He MOXKET HWCIPaBUTh MPHU HABOJAIIMX BOIPOCAX
yauTens; In0o MpH OTCYTCTBUU OTBETA.

Oyenka sKkCnepuMeHmanbHulX YMeHU.
OneHka cTaBUTCSA Ha OCHOBaHUM HAONIO/IEHUS 3@ yYallUMHCS B XOJI€ BHITIOJHEHUS IPAKTUUECKON paboThI U
MMUCHbMEHHOTO OTYEeTa 32 padoTy.
OtmeTka «5» cTaBUTCS, eciau: padoTa BBHINOJHEHA IOJHOCTBIO M 0€3 OIMOOK, c/AeldaHbl NpaBUIbHBIE
HaOJIIOIEHUST M BBIBOJBI, SKCIEPUMEHT OCYIIECTBIEH IO IUIaHY C Y4eTOM TpeOOBaHMH TEXHHUKH
0€30IIaCHOCTH M TpaBWil pabOThl C BEIIECTBAMM M OOOPYAOBAaHMEM; IPOSIBIEHBI OPraHU3ALMOHHO -
TPYAOBBbIE YMEHUS, MOJJIEPKUBAIOTCS YUCTOTAa U MOPSAOK Ha pabodyeM MecTe, SKOHOMHO HCIIOJIb3YHOTCS
PEAKTUBBI.
Otmerka «4» craBUTCs, €ciu: padoTa BBINOJIHEHA IPAaBHJIBHO, CIENaHbl NpaBUJIbHbIE HAOMIOACHUSA U
BBIBO/IbI, HO 3KCIIEPUMEHT IIPOBEEH HE MOJHOCTBIO; WK JOMYIIEHbl HECYIIECTBEHHbIE OIMOKN B paboTe ¢
BElIECTBaMU U 000PYIOBAHUEM.
Otmetka «3» CTaBUTCS, €cii: paboTa BBINOJIHEHA [IPABUIBHO HE MEHEE, YeM HAallOJIOBHHY, WM JOIYIIEHA
CYIIECTBEHHAs OLIMOKa B XOJE€ SKCIIEPUMEHTAa, B OOBSACHEHHH, B O(OPMIIEHUU DPAOOTHI, B COOJIIOIACHUU
IIPABUJI TEXHUKU 0€3011aCHOCTH ITPH paboTe C BEIIECTBAMH U 000PYAOBaHUEM.
OTMmeTka «2» CTaBUTCS, €CIH: JOMYLIEHbI ABe (M 0oJjee) CyIeCTBEHHbIE OIIMOKH B XOJI€ SKCIIEPUMEHTA, B
00BsICHEHUH, B OPOPMIICHUH PAOOTHI, B COOIOACHUN MPaBUIJI TEXHUKU 0€30IaCHOCTH, KOTOpBIE ydaluiics
HE MOXXET MCIIPABUTh JaxKe MO TpeOOBAaHUIO yyuTels; padoTa He BBINOJHEHA, y y4allerocsi OTCYTCTBYET
9KCIIEPUMEHTANIbHbIE YMEHHUS.

Oyenka ymenuti pewiams paciemmsvie 3a0a4iu.
OTMeTKa «5» CTaBHTCS, €CIIH B JIOTHUECKOM PACCYXICHUH U PEIICHUU HET OIIHOOK.
OTmeTka «4» CTaBHUTCS, €CJM B JIOTHUECKOM PACCYXKJICHUU M PEIICHHUH HET CYIMIECTBEHHBIX ONIMOOK, HO
3ajaua pelieHa HeparroHAIBHBIM CIIOCOOOM, WJTH JIOMYIIICHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIUOOK.
OtmeTKka «3» CTaBUTCS, €CIM B JIOTUYECKOM DPACCYKJIEHUU HET CYIIECTBEHHBIX OMIMOOK, HO JOMYyIeHa
CyIIIECTBEHHAsI OITMOKAa B MATEMaTUYECKUX pacueTax.
OTmeTKa «2» CTaBUTCS, €CJIU UMEIOTCS CYIIECTBEHHBIE OIIUOKU B JIOTHUYECKOM PACCYKICHUU U B PEIICHUU;
OTCYTCTBYET OTBET Ha 3aJ[aHHeE.

Oyenxa nucb MeHHbIX KOHMPOIbHBIX PAOOM.

OtmeTKa «5» CTaBUTCS, €CITU: OTBET MOJHBIN U MPaBUIIbLHBINA, BO3MOKHA HECYIIIECTBEHHAsI OIITHOKA.
OtmeTKa «4» CTaBUTCS, €CITU: OTBET HEMOJIHBIN WK JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.
OtmeTka «3» cTaBUTCA, €clU: paboTa BBIIONIHEHA HE MEHEe 4YeM HalloJIOBUHY, JOMYIIeHa OJHa
CYIIIECTBEHHAsI OIIMOKA U MIPHU STOM JBE-TPU HECYIIIECTBEHHBIE.
OtmeTKa «2» cTaBUTCA, €CiH: paboTa BBHIMOJHEHA MEHBIIE, YeM HAMOJOBHHY HIIM COAEPKHUT HECKOJIBKO
CYIIIECTBEHHBIX OIINOO0K, JIN00 paboTa HE BHIMOIHEHA.



HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 00S3aTENBLHOTO COJIEP’KaHUsS, YCTAHOBICHHOTO
JTaHHOU (enepallbHON paboyeil MporpaMMoil, BBIIEISIFOT: OCBOSCHHBIC O0YJAIONIMMHUCS HAaydHbIC 3HAHUS,
YMEHHS U CHOCOOBI NEHCTBUH, crienududecKue Ui MpeaMeTHON obmacTu «XUMHUs, BUABI IESTEIbHOCTU
M0 TOJYYECHHUI0O HOBOTO 3HAHWS, €ro WHTEPIpETalid, MpeoOpa3oBaHUIO0 M MPUMEHEHHIO B Pa3jIMUHBIX
y4eOHBIX U HOBBIX CUTYAIHSX.

K koHiy oOyueHus B 8 kjacce mpeIMeTHBIC pe3ysibTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTPakaTh
c(hOPMHUPOBAHHOCTH Y OOYUJAIOIINXCS YMCHHIA:
PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TOHATHI: aTOM, MOJIEKYJa, XUMHUYECKUN AJIIEMEHT, MPOCTOE
BEILIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAS M HEOJHOPOJHAS), BAJICHTHOCTb, OTHOCHUTEIIbHAS
aTOMHasi M MOJIEKYJIsIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas 0
XAMHYECKOTO DJJIEMEHTa B COCIUHCHUH, MOJISIPHBIA O0OO0BEM, OKCHI, KHCIOTa, OCHOBaHHUE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTCIICHb OKUCIICHHS, XUMUYECKas PeaKIus, KiacCu(pUKaIys peaKiuii: peakium
COCIMHEHUS, PEAKIIUU PA3JI0KECHUS, PEAKIIMU 3aMEIEeHUs, Peakluu OOMeHa, HK30- M IHJIOTEPMHUYECKUE
peakiu, TEII0BOU 3PGEKT peakiuu, siApo aToMa, JIEKTPOHHBIHN CJI0W aToMa, aTOMHAasi OpOUTalb, PaInycC
aToMa, XUMUYECKas CBsI3b, MOJISIPHAS M HETMOJSPHAs KOBAJICHTHAsl CBsI3b, MOHHAS CBS3b, MOH, KaTHOH,
aHUOH, PaCTBOP, MaccoBas J0Jsl BenlecTBa (MPOLIEHTHASI KOHIIEHTPAIHs) B PaCTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMMOHSITHI M PUMEHSITh 3TU MOHSATHUS MPU OTIUCAHUH
BEILIECTB U UX IIPEBPAILCHUN;
HCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JJIS COCTaBIICHUs ()OPMYIT ¥ YPaBHEHUN XUMUYECKUX PEAKITUH;
OTIPENIETISATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COSTUHEHUAX, CTENIEHb OKUCIICHUS JIEMEHTOB B
OMHAPHBIX COCAMHEHUSAX, TPUHAUICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIACCy COCIUHEHUN TI0
dhopmynam, BUJI XUMUYECKOH CBSI3M (KOBAJICHTHASI U HOHHAS) B HEOPTaHUYECKUX COCTMHCHUSX;
packpbiBaTh cMbicia  [lepuoanueckoro 3akona J[.M.MenneneeBa: AeMOHCTPUPOBATH TMOHUMAaHHUE
MEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKHX DJIEMEHTOB OT WX TIOJIO)KCHHSI B CHUCTEME, 3aKOHOB
COXpaHEHUsI MACCHI BEIIECTB, IOCTOSHCTBA COCTABA, AaTOMHO-MOJIEKYJIIPHOTO YUEHUs, 3aKOHAa ABOTaipo;
OTHCHIBATh U XapakTepus3oBaTh TaOnuuHyio Gopmy [lepunonnyeckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pasnuuaTh TOHATHS «TJIaBHas noarpynmna (A-rpymnma)» u «mobounas moarpymnmna (b-rpymma)», maneie u
00JIbIINE TEePUOJIbI, COOTHOCUTH 0003HaYEHHs, KOTOphle UMetoTcsl B Tabnuie «l[lepuonudeckas cuctema
xumudeckux smeMeHToB J[. 1. MenneneeBa» C 4YHMCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMUMHUYECKUX DIIEMEHTOB (COCTaB M 3apsiji sjpa, OOIlee YMCIO SJIEKTPOHOB U paclpeaeseHHe HX 0
AIIEKTPOHHBIM CJIOSIM);
KJIAaCCU(UIIMPOBATH XUMUYECKHE JIEMEHThI, HEOPraHUYECKUE BEIECTBA, XUMUYECKHE PeaKkIuu (110 YUCITy
U COCTaBY YYaCTBYIOLIUX B PEAKIUU BEIIECTB, MO TEIULIOBOMY P (HEKTy);
XapaKTepu30BaTh (OMUCHIBATh) 00IIME XMMHUECKUE CBOWCTBA BEILIECTB Pa3IMUHBIX KJIACCOB, MOATBEPKAAS
ONMCaHUE IPUMEPAMH MOJIEKYISIPHBIX YPABHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUIL;
MIPOTHO3MPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HMX KAa4E€CTBEHHOIO COCTaBa, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILECHUM B Pa3IMUHBIX YCIOBUSIX;
BBIYUCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO JOJI0 XUMHYECKOTO
aneMeHTa 1o ¢GopMyne COeTUHEHHS, MAacCCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO
YPaBHEHUIO XUMUYECKON peaKklny;
MIPUMEHATh OCHOBHBIE OIEpallMd MBICIUTEIbHON JESITENIbHOCTU — aHajlu3 W CUHTE3, CpPaBHEHHUE,
000011IeHNe, CUCTEeMATH3AIHI0, KJIACCU(UKALIMIO, BBISBICHUE MPUYMHHO-CICICTBEHHBIX CBSI3eH — s
M3Y4YEHUsI CBOMCTB BEUIECTB W XUMHUYECKHUX pEAKIUH, E€CTECTBEHHO-HAYYHbIE METOJbl IO3HAHUS —
HaOIoIeHNEe, U3MEPEHNE, MOJIEIUPOBAHNE, YIKCIIEPUMEHT (peabHBIN 1 MBICTICHHBIH);
ClieIoBaTh MpaBWJIaM TOJB30BAHUS XUMHYECKOW MOCYI0M W JIabOpaTOpHBIM O0OPYIOBAaHHMEM, a TaKKe
MpaBWJIaM OOpAIIeHHsI C BEIECTBAMHU B COOTBETCTBUM C MHCTPYKIMSIMH 10 BBITIOJHEHHIO JIAOOPATOPHBIX
XMMHYECKUX OTBITOB MO TOJYYCHHUIO M COOMpaHMIO ra3000pa3HBIX BelIecTB (BOJAOpOJa W KHCIOpPOAa),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MAcCOBOM J10JIe pacTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH U
MPOBOJIUTh XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOUYEH M KUCJIOT C MOMOIIbBIO
WHIUKATOPOB (J1akMyc, (heHonTaner, METUIOPaHK U IPYTHE).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaXkaThb
c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHUIA:
pPacKpbIBaTh CMBICH OCHOBHBIX XHMHYECKUX IOHATUM: XUMHUYECKUM BJEMEHT, aToM, MOJIeKyla, HOH,
KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTETIEHb



OKHCIICHHSI, XMMHUYECKasi peakiys, XUMHUYecKas CBs3b, TEIUIOBOH 3(PdeKT, MOIb, MOJSAPHBIA O00BEM,
pacTBOp, SIIEKTPOJIUTHI, DJICKTPOJMTHUECKAs] AWUCCOLMAIMS, PEaKUMd HOHHOrO OOMEHa, KaTalu3aTop,
XHMUYECKOE paBHOBECHE, OOpaTHUMble M HEOOpAaTUMBIE PEAKIMH, OKUCINUTEIBbHO-BOCCTAHOBHUTEIbHbIC
peaKuu, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBIICHHE, aJUIOTPOIHUs, aM(pOTEpHOCTh, BUT
XUMUYECKOM CBSI3M, KPHUCTAJUIMYECKAs PEHIETKA, KOPPO3Hs METauIOB, CIUIaBbl, CKOPOCTbh XUMHUYECKOH
peakuuu, npeaenbHo ponycrumas konuentpanus [1JIK BemwecTsa;

WJUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX OHATUI U IPUMEHSTH 3TU NOHATUS IPU ONMCAHUU
BEILIECTB U UX IIPEBPAILCHUN;

MCTOJIH30BATh XUMHUYECKYIO CUMBOJIMKY JUISI COCTaBJICHUS ()OPMYIT BEIIECTB U YPAaBHEHHI PEAKIINI;
OIIPENENATh BAJECHTHOCTh M CTENEHb OKHMCIICHHMS XUMUYECKHX JJIEMEHTOB B COCIMHEHMSX Pa3jIU4HOIO
cocTaBa, MPHHANICKHOCTh BEIIECTB K ONPENeNIEHHOMY Kiaccy COeIMHEHHHA 1o ¢GopMyliaMm, BHI
XMMHMUYECKOH CBSI3U (KOBAJIEHTHAs, MOHHAs, METAJUIMUECKasl) B HEOPraHUYECKUX COEIUHEHUSX, 3aps]l HOHA
[0 XUMHUYECKOW (hopMysie, XapakTep Cpellbl B BOJHBIX PacTBOPax HEOPraHMYECKUX COCIUHEHWM, TUII
KPUCTAJUIMYECKOM pEeIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmblca Ilepuonnueckoro 3akona JI. M. MeHneneeBa M J€EMOHCTPUPOBATH €r0 NOHUMAaHUE:
OMMCHIBATh U XapakTepu3oBaTh TabinuHylo (opmy [lepronuyeckoil cucTeMbl XMMHUYECKHUX 3JIEMEHTOB:
pasnuyath MOHATUS «JIaBHas nmoarpynna (A-rpynma)» u «nobounas noxarpynmna (b-rpynma)y», manbie u
0OJIbIIIE TEPUOJbl, COOTHOCHUTH OOO3HAYECHHS, KOTOPbIE HUMEIOTCS B TMEPUOJUYECKON Tabmuie, ¢
YHCJIOBBIMM XapaKTEPUCTUKAaMHU CTPOEHMSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3apsj sijpa, ooiiee
YHUCJIO AJICKTPOHOB M PACIIPEACIICHUE UX IO AJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 3JIEMEHTOB M MX COEIUHEHHH B MpeJesiax MajiblX NEepUOO0B U IIaBHBIX MOATPYII C
Y4ETOM CTPOEHHUS UX aTOMOB;

KJIaCCU(PUIIMPOBATH XUMUYECKHE JIEMEHThI, HEOPraHUYECKUE BEIECTBA, XMMUYECKHE Peakuu (110 YuCIy
U COCTaBy YYAacTBYIOUIMX B pEaKUWU BEUIECTB, MO TEIJIOBOMY 3((deKTy, Mo H3MEHEHMIO CTeneHei
OKHUCJICHUS XUMHYECKUX JIEMEHTOB);

XapakTepu30BaTh OOLIME M CHEHU(PUUECKHE XUMHUYECKHE CBOWCTBA IPOCTBIX M CIOXKHBIX BELIECTB,
MOATBEPKask IPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMM;
COCTaBJIATh yPaBHEHUS JJIEKTPOJMTHYECKOM JHUCCOLMALMU KHUCIOT, INEJNOYEH M COJIEH, IIOJHBIE U
COKpAIll€HHbIE YPaBHEHHUS peaklUil HOHHOro OOMEHa, YpPaBHEHUS pPEaKLuH, MOATBEPkKAAIOIINX
CYLIECTBOBAaHUE FEHETUYECKOM CBSA3H MEXY BEIIECTBAMU PA3NINYHBIX KJIACCOB;

PacKpbIBaTh  CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBMUTEIBHBIX PEAKIMM IMOCPEACTBOM  COCTABJICHUS
3JIEKTPOHHOI0 OajaHca 3TUX PEeaKLni;

IIPOrHO3UPOBaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXKHOCTH IIPOTCKaHMS
XMMHMYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATE OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIDHYEO MAaccChl BEIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO
3JIeMEeHTa 10 (GOopMyJsie COEAMHEHHs, MAacCOBYIO JOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI 11O
YPaBHEHHIO XUMUYECKON PEAKUH;

coOuroaTh IMpaBuia IOJIb30BAaHUS XUMUYECKOM MOCynoil M j1abopaTOpHbIM OOOpYJOBAHHEM, a TaKKe
npaBuia oOpalieHHs C BELIECTBAMU B COOTBETCTBUHU C MHCTPYKLMSIMM IO BBINOJHEHHIO Ja00OpaTOPHBIX
OIIBITOB IO MOJIYYEHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIECTB (AMMHAKa U YIJIEKUCIIOTO ra3a);

IIPOBOJUTH PEAKLUH, IOATBEP)KJAIOLIUE KAueCTBEHHBIM COCTAaB DPA3JIMYHBIX BEILIECTB: PaclO3HaBaTh
OMBITHBIM IYTEM XJIOpUI-, OpOMUA-, HOJUI-, KapOoHaT-, pocdar-, cuimkar-, cyabdar-, FTHAPOKCUI-UOHBI,
KaTHOHbl AaMMOHHMSL W HOHBl HM3YYEHHBIX METaJUIOB, NPHUCYICTBYIOLIME B BOJHBIX PacTBOPAX
HEOPraHMYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIEPALIMM MBICIUTEIBHON JEATEIIBHOCTM — aHaJW3 W CHHTE3, CPaBHEHHE,
00o0111eHne, crucTeMaTU3aluio, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€H — I M3Y4eHHUs! CBOICTB
BEIIECTB U XMMUYECKUX peaKIil, eCTeCTBEHHO-HayYHble METO/Ibl MMO3HAHUS — HaOII0/eHUEe, U3MEPEHUeE,
MO/IETUPOBAHUE, FKCIIEPUMEHT (peasibHbIi 1 MBICTICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoauuecTBo yacoB
HaumeHnoBaHue pa3ejioB U TeM DJIeKTpOoHHbIE (HU(PPOBBIE)
Ne n/n NMPOrpaMmblI Bcero Konrpoaruere Hpakriyeckue o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Pa3nea 1. [lepBoHayajibHble XHMHYECKHE MOHATHS
11 XuMuUs — BakHas 00JIaCTh €CTCCTBO3HAHUS 5 5 bubnuorexa [JOK
) Y MPAKTUYECKOU JESITEIbHOCTH YEJIOBEKa https://m.edsoo.ru/7f41837c
bu6morteka [IOK
1.2 | BemecTBa M XUMUYECKUE pPEaKIIUN 19 1 https://m.edsoo.ru/7f41837c
Hroro no pazgeny 24
Paszpnen 2. BaxHeilune npeacTaBuTe M HEOPraHMYECKUX BELECTB
bu6moreka [IOK
2.1 | Bo3ayx. Kucnopo. [Torstre 06 okcumax 4 https://m. edsoo.ru/7f41837c
bu6moreka [IOK
2.2 | Bomopon.IlousTHE O KUCIOTaX U COJISX 9 1 https://m. edso0.ru/7f41837c
bu6moreka [IOK
2.3 | Bona. PactBopsl. [lonsiTre 06 ocHOBaHUAX 8 1 1 https://m. edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 13 1 1 bubnuoreka [IOK
' COEIMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 34

Pasznen 3. Ilepuoauyeckuii 3axoH u [lepuoguveckas cucrema xumuueckux 1eMenToB /. U. MengesieeBa. CtpoeHne arToM0B. XUMH4YeCKasi CBA3b.

OKHCINTENHLHO-BOCCTAHOBHTEIbHDBIE pPeaKIuu

[Tepunoanueckuii 3akon u [leproandeckas

bubmuoreka [JOK

3.1 | cucrema xummudeckux snementoB . W. 6 httos-//m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma Ps.Hm. :

39 Xumuueckas cBsizb. OKMCIUTEIBLHO- 4 1 bubmuoreka [JOK

' BOCCTAHOBUTEJIbHBIE PEAKIIMHI https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK

Hroro no paspery 10 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 0 Bubmzorexa LIOK

P p https://m.edsoo.ru/7f41837¢c

OBHIEE KOJIMYECTBO YACOB I10 68 4 5

INPOI'PAMME
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9 KUIIACC

KoaundecTBO 9acoB

Ne DJIeKTpOHHbIe (I (POBbBIE)
HaumeHnoBaHue pa3/ejioB U TeM MPOrPaMMBbl KoHTpoJibHbIE IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3nes 1. BemecTBo U XMH4yecKkne peakuun
11 [ToBTOpEHue U yriyOiieHne 3HaHU OCHOBHBIX Pa3/IeoB 6 1 bubnuorexa [JOK
' Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakLuil 4 bubmorexa [JOK
' https://m.edso0.ru/7f41a636
13 DNEKTPOTUTHYECKAs JUCCOIMAIINS. XUMUYECKUE PEAKITUN 6 1 bubnuorexa [JOK
' B pacTBopax https://m.edsoo.ru/7f41a636
Hroro mo pazueny 16
Paznea 2. Hemera/uibl U MX COeIMHEHU S
21 OO6mrast XxapakTepucTHKa XuMudeckux aneMeHToB VIIA- 3 1 bubmuorexa [JOK
' rpynnsl. I'agoreHst https://m.edsoo.ru/7f41a636
29 OO6mrast xapakTepuCTUKAa XUMHUUECKHX 1eMeHTOB VIA- 5 1 bubmuorexa [JOK
' rpynnsl. Cepa u €€ coeuHeHus https://m.edsoo.ru/7f41a636
23 OO6mrast XxapakTepUCTHKAa XUMHUUYECKHUX AIeMeHTOB V A- 10 bubnuoreka [IOK
' rpynnsl. A30T, Gochop U uX coeAMHEHUS https://m.edsoo.ru/7f41a636
OO6mrast XxapaKTepuCTUKAa XUMHUUECKHX 1eMeHTOB IV A- bubnuoreka [IOK
24 . 9 1 2 _
rpyIIbl. YTIEpoa U KPEMHHUIN U UX COCAMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 27
Paznen 3. Mera/liibl M X COeANHEHUS
. bu6mmoreka [JOK
3.1 Obmye cBolCTEA METAIIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [JOK
3.2 Baxxseme MeTaJUIbl 1 UX COSIUHEHUS 16 1 2 https://m.eds0o.ru/7f41a636
Utoro no pazneny 20
Pa3nes 4. Xumus u okpy:Kapomas cpeaa
4.1 BemiectBa 1 MmaTepuainbl B )KM3HU YEJIOBEKa 3 bubmiorexa HOK
' https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PeszepBHoe Bpems 2 bubmiorexa [JOK
P p https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 68 4 6
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC

KoaudecTBo 4acoB

Ne Tema vooKa K I IInanupyemas | ®akrudeckas JJeKTPOHHbIe HU(POBLIE
n/n P Bcero OHTPOJBHLIC LIpAKRTHICCKUE | 1 apg HU3yUeHHsl | 1aTa U3ydeHHsI00pa3oBaTe/ibHbIe pecypchl
padoThI padoThI
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bub6mmoreka [{OK
yesioBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 | [onsaTue o MeToaX TO3HAHUS B XUMUHU 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d227¢e
[IpaxTueckas padota Ne 1 «[IpaBuia
3 paboTHl B TaOOPATOPUU U TIPUEMBI 1 1 bubnuorexa [JOK
oOpartieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMecH. CriocoObl 1 bu6moreka [IOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
5 cwecet (na npiepe outon nosapensoli 1 ) Bu6mnorexa LIOK
puMep p https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [IOK
6 | Atomst i MoneKyiI 1 https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XUMUYECKUX AJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnuoreka [JOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 | IlpocThlie U CIIOXKHBIC BEIIECTBA 1 bubmiorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
10 | ATOMHO-MOJNEKYISIPHOE yUECHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
| e oo | Bt LOK
PMYJTa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHMYECKHX IIEMEHTOB
12 | macea. Ormourenman woroymmpen | 1 Bu6miorera LIOK
' yp https://m.edsoo.ru/ff0d323c
Mmacca.
13 MaccoBast 107151 XHMUUYECKOTO 3JIEMEHTA B 1 bubnmoreka [JOK

COCAMHCHUU

https://m.edsoo.ru/ff0d350c¢
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14 Pemenue 3amaq no reme "MaccoBas 10714 bubmuoreka [JOK
XUMHYECKOI'0 JJIEMEHTA B cOeAUHEHNN" https://m.edsoo.ru/ff0d350c
15 Pemenue 3amaq no reme "MaccoBas 10714 bubmuoreka [JOK
XUMHYECKOI'0 JIEMEHTA B cOeAUHEHNN" https://m.edsoo.ru/ff0d350c
16 KomnnuectBo BemecrBa. Mosbs. MossipHast bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
17 Pemrenne 3agau mo reme "Konuyectna bubnuorexa [JOK
BemecTBa. Moub. MossipHast macca" https://m.edsoo.ru/ff0d37fa
18 Pemenne 3agau mo reme "KommaecTsa bubmmoreka [{OK
BemiectBa. Mosnw. MonsipHast macca' https://m.edsoo.ru/ff0d37fa
du3nYecKue U XUMUICCKHUE SIBIICHUSI.
Xumnueckas peakuus. [Ipu3naku n bubnuorexa [JOK
19 :
YCIOBHUS TPOTEKAHUS XUMUYECKUX https://m.edsoo.ru/ff0d3al6
peakuui
20 3aKOH COXpaHEHHS MACChI BEIIECTB. bubmuorexa [JOK
XHWMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Kiacc a ec €aKIui
| s s et B LOK
A - P ’ m ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
Knaccudukanms XuMU4eCKuX peakimil
22 | (coe I/II—?;HI/IHH A3JI0KCHUS 3a1\I;e eHHI/Iﬂ bubmiorexa HOK
A - P ’ m ’ https://m.edsoo.ru/ff0d3f34
oOmMmeHa)
23 O06o00meHNEe U CHCTEMAaTH3allusl 3HAHUH. bubnuoreka [JOK
IToaroroBka Kk KOHTPOJILHOM padoTe Nel https://m.edsoo.ru/ff0d40c4
24 KontponbHas padorta Nel o teme bubnunoreka [JOK
«BelllecTBa U XUMHUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
B — .C .
g | oy s e, G s o LOK
posL p https://m.edsoo.ru/ff0d448e
BemectBo. O30H
C 0
2 | oo onyse e, BuGnonss LOK
https://m.edsoo.ru/ff0d497a
KHCJIOPO/JIa.
bu6mmoreka [JOK
27 | Ilonstue 06 okcuaax. Homenknarypa. https://m.edsoo.ru/ff0d4614
28 | Ilonstue 00 okcuax. Homenkarypa. bubmorera [JOK

https://m.edsoo.ru/ff0d4614
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29

Boiopos — aneMeHT u mpocToe BEIIeCTBO
HaxosxeHue B npupoie ¥ NIpuMEHEHueE,
noJtydeHue, PU3NISCKUE M XUMUICCKIE
CBOICTBA.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

30

TloHgaTHE O KHUCIIOTAaX U COJISIX

bub6mmoreka [{OK
https://m.edsoo.ru/ff0d50d2

31

TloHdaTHE O KHUCIIOTAaX U COJISIX

bubmmoreka [{OK
https://m.edsoo.ru/ff0d50d2

32

[IpakTueckas padora Ne 3 o Teme
«[Tomyuenne u cobupanue BoI0poia 1
KHACJIOPOa, U3yIeHHE UX CBOMCTBY.
OCHOBHBIE OTIUYUS

bubmmoreka [IOK
https://m.edsoo.ru/ff0d4f42

33

Monsipabiit 00b€M ra3oB. 3akoH ABOTaAPO
Brruncaenus 00n€Ma, KOJIMYeCTBA
BEII[ECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA TN 00BEMY

bu6moreka [IOK
https://m.edsoo.ru/ff0d542e

34

Brruncnenus o06EMOB ra3oB 1o
YpaBHEHHUIO PEaKIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHHUI I'a30B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

35

Brranciienust 006EMOB ra3oB 1o
YPaBHEHHIO PEAaKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUH ra30B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

36

BrrunciieHus koau4decTBa, MacChl U 00beMs
BEIIIECTBA 10 YPABHCHUAM XUMHUYCCKUX
peakui

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

37

BrrunciieHus koau4decTBa, MacChl U 00beMs
BEIIECTBA 0 YPAaBHEHHSIM XUMUYECKUX
peakiui

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

Bopa. ®u3znueckue U XMUMHUECKUE

bubmuoreka [JOK

38 CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

39 CocraB ocHoBaHui. [TonsTHe 00 bubmuoreka [JOK
HWHJIMKAaTOpax https://m.edsoo.ru/ff0d59e2

40 CocraB ocHoBaHui. [TonsTHE 00 bubmuoreka [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurtens. Hackimennsie u Bumorexa 1IOK

41 | HeHacChIIIEHHBIC PACTBOPHL. MaccoBas A0S

BCIICCTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40
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Brrunciaenne MaccoBOii JI0JIM BEIIESCTBA B

bubmuoreka [JOK

42 pacTBope. https://m.edsoo.ru/ff0d4dd0
B CJICHME MacCChl BEIlleCTBa
43 HII));/II;I/CI)TJ;B}JIIgHI/II/; paI():ITiOI[l)Ia oTH]i)eigJ;IIeHHoﬁ bubmorexa LLOK
N https.//m.edsoo.ru/ff0d4dd0
MacCOBOM JIOJIH.
[IpakTtuyeckas padora Ne 4 o teme
44 «IIpuroToBieHne pacTBOPOB C bubnuorexa [JOK
ONpeAENIEHHON MacCOBOM 10EH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
45 KonTponsnas pabora Ne2 no teme bubnnorexa [JOK
«Kucmopoa. Bogopoa. Boma» https://m.edso0.ru/ff0d6342
16 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenne €CKHE CBOMCTBA
47 KH;}ZIT}IIE;IX i:g(i?{ilxl;ﬂaMgoﬁe;imx bubmrorexa [JOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
48 OcHoBaHusI: cOCTaB, KIaccuuKanus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
49 [Tonydenune n XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
N bubmuorexa [JOK
50 | O6o6mIeHNE U cUCTeMaTH3als 3HAHUT https://m.edsoo.ru/ff0d67ca
51 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
59 [Tonydenune u XuMHUYECKUE CBOMCTBA bubnuoreka [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
53 Conu (cpemHue): cocTaB, HOMEHKIATYpa, bubnunoreka [JOK
Kiaccuukanus https://m.edso0.ru/00ad9474
54 | [lonmyueHne U XUMUYECKHE CBOMCTBA COJIEH bubmiorexa [IOK
https://m.edsoo.ru/00ad9474
. bu6mmoreka [JOK
55 | O6o0mIeHne U cucTeMaTU3alus 3SHAaHUM https://m.eds0o.ru/00ad9474
56 I'enernyeckas cBsA3b MEXAY KlaccaMu bubnuoreka [IOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
57 IIpaktuyeckas padora Ne 5. Pemenue bubnuorexa [IOK

OKCIICPUMCHTAJIbHBIX 3a/Jia4 IO TCMC

https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIMHEHUI)

KonTtponrsHas padota Ne3 mo teme

58 | "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 bubmorera [JOK
o https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIacCUpUKAIIIT
XUMUYECKUX 3JIeMEeHTOB. [loHsTrEe 0
5g | [PYIIIax CXOIHBIX DIIEMEHTOB. 1 bubnuorexa [JOK
[Tepuonnueckuii 3akoH u [lepuoandeckas https://m.edsoo.ru/00ada52c
CUCTEMa XUMHUYECKUX 3emMeHToB [[. U.
MenneneeBa
60 Crtpoenue atomoB. CoCTaB aTOMHBIX sIZIEP. 1 bubnuorexa [JOK
N3o0T0mB! https://m.edsoo.ru/00ada342
o | oo e e o B 10K
PHO ) https://m.edsoo.ru/00ada6hc
N. Menpeneena
[Tepuomapl, TpynIbl, TOATPYIIIIHL.
62 XapakTepuCTUKa XMMHUYECKOTO 3JIEMEHTA 1 bubnuoreka [IOK
I10 ero mnoJioxeHnuro B Tadaume /1. U. https://m.edsoo.ru/00ada52c
Meuneneena
DJIEKTPOOTPUIIATETHLHOCTh aTOMOB bubnuoreka [IOK
63 1 .
XUMHUYECKUX AJIIEMEHTOB. https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
64 | Crenenn oxmcemms 1 https://m.edsoo.ru/ff0d61c6
bu6mmoreka [IOK
65 | Monnai xummaccKas CBA3h 1 https://m.edsoo.ru/00adae28
66 KoBanenTHas nosisipHas 1 HeNnoJisipHast 1 bubnunoreka [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
67 KounTponsnas padora Ne4 no teme 1 bubnunoreka [JOK
«CtpoeHne atoMa. XUMHUYECKasi CBA3bY https://m.edsoo.ru/00adb486
68 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC 1 bubmuoreka [JOK
peakuuu. OKUCIUTEIN U BOCCTAHOBUTEIH. https://m.edsoo.ru/00adb076
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoaudecTBO 4acoB

JJeKTPOHHBbIE HU(PPOBBIE

Ne HJ’[aHpreMaﬂ dakTnueckas
Tema ypoka KonTpoubnbie| IIpakTtuuyeckue o0pa3zoBaTejbHbIE
n/n Bcero AaTa u3y4eHHus1aTa u3y4eHust
padoThI padoTsI pecypcenl
1 [Iepnoanueckuit 3akoH. [lepnoanueckas cucrema 1 bubnuorexa [JOK
xuMmudeckux aneMmeHToB J[. . Meneneera https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 1 bubnuorexa [JOK
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOI0B https://m.edso0.ru/00adb6b6
3 Knaccudukaius u HOMeHKIaTypa 1 bubnuoreka [JOK
HEOPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
4 Byl XMuMUYECKOM CBSA3U U TUIIBI 1 bubnuorexa [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
5 O060061eHre U cucTeMaTu3alus 3HaHuH. 1 bubnuoreka [IOK
[ToaroroBka k KOHTPOALHOM padote Nol https://m.edsoo.ru/00adbac6
KountpoabHaasg padora Nel o teme «IloBTopenue
6 | u J'Ip6J'IeHI/Ie l::HaHI/IfI OCHOBHEIX pa3 eJ'IOBpK ca 1 1 Bubmaorexa LIOK
Yry pasit M https://m.edsoo.ru/00adbac6
8 Kmaccay
7 Knaccudukanus XuMudeckux peakiuu 1mo 1 bubnuoreka [IOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
IToHATHE O CKOPOCTH XUMHYECKOH PEaKIINH.
8 | ®dakropsl BJII/I;IOHII/IC Ha CKO OCTBI:(HMEHeCKOfI 1 bubmiorexa HOK
P, P https://m.edsoo.ru/00adc28c
pEaKIMU U MOJOKEHUE XUMHUYECKOTO PaBHOBECHSI
9 | OxucnuTenpHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 1 Bubmzorexa LIOK
p https://m.edsoo.ru/00adcade
10 | OxucnuTEnpHO-BOCCTAHOBUTEIBHBIE PEAKIIMH 1 bubmiorexa LHOK
p https://m.edsoo.ru/00adcade
TeopHs 3IeKTPOTUTHIECKOIN TUCCOLUAINN.
11 CHJIII),HHe u CJII:J.GBIC JJIEKT OJIIII/ITLI II/IIOHI:ILIC 1 bubmiorexa HOK
- p ’ https://m.edsoo.ru/00add448
yYpaBHEHUs peakLUii
XHUMHUYECKHE CBOMCTBA KMCJIOT Y OCHOBAaHHUH B
12 | cBere npencTaBieHUil 00 AMEKTPOITUTUIECKOI 1 Bubmzorexa LIOK
P P https://m.edso0.ru/00add5d8
JIUCCOIAIIAN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
N . bu6mmoreka [JOK
13 | npencrasnennii 06 HIEKTPOIUTHIECKOM 1

nuccoruanuu. [lonsarue o THUAPOJIN3C coJjient

https://m.edsoo.ru/00add8b2
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O0001IEeHUE U CUCTEMATU3ALIMS 3HAHUNA.

bubmuoreka [JOK

14
[ToaroroBka Kk KOHTPOJIBHOI padoTe No2 https://m.edsoo.ru/00adbac6
KonTpomnsnas padora Ne2 mo teme
15 <<3JIGII()T OHHTHpquKaSI UCCOLMALHS buGmiorexa [JOK
P A LA https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX)
. bubmmoreka [{OK
16
O0o01IeHre U cCHCTeMaTH3alus 3HaHU ! https://m.edsoo.ru/00addd12
17 OO01mmas XxapakTepUCTUKA TAIOTCHOB. XUMUYECKHEC bubnuorexa [JOK
CBOICTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
18 Xnoposojopoa. CossiHast KUCIIOTa, XUMUYECKUE bubnuorexa [JOK
CBOWCTBA, MOJYyYEHNE, IPUMEHECHHUE https://m.edsoo.ru/00ade104
19 [IpaxTnueckas padora Ne 1 no teme «Ilomyuenue bubnuorexa [JOK
COJITHOM KHUCJIOTBI, U3yYE€HHE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
O6mas xapaktepucTuka neMeHToB VIA-
rpynnsl. Kucinopoa. Cepa. AutoTporHbie
20 M]i)y;I/I(bI/IKaIII/II/I cpe 21,1 ngon( GHEIE cephl U eé bubumorexa LIOK
N Pl o PbI https://m.edsoo.ru/00ade64a
COCIIMHEHUH B MPUPOJIe. XUMHUYCCKUE CBOMCTBA
cepbl
CepoBonopo, cTpoeHue, pu3ndeckue u bubnuoreka [IOK
21 o
XUMUYECKHE CBOMCTBA. https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. DU3NUECKUE U XUMUYECKUE bu6mmoreka [IOK
22 .
CBOWCTBA. https://m.edsoo.ru/00adea28
Cepnast KUCIIOTa U €€ COJu, PU3NUECKUEe U
XUMHUYECKUE CBOMCTBA, MPUMEHECHHE. bubnuoreka [JOK
23 | TIpoMBIIUICHHBIH cI0CO0 MOTy4eHHs] CEPHOM https://m.edsoo.ru/00adea28
KUCJIOThI. XMMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaIolllel Cpeibl COSAMHEHUSMHU CEPBHI.
24 HpaE(TI/I‘IeCKa}I Pa60Ta Ne 2 no teme «M3yuenue https://m.edsoo.ru/00adea28
CBOMCTB CEpHOM KHCIOTHI»
OO1as XxapakTepUcTUKa AMEeMEHTOB V A-TPYIITIBL.
25 A3(])Ji ac11;) OCTpaHeHI/Ie B IIPUPOIE (I)I/I3I/IE}CII(-:IKI/IC bubmiorexa HOK
» pactipoctpart PHpOZE, https://m.edsoo.ru/00adeea6
Y XUMHYECKUE CBOMCTBA
26 AmMMUax, ero (pU3NYECKue 1 XUMUIECKHE bu6mmoreka [JOK
CBOMCTBA, ITOJIyYEHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
27 A30THas KHCJIOTa, e€ PU3NUECKUe U XUMUYECKUe bubnuorexa [IOK

CBOMCTBA

https://m.edso0.ru/00adf306
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Hcnonp30BaHue HUTPATOB U COJIEH aMMOHUS B
KayeCTBE MUHEPAJIbHBIX Y100pEHUH.

bubmuoreka [JOK

28
XHUMHUYECKOE 3arpsI3HEHNE OKPYXKAIOLIEH Cpebl https://m.edsoo.ru/00adf518
COCIMHEHUSIMHU a30Ta

29 Beruncnenus o ypaBHEHHUM XUMHYECKUX bubnuorexa [JOK
peaKIui, eclii OJTMH U3 PEarcHTOB JaH B U30BITKE https://m.edso0.ru/00ade488

30 Beruncnenus 1o ypaBHEHUAM XUMHUYECKHUX bubnuorexa [JOK
peaKIui, eciii OJIMH U3 PearcHTOB JaH B U30bITKE https://m.edso0.ru/00ade488

31 Brruncienne MaccoBo#l A0JIM BbIXOJA TPOTYKTA bubmmoreka [IOK
peakuuu https://m.edsoo.ru/00adec8a

32 Brruncienne MaccoBo#l A0JIM BbIXOJA TPOTYKTA bubmmoreka [IOK
peakuuu https://m.edsoo.ru/00adec8a

33 dochop pusnueckre 1 XUMHUYECKHE CBOMCTBA, bubnuoreka [IOK
MTOJTy4EHUE https://m.edsoo.ru/00adf68a
Oxkcun pochopa (V) u pochopnas kucnora,

34 | (usnyeckue ¥ XMMHYECKHE CBONCTBA, BH6J_IHOTeKa HOK

https://m.edsoo.ru/00adfc20
MOJIy4YEHHE.

35 Yraepoa, pacipocTpaHeHHE B IPUPOJE, bubnuoreka [IOK
(bM3UYECKHe U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusmdeckue u

36 | XMMHMUYECKHE CBOMCTBA. DKOJIOTHUYECKUE BH6J_IHOTeKa LOK

https://m.edsoo.ru/00adfebe
po0IIeMBl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (1V)

37 | VroipHas KUCIOTA U €€ COU BH6J.IHOTeKa HOK

https://m.edsoo.ru/00ae006¢c
[Ipaktrueckas padota Ne 3 o teme "Ilomydenue
bu6mmoreka [JOK

38
YTIEKUCIIOTO r'?aa. KauectBennast peakius Ha https://m.edsoo.ru/00ae027e
KapOOHaT-HOH

39 | llepBoHauaNbHbIC OHATHS 00 opraHMYecKux bubnnoreka [JOK
BEILIECTBAaX KAK O COEIUHEHUAX yriepoja https://m.edsoo.ru/00ae054e

40 IlepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX bubnuoreka [IOK
BEILECTBAX KAK O COCUHEHUAX YIriIepoaa https://m.edsoo.ru/00ae054e

41 | KpeMHuii v €ro coeauHEHUs BH6J.IHOTeKa HOK

https://m.edso0.ru/00ae080a
[IpakTuueckas pabota Ne 4. Pemenue
42 P P bubnmoreka [JOK

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC
«BakHelnine HeMeTaIbl U X COSIUHEHUS

https://m.edso0.ru/00ae0bf2
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https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

KonTpomnsnas padora Ne3 mo teme «BaxHeiimume

bubmuoreka [JOK

43 HEMETaJUIbl U UX COCTUHCHUSI» https://m.edsoo.ru/00ae0el8
OO01mas XxapakTepuCTUKa XUMUYECKIX JIEMEHTOB

44 | — METaIIoB. Merannuueckas CBS3b U bubmuoreka [JOK
METAJUIMYECKasA KPUCTAJUITMYECKAS PEIIETKA. https://m.edsoo.ru/00ae103e
Dur3nYECKUE CBOKMCTBA METAJJIOB

45 XuMHUYeCKHue CBOI?ICTUBa METaJIJIOB. } bubmmoreka [{OK
DNEKTPOXUMHUYECKUHN Psil HAPSHKEHUM METAJJIOB https://m.edsoo.ru/00ae1156
OO6mue cnocoOs! moy4eHus: MeTauioB. CIUIaBhl.

46 Beruncnenus mo ypaBHEHHUSIM XUMHYECKUX bubnuorexa [JOK
peaKuuid, €CIIM OJJUH U3 PEAreHTOB COAEPIKUT https://m.edsoo.ru/00ae1156
MIPUMECH

47 | TlonsTHE O KOPPO3UH METAILIOB bubmorexa [JOK

https://m.edso0.ru/00ael1278
bubmuorexa [JOK

48 | Hlenounsie MeTamL https:// m.edso;.I ru/00ael4b?2

49 | Oxcuzbl ¥ THAPOKCHU I HATPHS M KU BH6J.IHOTeKa HOK

https://m.edsoo.ru/00ael4b2

50 Illenoyno3eMeNnbHBIC METAIIBI — KAJIBIIUN 1 bubmuorexa [JOK
Maraui https://m.edsoo.ru/00ael5e8

51 | Baxwueiinue coeMHEHUS KaIbIUs bubunorexa LIOK

https://m.edso00.ru/00ael5e8

52 | O600IIeHNe U CUCTeMAaTH3aIHs 3HAHU https://m.edsoo.ru/00ae14b2

53 | JKécTkocTh BOJBI M CIIOCOOHI €€ yCTpaHEeHH s BH6J.1HOTCKa LHOK

https://m.edso00.ru/00ae1886

54 [Ipaktiueckas padora Ne 5 mo teme "XKEcTkocTh bubnunoreka [JOK
BOJIbl U METOJIbI €€ yCTpaHEHHUs" https://m.edsoo.ru/00aelae8

. bubmuoreka [JOK

o5 | Amomumnit https:// m.edsocl)l. ru/00aelc64

56 | AmdoTepHbIe CBOMCTBA OKCHIA U THAPOKCHIA Et?[?s?ﬁr%?:;igglléme 1064

bubnmuoreka [JOK

S7 | Kerezo https:// m.edsocl)_.[ ru/00ae1d86

58 Oxcupl, THAPOKCH B U conu xkene3a (1) u bubmuoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6

59 | OGoOuIenre U cUcTEMATU3ALMS 3HAHUM https://m.eds00.ru/00ae1750



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1750

[Ipaktuyeckas padora Ne 6. Pemenue

60 | skcnepuMEHTANBHBIX 33124 [0 TEME 1 BH6J_IH0TeKa LHOK
. https://m.edsoo.ru/00ae3de8
«BakHeWIne METaUTBl M KX COCAMHCHUSD)
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX
61 peaKIui, eciii OJJMH U3 PearcHTOB JaH B U30bITKE 1 bubnuorexa [JOK
WM COJEPKUT IPUMECH. BbIuncieHust MaccoBOM https://m.edso0.ru/00ae1750
JIOJTU BBIXOJIa IPOAYKTA PEaKIIHH
. bu6mmoreka [{OK
2
62 | O6o0OIIeHNEe U CUCTEMATH3AIHS 3HAHUHA 1 httos://m.edsoo.ru/00ae1750
KonTponsnas pabora Ne4 no teme «BaxHeiine bubnuorexa [JOK
63 1
MeTaJLIbl ¥ UX COSTMHEHUS https://m.edsoo.ru/00ael 750
64 BeniecTBa n maTepurainbl B MOBCEAHEBHOM KU3HU 1 bubmmoreka [IOK
YyeloBeKa https://m.edso0.ru/00ae3f50
65 | Xumuueckoe 3arps3HEHHE OKPYKAFOIIEH CPEIBI 1 bubmiorexa HOK
https://m.edso0.ru/00ae4270
66 Ponp xumMum B pelIeHnH 3KOJIOTHYECKUX 1 bubnuoreka [IOK
npooieM https://m.edso00.ru/00ae4270
67 Peseprubiit ypok. O6001IeHNE U CHCTEMaTH3aIIH 1 bubnuoreka [IOK
3HaHUHU https://m.edsoo.ru/00ae0d0a
68 Peseprubiit ypok. O6001IeHNE U CHCTEMaTH3aIIH 1 bubnuoreka [IOK
3HaAHUU https://m.edsoo.ru/00adb33c
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus: 8-# kimacc: 0a30BbIi ypOBEHB: YUEOHUK; 5-¢ U3Aanue, nepepadborannoe, 8 kinace/ ['abpuensu
0.C., Octpoymon WU.T., CnaagkoB C.A. AkumroneprHoe obmiectBo «M3marenbctBo «IIpocBemnieHne»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB N.I"., CnankoB C.A. AKITHOHEPHOE 0OIIECTBO
«M3narenscTBO «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

baxtusposa 10.B., Munnymnun P.P., I'ankun B.J. OCHOBBI XUMHUYECKOTO 3KCIIEPUMEHTA U
3aHUMAaTeIbHBIC OTBITHI IO XUMHHU: YaeOHOe rmocodue g By30B U mkoi / FO.B.baxtusaposa, P.P.
Munnymiuz, B.W. Tankun. — Kazans: M31-Bo Kazan. yH-Ta, 2014. — 144 c.

®penkens, EBrenns Hukonaesna. Heoprannyeckas xumus. Camoyuntenb. DhheKTHBHAS METOIUKA,
KOTOpasi TOMOKET cAaTh dk3aMeHbl U oHATH Xxumuio /E. H. ®penkens. — Mocksa : M3gatenbcTBo
ACT, 2018, 318c. — (Cpennsis u crapias mkosa. Jlydmme MeToaquKu o0ydeHusl).

Metoudeckoe mocodue yuuTesnsiM XuMuM 1o yueOHuKy «Xumus. 9 kinace» apropos H. E.
Kyznenosoii, 1. M. Turosoii, H. H. I'apsr.

MeToandeckoe MocoOue YIUTENIIM XUMUH 110 yaeOHUKY «Xumusl. 8 kiacc» apTopoB H. E.
Kysnenonoii, 1. M. Tutosoii, H. H. I'apsi

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://infourok.ru/
https://m.edsoo.ru/
https://100urokov.ru/
https://resh.edu.ru

https://stepenin.ru/



