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HOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1o XMMHUU Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMsS COCTaBJIEHA Ha
OCHOBE TpeOOBaHUN K pe3ysibTaTaM OCBOCHMSI OCHOBHOU 00pa3oBaTEIbHON IpPOrpaMMbl
OCHOBHOTO 0011ero odpasoBanusi, npeacraBieHHbx B @I'OC OOO, a Takxke Ha OCHOBE
dbenepanbHOl paboueil mporpaMMbl BOCIIUTAHHMS U C YYETOM KOHIEMIUU TPENoAaBaHUs
yuyeOHOro nmnpeamera «XuMUA» B 00pa3oBaTelbHbIX oOpraHu3anusax Poccuiickoit
denepauni.

[Iporpamma no xumum Aa€T MPECTABICHUE O IEJSIX, OOIIe cTparerun oO0ydeHwUs,
BOCIIUTAHMS M PA3BUTHS OOYYAIOIIMXCSI CPEICTBAaMU yuyeOHOTO MpeaMeTa, YCTaHaBIWBACT
o0s3aTeNIbHOE TMPEIMETHOE COJAEpKaHue, NPeyCMaTpUBAET paclpelejieHue €ero 1o
KJIaccaM M CTPYKTYPHUpPOBAHHUE MO pas3jejiaM U TeMaM IPOrpaMMbl M0 XMMHH, ONPEIEIISIET
KOJIMYECTBEHHBIE W KAYECTBEHHBIC XAPAKTEPUCTUKHU COAECPKAHUS, PEKOMEHYEMYIO
MOCJIE0BATEIILHOCTh U3YUYECHUSI XUMHUU C YUYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€l, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH oOydaronmxcs,
ompenesseT BO3MOXKHOCTU TpeaMeTa Ui peanu3aluu  TpeOOBaHUW K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOW 00pa3oBaTeIbHONM MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, a TaKke TpeOOBaHMK K pe3yjbTaTaM OOYyYCHHS XHMHHU Ha YpOBHE IIeJeH
U3Y4YEHUs TpeaMeTa ¥ OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOW  JIESITEIILHOCTH
00y4aromierocsi Mo OCBOEHUIO y4eOHOTO COIepKaHUSI.

3HaHME XUMUHU CITY>KUT OCHOBOU 111 (POPMUPOBAHUSI MUPOBO33pEHHUS 00yUaroIIerocs,
€ro TMpEeACTaBICHUHM O MaTEpUAIbBHOM €IMHCTBE MHpPA, BAXKHYIO pOJb UIPAIOT
dbopMupyemble XUMUEH MPEICTABICHUS O B3aUMOIPEBPALEHUSX SHEPTUU U 00 IBOJIIOIUH
BEIIECTB B MPHUPOJE, O IMyTSAX pEelIeHUs TI00aNbHBIX MPOOJIEM YCTOMYHMBOrO pPa3BUTHUS
YeJI0BEUYECTBA — CBHIPhEBOM, DHEPreTUYECKOM, MUIIEBOM M AKOJOTHYECKOM OE€30I1acHOCTH,
po0JIeM 31paBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH Mg caMopa3BUTUS U (DOpMUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 00IIel U PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJaJA B (OPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcs, HAaBBIKOB 170, CaMOCTOSITETIBHOU y4eOHOMI JIESITENBHOCTH,
AKCHEPUMEHTAIBHBIX U UCCIEA0BATEIbCKUX YMEHUM, HEOOXOAUMBIX KaK B MOBCEIHEBHOM
KU3HU, TaK U B TPO(PECCHOHATLHOM €SI TEIbHOCTH;

3HAKOMUT CO cHenu(UKON HAyYHOTO MBIIUIEHUS, 3aKIaJAbIBAET OCHOBBI LEJIOCTHOTO
B3[VISiJa HA EOUHCTBO IMPUPOABI M YEJIOBEKA, SBISAETCA OTBETCTBEHHBIM JTallOM B
(dbopMHUPOBAaHNY E€CTECTBEHHO--HAYYHOU IPAMOTHOCTHU O0yYarOIINXCS;

crocoOCTByeT (POPMUPOBAHUIO IEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K TPUPOJE, K UYEIOBEKY, BHOCUT CBOW BKJIAJ B SKOJOIMYECKOE OOpa3zoBaHHE
00yYarOITHUXCS.



JlanHble HampaBieHMsT B OOYYeHHMM XUMHUU OOECHNEUYUBAIOTCS  CHEIU(PUKON
collepKaHUsl y4yeOHOro mpeaMera, KOTOPBIM SIBISETCS IMENarorn4eckd aJanTUPOBAHHBIM
OTpakeHHEeM 0a30BOM HAYKH XMMUU Ha ONPEAEIEHHOM dTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIEr0 00pa30BaHMsI OPUEHTUPOBAH Ha OCBOCHUE
00y4JarolMUMHUCSl CUCTEMbl MEPBOHAYAIBHBIX MOHATHUM XWMHH, OCHOB HEOPTaHUYECKOUN
XUMHUM U HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MTOHATUN OPraHUYECKON XUMUMU.

CtpykTypa colepKaHHs MpOrpaMMbl MO XUMHHM C(OPMUpPOBaHA Ha OCHOBE
CUCTEMHOI0 MoAxo/a K €€ nu3zydyeHnro. ColepxKaHue CKIIAIbIBAETCS U3 CUCTEMBI ITOHATUN O
XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHIA 0 XUMHUYecKoi peakuuu. O0e 3TH
CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPUHLUITY MOCJIEI0BATENBHOTO PAa3BUTUS 3HAHUM
Ha OCHOBE TEOPETHUYECKUX MPEACTABIEHUN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa Jl. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHMS O CTPOEHUU aTOMa U XUMUYECKOU CBS3H;

— IpeJICTaBICHUMN 00 AIIEKTPOIUTHUECKOM TUCCOIMAIIMH BEIIECTB B pACTBOPAX.

Teopernueckue 3HaHUS pacCMaTPUBAKOTCS HA OCHOBE SMIIMPHYECKH IMOIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIIBHO OT OJHOTO YPOBHS K JIPYyromy,
BBITIOJIHSIST PYHKIIUM OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BOBMOKHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U MOJYYEHHUS U3YyUaeMbIX BEIECTB.

OcBoeHue MporpaMmsbl MO XUMHUU CIOCOOCTBYET (DOPMUPOBAHUIO TMPEACTABICHUS O
XUMUYECKOW COCTAaBIIAIOUIEH HAYYHOW KapTHUHBI MHpa B JIOTUKE €€ CUCTEMHOW MPHUPOJIBI,
LEHHOCTHOTO OTHOILIEHHS] K HAYYHOMY 3HAHUIO U METOJlaM NO3HaHWsS B Hayke. 3ydeHue
XHUMHH TIPOUCXOJUT C MPUBICYCHUEM 3HAHUHN W3 paHee M3YyYEHHBIX YYEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «bruonorusi. 5—7 kinacce» U «PuU3UKa. 7 KIaccy».

[Tpu n3yueHnn XUMUHU MPOUCXOIUT GOPMHUPOBAHUE 3HAHUN OCHOB XHMMHUYECKON HAYKH
KakK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTHUECKON JCSITEIBHOCTH YEIOBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. 3ajadya ydyeOHOTo MpeAMeTa COCTOUT B
dbopMUPOBAaHUY CUCTEMbI XUMUUECCKUX 3HAHUN — Ba)KHEHIIUX (PaKTOB, TIOHATHH, 3aKOHOB
U TEOPETUYECKUX IOJIOKEHUH, JOCTYMHBIX 0000IIEHNH MHUPOBO33PEHUYECKOIO Xapakrepa,
S3bIKa HAYKH, B TMPHOOIICHNU K HAYYHBIM METOJAaM TO3HAHHS MPU M3YYCHHH BEIIECTB U
XUMHYECKUX peakiuii, B (OPMUPOBAHMHM W PA3BUTHM IIO3HABATECIbHBIX YMEHUU U HUX
MPUMEHEHUN B Y4YeOHO-TIO3HABATENHFHON M y4eOHO-HCCIIEOBATEIHCKON NIEITEIbHOCTH,
OCBOEHHH IpaBuJI 0€301acHOro 00pallleHus ¢ BEIIeCTBAaMU B TOBCETHEBHOM KU3HU.

[Tpn n3ydeHnn XuMUM Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs Ba)KHOE 3HAYCHHE
MpUOOpEN TaKKe e, KakK:

— ¢opMupoBaHWE  WHTEIUIEKTYaJdbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOHM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIbHOMY MPHUHITUIO PELIEHUH, CTOCOOHOMN
aJanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHUSIM KU3HU;



— HAaMpaBJICHHOCTh OOYUYEHMsI Ha CHCTEMATHYECKOE MPHUOOIIEHHE OOydYaroluxcs K
CaMOCTOSITEJIbHOM  MO3HABATEBHON  JESITENIHHOCTH, HAYYHBIM METOJIaM  I[O3HAHUA,
bopMUPYIOIIMM MOTUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrnieyeHue yCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYyYAIOUIUMHUCS OMbITA
pa3HOOOpa3HOW  JEATEeNbHOCTH, TIO3HAHUS U CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHIINM), UMEIOIIUX YHUBEPCATbHOE 3HAYCHHE JJISl Pa3IMYHBIX BHUIOB
JIeSITEILHOCTH;

— (hopmupoBanue oOuiel PyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B
TOM YHCIIE YMEHHU OOBACHATH W OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MHUpPA, UCIOIb3YS
3HAHUS U OTIBIT, TOJYUYEHHbIE NPU U3YYCHUU XUMUHU, IPUMEHSTh UX MPU PElIeHUU NpooaemM
B TTOBCETHEBHOM KU3HU U TPYJAOBOU JIEITEIHHOCTH;

— (¢opmupoBaHHUE y OOYYArOIIUXCS TYMAHUCTUYECKUX OTHOIICHWUW, TOHUMAHUS
[IEHHOCTH XUMHMYECKUX 3HAHUU IS BBIPAOOTKH HKOJOTUYECKH I€JIECO00pPa3HOro
MOBEJICHUS B OBITY U TPYAOBOM AEATETLHOCTU B IEISAX COXPAHEHHS] CBOErO 37I0POBBS U
OKPY’KAIOIIEH IPUPOIHOU CPELBI;

— pa3BUTHEC MOTHBallUM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHUS OOIIEYETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY PO MIIS M HATTPABICHHOCTH JTAJIbHEHUIIIETO O0YUYEHUS.

OO6miee 9MCIO YacoB, OTBEAEHHBIX IS M3YYCHUS XUMHUM HAa YPOBHE OCHOBHOIO
obmrero odpazoBaHus, coctapisieTr 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefien0), B 9
K1acce — 68 vacoB (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaibHbIe XUMUYECKUE TOHATHSA

[Ipenmer xumun. Ponp XuMHUM B JKU3HU Ye€JIOBEKA. XHUMUs B CUCTEME HayK. Tema u
BemecTBa. dusznueckne CBOMCTBA BEIIECTB. ArperatHoe coctosHue BeumiecTs. [loHsTue o
METOJlaX MO3HAHUS B XUMUHU. YKCThIe BemecTBa U cMecu. CrocoObl pa3iesieHus] CMECeH.

ATOMBI U MOJEKYJIbl. XUMUYECKUE AJE€MEHThl. CHUMBOJIbI XUMHUYECKUX 3JIEMEHTOB.
[IpocThle U clIOXKHBIE BeIECTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas Qopmyna. BaneHTHOCT aTOMOB XUMHUYECKHX OSJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BeniectB. OTHocUTeNnbHass aTroMHas wmacca. OTHocUTENbHAs
MOJIEKyJIgpHasi Macca. MaccoBasi JoJIsl XMMHAYECKOTO 3JIEMEHTA B COCIMHEHUU.

KommuecTBo BemectBa. Mouib. MousipHas Macca. B3anmMocCBs3b KOJIMYECTBA, MacChl U
Yucia CTPYKTYPHBIX €IMHUI] BellecTBa. Pacu€Tel mo opmMynamMm XUMUYECKUX COSTUHEHUH.

OU3NYECKUE U XUMHUYECKUE SBJICHUS. XUMHUYECKasi peakuus U €€ MpU3HAKU. 3aKOH
COXpaHEHMsSI MacChl BEIIECTB. XHUMHYECKHE ypaBHeHus. Kraccudukammss XuMHUeCKHUX
peakiuii (CoeTMHEHUs, Pa3JIOKEHHUs, 3aMeIIeHHs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYA0M, MpaBuiIaMu pabOThI B JabopaTOpuu U MpuEMaMu
oOpaiteHust ¢ 1a6opaTOpHBIM 000PYI0BAaHUEM, U3YUCHHUE U OTTMCAHUE (PU3UYECKUX CBOMCTB
00pa3lioB HEOPraHMYECKUX BEIECTB, HabMoneHne ¢pu3nueckux (TIiaBlIeHne BOCKa, TasHUE
JIbAa, pacTUpaHUe caxapa B CTYyNKe, KUIEHHE M KOHJIEHCAlUS BOJbI) U XUMHUYECKUX
(ropeHue cBeuw, MPOKAJIUBAHUE METHOM MPOBOJOKH, B3aMMOJICHCTBHE MeNla C KHCIOTOM)
ABJICHUW, HAOJIOJEHUE U OINUCAHHWE TMPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peaKIui
(paznokeHue caxapa, B3auMOJCHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE
rugpokcuaa meau (II) mpu HarpeBaHuu, B3aMMOACHCTBHUE Kejie3a C PAaCTBOPOM COJIM MEIIH
(1), w3ydeHue crnocoOOB pa3felieHUs] CMECel: C TOMOIIbI0 MarHura, (GUIBTpOBaHHE,
BbIMIApUBAHUE, NUCTWUIALMS, XpoMmaTorpadus, MPOBEICHUE OYMCTKH MOBAPEHHOW COJIH,
HAOJIIOICHUE W ONHUCAaHWE PEe3yJbTAaTOB TMPOBEJCHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHHMsI MacChl, CO3JJaHUE MOJIeJIe MOJIEKYJ (ILIapOCTEPKHEBBIX).

BaxHeine npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3J€MEHT U MPOCTOE BEIIECTBO.
Haxoxnenue kucimopoma B Tpupojae, (U3NUECKHME W XUMUYECKHE CBOWMCTBA (pEaKiuu
ropenusi). Oxcunpl. Ilpumenenne xuciaopoma. CrnocoObl TONyYEeHUS KHUCIOpOAa B
naboparopuu U HOpoMbIIUIEHHOCTH. KpyroBopoT kuciopona B mpupoge. O30H —
AJUTOTPOTTHAS MOAM(PUKAIINAS KUCIOPOIA.

TemmoBoit >PekT XUMHUUYECKON peakuy, TEPMOXUMHUYECKHE YPaBHEHHUS, JK30- U
SHIOTEPMHUYECKHE peaKUMU. TOIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHUE
MapHUKOBOTO 3 PeKTa, pa3pylieHne 030HOBOTO CJIOS.



Bonopon — snmemenT m mpoctoe BemecTBo. HaxokaeHue Boaopoaa B MPUPOJIE,
dbu3nUecKkue M XMUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI monydeHus. Kuciorel u
COJIH.

Monsipabiit 005EM ra3oB. PacuéTbl Mo XUMHUYECKUM YPaBHEHUSIM.

@dusnyeckue cBorcTBa BOAbL. Boma xak pactBopurensb. PactBopel. HacwliieHHble u
HEHACBIIIEHHbIE pacTBOPHI. PacTBOpUMOCTH BelIEeCTB B Boje. MaccoBasi 10jsl BEUIECTBA B
pactBope. XHUMHUYECKHE CBOMCTBAa BOAbl. OcHOBaHudA. Poib pacTBOpOB B NpUpPOAEC U B
KU3HU 4YesioBeka. KpyroBopoT BoIbI B mpupoje. 3arpsA3HEHUE NpUpOAHbIX BoA. OxpaHa u
OYMCTKA MPUPOIHBIX BOI.

Knaccuduxanus Heopranmdeckux coeauHenuit. Oxcuapl. Knaccudukammss oKCumaos:
cojieoOpasyromue (OCHOBHbIE, KHUCIOTHBIE, aM(OTEpHbIE) U  HecoJeoOpasyrolue.
Homenknarypa okcupoB. PU3MUECKHE W XHMHUYECKHUE CBOMCTBA OKCHIOB. llomydenue
OKCHJIOB.

OcHoBanus. Knaccudukaruss oCHOBaHWMN: IMIETOYM W HEPACTBOPHUMBIE OCHOBAHUS.
Homenxknarypa ocHoBaHuil. @U3NUECKUE U XUMUYECKHE CBOKMCTBA OCHOBaHUM. [lonydeHue
OCHOBaHHM.

Kucnorel. Knaccudukamms xucmor. Homenkmarypa kuciaor. Pusudeckue W
XUMHUYECKHE CBOMCTBA KUCIOT. Psaa aktuBHOcTM MetayuioB H. H. bekeroa. Ilonyuenne
KHCJIOT.

Comu. Howmenkimatypa coseil. ®dusnueckue M XUMHYECKHE CBOWCTBA COJIEH.
[Tomyuenue conen.

I'eHeTnueckas CBsI3b MEXY KlIaCCaMU HEOPTAHUYECKUX COCAUHEHUMN.

Xumuueckuii IKCnepumenm:

KAUYECTBCHHOE ONPEAECICHUE COJNEPKAHUSA KHUCIOpPOJa B BO3JAYyXe, IIOJIy4YECHUE,
coOupaHue, paclio3HaBaHWE€ U  HW3y4YeHHWE CBOMCTB  KUCIOpOAa,  HabIro/eHue
B3aMMOJICMCTBUSL BEIIECTB C KHUCIOPOJOM M YCJIOBHS BO3HHKHOBEHUS W IPEKpAILLCHUS
ropeHusi (moXkapa), O3HAKOMJIEHWE C oOpa3llaMd OKCHUIOB M OIKUCAHUE HUX CBOWCTB,
nojiyueHue, coOupaHue, paclo3HaBaHUE M M3yYEHHWE CBOMCTB Bojaopona (TOpeHue),
B3aumojelictBue Bojgopoda ¢ okcuuoM Meaud () (BO3MOXKHO — HMCIOJB30BaHME
BUJIEOMATEPUAIIOB), HAOIIOIeHHE 00Pa3IllOB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEIOBAaHUE
O0COOEHHOCTEW pPACTBOPEHUSI BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, TPUTOTOBIICHUE
PacTBOPOB € ONPEAECIEHHON MACCOBOM J10JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE
BOJIbI C METaJUIaMH (HATPUEM M KaJiblieM) (BO3MOKHO MCIOJIb30BAHUE BUIEOMATEPUAIIOB),
WCCJIeIOBaHNE OO0PA3I[0OB HEOPTaHWYECKUX BEIIECTB PA3MYHBIX KIACCOB, HAOIIOJCHUE
W3MEHEHUsS OKpPAaCKM WHIAMKATOPOB B pPACTBOpAaX KHUCIOT M UIEJIOYEH, H3YUCHHUE
B3auMoyeicTBus okcuaa meau (II) ¢ pacTBopoMm cepHOU KUCHOTHI, KUCIOT C METAJJIaMU,
peaKunii HEUTpPAIU3aLUM, IOJYYEHUE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
METaJula JAPYTUM M3 PAacTBOpPA COJIM, PEIICHUE SKCIIEPUMEHTAJIbHBIX 33Jad [0 TEME
«BaxkHeHIne KIacchl HEOPraHUYECKUX COCTMHEHUI.



Iepunoanyecknii 3axkoH u Ilepumoamyeckasi cucreMa XMMH4YECKHX djaeMeHTOB /I,
N. MenpeseeBa. Crpoenne aroMoB. Xumuuyeckass CBsA3b. OKHCIUTENBHO-
BOCCTAHOBHUTE/IbHbIC PeaKINH

[lepBble MOMBITKM KiIAacCHU(PUKALMKA XUMHYECKUX 3JIeMEHTOB. [loHsTHE O rpymmax
CXOAHBIX 3JEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMENIbHBIE METAJUIbl, FajJOr€Hbl, HHEPTHBIE
ra3bl). DJIEMEHTBI, KOTOpble 00pa3yl0T aM(POTEPHBIE OKCHUIBI U TUPOKCHIBI.

Ilepuonnueckuii 3axkoH. llepumommyeckas cucrema xuMudeckux syiemeHros /I, WM.
MenpneneeBa. Kopotkonepuonnas u jiMHHonepuoaHas Gopmel [lepronnyeckoil cucteMbl
xumuueckux diiemeHToB Jl. M. Menneneesa. Ilepuonsl u rpynnbel. OU3NYECKUN CMBICI
NOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYMIIbI DJIEMEHTA.

Crpoenune artomoB. CoctaB aTtoMHbIX szaep. HM3oromsl. Onektponbl. CTpoeHue
ANEKTPOHHBIX 000J0ueK aToMoB TMepBbiX 20 XUMHUYECKUX 3JIeMEeHTOB Ilepumonnueckoi
cucteMsl [[. 1. MenneneeBa. XapakTepucTuKa XMMUYECKOTO 3JIEMEHTA IO €r0 MOJI0KEHUIO
B [Iepnonnueckoii cucreme 1. 1. Menzaeneena.

3aKOHOMEPHOCTH  HM3MEHEHHMS  pajguyca  aTOMOB  XMMHUYECKHX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAINIMYECKUX CBOMCTB IO IPYIIAM U HEPHOIAM.

3nauenue Ilepmonmnueckoro 3akoHa u Ilepuoguyeckod CHCTEMBI XHMHYECKHX
AJIEMEHTOB ISl pa3BUTHS HAyKd U npakTuku. Jl. V1. MenneneeB — y4€Hblil U rpa)k1aHUH.

Xumuueckass  cBsizb.  KoBasieHTHas  (mosisipHas W HEMOJISIpHAsg)  CBS3b.
ONEeKTPOOTPULATEIBHOCTE XUMUYECKUX 21€MEHTOB. FIOHHas CBA3b.

Crenenp okucieHHs. OKHCIUTENBHO--BOCCTAaHOBUTENBbHBIE peakiuu. IIpomeccsr
OKHCJIEHMSI U BOCCTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4eHue o0pas3loB BEUIECTB METANIOB M HEMETAJIJIOB, B3aUMOJEICTBIE THAPOKCUIA
OUHKa C pacTBOpaMM KHCJIOT U IIEJI0YEH, IPOBEIACHUE OIBITOB, WIIIIOCTPUPYIOLINAX
OPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN (FOpPEHHE, PEAKLIUU Pa3JIOKEHUS,
COCJIMHECHUA).

Mescnpeomemmunie cea3u

Peanuzamuss MexXnpeaMETHBIX CBA3€d Mpu H3y4eHMM XMMHMU B 8 Kiacce
OCYILIECTBIISIETCS UePE3 UCIIOJIb30BaHNE KaK OOLIUX €CTECTBEHHO--HAYUHbIX MOHATHH, TaK U
IIOHATHHN, SABIIAIOIINUXCS CUCTEMHBIMHU Ul OTACJIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOIO
LAKJIA.

OO1ue ecTecTBEHHO--HAyUYHbIe MOHATHS: HAYYHBIN (PakT, TUMOTE3a, TEOpHUs, 3aKOH,
aHanu3, CHUHTe3, KilacCUPHUKAluUs, MEPUOAUYHOCTb, HAOIIOJEHUE, OSKCIEPUMEHT,
MOJEITMPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHUE.

®usuka: Marepus, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIWJI, H30TOIBI,
PaANMOaKTUBHOCTb, MOJIEKYJIA, AIEKTPUUECKHUI 3aps/l, BEIECTBO, TEJIO, 00BbEM, arperaTHoe
COCTOSIHME BEIeCTBa, ra3, (HU3MYEeCKHe BETUYMHBI, EIWHUIBI HM3MEpPEHHUs, KOCMOC,
IUTAHETHI, 3BE31b1, CoHIE.



buonorus: ¢otocuntes, npixanue, buocdepa.

I'eorpadus: armocdepa, rugpocdepa, MuHEpasibl, TOPHbIE MOPOAbI, IOJE3HBIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBO U XxXUMHUYecKasi peaKkuusi

[lepuonnueckuit 3akoH. Ileprommyeckas cucremMa XHUMHUYECKUX dJemMeHToB J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB XWMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaTUsl, KAJIbIU U UX COCAUHEHUN B COOTBETCTBUU C
MOJI0’KEHUEM 3JIEMEHTOB B [leproanveckoil cuctemMe U CTpPOCHUEM UX aTOMOB.

Crpoenune BemniecTBa: BHJBl XUMHUYECKOW CBSI3U. THIBI KPUCTALIMUYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUNIMYECKOW PEIIETKH U BUJIA XUMUYECKOU
CBSI3U.

Knaccuduxaiys 1 HOMEHKIIaTypa HEOPTaHMYECKUX BEIIECTB. XUMHYECKHUE CBOMCTBA
BEILIECTB, OTHOCAIIMXCS K Pa3UYHbIM  KJaccaM HEOPraHWYECKUX COEJIUHEHUH,
T€HETHYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudpukanys XUMUYECKUX peakIuid IO pa3IMYHbIM Mpu3Hakam (10 YHUCITy H
COCTaBY YYaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIIOBOMY 3(PdekTy, Mo HU3MEHEHHIO
CTEMIEHEeW OKHCIEHMS] XUMHUYECKHX DJJEMEHTOB, II0 OOpaTUMOCTH, IO Y4YaCTHUIO
KaTaauzaTopa). IK30- U SHJOTCPMHUUYCCKHUE PEAKIIUU, TEPMOXUMUYECKUE YPaBHEHUS.

[TonsiTHe 0 cKOPOCTH XUMHYECKOU peakiuu. [lonsaTue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHATHE O TOMOTE€HHBIX M T€TepOreHHbIX peakiusax. [loHstue o
karanu3e. lloHsTHEe O XMMHUUYecKOM paBHOBeCHMU. DaKTOPBI, BIHUSIOIIME HA CKOPOCTh
XUMUYECKOU PEAKIIUU U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHUCITUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIINH, DJIEKTPOHHBIA OamaHC OKUCIUTEIBHO-
BOCCTAHOBHUTEIIBHOM peaKiuu. CocraBnenue YpaBHEHHI OKUCIIUTEIbHO- -
BOCCTAaHOBHTEJIBHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia JIEKTPOHHOTO OasiaHca.

Teopust DNEKTPOJUTHUYECKONM JHUCCOLMALMU. NEKTPOJUTBI U  HEDJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M IUCCOLMALIMYU BEIIECTB C PA3JIMYHBIMU BUAAMU XUMHUYECKON
cBsi3u. Crenens aucconuanuu. CUIbHBIE U CIa0bIE IIEKTPOIIUTHI.

Peakuuu nonHoro oOMeHa. Y clioBHs MPOTEKaHUS PEAKLMil HOHHOTO OOMEHa, MOJTHbIE
U COKpalI€HHbIE MOHHBbIE ypaBHEHUs peakuuid. CBOICTBAa KUCJIOT, OCHOBAHUI M COJIEH B
CBETE MPEACTABICHUN 00 3JICKTPOJUTHUYSCKON nucconmaruu. KadyecTBeHHbIC peakiuk Ha
HOHBIL. [loHATHE O THAPOIIN3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENIIMU KPUCTAUNIMYECKUX PEMIETOK HEOPTraHMYECKUX BEIIECTB —
METa/NIOB M HEMETAJIOB (rpadura W aiaMmasa), CIOXKHBIX BEHIECTB (XJIOpHAA HATpUs),
HCCIIEIOBAHUE 3aBUCUMOCTUA CKOPOCTH XMMHMUYECKON pPEakiuu OT BO3AEHCTBUS Pa3IMYHbBIX
dakTopoB, WCCIENOBAaHWE DJIEKTPONPOBOAHOCTH  PACTBOPOB  BEIIECTB, MpoIecca
JTUCCOLMALIMMA KUCTIOT, IIeJI04eil U coliei (BO3MOKHO HUCMOJIb30BAaHUE BUIEO MATEPHUAJIOB),



MIPOBEICHHUE OIBITOB, MILTIOCTPUPYIOMINX MPU3HAKHA TMPOTEKAHMS PEaKInii HOHHOTO OOMEHa
(oO6pazoBaHue ocajka, BbIJIEICHUE raza, 00pa3oBaHUE BOJbI), ONBITOB, WLIIOCTPUPYIOLIIUX
MIPUMEPBI OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakiuii (TOpeHHE, Peaklud Pa3IO0KCHUS,
COCIMHCHHUS), PACIIO3HABAHME HEOPTraHWYECKUX BEIIECTB C IOMOIIBI0 KAaYECTBEHHBIX
peaKkinii Ha HOHBI, PEIICHUE SKCIIEPUMECHTABHBIX 3a/1a4.

HemeTtanjbl 1 UX coeTMHEHUST

OOmas xapakrepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
crenieHu okuciieHus. CTpoeHne W (U3HUYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TajOTCHOB.
XVMMHYECKHE CBOWCTBA Ha MPHUMEpEe XJIOpa (B3aUMOJCHCTBHE C METaIaMU, HEMETaJUIaMH,
menoyamu). XsopoBoaopoa. ConsHas KHCIOTa, XHUMHYECKHE CBOMCTBa, MOJyYEHHUE,
npuMeHeHue. JlelcTBUEe Xiopa W XJIOPOBOAOPOJAa Ha OpPraHu3M dYelloBeKa. BakHeimme
XJIOPHJIBI M X HAXOXK/ICHUE B IPUPOJIE.

OO6murast xapakrepuctuka 3jeMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC cTereHn okuciieHus. CTpoeHue u GU3HIECKHEe CBOHCTBA MPOCTHIX BEIIECTB —
KHACJIOpOJa M Cepbl. AJUTOTPONHBIC MOIU(HUKAIIMU KHUCIOpPOJa M CEpPbl. XUMHUYCCKUC
cBoiicTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3NUECKHEe M XUMUYECKHE CBOMCTBA. OKCHIBI
Cepbl Kak TMPEACTABUTEIIM KHCIOTHBIX OKCUAOB. CepHas KHUCIIOTa, (QU3HYECKHE W
XMMHYECKUE CBOKMCTBA (00OIIME Kak TMPEJCTaBHTENS Kiacca KUCIOT W crenuduaeckue).
XVWMHUYECKHE PEaKIHH, JISKAIUEe B OCHOBE MPOMBIIIICHHOTO CIOCO0a MOJIYYCHHUS CEPHOM
kucnothl. [Ipumenenue cepHoit kucnotbl. CoiM CEpHON KUCIIOTHI, KaueCTBEHHAs peakuus
Ha cynbdar-uoH. Haxoxaenwe cepbl W €€ COEIMHEHUN B TNpUpojie. XHUMHUECKOE
3arpsi3HEHHE OKpYKAloUell cpeibl COeAMHEHUSIMU Cephl (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEOTBPAIICHUS.

OO6mast xapakTepucThka 3J1eMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCICHUS. A30T, PacHpOCTpaHEHHE B TpHUpoAe, (U3MUECKHE U
XUMHYecKue cBoiicTBa. KpyroBopor aszora B mpupone. AMMHak, ero Qusuyeckue u
XUMHYECKUE CBOMCTBA, MoiydeHHUEe W mpumeHeHue. Coau aMMOHUS, WX (PU3MYECKHE U
XUMHYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakiusi Ha MOHbI aMMOHUS. A30THas
KUCTIOTa, €€ MoydeHue, Pu3ndeckue 1 XMuMUYECKUE CBOMCTBA (00IIHe KaK MpPeCTaBUTENS
KJlacca KUCIOT W crenuduyeckue). lVcmonmp3oBaHwe HHUTPATOB W COJICM aMMOHHUS B
KauecTBe MHHEpAJbHBIX YAOOpeHHi. XUMHUYECKOEe 3arpsi3HEHHE OKPYKAIOMIEH Cpembl
COCIMHEHUSAMH a30Ta (KUCJIOTHBIE JOXKIW, 3arpsi3HCHHE BO3AyXa, MOYBBI U BOJOEMOB).
docdop, amnorpornnbie Mogudukauu Gocdopa, GuUNUECKHUE U XUMUYECKHUE CBOMCTBA.
Oxcun dochopa (V) m dochopHas kucioTa, (PU3HMUECKHES W XHMHUYECKHE CBOMCTBA,
nonyuenue. McmonszoBanue GocdaTtoB B kKauecTBe MUHEPATBHBIX YIOOPECHHIA.

OO6mrast xapakrepuctuka 3meMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHblE  CTENEHW  OKUCICHUSA.  YIJIEpOaA,  aUIOTPOMHBIE  MOAU(UKAINH,
pacnpocTpaHeHre B Mpupoje, (GU3HYECKHE ¢ XUMUYECKHE CBONCTBA. AmcopOrus.
KpyroBopot yrinepona B nmpupoje. OKCuabl yriaeposa, nx GU3n4ecKue u XUMUIECKHE



CBOMCTBa, JCHUCTBHE HA >KUBBIC OPraHU3MBI, MOJTYYEHUE U MPUMEHEHHUE. DKOJIOTUYECKUE
npoOJieMbl, CBsi3aHHBIE ¢ OokcuaoMm yriepona (IV), rumore3a TI00ATBLHOIO MOTCIUICHUS
KJIUMaTa, MapHUKOBBIM »ddekt. YronapHas kuciora u e€ coiau, ux (Qusndeckue u
XUMUYECKHE CBOICTBA, MOJIydeHUE U NMpuMeHeHue. KauecTBeHHas peakius Ha KapOoHart-
noHbl. Mcnonb3oBaHue kapOOHATOB B OBITYy, MEAMIIMHE, MPOMBIIUICHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHble TOHATHS 00 OpPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSX
yriaepona (MeTaH, 9TaH, JTWICH, aleTUJICH, ASTaHOJ, TJIMIEPUH, YKCyCHas KHUCIOTa).
[IpuponHble UCTOUHUKU YTIEBOAOPOIOB (Yyrojib, MPUPOAHBIN Ta3, HE(Th), MPOIYKTHl UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBINIUICHHOCTH. [loHATHE O OUOJIOTHYECKU
BaXXHBIX BEIIECTBaX: MXHUpax, Oenkax, yrieBojax — M HMX pOJIM B JKU3HU YEJIOBEKA.
MarepuanbHoe €TMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COSTUHEHUM.

Kpemnuii, ero ¢usnueckue M XUMHUUYECKHE CBOMCTBA, MOJIydY€HHWE M TMPUMEHEHUE.
Coenunenus: kpeMHusi B npupoje. O6mue mnpeactaBieHus o6 okcuae kpemuus (IV) u
KpeMHHEeBOW Kkuciore. CHIMKAThl, MX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH.
Baxxneiimue cTpouTenbHbIe MaTepUalibl: KEpaMHKa, CTEKIIO, IIEMEHT, OETOH, JKeIe300€TOH.
[TpoGsembl G€30MacCHOTO HCMOJB30BAHUS CTPOUTEIBHBIX MAaTEPUATIOB B TOBCEIHEBHOM
KU3HHU.

Xumuyeckuit IKcnepumenm:

u3ydeHre oOpa3lloB HEOPraHMYEeCKUX BELIECTB, CBOWCTB COJSHOM KHUCIIOTHI,
NPOBEJICHNE KAuYeCTBEHHBIX PEaKIUid Ha XJIOPUA-UOHBI M HAOIIOJIEHHWE MPU3HAKOB HUX
NPOTEKaHMUs, OMBITHI, OTpaXKarIue PU3NYEeCKUe U XUMHUUECKHE CBOMCTBA TaJIOTEHOB U UX
COEIMHEHUN (BO3MOKHO MCIIOJIB30BaHUE BUIEOMATEPUAJIOB), O3HAKOMJIEHHE C oOpaslaMu
XJIOpUIOB (TAJIOTEHHUIOB), O3HAKOMJIEHHME C OOpa3mamMu cepbl U €€ COCIUHCHHSIMU
(BO3MOXXHO HCTOJB30BaHUE BHJIEOMATEPHAIOB), HAOJIOJEHUE TMpollecca OOYyrIMBaHUS
caxapa IoJ JICMCTBUEM KOHIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, M3YYECHUE XUMHUYECKHX
CBOMCTB pa30aBJIeHHONW CEPHOU KUCJIOTHI, MPOBEICHUE KaUeCTBEHHON peaKIuu Ha cyibdar-
MOH U HaOIto/IeHne pu3HaKka e€ MpOoTeKaHus, 03HAKOMJICHUE ¢ (DU3UYECKUMU CBOMCTBAMU
azota, ¢ochopa W UX COCAMHEHHH (BO3MOXKHO HCIOJb30BAaHUE BHUICOMATEPUATIOB),
obOpasnamMu a30THBIX B (PochOpHBIX yA0OpEHHH, IMOTydeHHe, coOOMpaHre, paclio3HaBaHue U
M3YyUYEHHUE CBOMCTB aMMHAKa, MPOBEJICHHE KAuE€CTBEHHBIX PEAKLIMA HAa MOH aMMOHUS H
dochaT-noH W U3yYEeHHWE  TPHU3HAKOB  HMX  MPOTEKAHUS, B3aUMOJICCTBHE
KOHIICHTPUPOBAHHOM  a30THOM  KHUCIOTBI € MeObl0  (BO3MOXKHO  HCIOJIb30BAaHHE
BHUJIECOMATEPUATIOB), HW3YUYEHUE MOJENEl KpHUCTAUIMUYECKUX pEeIIETOK anmasa, rpadura,
dynnepena, O3HAKOMJIEHWE C TPOLECCOM  afcopOIMU  pacTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YyIJI€M U  YCTPOICTBOM NPOTHBOras3a, MOJy4YeHUEe, coOupaHue,
pacro3HaBaHWE€ M HW3YYEHHE CBOWMCTB YIJIEKUCIOTO Tra3a, MPOBEJCHUE KauyeCTBEHHBIX
peakiuii Ha KapOOHAT U CUJIMKAT-UOHBI U M3yYEHHE MPU3HAKOB UX MPOTEKAHMUS,

O3HAKOMJICHUE c MPOAYKIMUEN CHJINKATHOU MIPOMBIIIEHHOCTH, peleHne
AKCIIEPUMEHTAJIBHBIX 3371a4 10 TeMe « BakHeNIne HEMETAIIbI U KX COCTUHEHUS.



MeTta/uibl 1 MX COeTUHECHUS

OO6masi xapakTepUCTUKAa XUMHUUYECKUX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHHHM UX
nonoxenus B llepuommyeckon cucreMe xumuueckux diemeHToB JI. M. MenneneeBa u
ctpoeHus aroMoB. CTpoeHue MeTauioB. MeTtammyeckass CBA3b M METALUIMYECKas
KPUCTAJIMYECKAS  PEIIETKA.  ODJIEKTPOXUMHUYECKUH  psii  HAOpSDKEHUHM  METAJUIOB.
dusnyeckne U XUMHUYECKUE CBOMCTBA MeTayioB. OOIIKe CrocoObl MOJIYYeHUsT METaJlIOB.
[TonsiTe O KOPPO3UMM METALIOB, OCHOBHBIE CIIOCOOBI 3alIUThI UX OT Koppo3uu. CIiaBbl
(ctanp, 4yryH, JIOpaTtOMUHUMN, OpOH3a) U X IPUMEHEHHUE B OBITY U MPOMBIIUICHHOCTH.

[[lenounble Metaiuibl: ToNoXeHHe B Ilepuoandeckoil cucTEME XHUMUYECKHX
aneMmeHToB [[. 1. MeHneneesa, cTpoeHue UX aTOMOB, HaxoxaeHue B rpupoae. dusznueckue
U XUMHYECKHUE CBOMCTBA (Ha mpumepe HATpus U Kamus). OKCUabl U THAPOKCHUIBI HATPUS U
kayus. [I[puMeHeHne Men0uYHbIX METAIUIOB U UX COEJIUHEHUN.

[IlenoyHO3EMENBHBIE METAUIBI MAarHUM U KaJIbLUM: MOJIO)KeHUEe B llepuomnueckon
cucreme xumuueckux sneMeHToB Jl. 1. MenaeneeBa, CTpO€HUE UX aTOMOB, HAXOXK/ICHUE B
npupojae. Dusnueckue U XUMHUYECKHE CBOMCTBA MarHusi M Kaiblus. Baxueiue
COCMHEHUs KalblMs (OKCHJA, THUAPOKCHZI, coiu). JKECTKOCTH BOJIBI M CIOCOOBI €&
YCTpPaHEHMUSI.

AnroMuHMi: nonoxkeHue B Ilepuoguueckoi cucteMe XuMHueckux siaemeHToB 1. .
MenzeneeBa, CTpo€HHME aroMa, HaxoxiaeHue B Ipupoac. Dusznueckne U XUMUUYECKUE
CBOICTBa anmtoMuHUsA. AMpOTEpHbIE CBOMCTBA OKCHJIA U THAPOKCHIA ATFOMUHUS.

Keneszo: nomoxenue B llepuommyeckor cucreme XuMHYecKuX 3iemeHToB JI. U.
MenzeneeBa, CTpoe€HHME aroMa, HaxoxiAeHue B Ipupoae. Dusznueckue U XUMUUYECKUE
cBoicTBa sxene3a. Oxkcunabl, ruapokcuasl U conu xenesa (II) u xenesa (III), ux cocras,
CBOMCTBA U MOJYYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ 00pasllaMl METaJUIOB U CIUIaBOB, MX (U3MYECKUMHU CBOMCTBAMH,
U3y4CHUE pe3yJIbTaTOB KOppO3uH METAJIOB (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMAaTepHaIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHA KaNbI[UsS M HATPUS C BOJOM
(BO3MOKHO HCIIOJIB30BaHUE BUAEOMATEPHUATIOB), MCCIEAOBAHUE CBOMCTB KECTKOM BOMBI,
rpoliecca roOpeHus kejae3a B KUCIOopoae (BO3MOKHO HMCIOJIb30BAHUE BUIEOMATEPHUANIOB),
MIPU3HAKOB IMPOTEKAHUsI KAaUYECTBCHHBIX PEAKLHUM HAa WOHBI: MarHus, KajblMs, allOMUHUS,
muHka, ckenesa (1) u »xemesa (Il), meam (Il), HaOmogeHWE W oOmMMCAaHHWE MPOIECCOB
OKpallMBaHMs IUIAMEHU HMOHAMHM HATpHsl, KaIWs U KajlblHs (BO3MOKHO HUCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB THIPOKCHAA ATIOMUHUAS U
TUAPOKCHIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4y N0 TeMe «BakHenme MeTasibl
U UX COCITUHEHUS.

XUMHS U OKPYKaKIIas cpeaa

BemectBa w marepuanbl B MOBCEIHEBHOM JKM3HM 4eloBeKa. bezomacHoe
UCIIOJb30BaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. [lepBas mnomomis npu
XUMHYECKHX 0KOrax U OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEeHHE OKpyKaroued cpenbl (mpedenbHass — JIOMycTUMAas
KOHIIeHTpaius Beuiects, nanee — [1/IK). Ponb xumMuu B perieHnn 3K0JI0rM4ecKuX mpooJieMm.



Xumuueckuiit IKcnepumenm:

u3yueHue oO0pa3loB MaTepuaioB (CTEKJIO, CIJIaBbl METAJJIOB, TMOJUMEPHBIC
MaTepHuabl).

Mesxcnpeomemmnvwie ceasu

Peanuzanus MeXnpeaMETHBIX CBSi3eM Tpu  HM3ydyeHUHM XuMuu B 9 Kiacce
OCYIIECTBIISIETCS. Yepe3 MCIOJIb30BAHUE KaK OOLIUX €CTECTBEHHO-HAYUHBIX MOHSITUH, TaK U
TIOHATHUH, SIBJIAIOIIUXCS CUCTEMHBIMU ISl OTJEJIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO
[UKJIA.

OO0mue ecTeCTBEHHO-HAay4YHbIE MOHATHS: HAy4HbIH (hakT, TUMOTE3a, 3aKOH, TEOPHS,
aHanau3, CHUHTE3, Kiaccudpukaius, MNepUOJUYHOCTh, HAOIIOJICHHE, OKCIEPUMEHT,
MOJICJIMPOBAHNE, HU3MEpPEHUEe, MOJeNb, SBJICHHUE, MAPHUKOBBIM A(PEeKT, TEXHOJIOTHS,
MaTepUaIbl.

®dusuka: Marepusi, aroM, SJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHWJ, H30TOIbI,
PaJUOaKTUBHOCTb, MOJIEKYJIa, SJICKTPUUYECKUU 3apsisl, MPOBOJAHUKH, MOJYINPOBOIHUKH,
TUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJNO, O0BEM, arperaTHOe COCTOSHHE BEICCTBA,
ras, pacTBOp, pPacTBOPUMOCTb, KpHUCTAJJIMYECKass pemI€TKa, CIUIaBbl, (U3UYECKHE
BEJIMYUHBI, €AMHULIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TJIAHETHI, 3BE3/1b1, COIHIIE.

buonorus: porocunTes, npixanue, ouocdepa, sKocucTtemMa, MUHEpaJIbHbIE YI0OpEeHUS,
MHUKPOIJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEILHBIE BEIIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpabl, TOPHBIC IOPOJbI, IOJE3HBIC
MCKOTIa€MbI€, TOTUIMBO, BOJHBIEC PECYPCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUH
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yJabTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO 00IIEero oOpa3oBaHUs
JOCTUTAIOTCS B XOJ¢ OOydYeHHWs XHMHH B €IWHCTBE Y4YeOHOW ¥ BOCHHUTATCIBHOU
JESATEIPHOCTH B COOTBETCTBUU C TPATUITMOHHBIMU POCCHUHUCKHMH COIMOKYJIBTYPHBIMH U
JTyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMHU, TIPHHITHIMA B OOIIECTBE NMpaBUIaMU M HOPMaMHU
MOBEJIEHUSI U CIOCOOCTBYIOT IPOIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS M COIUAIM3AINH
00y4Jaromuxcs.

JIMYHOCTHBIC PE3YJIBTAThl OTPAKAIOT TOTOBHOCTh OOYYAIONIUXCSI PYKOBOJICTBOBATHCS
CHUCTEMOW TMO3UTHBHBIX IIEHHOCTHBIX OPUCHTAIIMA M PACIIUPECHHE OIbITAa JCSITCIHHOCTH Ha
e€ OCHOBE, B TOM UHCJIC B YaCTH:

1) naTpHOTHYECKOTO BOCTIMTAHUS

IICHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIbTYPHOMY, HMCTOPHYCCKOMY H
HAyYHOMY HACJICIMIO, IIOHUMAHUs 3HAYCHUS XMMHUYCCKOW HAyKW B JKU3HH COBPEMEHHOIO
o01ecTBa, ClIOCOOHOCTH BJIaJICTh JOCTOBEPHOUN MH(OpMAIMEl 0 TePeIOBhIX JOCTHIKCHUSIX
M OTKPBITUSX MUPOBOW M OTCUECTBEHHOW XMMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 ycTpoiCcTBE MHUpa U OOIIECTRA;

2) rpaIaHCKOT0 BOCTIMTAHUSI:

NPEJICTABIICHUSI O COLMATBHBIX HOPMaX W MpaBUIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTUBE,  KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIC3HOMH,
y4eOHO-MCCIIeI0BATEIILCKOW, TBOPUYECKOH M JAPYTHUX BUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JESITETLHOCTH TPU BBITOJHEHUU Y4YeOHBIX, MO3HABATEIHHBIX
3a/a4, BBHIMOJHCHHA XHMHYECKUX OKCIICPUMEHTOB, CO3JaHUU Y4YEOHBIX IPOCKTOB,
CTpEMJICHHS K B3aWMOIOHMMAHHIO W B3aWMOIIOMOINM B TIpoIlecce JTOW y4ueOHOH
JESATEILHOCTH, TOTOBHOCTH OIIGHWBAaTh CBOE TOBENIEHUE M TIOCTYNKH CBOMX TOBapHIICH C
TIO3WIIMHA HPABCTBCHHBIX U TIPABOBBIX HOPM C YIETOM OCO3HAHHUS ITOCIICICTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMSI:

MHPOBO33PEHYECKHE TMPEJCTABICHUS O BEIMIECTBE U XUMHUYECKOH peakiuu,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABIIAIONINE OCHOBY JISI
MOHUMAaHUS CYIIHOCTH HAay4YHOW KapTUHBI MHpA, TMPEJACTaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOBI, B3aUMOCBS3SX YEOBEKAa C MPHUPOIHONU CpPEoid, O
PO XUMUH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HAMPABICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUW 1O XHMHH,
HEeoOXoMUMbIe ISl OOBSICHEHHS HAOIOMAeMBIX IMPOIIECCOB W SBIICHUMN, TMO3HABATEIHHOM,
WHOOPMAITMOHHOW M YUTATEIBCKON KYJIBTYpPHI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIHHOMN
paboThl C y4eOHBIMH TEKCTaMH, CIIPABOYHOW JUTEPATYPOU, MOCTYIMHBIMU TEXHUYECCKUMU
cpencTBaMu HHPOPMAITMOHHBIX TEXHOJIOTHIA;,



MHTEpEeC K OOYUYECHUIO U NMO3HAHUIO, JT0003HATENHHOCTh, FOTOBHOCThH U CIIOCOOHOCTH K
caM000pa30BaHUIO, IMPOEKTHOW U UCCIEN0BATEIbCKOM JAESTENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTU U YPOBHS 00yUEHUS B JajbHEUIIEM;

4) dpopmMupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHHME UEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10pPOBBIO,
YCTAaHOBKM Ha 3JI0pOBbIA 00pa3 >KM3HU, OCO3HAHHE MOCIEACTBUN M HENPHUSATHE BPEIHBIX
MPUBBIUEK (YIOTPEOIEHHUS alKOToJisl, HAPKOTUKOB, KypPEeHHUs ), HEOOXOAUMOCTU COOJTIOACHUS
npaBusl 0€30MACHOCTU MPHU OOpaIIeHUH C XUMUYECKMMH BEUIECTBAMU B OBITY U peallbHOU
KU3HM;

5) TpyA0BOr0 BOCIIUTAHUS:

UHTEpEeC K TMPAKTUUYECKOMY M3YyUYEHHUIO MpoQeccuil U Tpyna pa3IuyHOTO poja,
yBaXEHHE K TPyAYy M pe3yjbTaTaM TPYIOBOH JEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE
NPUMEHEHMs] TPEJAMETHBIX 3HAHUU 10 XHMHUHU, OCO3HAHHBIA BBIOOP HMHAMBUIYaTbHOU
TPACKTOPUHU MPOAOTKEHHSI 00pa30BaHMsI C YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XHMHH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, YCMEIHON NpoQecCuoHAIbHON
NEATeIbHOCTH W Pa3BUTHUS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJlallTUPOBATHhCS B
npodeccruoHaIbHOM cpene;

6) PIKOJTOrHYECKOr0 BOCIIUTAHHUS:

AKOJIOTHYECKHU I€IeCO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK MCTOYHUKY KU3HH Ha
3emile, OCHOBE €€ CYIIECTBOBAHHUS, MOHMMAaHHWE LIEHHOCTH 30pPOBOTO U O€30MacHOro
oOpaza KHM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY (U3HUECKOMY U
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOJEHUS TMpaBuil 0e30MacHOro
MOBEICHHs TIpU pabOTe C BEIIECTBAMM, a TaKXKE B CUTYAIHUSIX, YTPOKAIOMIMX 3A0POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTyYaeMble TPU U3yUYEHUU XUMUU, JUISl PEIICHUs
3aJla4, CBA3AHHBIX C OKPYXAKOIIEW MNPUPOTHOM CpEIOW, JJIs TOBBIIICHUS YPOBHA
HKOJIOTHYECKON KYJIbTYphI, OCO3HAHUS II100aTbHOTO XapakTepa dKOJOTUYECKUX MpodieM U
NyTel UX pELIEHUs] MOCPEICTBOM METOJIOB XMMHUH, SKOJIOTMUYECKOTO MBIIUIEHUS, YMEHHUS
PYKOBOJICTBOBATHCSI UM B [IO3HABATEIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe meTanpenIMeTHBIX pe3ydbTaTOB BBIACISIOT 3HAUMMBIC NJIsi (OPMUPOBAHUS
MHUPOBO33pEHUSI OOIICHAYYHbIC TOHATHUS (3aKOH, TEOpHWsA, NPUHIUI, TUMOTe3a, (aKT,
CUCTEMA, IPOILECC, SKCIEPUMEHT U JIPYroe.), KOTOPbIE HCIOJIb3YIOTCA B €CTECTBEHHO-
HAyYHBIX YYE€OHBIX TpEaMETax M IMO3BOJSIOT HAa OCHOBE 3HAHUN M3 ITHX MPEAMETOB
dbopMHUpOBaTH MPECTABICHUE O IIEJIOCTHOW HAYYHOW KapTWHE MHPA, W YHUBEPCAIbHBIC
yaeOHbIe JeicTBUS (ITO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYISTHBHBIC), KOTOPHIE
obOecrieunBalOT (HOPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSTEIHLHOMY IUIAHUPOBAHUIO W
OCYILIECTBJIICHUIO Y4€OHOM 1€ATEITbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YYeOHbIE NeHCTBUS



Bba3oBble joruveckue qelcTBUA:

YMEHHUSI HMCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILICHUS] TPU OCBOCHUU 3HAHUM:
pPacKpbIBaTh CMBICII XUMHUUYECKUX TMOHSTHH (BBIIENATh HX XapaKTEepHbIE MPU3HAKH,
YCTaHABJIUBaTh B3aUMOCBSI3b C JPYTMMU TOHSATUSAMH), HCIOJIb30BaTh TMOHSATUSA JUIs
OOBSICHEHUS OTACJIBHBIX (PAKTOB U SIBIICHHWM, BBHIOMpPATh OCHOBAHUSA W KPUTEPUU IS
KJ1accUUKAIMM XUMUUECKUX BEIIECTB U XUMUYECKUX PEaKIINi, YCTaHABIMBATH TPUUUHHO-
CJIC/ICTBEHHBIE CBSI3M MEXKJY OOBEKTaMH H3y4YCHUS, CTPOUTH JIOTUUECKUE PACCYXKICHUS
(MHAYKTUBHBIC, IEIYKTUBHBIC, TIO AaHAJIOTUH), ACJIaTh BBIBOJBI U 3aKIIOUCHHUS;

yMEHHE TPUMEHATh B  TpollecCe TMO3HaHUSA TOHATUA  (TpeIAMETHhIE U
METanpeIMeTHbIC), CHUMBOJIMYECKHAE (3HAKOBBIC) MOJENIH, HCIOJb3yEeMble B XUMUH,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHUM MOJICNbHBIE TIPEACTaBICHUS —
XUMUYECKUI 3HAaK (CMMBOJ 3JIEMEHTA), XUMHUYecKass (popMmysia U ypaBHEHHUE XUMUUYECKOMN
peakiuu — MpU PElIeHUH Yy4eOHO-TIO3HABATEIBHBIX 3a/lad, ¢ YYETOM OSTHUX MOJEIbHBIX
NPEACTaBICHUN BBIABISITE M XapaKTepU30BaTh CYIICCTBEHHBIC TPU3HAKH H3y4aeMBbIX
O0OBEKTOB — XMMHYECKMX BEIIECTB W XUMHUYECKUX PEaKIHUi, BBIABISTH OOIIHe
3aKOHOMEPHOCTH, TPUYUHHO-CIICJICTBEHHbIE CBS3M W TPOTHBOPEUUS B H3y4aeMbIX
mpoliieccax U sBICHUSX.

Ba3oBble uccienoBarejibckue 1eiCTBUS:

YMEHHE UCIOJIb30BaTh MMOCTaBJICHHBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA MMO3HAHMS, a
TaKk)K€ B KayeCTBE OCHOBBI Uil ()OPMHUPOBAHUSI TUIMOTE3bl MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CY>KICHUM;

NpUOOpETeHNE OMbITA O TUIAHUPOBAHUIO, OPTaHU3AIUU U MIPOBEJACHUIO YYCHUYECKUX
DKCIIEPUMEHTOB, YMEHHE HaOmoJaTh 3a  XOJOM  IMpollecca,  CaMOCTOSITEIBHO
IPOTHO3UPOBATh €r0 pe3yibTaT, (HOopMyIupoBaTh 00OOIIECHHS W BBIBOJBI MO Pe3yJbTaTaM
POBEIEHHOTO OMbBITA, UCCIEIOBAHNUS, COCTABIATH OTYET O MPOJIEIaHHON padoTe.

PabGora ¢ undopmanueii:

yMEHHE BBIOMpPATh, aHAIM3UPOBATh U HUHTEPIPETHPOBATH MHGOPMAIMIO PA3TUYHBIX
BUJIOB U (DOpPM MpeACTABICHHS, TTOJYYaEMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS
TUTEpaTypa XUMHUYECKOTO COJIEepKaHHs, CIpaBOYHBIE MocoOus, pecypchl HHTepHera),
KPUTHUYECKU OIICHUBATH MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO MH(POPMAIIHIO;

YMEHUE TMPUMEHATH pa3IUYHbIE METOJbI U 3alpochl TNpPU TIOUCKE H OTOOpE
uH(OPMAIIMN U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJIS BBITIOJHEHUS YY€OHBIX U
MO3HABATEIBHBIX 3a/lad  ONPENENEHHOrO0 TUIAa, NpUOOpeTeHHe omnbiTa B 00JIacTH
MCIIOJIb30BaHusl MH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, OBIaJCHUE KYJIbTYpOU
AKTHUBHOTO HCHOJIb30BAaHUSI PA3JIUYHBIX MOHCKOBBIX CHUCTEM, CaMOCTOSITEILHO BBIOMPATH
ONTUMAJIbHYIO (OpMY TIpeACTaBICHHS WH(GOPMAIIUN U WIUTIOCTPUPOBATH pelIaeMble 3a/1auu
HECJIOKHBIMHU CXEMaMH, TMarpaMMamMu, IpyruMu hopmMamu rpaduKu ¥ X KOMOMHAIUSIMU;



YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBAThH B IMpOLIECCe YUYCOHON U MCCIeA0BaTEIbCKOM
JEATENHPHOCTH WH(DOPMAIIMI0O O BIUSHUM TPOMBIIIJICHHOCTH, CEJIBCKOTO XO3JWCTBA U
TPAHCTIOPTa Ha COCTOSTHUE OKPYIKAIOMIEH TPUPOTHOU CPEIBI.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiCTBUA:

yMEHHUs 3a7aBaTh BOMPOCH (B XoAe Auayiiora W (Wiau) AUCKYCCHUM) IO CYIIECTBY
oOcyxmaeMoli TeMbl, (HDOPMYJIHUPOBATH CBOM TPEIIOKEHUS OTHOCHTEIHLHO BBITIOJHEHUS
MPEIOKEHHOW 3aa4u;

YMEHHS TIPEACTABIIATh TOJYYCHHBIC PE3YJIbTaThl TMO3HABATEIBHOW JESITCIBHOCTH B
YCTHBIX M TIMCBMEHHBIX TEKCTaX; JeiaTh IMPE3CHTAIMI0 pPEe3yJbTaTOB BBIMOJHEHUS
XUMHUYECKOT0 JKCIepuMeHTa (J1abopaTOpHOro OmbITa, JabOpaTopHOM pabOThl MO
MCCIICJIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHS YYCOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEILHOMN
U HCCIICIOBATCIIbCKOW JEATEIBPHOCTH TP PEIICHUM BO3HHKAIOIIUX MPOOJEM Ha OCHOBE
yuéTa OOIINX MHTEPECOB W COTJIACOBaHUS MO3UIUH (00CYXICHHUS, OOMEH MHEHUSIMH,
«MO3TOBBIC IITYPMbI», KOOPJIHHAIIMS COBMECTHBIX JCHCTBHUH, ONpEICICHUE KPUTEPHEB 10
OIICHKE KayeCTBa BHITIOJIHEHHON paOOThI U JPYTHE).

PeryisiTuBHBIE YHUBeEPCAIbHbIE YUeOHbIE TeHCTBHUS:

YMEHHE  CaMOCTOSTEIBHO  ONpENeiATh eI  JCATCIBHOCTH, IUTAHHPOBATh,
OCYIIECTBIISIT, KOHTPOJUPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH  CBOIO
NEeATeNIbHOCTh, BbIOMpaTh Haubosnee 3POEKTUBHBIE CHOCOOBI PEIICHHS Y4eOHBIX W
MO3HABATEIbHBIX 33/1a4, CAMOCTOATEILHO COCTABIIATh WM KOPPEKTUPOBATH MPEJIOKEHHBIN
QITOPUTM JEHCTBUN TIPHU BBHIMOJIHEHUHU 3aJaHUN C YYETOM TOIYYEHUS HOBBIX 3HAHUN 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OLEHHWBATh COOTBETCTBUE IMOJTYYEHHOTO
pe3ynbrata 3asBJICHHOW 1€, YMEHHE HCIOJb30BaTh W aHAIU3UPOBATH KOHTEKCTHI,
npearaeéMbie B YCIOBUU 3a/IaHUA.

MHNPEAMETHBIE PE3YJIbTATBI

B cocrtaBe mpeaMeTHBIX pPE3yNbTaTOB IO OCBOEHUIO 00s3aTEIBHOTO COICPKAHUA,
YCTAaHOBJICHHOTO JIaHHOW (enepanbHOll pabodeil mporpaMMOM, BBIICISIOT: OCBOCHHBIC
0oOydJaromMUMKCST HAy4YHBbIC 3HAHHWSA, YMCHHS M CIOCOOBI ACHCTBHMA, crenuduueckue s
MpEeIMETHON 00J1acTh «XUMUS», BUIBI JACITEIBHOCTH IO MOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlMY, TPeoOpa3oBaHUI0O W TMPUMEHEHHIO B PA3IWYHBIX Yy4YEOHBIX M HOBBIX
CUTYaIUsX.

K xonIy 00yueHus B 8 Kkiacce npeamMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JTOJKHBI
oTpakaTh CHOPMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

e pacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TIOHSATHUWA: aTOM, MOJIEKYyIa,
XAMHYECKUN  DJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOMHAsT W HEOMAHOPOJNHAS), BAJCHTHOCTb, OTHOCUTEIbHAS AaTOMHAs U
MOJICKYJIIpHAsT Macca, KOJIMYECTBO BEMIECTBA, MOJb, MOJIIpHAs Macca, MaccoBas
JI0JIST XUMUYECKOTO 3JIEMEHTa B COCIMHECHHUH, MOJISIPHBIA O0BEM, OKCHII, KHCIIOTA,



OCHOBAaHHWE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHHUS, XUMUYECKas
peakuus, KiaccuuKalus peakluil: peakuuu COeIUHEHUS, PEAKIUU Pa3I0KEeHMUS,
peaklUuyd 3aMeIleHUs, peakuuu OOMEHa, HK30- M SHIOTEPMUYECKHE PEaKLUH,
TEMI0BOM 3(PeKT peakiuu, SApO aToMma, JJIEKTPOHHBIM CJIOM aTtoMa, aToOMHas
opOuTasb, paguyc aToMa, XHUMHYECKass CBsI3b, TMOJSIpPHAs W  HENoJspHas
KOBAJICHTHAsl CBS3b, NOHHAs CBA3b, HOH, KATUOH, aHWOH, PAaCTBOP, MAacCOBas 10
BelllecTBa (MPOLIEHTHAS KOHIICHTPAIIUs) B PACTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUH U MPUMEHSTH 3TU
MOHATHS MIPU ONMKUCAHUU BEIIECTB U UX MPEBPAICHUIM;

UCIOJIb30BaTh XUMHUYECKYIO CHMBOJMKY J/JI COCTaBJI€HUS (POpMYN BEUIECTB U
YPAaBHEHUN XMMUYECKUX PEAKIUN;

ONpeJeNsITh BaJ€HTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEJAMHEHHSX, CTETICHb
OKHCJICHUS DJIEMEHTOB B OWHAPHBIX COEIUHEHUSIX, MPUHAJJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy COEIMHEHM MO (QopMyliaMm, BHUJ XHMHUYECKOW CBS3HU
(KoBaJIEeHTHAsI M MOHHAS) B HEOPTAHUYECKUX COETUHCHUSIX;

packpbiBaTh  cmbicn  Ilepuoamueckoro  3akona J[. WM.  Mengeneesa:
J€MOHCTPUPOBATh MOHUMAaHUE NIEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMUUYECKUX
AJIEMEHTOB OT MX MojoxkeHus B [lepmoamyeckold cucTteMe, 3aKOHOB COXPAHEHHS
Macchl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHUs, 3aKOHa
ABorajpo;

ONMKCHIBATh M XapakTepu3oBaTh TaOnuuHyro Gopmy I[leproguueckoil cucreMbl
XUMHUYECKUX 3JIEMEHTOB: pa3JINyaTh MOHATHUS «TJ1aBHAs noAarpymnna (A-rpymnmna)» u
«mobounas noarpynna (b-rpynma)», manble U OONbIIME TEPUOABI, COOTHOCUTH
o0o3HaueHusi, KOTOpble wuMeroTcs B Tabnuie «llepuogmueckas cucrema
xumuyeckux 3meMeHToB . M. MenaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHUSI aTOMOB XHUMHYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, 0OIIee Yucio
ANIEKTPOHOB U PaCMPEICIICHUE UX 10 IEKTPOHHBIM CIIOSIM);

KJIacCu(UIUPOBaTh  XUMUYECKHE  DJIEMEHTHI, HEOPraHWYeCKHe  BEIIECTBa,
XUMUYECKHE peaKkuu (10 YUCIY U COCTABY YYACTBYIOIIMX B PEAKIIUU BEILIECTB, MO
TEIUIOBOMY 3P D EKTy);

XapaKTepru30BaTh (OMHUCHIBAThH) OOIME XUMHUECKHE CBOWCTBA BEIIECTB PA3THUYHBIX
KJIacCOB, TMOJTBEpKJas OINHCAaHUE MPUMEpPAMH MOJIEKYJAPHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKLINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAYECTBEHHOI'O COCTABA,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MIPEBPAIIECHUIN B PA3JIMYHBIX YCIOBUSIX;
BBIUMCIIATE OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJII0 XHMHYECKOTO 3JIEMEHTa M0 (opMylsie COCTUHEHHS, MAaCCOBYIO
JOJII0 BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHl MO YPABHEHUIO XUMHYECKOU
peakiuu;



MPUMEHSATH OCHOBHBIE OIE€pPAI[MU MBICIIUTEIIBHON JAEATENBHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, O00O00IIEHUE, CHCTeMaTU3aluio, KJilacCU(UKalKio, BBISIBICHUE
MPUYUHHO--CIIECTBEHHbIX CBSI3éM — [ UW3Y4YEHUS CBOMCTB BEIIECTB U
XUMHYECKUX PEaKIUil, €eCTECTBEHHO-HAYYHbIE METO/bl MO3HaHUS — HAOJIIOJICHHE,
U3MEpEeHue, MOJICTUPOBaHUE, SKCIIEPUMEHT (pEaJIbHbINA U MBICJICHHBIN);

ClIeIoBaTh IMpaBWjaM IIOJIb30BaHUS XMUMHUYECKOM mMocyAod U JabopaTOpHBIM
o0opyAOBaHUEM, a TaKKe MpaBuUiiaM oOpalleHus! C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSIMU TIO  BBIIOJIHEHUIO Ja0OpaTOpPHBIX XMMHYECKHUX ONBITOB 10
NOJIYYEHUIO U COOMpaHUIO0 Tra3000pa3HbIX BEIIECTB (BOIOpPOJAa MU KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOW MAaCCOBOM JO0JIEM PacTBOPEHHOIO
BEUIECTBA, IUIAHUPOBATh M NPOBOJUTH XUMHUYECKHME SKCIEPUMEHTHI 10
pacno3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIIOT C MOMOIIbIO HHANKATOPOB (JaKMYC,
denondranenH, METUIOpaHX U IPYTHUE).

K xoniry o0yueHus B 9 kiacce npeamMeTHbie pe3yabTaThl Ha 0a30BOM YPOBHE JOKHBI
oTpakaTb CHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PaCKpBIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHITUN: XUMUUYECKUI DJIEMEHT, aTOM,
MOJIEKYyJla, HWOH, KAaTHOH, AaHHUOH, IIPOCTOE BEUIECTBO, CJIOXHOE BEUIECTBO,
BAJICHTHOCTb,  DJICKTPOOTPHULIATEIILHOCTh, CTENEHb OKHWCICHUS, XUMHUYECKas
peaKIus, XkMUYeCKasl CBA3b, TEIUIOBON 3P (PEKT peakiuu, MoJib, MOJISPHBIA 00BEM,
pacTBOp, AJEKTPOJUTHI, HEIJICKTPOJIUTHI, DJICKTPOJUTHUYECKAs JTUCCOLMAIIUS,
peakIuu MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe paBHOBeCHE, 0OpaTUMbIC U
HEOOpaTHMBbIC peaxkuum, OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIC peaxiuu,
OKUCJIUTENNh, BOCCTAHOBHUTENIb, OKHUCJICHHWE M BOCCTAHOBJICHHE, AJIOTPONUS,
aMm(oTepHOCTh, XUMHYECKasi CBsI3b (KOBaJEHTHAs, HOHHAs, MeTauITM4ecKas),
KpUCTAJUIMYECKasi PelIéTka, KOppo3usi METAJUIOB, CIUIaBbl, CKOPOCTh XMUMHUYECKOMH
peakiuu, npeaeibHo gonyctumas konuenTpanus [IJIK Bemectna;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U MPUMEHATH 3TH
MOHATHS TIPY ONKUCAHUU BEIIECTB U UX MPEBPAICHUM;

HCIIOIb30BaTh XMUMHUYECKYI0 CHUMBOJHUKY [IJII COCTaBICHUS (POPMYJ BEIIECTB H
YPaBHEHUN XUMUUYECKUX PEAKLINM;

ONPENICNISAITh BAJICHTHOCTh M CTEIEHb OKHUCJICHHS XHUMHUYECKUX DJIEMEHTOB B
COCJIMHEHUSX PAa3JIMYHOIO COCTaBa, NMPUHAIC)KHOCTh BEIIECTB K ONMPEACIEHHOMY
KJIacCy COSIMHCHHH 110 (hOpMYyIIaM, BUJT XUMHYCCKOM CBS3U (KOBaJICHTHAsI, HOHHAS,
METaJUIMYECKasi) B HECOPraHWYECKUX COCIUHEHHUSAX, 3apsA]l HMOHA IO XUMHYECKOU
dbopmyre, xapakTep cpeabl B BOJHBIX PAacTBOpaxX HEOPTaHWYSCKUX COCIMHCHUH,
TUN KPUCTAIUIMYECKON PEIIETKHM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbIci  [lepuonmueckoro 3akona JI. WM. MenngeneeBa wu
JIEMOHCTPUPOBATh €ro IMOHMMAaHME: OMHCHIBATH U XapaKTepHU30BaTh TaOIMUYHYIO
dbopmy Ilepuoanueckoi CUCTEMbl XMMUUYECKUX 3JIEMEHTOB: pa3inyaTh MOHITHS



«rnaBHas noArpynna (A-rpynna)» u «mnodounas noarpymnmna (b-rpynna)», maneie u
OonbpIIFiE  TEPUOABI, COOTHOCHUTH  OOO3HAUEHWS, KOTOpHIE HWMEIOTCS B
MEPUOIUICCKON TabJIUIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKUX D3JIEMEHTOB (COCTaB W 3apsAna sjapa, oOlee YHUCIO 3JIEKTPOHOB U
pacrpeielieHue UxX 1Mo AJIEKTPOHHBIM CJIOAM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B
W3MCHCHUM CBOWCTB AJIEMEHTOB M UX COCIMHCHHH B TIpe/iesiaX MaJIbIX MEPUOJIOB U
TJIABHBIX TIOJATPYII C Y4ETOM CTPOCHHS UX aTOMOB,;

KIacCU(HUIIMPOBATh  XUMHYECKHE  DJIEMCHTHI, HEOPraHWYeCKHe  BEIIECTBa,
XUMHYECKUE Peakinu (TI0 YUCITy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIICCTB, O
TEIUIOBOMY d(deKkTy, M0 M3MEHEHUI0 CTENeHeld OKHUCICHHS XUMUYCCKUX
3JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIME M CHEMU(DUUSCKHE XHUMHYECKUE CBOWCTBA
NPOCTBIX W CIOXKHBIX  BCIIECTB, TMOATBEPXKIash ONHCAHWE MPUMEPAMHU
MOJICKYJISIPHBIX M HOHHBIX YPAaBHECHUH COOTBETCTBYIOIMINX XHMHYCCKUX PEAKIIH;
COCTaBIIATh YPAaBHEHUS DJIEKTPOJIMTHUYECKOW TUCCOLMAIMKM KHUCIOT, IIeJoued u
CoJIeH, MOJTHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO 0OMEHA, YpaBHCHHUSI
peakiuidi, TOATBEPKIAAIONINX CYIICCTBOBAHUE TCHETUYCCKOH CBS3M  MEKIY
BEIIECTBAMU Pa3INYHbBIX KJIACCOB;

PacKphIBaTh CYITHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTENIBHBIX PEAKIIUA MOCPEICTBOM
COCTAaBIICHHUS JIEKTPOHHOI0 OajaHca ITHX PeaKluid;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BO3SMOKHOCTHU
NPOTEKAHMS XUMUYECKUX TIPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJEKYISIPHYIO W MOJISIPHYIO MaccChl BEIIECTB,
MAacCOBYIO JOJI0 XHMHUUYECKOTO d3JeMEHTa Mo (opmylie COSAUMHEHHS, MAaCCOBYIO
JIOJIF0 BEIIleCTBA B PAcTBOpE, MPOBOJIUTH PACUYETHI MO YPaBHEHUIO XUMUYECKOH
peakuuu;

coONI0IaTh TMpaBWia TOJB30BAHUS XUMUYECKON TMOCYyAoH H JabopaTOpHBIM
o0opyaOBaHUEM, a Tak)Ke MpaBuiia OOpalIieHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMU TI0  BBIMIOJTHEHHUIO JTA0OPATOPHBIX XMMHYECKHUX OMBITOB IO
MOJIYYCHHIO M COOMPaHUIO Ta3000pa3HbIX BEIIECTB (AaMMHUaKa U YTIIEKUCIIOTO ra3a);
MPOBOJUTh PEAKIUHU, TOJTBEPKAAOIINE KAYeCTBEHHBIA COCTAB Pa3IUYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMUI-, HOAUI-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THAPOKCHUI-WOHBI, KATHOHBI aMMOHHUS W WOHBI
M3YYEHHBIX METAJIJIOB, MPHUCYTCTBYIOIINE B BOJHBIX PAacTBOpPAaX HEOPTaHUYECKUX
BELIECTB;

MPUMEHSTH OCHOBHBIE OTIEPAI[UU MBICIIUTEIIEHOMN JESTEIPHOCTH — aHAJIU3 U CUHTE3,
cCpaBHeHHE, 0000IIECHNE, CHCTEeMATH3AIUIO, BBISBICHUE MPUYUHHO-CIIECICTBEHHBIX
CBSI3€M — I M3YYEHHSI CBOWMCTB BEIIECTB M XMMHUYECKHX PEAKIMH, €CTECTBEHHO-



Hay4HbIE METOAbl TO3HaHUS — HaOJIOJEHUEe, HW3MEpPEHHUE, MOJECINPOBAHUE,
AKCIIEPUMEHT (peajbHbII U MBICICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
HaumenoBanune
Ne KomnuectBo OCHOBHBIE BUJIBI IEITEIHLHOCTH
pas3aesoB U TEM Conepxanue 00yueHus
/o 4acoB oOy4arommxcs

yqe6H0r0 mpeaMeTa

Pa3nen 1. [lepBoHayaibHbIe XUMHYECKHE MOHSTHUS

1.1

XUMUS — BaKHas
0071aCTh
€CTECTBO3HAHMSA U
MIPAKTUYECKON
JIEATSIIBHOCTH
yeJoBeKa

5

[Ipeamer xumuu. Ponp XuMuu B )KU3HU
4eJIOBeKa. XUMHUS B CHCTEME HayK.
Tena u BemectBa. PU3NYECKUE CBONICTBA
BEIIECTB. ATperaTHoe COCTOSIHUE
BemiecTB. [ToHsATHE 0 MeTOAaX ITO3HAHMS
B XUMMH. YHUCThIE BEIIECTBA U CMECH.
CniocoOnI pa3ieiieHus CMECei.
Xumuueckuit ykcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHUYECKOH MTOCYI0M,

C IpaBUJIaMHU PabOTHI B TAOOPATOPUU U
npueMaMu oOpaIieHus ¢ 1a00paTOPHBIM
000pyTI0BaHHUEM.

duznyecKue CBOMCTBa 00pa3IoB
HEOPraHWYECKHX BEIIECTB — METAJJIOB

1 HEMETaJIOB.

CnocoObl pazaeneHus: cMecei
(punbTpOBaHUE, BHIIAPUBAHUE,
JTUACTHILISAIMS, XpoMaTorpadus).

PackpbiBaTh CMBICIT M3y4aeMbIX MOHSITUH.
PackpriBaTh poiib XUMHUU B IPUPOJIE U
’KU3HM YEJIOBEKa, €€ CBS3h C JPYTUMU
HayKaMmu.

Paznuuarh yncThie BelecTBa U CMECH;
OJTHOPOJIHBIC ¥ HEOHOPOIHBIE CMECH.
Paznuuars puszndeckne u XuMuIecKre
SIBJICHHUSL.

CrnemoBaTh aJITOPUTMaM HCIIOJIB30BAHUS
AKCTICPUMEHTATBHBIX METOJIOB —
HaOII0/ICHUSI U DKCTIEPUMEHTA.
HaOmnromaTe U OnUChIBATH OO BEKTHI

MIpY MPOBEJACHUHU JIEMOHCTpALIUi 1
71a00PATOPHBIX OIBITOB 110 H3YYCHHIO
(bU3HYECKNX CBOWCTB BEIIECTB, CIIOCOO0OB
pa3aesieHUus CMECEU BEIIECTB.
[IpoBOAUTE XUMUYECKUN SKCIEPUMEHT
NIpU pa3JejeHnu cMecel (Ha mpumepe
OUYMCTKH MTOBAPEHHOM COJIM) B XOJI€




JlabopamopHnvie onvimui:

N3yuenue u onvcanue GU3NIECKUX
CBOICTB 00pa3110B HEOPTraHUYECKUX
BELIECTB.

N3ydenne cnocoOoB pa3aesieHus cMecen
(C MOMOIIbIO MarHuTa).

IIpaxmuueckue pabomui:

Ne 1. TIpaBuna paboThl B 1a00paTopuu 1
npuéMbl 0OpalieHus ¢ 1adbopaTopHbIM
000py1I0BaHHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OUYHCTKH MOBAPEHHOM COJIN)

paKkTUYeCcKOil paboThl Ne 2.

CnenoBaTh NpaBujiaM MOJIb30BAHUSA
XUMHYECKOU MOCYI0H U J1a00paTOpHBIM
o00OpyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpaleHus ¢ XUMUYECKUMU BEIIECTBAMHU
B COOTBETCTBHUH C HHCTPYKIIHUEH

MIPU BHITIOJTHEHU U MPAKTUIECKON

pabotsr Ne 1.

BricTpauBath pa3BépHYTHIE MUCEMEHHBIC
U YCTHBIE OTBETHI C OMOPOH

Ha nHQpOpMaIMIo U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
MCIIOJIb30BaTh U3YUYCHHBIN MOHSITUNHBIN
anmnapar Kypca XuMuu

1.2.

BemectBa n
XUMHYECKUE
peaxkiuu

15

ATOMBI U MONEKYIbl. XUMUYECKHE
aneMeHThl. CUMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocTbie U cloKHBIE
BelllecTBa. ATOMHO-MOJIEKYJISIPHOE
yUEHHE.

Xumuueckas popmyia. BaneHTHOCTh
ATOMOB XMMUYECKUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILECTB.
OTHOCUTENbHAs aTOMHAsl Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAs Macca.
MaccoBas 105151 XMMHUYECKOT0 3JIEMEHTA
B COCIMHEHHH.

OnpenensiTe TPU3HAKH XUMUYECKHUX
peaKInii, yCIOBUSA UX IPOTEKAHMS.
OOBSICHATH CYITHOCTh (PUBUYECKUX U
XUMHYECKUX SIBICHUN C TOUKH 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHUS.
KnaccugunupoBaTh XUMHUUECKHE
peakiuu (1o YUCIy U COCTaBy
pearupyommx U 00pa3yomuxcs
BEIIIECTB).

CocTaBisaTs GhOpMyITbl OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTH U OMIPEICIISATh
BaJICHTHOCTH 1O (hOpMysIaM BEIIECTB.




KomnuectBo Beniectsa. Moib. MossipHas
Macca. B3anmMocCBs3b KOJIMYECTBA, MAaCChI
Y 4KClia CTPYKTYPHBIX €IMHUI] BEIIECTBA.
Pacuétel no popmynam XUMHUECKUX
COCIMHEHUU.

DU3UYECKUE U XUMUUYECKUE SIBJICHUS.
XuMHUUecKas peakius U €€ Npru3HaKHu.
3aKOH COXpaHEHUS MaCChl BEUIECTB.
XUMHUUYECKHE YPABHEHUS.
Knaccuduxanys XuMUUeCKUX PEaKIInii
(coenuHeHuMs, pa3IOKEeHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuit Ikcnepumenm:
Jlemoncmpayuu:

duznueckue CBOKWCTBa 00pas3IoB
HEOPraHUYECKHX BEIIECTB — METAJIJIOB U
HEMETAJIOB.

OO0pa3ipl BEmeCTB KOJUYECTBOM 1 MOJIb.
dusnyeckue ABicHUs (TIaBJICHUE BOCKA,
TastHUE JIbJ1a, pAaCTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHJACHCALIHS
BO/IbI).

XUMUYECKHe BJICHUS (TOPEHHE CBEYH,
MPOKAJIMBAHUE MEJHOW MPOBOJIOKH,
B3aMMOJICVCTBUE COAbI NN METIa

C COJISIHOM KHUCIIOTOM).

Habnroaenue npu3HaKoB MPOTEKAHUS

PaccTaBisaTe KO3 HULIMEHTHI

B YPABHEHUSX XUMUYECKUX PEAKIIUM.
Habmtonats u onuceiBaTh 00BEKTHI

IIpU IIPOBEJACHUU JEMOHCTPAIIUNA U
71a00paTOPHBIX OMBITOB.

[TpoBOANTE BEIYUCIICHUS 110 (hOpMYJIaM
XUMUYECKUX COSTMHEHUN U YPaBHCHUSIM
XUMHUYECKUX PEaKITUH.

[IpuMeHSTh €CTECTBEHHO- HAYYHbBIC
METO/IbI IO3HAHUS (B TOM YHUCTIE
HaO0JII0/ICHNE, MOJICTMPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTIepaIiuu
MBICITUTENBHOMN AESTEIbHOCTH
(cpaBHEeHUe, Ki1accuUKaIs)
BricTpanBath pa3BEpHYTHIE MUCbMEHHbBIE
Y YCTHBIE OTBETHI C OMIOPOM

Ha nHpOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
HCTI0JIb30BaTh N3yYEHHBIN MOHATUHHBIN
anmnapar Kypca XUMUU




XUMHYECKHUX PEaKIHii (pas3ioxKeHue
caxapa, B3aUMOJIEHCTBUE CEPHOM
KHUCJIOTHI C XJIOPUJOM Oapusi, MOJIydeHUe
U paznoxxkeHue ruapokcuaa meau (1)
IIpU HArpEeBaHUU, B3aUMO/ICHCTBHE
xenesa ¢ pactBopoM coiu meau (11).
OnbIThI, WIITIOCTPUPYIOIINE 3aKOH
COXPAHEHUS MACCHI.

JlabopamopHvie onvimul:

Coznanue Mozesnei MoJIeKyJ1
(ILIapOoCTEP>)KHEBBIX ).

Onucanue GU3NIECKUX CBOUCTB
00pa3ii0B HEOPTaHMYECKUX BEIIECTB —
METaJJIOB ¥ HEMETAILIOB.

Ha6monenne ¢puszndeckux (TuiaBiaeHue
BOCKa, TasHUE JIbJIa) U XUMHYECKHUX
(ropeHue cBeu, MPOKaJIUBAHUE METHON
MIPOBOJIOKH ) SIBJICHUIA.

HaGmronenue u onrcanue npu3HaKkoB
MPOTEKAHUSI XUMUYECKUX PEAKIIUi
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIBHON MOJIEKYJIIPHON MaCCHhI
BEILIECTB, MOJIIPHON Macchl, MacChl
BEILIECTB, MACChl M KOJTUYECTBA BEUIECTRA;
MacCOBOM JIOJIM XUMUYECKOTO JIEMEHTA
o opMyie CoeIMHEHUS;




10 YPaBHEHUSAM XUMHUYECKUX PEAKIIMIM:
KOJIMYECTBA, MACCHI BELIECTBA

I10 U3BCCTHOMY KOJIMYCCTBY, MacCCe
pE€arcHTOB NI IPOJYKTOB PCAKIINU

Hroro o pazneny

20

Pa3nen 2. BaxHeiimme npeacTaBuTe 1M HEOPraHNYECKUX BelIeCTB

2.1

Bosnyx. Kucnopog.
Ilonsarue
00 okcugax

6

Boznyx — cmech razos. CoctaB Bo3ayxa.
Kucnopos — anemeHT u npoctoe
BeniecTBo. Haxoxienue kuciopoa

B TIpUPO/JIe, PUINICCKUE H XUMHICCKHE
cBoiicTBa (peakiuu ropeHusi). OKCUIbI.
[Tpumenenue kucnopoaa. CriocoOsl
MOJIy4eHHUS KUCIOpOoa B JIa0OpaTopuu 1
POMBIIIIEHHOCTH. KpyroBopoT
Kuciopoja B npupoje. O30H —
AJUTOTpONHAsT MOIUMUKAIUS KUCIOPOIa.
TennoBoit 3P eKkT XUMUUIECKON peaKIIyH,
TEPMOXUMUYECKUE YpaBHEHUS, IK30-

Y SHIOTEPMUYECKHUE PEaKIuu. TOMINBO:
yrojib U MEeTaH. 3arpsi3HEHUE BO3lyXa,
yCHJIEHHE MapHUKOBOTO d(Pekra,
paspyleHre 030HOBOTO CJIOSI.
Xumuueckuil IKcnepumenm:
Llemoncmpayuu:

KauecTtBeHHOE onpesienieHne coaepKaHus
KHCJIOPOJa B BO3AyXe

[Tonyuenue, coOupanue, pacrio3HaBaHUE

Mcnonb30BaTh XUMHYECKYIO CHMBOJTUKY
JUTSL COCTaBIIeHUST (hOPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPABHCHHH XUMHUYCCKUX
PEaKIHii ¢ y4acTUEM KHCIIOPO/Ia.
XapakTepu30BaTh (OIUCHIBATH) COCTAB
BO371yXa, (DU3UICCKUE U XUMHUCCKHEC
CBOICTBA KHCIIOPO/Ia, CIIOCOOBI €T0
MIOJTyYeHUS], PUMEHEHHNE U 3HAUCHUE

B TIPUPOJIC ¥ KU3HU YETIOBEKa.
CpaBHUBATD peaKIi TOPEHUS U
MEJICHHOTO OKUCJICHHSI.

OOBSICHATH CYITHOCTH KOJIOTHUECKUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B 1abopaTopuu Mpu
WCIIOJIb30BAHUH XUMHYECKOU TTOCY/IBI U
000Opy1I0BaHMsl, a TAK)KE MPaBUIIAM
oOpalieHus ¢ TOPIOYNMHU BEIECTBAMH.
[ImarnpoBaTh U OCYIIECTBIATH HA
MIPAKTUKE XUMUYECKUAEC IKCTIEPUMEHTHI,




Y U3y4E€HHUE CBOMCTB KUCIOPOJa.
Habmronenvie B3auMoIeICTBUS BEIIECTB
C KHACJIOPOJIOM U yCIIOBUS
BO3HUKHOBEHHSI ¥ IPEKPAICHHSI TOPESHUS
(moxkapa).

JlabopamopHulii onvim:

O3zHakomiieHHe ¢ o0pa3lamMu OKCUIO0B U
OMKMCAHUE X CBOMCTB.

Ilpakxmuueckas paboma:

Ne 3. [Monnyuenue u cobupanue
KHUCIIOPO/1a, U3YUEHHE €TI0 CBOMCTB.
Buviuucnenusa:

MOJIEKYJIIPHOW Macchl KMUCI0pOia U
030Ha Ha OCHOBAHWU aTOMHOMN Macchbl
XMUMHUYECKOTO 3JIEMEHTA;

KOJINYECTBA, MACChI BEIIECTBA

[0 YpaBHEHUSIM XUMHUECKHUX peaKui

MIPOBOUTH HAOTIOICHHUS, 1eTIATh BHIBOIBI
M0 pe3yJibTaTaM dKCIEPUMEHTA

IIPY TIPOBEJICHUH JTAOOPATOPHBIX OTIHITOB
U TIPAKTUYECKOUN paboTBhI.

BBIMHCIIATE KOTMYECTBO BEIIECTBA,
00BEM raza no Gopmynam.

YuyacTBOBaTh B COBMECTHOM padoTe

B TpyIIC.

BricTpanBath pa3BEpHYTHIC MMCHbMCHHBIC
U YCTHBIC OTBETHI C OTIOPOH

Ha nHQpOpMaIMIo U3 yueOHUKA U
CIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
MCIIOJIb30BaTh U3YUYCHHBIN MOHSATUNHBIN
anmnapar Kypca XuMUU

2.2

Bopopon. [lonsitue
0 KHCJIOTaX U COJISIX

Bogopon — aneMeHT u mpocTtoe
BemiecTBo. Haxoxaenue Bogopoaa

B IpUpOC, PUBHICCKHE K XUMUYCCKHEC
CBOICTBa, MPUMEHEHHUE, CIIOCOObI
nonydeHusi. Kuciotel u comu.
MosnsapHblit 00bEM ra3oB. PacuéTsr

M0 XUMHUYECKUM YPaBHECHUSIM.
Xumuueckuit Ikcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpsiBaTh CMBIC U3y4aeMbIX MOHATHN
Y IPUMEHATH 3TU MOHATHS NPU ONTUCAHUU
CBOKWCTB BEILIECTB U UX NPEBPALICHUM.
XapakTepu3oBaTh (OMUCHIBATH)
bu3nUecKre 1 XUMUYECKHEe CBOMCTBA
BOJIOPOJIa, CIIOCOOBI €T0 MOTyYeHUS,
MIPUMEHEHHE.

CobupaTs npubop AJis NOJIy4eHUs
BOZOpOAA.

Hcrnonbs30BaTh XUMUYECKYIO CUMBOJIUKY




pacro3HaBaHuEe BOAOPO/IA.
B3aumoperictBue BoAOpo1a ¢ OKCUI0M
menu (II).

JlabopamopHuiii onvim:
B3aumopaeicTBrUe KMCIOT C METalJIaMHU.
llpakxmuueckas paboma.

Ne 4. Tlonydenue u cobupanue BOJ0poa,
U3y4YEHHUE €0 CBOWCTB.

Buviyucnenus:

00BbEMa, KOJTMYECTBA BEILECTBA T'a3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WIH 00BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHAa 00BEMHBIX OTHOIIICHUH
ra3oB

JUTSL COCTaBIIEHUsT (POPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPABHCHUH XUMHUYCCKUX
PEAKLMH C Yy4aCTUEM BOJOPOA.
BBIMHCIIATE MOJISIPHYIO MAcCCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM rasa,
MaccCy BEIIeCTBa,

[TpoBOIUTE PACUETHI IO YPABHCHUAM
XUMHYECKUX PEAKIIHiA: KOJIMYECTBA,
00BEMa, MacChl BEIICCTBA 11O U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WM TIPOJTYKTOB PEAKIIHH.

CnenoBath npaBujiiaM 0€30MaCHOM
paboTHI B TaOOpaTOpPUHU MPU
UCTIOh30BAaHUH XUMUIECKOU TIOCY Bl U
00OopyIOBaHUS, a TAKXKE TPaBUIaM
oOpaleHus C TOPIOYUMH BEIIeCTBAMHU

B OBITY.

[TraHupOBaTh U OCYIIECTBISATH HA
MPAaKTHKE XUMUYIECKHIE IKCTICPUMEHTHI,
MIPOBOJUTH HAOIIOICHHUS, 1€TIATh BHIBOIBI
M0 pe3yJIbTaTaM dKCIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TPYIIIIe

2.3

Bopa. PacTBopbl.
IloasaTtue
00 OCHOBaHUAX

dusnueckue cBorcTBa Boabl. Boga kak
pacCTBOPUTEb. XUMHUYECKUE CBOKMCTBA
BOJIBI.

OcHoBaHus.

PackpbIBaTh CMBICIT M3y4aeMbIX MMOHITHN
Y IIPUMEHSTH 3TH MOHATHUS IIPU ONUCAHUN
CBOWCTB BEILIECTB U UX NPEBPALICHUM.
XapakTepu3oBath (PU3NYECKUE U




PacTtBopsl. Posib pacTBOpOB B ipupoe U
B KW3HU yenoBeka. KpyroBopot Boibl
B NIPUPOJIE. 3arpsi3HEHUE TPUPOIHBIX
BOJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.
HaceliiieHHbie ¥ HEHACHIIIEHHbIE
pactBOpbl. PAaCTBOPUMOCTH BENIECTB

B Bojie. MaccoBas 107151 BellleCTBa

B pacTBOpE.

Xumuueckuii ykcnepumenm:

Llemoncmpayuu:

PacTBOopeHue BEeNIECTB ¢ pa3IMuHOM
PacTBOPUMOCTBHIO.

BzaumonerictBre BOAbI C METAITIAMU
(HaTpUEM M KAJIBITUEM).
HccnenoBanue pacTBOPOB KUCIOT U
1IEJI0YEH C TTOMOILBIO HHAUKATOPOB.
JlabopamopHvie onvimol
UccinenoBanme 0cOOEHHOCTEN
pPaCTBOPEHUS BEMIECTB C PA3JIUYHON
PacTBOPUMOCTBIO.

[IpuroroBiaeHuEe paCTBOPOB

C ONpeAEIEHHON MaCCOBOM J10JIEN
pPacTBOPEHHOI'O BEIIECTBA.
lIpakmuueckas paboma

Ne 5. [IpuroToBneHue pacTBOpOB

C OMpeAEIEHHON MaCCOBOM J10JIEH
pPacTBOPEHHOIO BEIIECTBA.

XUMHYECKUE CBOMCTBA BOJBI, €€ POJIh KaK
pPacTBOPUTENS B IPUPOIHBIX Mpolleccax.
CocTaBisaTh ypaBHCHHS] XUMHUYECKHAX
PEAKLMHU C YYaCTUEM BOJBI.

OOBSICHATB CYIITHOCTH KOJIOTHYECKUX
npo0JieM, CBSI3aHHBIX C 3arpsSI3HCHUEM
MIPUPOTHBIX BOJ, CITOCOOBI OUNCTKH BOJIBI
OT MpUMeECEH, MEphI 10 OXpPaHEe BOJI

OT 3arpsi3HCHUSI.

[TrarrpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMHYCCKUE
OKCIIEPUMEHTBI, IPOBOIUTH HAOTIOICHUS,
JieaTh BBIBOJIBI 110 Pe3yJibTaTaM
HKCIIEPUMEHTA TIPU MTPOBEACHUU
71a60paTOPHBIX OMBITOB U MPAKTUYECKOM
paboTHI.

CrnemoBath npaBmiiaMm 0€30macHON
paboThI B J1abopaTopuu Mpu
MCIIOJIb30BAHUH XUMHYECKOM TTOCY/IBI U
000pyI0BaHUS.

[TpoBOANTH BEIYHCIICHHUS C TPUMEHEHUEM
MOHSTHS «MacCOBast IOJIs BEIIECTBA

B pacTBOPEY.

BricTpanBath pa3BEpHYyTHIEC MUCHMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(pOpMaLUIO U3 yueOHHUKA U
CIIPaBOYHBIX MaTEPUAIOB, TPAMOTHO




Buviuucnenus:
C UCIIOJIb30BAHUEM TTOHATHUS «MacCOBas
JIOJIS1 BEIIECTBA B PACTBOPE»

UCIIOJIb30BaTh U3YYECHHBIN MOHATUWHBIN
arrapar Kypca XuMHAH

2.4

OCHOBHBIE KJIaCCHI
HEOPTraHUYECKUX
COeIMHEHUH

11

Knaccudukanus HeopraHu4eckux
coenunennii. Oxcuasl. Knaccuduxamus
OKCHJIOB: cojle00pasyroine (OCHOBHBIE,
KHCJIOTHBIC, aM(OTEpHBIC) U
Hecoseoopasyromue. HomeHkiatypa
okcuioB. du3nueckne u XUMUYIECKUE

cBoicTBa Ookcua0B. [lomydeHne OKCUIOB.
OcHoBanus. Knaccudukanus OCHOBaHMIA:

IEJIOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanui. @usndeckue
U XUMUYECKHE CBOMCTBA OCHOBAHUM.
[Tosryuenune ocHOBaHUU.

Kucnotel. Knaccudukanus Kucior.
Homenxkiarypa kucnor. @uzndeckue

A XUMHYECKHUE CBOMCTBA KUCIOT. Psan
aktuBHOocTH MeTaiuioB H.H. bekeroa.
[lonydyeHue KUCIOT.

Conu. HomeHnkiatypa cosneil.
OuU3NYECKUE U XUMUYECKHE CBOKCTBA
conei. [lonydyeHne comne.
['eHeTnueckas CBs3b MEXAY KJIaccamMu
HEOPraHWYECKNUX COCTMHEHUN.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KnaccuduumpoBats nyyaemsoie
BEIIECTBA 10 COCTaBYy U CBOMCTBAM.
CocTtaBnsiTh (hOpMYIIbI OKCHIOB, KHCIIOT,
OCHOBaHWIA, COJIeH U Ha3bIBATh UX

110 MEXKIYHAPOIHON HOMEHKIIAType.
[TporHo3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIUX XUMUYIECKUX CBOWCTB
W3YYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBisTh MOJICKYJISIPHBIC YPaBHEHHSI
PEaKIii, HIUTFOCTPUPYIOIIIX
XAMHYECKUE CBOWCTBA U CTIOCOOBI
TIOJTyYSHUS BEIIECTB N3YYCHHBIX
KJIACCOB/TPYIIII, a TaKXe
IOJITBEPIKTAFONTUX TEHETHIECKYFO
B3aMMOCBSI3b MKy HUMH.
[Tpon3BOAUTH BEIYUCTICHHUS

110 YpaBHEHHUSIM XUMHUECKUX PEAKIUil.
[TnanupoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMHUECKHE
HKCIEPUMEHTHI, TPOBOJAUTH HAOIOICHNS,
JIeN1aTh BBIBOJBI IO pe3yJibTaTaM
HKCIEPUMEHTA MPH MPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTHIECKUX




OO6pa31ibl HEOPraHMYECKUX BEIIECTB
Pa3JINYHBIX KIaCCOB.

OnbITHI, WIUTFOCTPUPYIOLINE XUMUYECKHE
CBOMCTBA KJIaCCOB HEOPraHUYECKUX
BEILECTB.

JlabopamopHvie onvimbi

Ornpenenenue pacTBOPOB KUCIOT U
HIEJI0YEN C MOMOIIBIO HHANKATOPOB.
N3ydenue B3auMOIeUCTBUS KUCIIOT

C METAJIJIaMU, PEAKUUN HEUTPAIU3aLIUH.
B3aumopericTBue pactBopa CEpHOU
KHUCIIOTHI ¢ okcuaom meau (11).
[TonyueHne HEpaCTBOPUMBIX OCHOBAHH.
BrITecHeHME 0JHOTO MeTallIa APYruM
U3 pacTBOpa COJIH.

IIpaxmuueckasn paboma

Ne 6. Pemienne skciepuMeHTaIbHBIX
3aJ1a4 1o TeMe «BakHelIme Kiracchl
HEOPraHMYECKUX COCTUHEHUN.
Buviuucnenus:

10 YPABHEHUSAM XUMHUUYECKOW PEAKLIHU:
KOJIMYECTBA BELIECTBA, 00bEMA, MACCHI
10 U3BECTHOMY KOJINYECTBY BELIECTBA,
00bEMyY, Macce peareHTOB Wiu
MIPOAYKTOB PEAKIINU

paboT.

CrnenoBathb npaBuiam 0€30MacHoM
paboThl B labopaTtopuu

IIPU UCTIOJIB30BAaHUU XUMHUUYECKOM
MOCYJIbl 1 000PYI0BAHUS.
BricTpanBath pa3BEpHYTHIE MUCbMEHHbBIE
Y YCTHBIE OTBETHI C OMTOPOU

Ha HH(pOpMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCII0JIb30BAaTh U3YUYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMUHU

Hroro no pazneny:

30




Pasnen 3. [lepuoanvecknii 3axoH u [lepnoanyeckasi cucrema xumnueckux 3j1emeHToB . . MenpaeneeBa. CtpoeHue
aToMOB. XUMH4YecKasi ¢Bf3b. OKMCJINTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIMHU

3.1

[Tepnognueckuii
3aKOH U
ITepnonnueckas
cucrema
XUMHUYECKHUX
JJIEMEHTOB

1. . Menpeneena.

Ctpoenue aroma

7

[TepBbie MOMBITKU KIacCUuPUKAIIIU
XHMHUYECKUX 3IeMEHTOB. IloHsTHE

O TPYIIAX CXOJHBIX AJIEMEHTOB
(IIeI0YHBIC U IETI0YHO3EMETbHBIE
MeTaJlIbl, TAJIOTEeHbI, THEPTHBIE Ta3bl).
DNIEeMEHTBI, KOTOPbIE 00Pa3yIOT
aMmdoTepHbIE OKCUJIBI U THAPOKCHIBI.
[lepnoguueckuii 3akoH. [lepuoanyeckas
CHCTEMa XMMHYECKHUX DJIICMECHTOB

.. Menpneneea. KopotkonepuoaHas u
JUTMHHOTIEPHOTHAST (DOPMBI
[Tepronnyeckoil CUCTEMbI XUMUYECKHX
anemeHToB [[.1. Menneneesa. [leprobl
Y rpynibl. OPU3NUECKUN CMBICTT
MOPSIIKOBOTO HOMEPA, HOMEPOB MepUo/Ia
Y TPYIIIBI DJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX
anep. M3otonsl. DnekTpoHsl. CTpoeHUE
AIICKTPOHHBIX 000JIOUEK aTOMOB TIEPBBIX
20 XUMHYECKHX 2JICMECHTOB
[Teprognyeckor CUCTEMBI

JI.1. MenneneeBa. XapakTepucTUKa
XHMHYECKOI'0 dJIEMEHTa

IO €r0 MOJIOKEHUIO B [lepnoanueckon
cucteme JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHMS paguyca

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3aKOHA.

OrnuchIBaTh CTPOCHUE TAOTHUIIBI
«llepuoanyeckasi cucreMa XuMHUYECKUX
aneMmeHToB JI.M11. MenneneeBay.
MoaenupoBarh CTpOEHUE aTOMA,
HSHEPreTUUYECKUX YPOBHEU U MOTYPOBHEM
MIPY MOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYypaIuii 1 3JIeKTPOHHO-
rpadguyeckux Gopmyi.

[TosicHATh HUBUIECKHUI CMBICIT
MOPSIAKOBOTO HOMEPa, HOMEPOB MEpUOIa
Y TPYIIIIbI JJIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE IIIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KaJTUW, KAJIbIUN
U UX COEIMHEHUS T10 TIOJIOKEHUIO

B [leproanueckon cucreme

J.1. Menneneena.

OOBsICHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOWCTB XMMHYECKUX
AJIEMEHTOB (M3MEHEHUE PaINnyCOB
aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH,
BAJICHTHOCTH) U UX COCTMHEHUIN

B IIPEJEIaxX MAJIbIX IEPUOJOB U IIIaBHBIX
MOATrPYII C YYETOM CTPOEHUS UX
aTOMOB;




aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUTMYECKUX
CBOIACTB M0 TPyNIiaM U NEPUOTAM.
3nauenue [lepuoauueckoro 3akoHa u
[Tepronueckor CUCTEMbI XUMHUYECKUAX
3JIEMEHTOB ISl Pa3BUTUSI HAYKU U
npakTuku. J[.1. MenneneeB — yu€Hbli U
rpaXKJaHMH.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

B3aumopelicTBue ruipoKCU/Ia IMHKA

C pacTBOpPaMM KHUCJIOT U LIETOYEH.
MogenupoBaHue CTPOSCHUS MOJIEKYJT
IIPY [TIOMOILH PUCYHKOB, MOJIEJIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (GOPMYII.
Tabnuua «llepuoguueckas cucrtema
XUMHUYECKUX JIEMEHTOB

J.1. MenneneeBay.

Jlabopamopnuvie onvimoi
O3zHakomileHHe ¢ 00pa3iiaMu METaJJIOB U
HEMETAJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B [Iape WIH TPyIIIE.

BricTpauBath pa3BEpHYThHIE IUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(QOPMALUIO U3 yYeOHUKA U IPYTUX
MCTOYHUKOB, B TOM unciie IHTepHeTa

3.2

XuMH4YecKas CBSI3b.
OKHUCIUTEIBHO-
BOCCTAHOBHUTEILHEIC
peaxiuu

Xumnueckas cBs3b. KoBaneHtHas
(momnsipHas U HEMOJISIPHAs) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XUMUUECKUX
anemeHTOB. MoHHas cBsi3b. CTeneHb
okucnenus. OKUCIUTENbHO-
BOCCTaHOBUTENbHBIE peakiuu. [Iponecchl

PackpbIBaTh CMBICH N3y4aeMbIX TOHSATUH.
OnpenensTs BUI XUMUYECKOH CBSI3U

B COCJIMHEHUH.

MoaennpoBars CTPOEHUE MOJIEKYIT

IIPY TIOMOIIA PUCYHKOB, MOJENIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.




OKHUCJICHUS U BOCCTAHOBJICHUS.
OKuCnIUTENN U BOCCTAHOBUTEIIH.
XUMHYECKUN IKCIIEPUMEHT: U3y4YEHUE
00pa3IoB BELIECTB METAIOB U
HEMETAJJIOB, B3aMMOJICHCTBUE
TUAPOKCHUIA IIMHKA C PACTBOPAMU KUCIOT
U TIeJI0UeH, TPOBEICHUE OBITOB,
WJUTFOCTPUPYIOIIUX TPUMEPDI
OKHCITUTETFHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3NOKEeHUS, COSTUHEHUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMNBITHL, WUTFOCTPUPYIOLINE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii (ropeHue, peakiuu
Pa3oKEeHUs, COCTMHEHMUS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY
JIsl cocTaBlieHust GOpMyJl BEIIECTB,
AJIIEKTPOHHOTO OanaHca peakiiuii.
OnpenensiTh CTENEHb OKUCICHUSI aTOMOB
XUMHUUYECKHUX JIEMEHTOB 10 (popMyrnam u
COCTaBJIATH (POPMYJIbI OMHAPHBIX
COEJIMHEHHH 10 CTEIICHU OKUCIIEHHS
ATOMOB XMMHYECKHUX DJIEMEHTOB.
OnpenensaTe OKUCIUTEND U
BOCCTaHOBUTENL. PaccTaBisaTh
KOA(PHUIIUEHTHI B CXeMaX MPOCTHIX
OKHUCJINTEIbHO-BOCCTAHOBUTEIBLHBIX
pEaAKIMI METOJIOM 3JIEKTPOHHOTO
Oajanca.

Habaronats XUMHYECKHE OIBITHI

10 [JIaHY, aHAJIU3UPOBATH U J€IaTh
BBIBOJIBI.

HUcnons3zoBate UKT mig cozmanns
MO/I€JIEH, MOATOTOBKH MPE3CHTALUH,
JIOKJIAJI0B 110 TEME.

BricTpanBath pa3BEpHYThIE MTUCHMEHHBIC
M YCTHBIE€ OTBETHI C OIOPOM Ha
nHpopManuio U3 yaeOHUKa U IPYTHX
HMCTOYHUKOB, B TOM uucie MHTepHeTa

Hroro no pazneny 15
PesepBHOE Bpems 3
OBILEE UNCJIO HACOB 68

110 ITIPOI'PAMME




9 KJIACC

No
n/m

HaumenoBanne
pa3zesnoB U TeM
y4eOHOro nmpeaMera

KomnnuecTtBo
YacoB

Copeprkanue 00ydeHus

OcCHOBHBIC BUIBI ICATCILHOCTH
oOy4Jaromuxcs

Pa3nen 1. BemecTBo 1 XUMHYecKHe PeaKIMU

1.1

IToBTOpEHUE N
yrayOJieHue 3HaHUI
OCHOBHBIX pa3JIeJoB
Kypca 8 kiacca

5

[Iepnoguueckuit 3akoH. [lepuoanyeckas
CUCTEMa XUMHYECKHUX DJIEMEHTOB

J.N. Menpneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX
IIEPUOIOB, KaJUsl, KaJIbLHA U UX
COCIMHEHUH B COOTBETCTBUH

C TIOJIOKEHUEM DJIEMEHTOB

B [lepronyeckor CUCTEME U CTPOCHUEM
MX aTOMOB.

CtpoeHue BeniecTna: BUAbl XUMUYECKOU
CBSI3U. THIBI KPUCTALUIMYECKUX
pEIETOK, 3aBUCUMOCTb CBOMCTB
BEIIECTBA OT TUIIA KPUCTATUINYECKOU
PEIETKY ¥ BUJAa XUMUYECKOU CBSI3H.
Knaccudukamus u HOMEHKIaTypa
HEOPTraHWYECKHX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS

K Pa3JIMYHbIM KJIaCCaM HEOPTraHUYECKUX
COCJIMHEHH I, FCHETUYECKAS CBSI3b
HEOPTraHWYECKHUX BEIIECTB.

XapakTepu30BaTh XUMUYECKUE FIIEMEHTBI
MEPBBIX TPEX MEPUOAOB, KAJIHS U KAJIbIUS
T10 UX MOJIOXKEHUIO B [lepuonnueckon
cucteme /1. 1. Menpeneena.
KinaccudunnpoBath 1 Ha3bIBaTh
HEOPraHWYECKUE BELIECTBA U3YUEHHBIX
KJIACCOB.

OnuceiBaTh 00IIME XUMUYECKUE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIaTh CBOWCTBA IPUMEPAMU
MOJIEKYJIIPHBIX YPABHEHUM XUMHYECKUX
peaKiuu.

OnpenensTe BUA XUMAYECKOU CBSI3U U
THI KPUCTAUIMYECKOU PEIIETKH
BEILIECTBA.

[IporHo3upoBaTh CBOMCTBA BEIIECTB

B 3aBUCMMOCTH OT UX CTPOCHHUSI.
BricTpanBaTth pa3BEPHYTHIE MTUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha uH(pOpMaLUIO U3 yueOHUKA U
CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO




Xumuueckuil IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJICTISIMU
KPUCTAJUTMYECKUX PEIIETOK
HEOPraHUYECKUX BEIECTB — METAJJIOB
U HEeMEeTaJJIOB (TpaduTa U anmasa),
CJIOXHBIX BEIIECTB (XJIOpUIa HATPUS)

UCIIOJIb30BaTh U3YYECHHBIN NIOHATUUHBIN
arrapar Kypca XuMHUH

1.2

OCHOBHEIC
3aKOHOMEPHOCTH
XUMHUYECKUX
peakuin

Knaccuduxanuys XuMU4eCcKUX peaKiinii
0 Pa3JIMYHBIM IIPU3HaKaM (110 YUCITY U
COCTaBY yYaCTBYIOUIUX B PEAKIINU
BEIIECTB, M0 TEIUIOBOMY 3P EKTY,

10 U3MEHEHUIO CTETICHEH OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB,

0 00PaTUMOCTH, MO Y4aCTHIO
KaTajau3aTopa). JK30- U
SHAOTEPMHUYECKUE PEAKIIUH,
TEPMOXUMHUYECKHUE YPABHEHUSI.

[ToHsiTHE O CKOPOCTH XUMUYECKOMN
peakiuu. [Tonsarue 06 oOpaTUMBIX

U HEOOPATHMBIX XUMHUYECKHX PEaKIUsiX.
[loHsITUE O TOMOTE€HHBIX M T€TEPOTEHHBIX
peakusax. [londarue o karanmse.
[ToHsiITHE O XUMHUECKOM PaBHOBECHHU.
@aKTOpHI, BIUSIOIINE HA CKOPOCTH
XUMUYECKOU peaKIMu U MOJI0KEHHE
XUMHUYECKOTO PaBHOBECHS.
OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIC

PackpbIBaTh CMBICIT U3y4aeMbIX MMOHSATHN
Y TIPUMCHSITh 3TH TIOHSTHS IIPU ONUCAHUH
CBOMCTB BEIICCTB U MX MPEBPAILICHU.
KnaccudunupoBaTs XuMHYECKUE
pPEaKIUH M0 Pa3IMYHBIM PHU3HAKAM.
YcraHaBIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PeaKIIuu OT Pa3IuIHBIX
(bakTOpoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MIPOTEKAHUS XUMUYCCKHUX IPEBPAIICHHM

B Pa3JIMYHBIX YCIOBUSX.

OnpenensiTh OKUCIUTENb U
BoccTaHoBUTENH B OBP.

CocCTaBIIATh DJICKTPOHHBIN OaaHC
peaKIuu.

[Tpou3BOINUTH BEIUYMCIICHUS

10 XUMHYECCKUM YPaBHCHHUSIM.
VYyacTBOBaTH B COBMECTHOM paboTe

B T1ape WM TPYIIIIE.

BricTpanBath pa3BEpHYThIC THCHMEHHBIC




peakuuu, 3JeKTPOHHbIN OataHC
OKHCJIMTETbHO-BOCCTAHOBUTEIBHOM
peakiuu. CocTaBieHUE ypaBHEHUI
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX
PEaKUH C UCTIONb30BAHUEM METOA
AJIEKTPOHHOTO OajaHca.

Xumuueckuit Ikcnepumenm:
Llemoncmpayuu:

HccnenoBanue 3aBUCUMOCTUA CKOPOCTHU
XUMHUYECKON PEaKIIMu OT BO3JICHUCTBUS
pa3IMYHBIX (PaKTOPOB.

OMBITHI, UUTFOCTPUPYIOLINE TTPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUS, COCTUHEHUS ).
Buviuucnenus:

KOJIMYECTBA BEUIECTBA, 00BEMA U MACCHI
pEareHTOB WU MPOIYKTOB MO
YPaBHEHHUSIM XUMHUYECKUX PEaKIU

Y YCTHBIE OTBETHI C OIIOPOH

Ha HH(pOpMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPHUAJIOB, TPAMOTHO
VCII0JIb30BaTh U3YUYEHHBIN TOHATUNHBIN
anmapar Kypca XUMUHU

1.3

DNEeKTpoNuTHYECKas
JTUCCOIIMAIIHSL.
XHUMUYECKUE
peakuuu

B pacTBOpax

Teopust 3IEKTPOIIMTUYECKON
JTUCCOLMALINN. DIEKTPOJIUTHI U
HEANEKTPOJIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M IUCCOLUAIINY BEIIECTB

C pa3JIMYHBIMU BUJIAMU XUMHYECKOMN
cBs3u. Crenensb aucconuanuu. CuibHbIe
U Ci1a0bIe DIIEKTPOJIUTHI.

Peakuuu nonnoro ooMena. Y cioBus

PackppIBaTh CMBICI N3y4aeMbIX ITOHATHH,
a TaK)XE€ CMBICII TEOPUH
AIEKTPOJIUTUYECKON TUCCOIUALINH.
OOBACHSITH MPUUUHBL
AIEKTPONPOBOJIHOCTH BOJHBIX PACTBOPOB
BEILIECTB, Pa3INYaTh CJIa0bIE U CUIIbHBIE
AIEKTPOJIUTHL.

CocTaBnsATh ypaBHEHUS AUCCOLMALIAN




IPOTEKAHMS peaKLMii MIOHHOTO 0OMEHa,
MOJIHBIE U COKpaIIEHHbIE HOHHBIE
ypaBHEHUs peakiuid. CBOMCTBA KUCTIOT,
OCHOBAHMU U COJIEM B CBETE
peACTaBICHUN 00 IIEKTPOIUTHUECKOMN
nucconyanuu. KauecTBeHHbIC peakiuu
Ha WoHBI. [loHsITHE O THIpOIH3E CONeil.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue 31€KTPONPOBOTHOCTH
pacTBOPOB BEILIECTB, Mpoliecca
JMCCOITMAIIMK KUCTIOT, IIET0YeH

U coJieil (BO3MOYXHO HCTIONb30BAHUE
BUJICOMATEPHAJIOB).

OnbITHl, WUTIOCTPUPYIOUIUE MPU3HAKU
POTEKAHUsI PEaKIIUi MOHHOTO OOMEHa
(oOpa3oBaHMe OcajiKa, BBIJCICHUE ra3a,
oOpa3oBaHHE BOIbI).

Pacno3HaBaHue HEOPraHUYECKUX
BEIIIECTB C TOMOIIbI0O KAYECTBEHHBIX
pEaKIui Ha UOHBI.

JlabopamopHulii onvim:

N3y4deHue npru3HakoB MPOTEKAHUS
peaKIuyu HOHHOTO OOMEHa B pacTBOpax
AIICKTPOJIUTOB (C 0OpPa30BaHUEM OCAIKa,
BBIJICJICHUEM ra3a, 00pa30BaHUEM BOJIbI).
Ilpakmuueckas paboma:

KHCJIOT, IIEJI0YEH U COJIEH, TTOJIHBIEC U
COKpaIliéHHbIC HOHHBIC YPAaBHEHUS
XUMUYECKUX PEaKIMii HOHHOTO 0OMEHa,
KpaTKUEe MOHHBIC YPaBHEHUS MPOCTHIX
pPEaKLMU THAPOIIA3A COJIEN.
XapakTepu30oBaTh 00IHNE XUMUUECKUE
CBOMCTBA BEIIECTB PA3JMUHbBIX KJIACCOB
Ha OCHOBE TEOPHUU IJIEKTPOJUTUIECKOU
JIUCCOLMAIIMN; TTOJITBEPKIaTh CBOMCTBA
puMepaMu MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMUUYECKUX PEAKIIUH.
PetiaTth sKCrieprMeHTaIbHbIC 3a/1a4U

10 TEME.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTHKE XUMUYECKUE
AKCIIEPUMEHTHI, IPOBOIUTH HAOJIOICHUS,
JIeJaTh BBIBOJIbI IO pE3yJIbTaTaM
AKCIEPUMEHTA MTPU NPOBEACHUU
71a00paTOPHBIX OMBITOB M MTPAKTUYECKUX
pabor.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B 1abopaTopuu Mpu
MCIIO0Ib30BAHUH XUMUYECKOU OCY bl U
000pya0BaHMUS.

[IpoBOAUTH BHIYMCIEHUS IO XUMUYECKUM
YpaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM padoTe




Ne 1. Pemienue sxkcnepuMeHTaIbHBIX
3aJ1a4 10 TeME.

Buviuucnenus:
110 YPABHEHUSIM XUMHUUYECKUX PEAKIUI

B I1ap€ WJIU TPYIIIIE.

BricTpauBath pa3BEpHYTHIC IUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMALIMIO U3 YUEOHHUKA U IPYTUX
MCTOYHUKOB MH(POPMALIMH, B TOM YHUCIIE
HNuTepuera

Hroro no pazneny
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Pa3gea 2. HemeTaJuibl M X COCAUHEHUS

2.1 | O6mas 4
XapaKTEePUCTUKA
XUMHUYECKUX
2JIEMEHTOB
VIIA-rpynsl.
I'anorenn:

OO6mas xapaKTepruCTHUKa rajJOTeHOB.
OcoOeHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHbIC CTEIICHU OKUCJICHUS.
Crtpoenue u puznueckue cCBONCTBA
IIPOCTHIX BELIECTB — raJJOT€HOB.
XUMHYECKHE CBOKWCTBA HA IPUMEPE
xJiopa (B3auMOJEHCTBHE C METAJNIAMH,
HEMETaJIaMH, 111eJI0YaMu).
XnopoBogopon. CoJisiHast KHCIIOTa,
XUMUYECKUE CBOMCTBA, MOJyYCHUE,
npuMmeHeHue. Jlerctrue xiaopa u
XJIOPOBOJIOPOJA HA OPraHWU3M YEJIOBEKA.
Baxuenmme XJa0puabl U UX HAX0XKICHUE
B [IPUPOJE.

Xumuueckuii Ikcnepumenm:
Llemoncmpayuu:

OmnbITHI, OTpaXkaronue GU3NIeCKue u
XUMHYECKHE CBOWCTBA FAJIOTEHOB U UX
coeIMHEHUM (BO3MOYKHO UCITOJIb30BaHHE

OOBSCHATH 00IIIME 3aKOHOMEPHOCTH

B UI3MECHEHUHU CBOMCTB HEMETAJJIOB U MX
COCIMHEHUH B MpeJiesiax Maiblx
MIEPUOJIOB M TJIaBHBIX MOTPYIIM
[leproauyeckoit CUCTEMBI XUMUYECKUX
AIIEMEHTOB C YYETOM CTPOSHHUS UX
aTOMOB.

XapakTepu3oBaTh (PU3NYECKUE U
XMMHYECKHE CBONCTBA MPOCTHIX BEIIECTB
rajoreHoB (Ha MpUMeEpe XJIopa) U
CJIOHBIX BEIIECTB (XJIOPOBOIOPOA,
XJIOpHJIa HATPHS), CIIOCOOBI UX
MOJIYYEHUS, TPUMEHEHHE U 3HAUEHUE

B IIPUPO/JIE U KU3HU YEIOBEKA.
OrnpenensiTe XJIOpUI-UOHBI B pACTBOPE.
[1nanupoBaTh U OCYIIECTBIATD

HA TIPAKTUKE XUMUYECKUE
HKCIEPUMEHTBI, IPOBOIUTH HAOIIOACHUS,
JIeaTh BEIBOJIBI 110 pe3yiIbTaTaM




BUJIEOMATEPHUAIIOB).

O3HakomIIeHHE ¢ 00pa3aMu XJIOPHUI0B
(raJIoreHHuI0B).

JlabopamopHuwiii onvim:

N3yuenue CBOUCTB COJITHON KUCIIOTHI.
[IpoBeeHrE Ka4eCTBEHHBIX peakIui
Ha XJIOPUJI-MOHBI.

IIpakmuueckasa paboma

Ne 2: TlonmydeHnue CosTHON KUCTIOTHI,
M3y4YEHHE €€ CBOWCTB.

Buiuucnenus:

M0 YPAaBHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJIUH U3 PeareHTOB J]aH B U30bITKE

HKCIIEPUMEHTA IIPU MTPOBEICHUU
71a00pPaTOPHBIX ONBITOB U IPAKTUYECKUX
paboT.

CrnenoBathb npaBuiam 0e30MacHoOM
paboThl B labopaTtopuu

P UCIIOJI30BAHUH XUMUYECKON
MOCYJIbl 1 000PY10BaHUS.

BricTpanBath pa3BEpHYTHIE MMCbMEHHbBIE
U YCTHBIE OTBETHI C OTIOPOMA

Ha nHQpOpMaIMIO U3 yueOHUKA U
CIPaBOYHBIX MaTE€pPHAIOB, TPAMOTHO
VCII0JIb30BaTh U3YUYCHHBIN TOHSATUNHBIN
anmnapar Kypca XuMuu

2.2

OO0mas
XapaKkTepUCTUKa
XUMHYECKHUX
DJIEMEHTOB
VIA-rpynmel. Cepa
U €€ COeIUHEHUS

OO6m1ast XxapakTepuCcTHKa HIEMEHTOB
VIA-rpymibl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUSI.

Crtpoenue u pusndecknue CBONCTBA
MIPOCTHIX BEIECTB — KUCIOPOJIa U CEPHI.
ANoTponHbIe MOAU(PUKAIIUN KUCIOPOIa
U cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBonopos, cTpoeHue, PU3HIEeCKUe U
XUMHYECKHE CBOMCTBA.

OKcuppl cepbl Kak MpeACcTaBUTENN
KHCIIOTHBIX OKCHJIOB.

Cepnas kuciora, Gpu3nIecKue u
XUMHUYECKHE CBOMCTBA (00IITHE KaK

OOBsICHATH 00IIIME 3aKOHOMEPHOCTH

B UI3MEHEHUH CBOMCTB dJIEMEHTOB
VIA-rpynmnsbl ¥ uX COEJUHEHUH C y4ETOM
CTPOCHHMS X aTOMOB.
XapakTepu3oBaTh GU3UICCKUE U
XUMHUYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA CEPHI U €€ COCTUHEHUIN
(cepoBOIOpOIA, OKCUJIOB CEPBI, CEPHOM
KHCJIOTHI, CyJIb(aToB), CTOCOOBI UX
MOJIYYCHHUSI, TPUMEHEHNE U 3HAYCHHE
B IIPUPOJIC 1 KU3HH YEJIOBEKA.
OnpenensiTh HaTU4YUE CyIb(aT-HOHOB
B pacTBOpE.

OOBSACHATD CYIIHOCTD 3KOJIOTMYECKHUX




peACTaBUTENS Kilacca KUCIOT U
crienuduyeckre). XUMUYECKUE PEaKIIHH,
JekKaIIue B OCHOBE MTPOMBIIIJIEHHOTO
croco0a MoJy4eHHsI CEpHOM KUCITIOTBHI.
[Ipumenenue. Conu CEpHON KUCIIOTHI,
KaueCTBEHHAs peakiivs Ha Cyab(aT-uoH.
Haxoxnenue cepsl 1 €€ COEIUHEHNI

B IpUpPOJie. XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karolien cpebl COSTMHCHUSIMU
cepsl (KUCTIOTHBIC I0XKIH, 3aTPSI3HCHNE
BO3JlyXa U BOJOEMOB), CIIOCOOBI €r0
PEAOTBPAIICHHUS.

Xumuueckuit Ikcnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE ¢ 00pa3amMu Cephl U €
COEJIMHEHUAMU (BO3MOKHO
HCII0JIb30BAHUE BUACOMATEPUATIOB).
Hab6monenne nporecca o0yriimBaHUs
caxapa noj JECUCTBHEM
KOHIEHTPUPOBAHHOW CEPHOMN KHUCJIOTHI.
JlabopamopHvie onvimol:

N3yyeHne XuMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHON KHCIIOTHI.
[IpoBeieHNE Ka4eCTBEHHOM peaKIuy Ha
cynbdaT-uoH U HaOIIOICHUE TTPU3HAKA
€€ MPOTEKAHUS

npo0JieM, CBI3aHHbBIX C IEPEepadOTKON
COCMHEHUM CEPBI.

IInaHupoBaTh U OCYIIECTBIATH

Ha NPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, POBOIUTH HAOIIOECHUS,
JieaTh BBIBOJBI 110 pe3yJibTaTaM
DKCIIEPUMEHTA.

CrnenoBatb npaBusiaM 0e30MacHON
paboThl B 1abopaTtopuu

IIPU UCTIOJIb30BAHUM XUMUYECKON
MOCYJIbI 1 000PY1I0BaHUS.

[Tpou3BOAUTH BHIYMCICHHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcrnonp30BaTh IPU BBIIOJIHEHUU
yueOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
CIIpaBOYHbIE MaTEPHUAIbI
(ITeproguueckyro cUCTEMY XUMHUYECKUX
anemenToB JI. 1. Menneneena, Tabmauiy
pacTBOPUMOCTHU KUCJIOT, OCHOBAHUH U
CoJIEH B BOJE, JEKTPOXUMHUECKHUN P
HaIpsKEHU METANIIOB).

Hcnons30BaTh IPU BBITOJIHEHUU
y4eOHBIX 3aJIaHUi U B TIPOLIECCe
MCCJIEI0BATEIbCKON AEATENBHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COJIEpP KaHMs, CIPaBOYHBIE
Matepuaibl, pecypcel MHTEpHETa




2.3

Oobwmas
XapaKTepUCTHKA
XUMHYECKUX
JJIEMEHTOB
VA-rpynmnsi.

Azort, hochop u ux
COEIMHEHHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
VA-rpynnsl. OcOO€HHOCTU CTPOSHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHHS.

A30T, pacnpocTpaHeHue B MPUPOJIE,
bu3uYeCKre U XUMUYECKHE CBOMCTRA.
Kpyrosopot azora B npupoze.
AMMHUaK, ero (U3NYECKUE U XUMUYECKUE
CBOMCTBa, MOJIyYCHUE U TPUMEHEHHUE.
Conu aMMoHuUsI, UX (pU3NUECKue u
XUMHUYECKUE CBOMCTBA, TPUMEHCHHUE.
KauecTBeHHast peakiiusi Ha MOHBI
aMMOHUSL.

A3OTHas KUCIIOTA, € MoTydeHue,
bu3nYecKre 1 XUMUIECKHUE CBOMCTBA

(oOmue Kak MmpeCcTaBUTEN Kiacca
KHUCJIOT U CIICIM(PUIECKHE).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHMSI B KAY€CTBE MHUHEPAIbHBIX
ynoOpeHuid. XUMHUYECKOE 3arps3HCHHE
OKPY’KAIOIIEH CPEbI COCTMHEHUSIMU
a3oTa (KUCTIOTHBIE JOXKIH, 3arpsi3HEHHE
BO3/IyXa, TOYBHI U BOJOEMOB).
docdop, amtoTpornHbie MOANDUKAIIH
docdopa, hu3MIECKHe W XUMHISCKUE
coiictBa. Oxcun dhochopa (V) u
dbochopnas kuciora, GU3NIECKUe U

OOBCHATH 00LIME 3aKOHOMEPHOCTH

B I3MEHEHUH CBOWCTB AJIEMEHTOB
VA-rpynnsl 1 uX COEIMHEHUH C yUETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBarh GU3UIECKUE U
XAMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azorta u pocdopa u Ux coeAMHEHUN
(amMmaka, coyeit aMMOHHUSI, a30THOM
KUCJIOTBI, HUTPATOB, okcua pocdopa (V)
u ¢ochopHoi KucnoThl, hochaToB),
CTIOCOOBI MX TOTYUYCHHUsI, IPUMEHEHHUE 1
3HA4YCHHE B MIPUPOJIC U )KU3HH YEIOBEKA.
OmnpenensiTe HOHBI aMMOHUS U (ocdat-
MOHBI B PaCTBOPE.

OOBSICHATH CYITHOCTH KOJIOTHUECKHUX
npo0sieM, CBA3aHHBIX C HAXO0XKICHUEM
coeMHEHUH a3ota u docdopa

B OKPYKaIOIIEH cpelie.

[TmanrpoBaTh U OCYIIECTBISATD

Ha MPAaKTUKE XUMHUECKHE
HKCHEPUMEHTHI, TPOBOJAUTH HAOIIOIEHNS,
JIeJ1aTh BBIBOJIBI 10 pe3yJibTaTaM
HKCHEPUMEHTA IPU MPOBEACHUN
71a00paTOPHBIX OTBITOB U MPAKTUYECKON
paboTBHL.

CnenoBath mpaBuiiamM 0€30MacHOM
paboThl B 1abopaTopuu




XUMHUYECKHUE CBOMCTBA, IOJIyUYCHUE.
Hcnonb3oBanue Gocdaros B kauecTse
MUHEPATBHBIX YI0OPECHHI.
Xumuueckuil IKcnepumenm:
Jlemoncmpayuu:

O3zHakomiieHHE ¢ PU3NYECKUMHU
cBoMcTBamMu azota, Gpocdopa

1 UX COeIMHEHUN (BO3MOYKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMJIeHHE ¢ 00pa3ilaMu a30THBIX U
dbochopHbIX yI0OpeHHil.

[Tonyuenue, cobupanue, pacro3HaBaHUE
Y U3y4YE€HHUE CBOMCTB aMMHaKa.
BzaumonericTBre KOHIIEHTPUPOBAHHOM
A30THOM KHMCJIOTBI C MEJIbIO (BO3MOKHO
HCII0JIb30BAHUE BUACOMATEPUATIOB).
JlabopamopHhvie onvimoi.:

[IpoBeneHne Ka4eCTBEHHBIX PEAKIIUIA
Ha MOH aMMOHHUs U ¢ochaT-uoH, U
M3yUYCHHE MPU3HAKOB UX MPOTEKAHMUS.
Ilpaxmuueckas paboma

Ne 3: TlomyyeHne aMmMuaxa, U3yueHue
€ro CBOMCTB.

Buiuucnenus:

110 YPAaBHEHUSM XUMHUUECKUX PEAKITUU

MPU UCTIOJIB30BAaHUU XUMUUYECKOM
NOCyZbl 1 000PYIOBaHUS.
[Tpou3BOUTH BHIUKCICHUS

M0 XMMUYECKUM YPaBHEHUSIM.
Hcrnons30BaTh IPU BHITIOJIHEHU U
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPaBOYHBIC MaTEPHUAIBI
(MepUOUYECKYIO CUCTEMY XUMUYECKHUX
anemenToB /. 1. MenneneeBa, Tabiauiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHUM U
COJICH B BOJIC, DJICKTPOXUMUUYECKUHN DS
HaMpPsHKEHUN METAIITIOB)




2.4

Oobwmas
XapaKTEPUCTUKA
XUMUYECKHUX
3JIEMEHTOB
I[VA-rpynmst.
Yraepon u
KPEMHUH, U UX
COCMHEHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
[VA-rpynmnel. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS.

Yrnepon, amioTponHbie MOAU(pUKAIUY,
pacnpocTpaHeHue B IPUPOJE,
bu3uYecKre U XUMUUECKUE CBOMCTRA.
Ancopbuus. KpyroBopot yriepoaa

B IIPUPO/IEC.

Oxkcuasl yriaeposa, ux Gusudeckue u
XUMHYECKHE CBOMCTBA, IEUCTBUE

Ha YKUBBIE OPraHU3MBbI, TIOJIYYEHUE U
IPUMEHEHHE. JKOJIOTHUYECKHE
po0JIeMbl, CBI3aHHBIE C OKCHIIOM
yriepona (1V), runoresa riio0aasHOro
NOTEIUICHUS KJIIUMAaTa, TapHUKOBBIN

¢ dexr.

VYronibHas KUCIIOTA U €€ COJH, UX
¢dbu3nyueckre U XUMUYECKUE CBONCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnHas peakiusi Ha KapOoHaT-
nonbl. Mcnons3oBanne kapOOHATOB

B ObITY, MEIULIMHE, TPOMBILIJIEHHOCTH U
CEJIbCKOM XO3AMCTBE.
[lepBoHayanbHBIE MOHATHS

00 OpraHUYeCcKUX BeIEeCTBaX KaK

0 COeIMHEHUSX yriepojia (MeTaH, 3TaH,

OOBCHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMICTB AJIEMEHTOB

IV A-rpynmsl 1 UX COEAUHEHUH C YUYETOM
CTPOCHHUSI UX aTOMOB.

XapakTepu3oBarh GU3UIECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yIJIepo/ia ¥ KPEMHUS M UX COSTUHECHUM
(OKCHIIOB yTaiepoJia, yrojbHONW KMCIIOTHI,
KapOOHATOB, OKCHJIa KPEMHHUS,
KPEMHHEBOW KHUCJIOTHI, CUJIIMKATOB),
CrocoObI UX MOJyYSHUsI, IPUMECHEHUE U
3HAYCHHE B IPUPO/IE U KU3HHU YeTIOBEKA.
OOBIICHATH MPUUYNHHO-CIIEACTBEHHYIO
CBA3b: CTPOEHUE BEILIECTBA — CBOICTBA
— IIPUMEHEHHE — Ha IIpUMepax
COCIMHEHUH yriaepoaa U KPEMHHUS.
Onpenenste KapOOHAT- U CUIIMKAT-UOHBI
B pacTBOpE.

OOBSICHATH CYITHOCTH KOJIOTHUECKUX
poOJieM, CBSI3aHHBIX C HAXO0XKJICHUEM
YIJIEKUCIIOTO ra3a B OKPYKAIOIIEH Cpeie.
[TonTBep»)aaTh 0OCOOEHHOCTH COCTaBa
OpraHWYECKHUX BEIIECTB IPUMEpaMHU
MPOCTBIX COEANHEHUN (METaH, 3TaH,
ATUJICH, alleTUJIEH, 3TAHOJI, TJIMIIEPHH,
YKCYCHAs KHCJIOTa), B3AUMOCBS3b
HEOPraHUYECKUX COCIMHEHUH yriiepoja u




STUJIEH, AlIETUJIEH, ATAHOJI, [JIULIEPHUH,
YKCyCHAasi KHUCJIOTa).

[IprpoaHbIe HCTOYHUKH YTIIEBOLOPOAOB
(yromae, npupoIHbIH ra3, HeQTh),
IPOJYKTHI UX NepepaboTKu (OEH3MH),
UX POJIb B OBITY ¥ MPOMBIIIJIEHHOCTH.
[TonsiTue 0 OMONOrMYECKH BaXKHBIX
BELIECTBAX: KUpPax, OeJKax, yriaeBoaax —
U UX POJIU B KU3HU YEJIOBEKa.
MarepuajibHOE €MHCTBO OPTraHUYECKUX
Y HEOPraHMYECKUX COCAMHEHUI.
Kpemnuit, ero ¢pusnueckue u
XMUMHYECKHUE CBOMCTBA, ITOIIyYEHUE U
npuMeHeHue. CoeTMHEHNs] KpEMHUS

B nipupoze. O61ue npencTaBieHus

006 okcue kpemuus (V) u kpeMHHEBO#
KHCJIIOTE.

CunmkaTsl, UX UCIIOJIB30BaHUE B OBITY,
MEULUHE, IPOMBIIIIEHHOCTH.
Baxwuelime cTponuTebHbIE MATEPUATIBI:
KepaMHKa, CTEKJIO, LIEMEHT, OETOH,
x)esne300eToH. [Tpo6aemMbl 6e301macHoro
UCIIOJI30BaHUS CTPOUTEIBHBIX
MaTepHAJIOB B TOBCEHEBHOM JKHU3HM.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

Mopaenu KpUCTaJUIMYECKUX PEIIETOK

OpPraHUYECKHUX BEIICCTB.
OnuceiBaTh poJib OCITKOB, )KHPOB U
YIJIEBOIOB B (DYHKIIMOHUPOBAHHUH KUBBIX
OpPraHU3MOB, COCTAB IMPUPOTHBIX
WCTOYHUKOB YTJIEBOJIOPOIOB, UX POJIh

B OBITY ¥ TIPOMBIIIIJICHHOCTH.

[TpoBOANTH BEIYHMCIICHUS IO YPaBHEHUSM
XUMHYECKUX PCAKIIUH.

[T1arrpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMHUYCCKUE
OKCIIEPUMEHTBI, IPOBOJIUTH HAOTIOICHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TIPU MTPOBEACHUU
71a00paTOPHBIX OMBITOB M IPAKTUYECKUX
paboT.

CrnemoBath mpaBuiIamM 0€30MMacHOM
paboThI B 1abopaTopuu

P UCTIOJIb30BAHUH XUMUYECKON
MOCYJIbI 1 000PYTI0BaHUS.

Hcnonb30BaTh NpU BHITIOTHEHUN
y4eOHBIX 3a/IaHUI TEKCThl yUeOHUKa,
CIPaBOYHBIE MaTepUaIbI
(ITepnonmueckyro CUCTEMY XUMUYECKUX
sanemenToB /1. . MenpaeneeBa, Tabiuity
pPacTBOPUMOCTH KUCTIOT, OCHOBAHHH H
COJIEN B BOJIE, DJIIEKTPOXUMHYECKHMN P
HaIpPsHKEHUH METAIIIIOB)




anmasa, rpadura, QpyiepeHa.
O3HaKoOMIIEHHE C IPOLECCOM aJICOPOLIUU
PacCTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM
IpOTUBOrasa.

O3HakoMJIEHHE C POAYKLIHEH
CHWJIMKATHOM MPOMBIIIIIEHHOCTH
(Buneomatepuanbl: CUIMKaTHAS
IIPOMBIIIIEHHOCTH ).

Mojenu MOJIEKyYJ OPraHUYECKUX
BEILECTB.

JlabopamopHuiii onvim:

[Tonyuenue, coOupanue, pacrno3HaBaHUE
Y U3YUYEHHUE CBOMCTB YIJIEKUCIIOrO Ta3a.
[IpoBeneHre KayeCTBEHHBIX PEAKIIMiA
Ha KapOOHAT U CUJIMKAT-UOHBI U
U3Yy4YEHUE NPU3HAKOB UX TPOTEKAHMUSI.
IIpaxmuueckue pabomuwi:

Ne 4. TlonyueHnue yriaekucioro rasa,
W3YUYECHHUE €0 CBOWCTB.

Ne 5. Pemienue skcriepuMeHTaIbHbIX
3a7a4 no teMe «BaxkHenme HeMeTauIbl
U UX COCTMHEHUS»

Buviuucnenua:

M0 YPABHEHUSIM XUMUYECKHUX PEAKIIUM

Hroro no pazneny
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Pa3nen 3. MeTa/liibl M X CoOeANHCHUSA

3.1 | O6Guure cBoiicTBa 4
METAJIOB

OO6m1as xapakTepuCTUKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nonoxeHnus B [lepuoguueckont cucreme
XUMHUYECKUX 2JIEMEHTOB

J.1. MeHnneneesa u CTpOCHHUSI aTOMOB.
Crtpoenne MetamioB. Mertaminyeckas
CBSI3b U METAJNTUYECKast
KpUCTAJNINYECKasA PELIETKA.
DIEKTPOXUMUYECKHUN P HANPSHKECHU I
MeTaioB. du3nueckue u XUMUUYECKUe
cBoiicTBa MeTajutoB. OOIIHE CIIOCOOBI
nosryyeHus: MmetaiuioB. [lonsaTue

0 KOPpO3HH METAJNIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3UHU.
CnnaBel (cTalb, YyT'YH, JIOPATIOMUHUMH,
OpoH3a) 1 UX IPUMEHECHHE B OBITY U
MPOMBIIIJIEHHOCTH.

Xumuueckuil IKcnepumenm:
Jlemoncmpayuu:

OO0pasIel METAIIJIOB | CILJIABOB.
W3yueHne pe3ynbTaToB KOPPO3UH
METaJI0B (BO3MOYXKHO MCIIOIb30BaHUE
BHJICOMATEPHAJIOB).

JlabopamopHvie onvimul:
O3HakoMJieHHE C 00pa3laMH METAIIJIOB U
CIUIaBOB, UX (U3UUECKUMU CBONCTBAMMU.

PackpbiBaTh CMBICII U3y4aeMBbIX ITOHATHN
Y IPUMEHSATH 3TU MOHSATHUS PU ONTUCAHUU
CBOMCTB BEILIECTB U UX IPEBPALLCHUM.
OOBsICHATH 00IIME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB JIEMEHTOB-
METAJUIOB U UX COEAUHEHUN C YUETOM
CTPOCHHUS UX aTOMOB.

XapakTepu30oBaTh CTPOSHUE METAJIJIOB,
oO1ue pu3nuecKrue U XUMUYECKHE
CBOMCTBA METAJIJIOB.

XapakTepu30oBaTh 00IIHE CITIOCOObI
MOJIYYSHHS] METAIITIOB.

OnuceiBaTh CIOCOOBI 3aITUTHI METAIIJIOB
OT KOPPO3HUH.

CrnemoBath npaBmiiaMm 6e€30macHON
paboThI B J1abopaTopuu Mpu
MCIIOJIb30BAHUH XUMHYECKOM TTOCY/IBI U
o0opyI0BaHMS.

[Tpon3BOIUTH BBIUKCICHUS

110 YPaBHEHUSAM XUMHUUYECKUX PEAKIIUA,
€CJIM OJIUH U3 PEareHTOB COJICPHKUT
MIPUMECH.

VYyacTBOBaTH B COBMECTHOM paboTe

B [1ape WJIU TpyIIIe.

Hcrnonbs30BaTh IPpU BHINOIHEHUH
y4eOHbIX 3aJJaHUN TEKCThl YUeOHHKA,




Buviuucnenus:

10 YPAaBHEHUAM XUMUYECKUX PEAKIIUH,
€CJIM OJJMH U3 PEareHTOB COAECPKUT
MPUMECH

CIIPaBOYHbBIE MATEPHUAIIBI
(ITepnonnueckyro CUCTEMY XUMUYECKUX
anemenToB JI. 1. Menneneena, Tabnuily
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUU U
COJIEN B BOJIE, DJIEKTPOXUMHUYECKUMN P
HaNpPsHDKEHU METaJIoB)

3.2

Baxueimue
METAJUIBI U UX
COEIMHEHUS
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[IlemouHbIC METAJIJIBL: TTOJIOKCHHUE

B [leproanyeckoil cucteMe XuMHUYECKUX
anemeHToB /.M. MenneneeBa, ctpoeHue
MX aTOMOB, HAXOXJICHUE B MPUPOJIE.
dOu3NUeCcKHe U XUMHYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIbI
Y TUJPOKCHUIBI HATPUS U KaJIUA.
[IprMeHeHue 1MIeTOYHBIX METAVIOB U UX
COE€IMHEHU.

[[lerouHO3EMENBHBIC METAJIJIBI MATHUN U
KaJplUMK: noyioxkenue B [lepuognueckont
CHCTEME XMMHUYECKUX DJIICMCHTOB

J.1. MeHnneneeBa, CTpOCHUE UX AaTOMOB,
HaxoXxJieHue B npupoae. Pu3ndeckue u
XUMHYECKHE CBOMCTBA MarHusi 1
Kanblus. BaxkHelme coefTMHEHUS
KaJIbIUs (OKCHJT, TUAPOKCHU/I, COJIN).
JKEcTKoCTh BOJIBI M CITOCOORI €€
YCTpAHEHHS.

ANOMUHUN: TOJI0XKCHHUE

B [leprognyeckor CUCTEME XUMUYECKUX

OOBsICHATH 00IIIME 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOMCTB DJIEMEHTOB-
METaJJIOB M UX COCIMHCHHH B TPYIIIax

C Y4ETOM CTPOCHHMS KX aTOMOB.
Xapaktepu3oBaTh (PU3NYECKUC U
XHUMHYECKHE CBOHCTBA MPOCTHIX BEIICCTB
METaJJIOB U UX COCAUHEHUH (OKCHUJIOB,
THJIPOKCHUIOB, COJICH ), CITOCOOBI MX
TIOJTYYCHHSI, IPUMCHCHHE U 3HAYCHUE

B IIPUPOJIC ¥ JKU3HH YCTIOBCKA.
YcranaBIuBaTh NPUYHHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHE
BEIECTBA — CBOWCTBA — NMPHUMCHCHHUE —
Ha MMpUMepax U3y4aeMbIX BEIIECTB.
Pacrio3HaBaTh ¢ TOMOIIBIO KAUSCTBEHHBIX
peakuuii HOHbI METAJUIOB: MarHus,
KaJIbIIUsl, AIFOMUHUS, [IMHKA, xkene3a (11)
u xxenesa (1), memm (11).

JlokaspiBaTh aM(pOTEpHBIN XapaKTep
OKCHJIOB M TUAPOKCHUIOB ATFOMUHUS 1
[MHKA.




aneMeHnToB /.M. Menneneesa, ctpoeHue
aToOMa, HAaXOXJICHUE B MPUPOJIE.
DOU3NYECKUE U XUMUYECKHAE CBOWCTBA
amoMuHUs. AMQoTepHbIe CBOMCTBA
OKCHJIa U TUJAPOKCHUIA ATFOMUHUSL.
Kenezo: nonoxenue B [lepuoanueckoit
CUCTEME XUMHYECKHUX DJIEMEHTOB

J.1. MenaeneeBa, CTpoeHUE aTOMA,
HaxoXJeHue B npupoje. Pusnyeckue u
XUMHYECKHUE CBOMCTBA Kele3a. OKCHUIbI,
ruapokcuIbl 1 conu xenesa (1) u xxenesa
(ITT), ux coctaB, CBOMCTBA U MOJYYEHHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco6eHHOCTH B3aUMOJICHCTBHS OKCHIA
KaJIbIMA U HATpHUs C BOAOU (BO3MOXKHO
WCII0JIb30BAHUE BUAECOMATEPUATIOB).
OxpaniuBaHue MIaMeHd HOHAMU HATpUs,
KaJIMS ¥ KaJblys (BO3MOXKHO
HCIIOJIb30BAHUE BUICOMATEPUAIIOB)
HccnenoBanue CBOMCTB AKECTKOUW BO/IBI.
[Ipouiecc ropeHus xenes3a B KUCI0POIe
(BO3MOKHO MCITOJIb30BAHUE
BHJICOMATEPHAJIOB).

JlabopamopHvie onvimul:

[IpoBeneHne Ka4YeCTBEHHBIX peaKIuid

Ha MOHBI (MarHUs, KaJIbIUs, aJTFOMUHHUS,

IInaHupoBaTh U OCYILECTBIIATH

Ha MPAKTUKE XUMUUYECKUE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOCHUS,
JienaTh BBIBOJBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA IIPU IPOBEACHUU
71a00paTOPHBIX OMBITOB M PAKTUYECKUX
paboT.

CnenoBatb npaBusiaM 0€30MacHON
paboThl B 1abopaTtopuu

MIPU UCTIOJIB30BAaHUU XUMUUECKOM
MOCYJIbI 1 000PY1I0BaHUS.
[Tpou3BOIUTH BHIUKCIICHUS

10 XUMHYECKUM YPaBHEHHUSIM.
YuyacTBOBaTh B COBMECTHOM paboTe

B [Iape WIH rpymIe.

BricTpanBath pa3BEpHYTHIE MUCbMEHHbBIE
Y YCTHBIE OTBETHI C OMIOPOM

Ha nHpOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEpUAIIOB, TPAMOTHO
WCIIOJIb30BaTh N3YUYCHHBIN MOHSITUWHBIN
amnmnapar Kypca XUMUU




nuHKa, xxenesa (1) uxenesa (1), meau
(IT), onucanue NpuU3HAKOB KX
MPOTEKAHUS.

HccnenoBanne aMmpoTepHBIX CBONCTB
TUJIPOKCHUAA ATTFOMUHUS U TUIPOKCUAA
IIMHKA.

IIpaxmuueckue pabomuwi:

Ne 6. JKécTkoCTh BOJIBI U METOIBI €€
YCTpaHEHMUS.

Ne 7. Peuienue skcriepruMeHTaIbHbIX
3a7a4 no TeMe «BaxuHelie MeTasisl U
WX COCIUHECHUS.

Buviuucnenusa:

[0 YPAaBHEHUSIM XUMHUUYECKUX PEaKIUM,
€CJIM OJINH U3 PEareHToB JaH B U30bITKE
WJIN COZIEPKUT MIPUMECH;

MacCOBOM J0JIM BbIX0OJa IPOIYKTa
peakiuu

Hroro o pazneny
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Pa3znen 4. XuMus 1 OKpy:Kaouas cpeaa

4.1

XUMUA "
OKpYXarolas cpeaa

3

BemecTBa u MaTepualibl B TOBCETHEBHOM
’KM3HM 4YenoBeka. be3onacHoe
HCII0JIb30BaHUE BEILIECTB U XUMHUYECKUX
peaknuii B ObITy. [lepBas momors mpu
XUMHUYECKHUX 0KOTaxX U OTPABIICHUSIX.
XUMHYECKOE 3arpsI3HECHUE OKPYKAIOIIEH
cpensl (TpeenbHas JOMyCTUMAast

XapakTepu3oBaTh pPOJIb XUMUU

B pa3IMYHBIX chepax AessTeIbHOCTH
JIFO/IeH, OCHOBHBIC BEIIIECTBA U
MaTepuabl, IPUMEHSIEMBbIC B KU3HU
COBPEMEHHOI'0 YeJI0BEKa.

OOBACHATH yCIIOBHS 0€30M1aCHOTO
WCIIOJIb30BAaHUS BEIIECTB M XUMHUYECKUX




KOHIIEHTpa1us BemecTB. Poib xumuu

B PELIEHUH SKOJOTUYECKUX MPOOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yuenne oOpa3iioB MmaTepuaioB
(CTEKJ10, CTUTABBI METAJIJIOB, TOJIMMEPHBIC
MaTepHaIbl)

peakuuii B ObITY.

AHanu3upoBaTh U KPUTUYECKU
OLICHUBATh MH(POPMALIMIO O BIUSIHUU
IPOMBIIIIEHHOCTH, CEJIbCKOT0 X0341CTBa,
TPAHCIIOPTA U JIp. HA COCTOSIHUE
OKpY>Karolle cpeabl.

YMeTb 0Ka3bIBaTh MEPBYIO TOMOIIb

IPU XUMHYECKHUX 0KOTax U OTPABIICHUSIX.
[TpuHMMaTh yyacTue B 00CYX ACHUU
npo0JIeM XUMUYECKON U IKOJIOTMYECKON
HAIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO IpobieMe U
npeiaraTb BO3MOKHBIE ITyTH €€
pelieHus

Hroro o pazneny: 3
PeszepBHOE Bpems 3
OBIIEE YNCJIO YACOB 68

I10 ITIPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara ungposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | 00pa3oBaTeJbHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poib XUMUU B KU3HU 1 02.09 bubmmoreka [IOK
genoBeka. Tena v BelecTsa ' https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 I1 1 07.09
OHSATHE O METOJaX MO3HAHHS B XUMHUH httos://m. edsoo.ru/ff0d227e
IIpakTnueckas padora Ne 1
3 «IIpaBwmia paboTHl B 1abOpaTOpUU U 1 09.09 bubnuorexa [JOK
puEMBI OOpaIIeHus C Ta00PaTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucteie BemecTBa U cMecH. CriocoObl bu6mmoreka [JOK
4 . 1 14.09
pa3aeiieHust cMecen https://m.edsoo.ru/ff0d26ca
IIpakTHyeckasi padora Ne 2
5 <<PI:13 :;Iel:me c:[elzzeﬁ (THa npumepe 1 16.09 bubmotera [JOK
: . bHUMEp ' https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1 21.09
TOMBLH MOIICRYIE! https://m.edsoo.ru/ff0d2a6¢
XUMUYECKHUE FJIEMEHTBI. 3HAKU bubmuoreka [JOK
7 1 23.09
(CMMBOJIBI) XUMUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 II 1 28.09
POCTRIC I CHOMTIRIE BettiecTRa https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK
9 A - 1 30.09
TOMHO-MOJIEKYJISIPHOE YUE€HHE https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
1 X .B 05.10
0 pmieckas gopuya. Banenrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX JJICMCHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [IOK
11 07.10
OTtHocuTenbHast MOJIEKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO 1210 bubmmoreka [IOK
DIIEMEHTA B COEJMHEHUHT ' https://m.edsoo.ru/ff0d350¢c
13 Konunuecto Bemnecta. MoJib. 14.10 bubmmoreka [IOK
Mounsipuas Macca ' https://m.edsoo.ru/ff0d5230
DOu3n4eCcKue U XUMUYECKHE SIBIICHUSI. bu6mmoreka [IOK
14 19.10
XHUMHUUECcKas peakus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycoBHs MPOTEKAHUS bubnnorexa [JOK
15 N 21.10
XUMHUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d3a16
3aKOH COXpAaHEHHUS MacChl BEUIECTB. bubnuorexa [JOK
16 26.10
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMUYECKHUX 09.11 bubmorexa HOK
. P ' https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMU4eCKux peakiui
18 (coenMHEHMS, PA3JIOKEHUS 11.11 bubmorexa HOK
8 > P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnukIioneauct. O6o01meHne u 16.11 bubmorexa HOK
i AHCT: Hf ' https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HaHUH
20 KonTpoabsnas pa6ora Nel o reme 1811 bubnuoreka [IOK
«BelecTBa 1 XUMHUECKUE PEAKIIUN» ' https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras 2311 bubnuorexa [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckre U XUMHUYECKHUE CBOIMCTBA

bu6mmoreka [IOK
22 25.11
KHCI0POAA (eAKIIHH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 006 okcumax
CriocoObI MmoJTydeHust KUCIOpOoIa B
23 71a00paToOpUH U MPOMBIIITIEHHOCTH 30.11 bubmorexa HOK
' ' https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peakuuu, MOHITHE O 02.12 bubnuorexa [JOK
TEPMOXMMHUYECKOM YPABHEHHH, IK30- U ' https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUAX
TormmuBo (HePTh, YroJIb U METaH).
25 3ar HSHGIEI/qul;OS yra CIOCOOBI iro 07.12 bubmorexa HOK
P Ayxa, ' https://m.edsoo.ru/ff0d4c4a
MpeI0TBpaIleHuUs
IIpakTHyeckasi padora Ne 3 o Teme
26 «[lonydyenue u cobupanue KuciIopoaa 09.12 bubmmorexa [TOK
i _ p poaa, ' https://m.edsoo.ru/ff0d4ae2
W3Y4EHHUE €ro CBOMCTB»
97 Boaopon — sneMeHT u mpoctoe 14.12 bubnuoreka [JOK
BelecTBo. Haxoxienue B mpupoje ' https://m.edsoo.ru/ff0d4dd0
08 du3nYecKre U XMMUYECKHE CBOMCTBA 16.12 bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1 21.12
OIPITHE O KHCTIOTAX 1 COJLIX https://m.edsoo.ru/ff0d50d2
Crnioco6blI osry4eHus BOI0po/ia B bubnuoreka [IOK
30 23.12
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuuyeckas padéora Ne 4 o Teme
b K
31 «[Tomy4eHnue u cobupanue BoI0poa, 28.12 nommorexa LIO

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



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

MonspHblii 006EM Ta30B. 3aKOH

bubmuoreka [JOK

32 11.01
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHYECTBA
33 BEII[ECTBA ra3a MO €ro M3BECTHOM 13.01 bubmorera [JOK
oMy ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MM 00BEMY
Brruucnenust 00€MOB ra3oB 1o
34 ABHEHMIO PEAKIIMY HA OCHOBE 3aKOHA 18.01 bubmorexa [JOK
vbas P . ' https://m.edsoo0.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B
35 du3nvecKkue U XUMHUYECKHUE CBOMCTRA 20.01 bubmmoreka [IOK
BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 06 25 01 bubnmuorexa [JOK
WHIMKATOpax ' https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HacbieHnnbie
37 Y HEHACHIIICHHBIC PacTBOPHI. MaccoBas 27.01 bubmorexa HOK
t P PP ' https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PacTBOPE
IIpakTHyeckasi padora Ne 5 o Teme
«IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
38 .. . . 01.02
onpeaesEHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY
39 KonrpoJabHnas padora Ne2 no teme 03.02 bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» ' https://m.edsoo.ru/ff0d6342
OKcuapl: coCTaB, KiaccudUKaIus, bubmuoreka [JOK
40 08.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyueHune u XUMUYECKHE CBOKCTBA
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX 10.02 bubmorexa HOK
’ P ' https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaH#us: cOCTaB, KIaccuuKaIus, 15.02 bubnmnoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnue u XMMHYECKHE CBOMCTBA 17.02 bubmuorexa [IOK
OCHOBaHUI ' https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarms, 92 02 bu6mmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XuMH4YECKHE CBOWCTBA 24.02 bubnuorexa [JOK
KUCIIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnocof(ibll)non )GHI/ISI XI/IMI/I‘{ZEKI/IG 29.02 bubmorera [JOK
. YHCHI, ' https://m.eds00.ru/00ad9474
CBOMCTBa
IIpakTHyeckas padora Ne 6. Perrenne
47 AKCIIEPUMEHTAIBHBIX 3a7a4 MO TEME 02.03 bubnmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
48 I'eneTnueckas cBsi3b MEXKy KJlacCaMu 07.03 bubnuorexa [JOK
HEOPraHUYECKUX COCAMHEHUM ' https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 0606 i 09.03
ODILCHHAC 1 CHCTEMATHSAIIA SHARMH https://m.edsoo.ru/00ad9cb2
KonTpoabHast padora Ne3 no teme
50 "OCHOBHBIE KJIACChl HEOPTraHUYECKUX 14.03 bubmorera [JOK
o ' https://m.edsoo.ru/00ad9ela
COEIMHEHUIT
[lepBbie MOMBITKU KIIACCHU(PUKAITUU
bubmuoreka [JOK
51 XUMUYECKUX 371eMeHTOB. [loHsITHE O 16.03
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bu6mmoreka [JOK
52 IIepuoanueckas cucteMa XUMUYECKUX 21.03
https://m.edsoo.ru/00ada52c
anemenToB [l. 1. MenneneeBa
53 Ilepuropl, TpymIIBL, TOATPYIIIBI 23.03 Bubmmorexa LIOK

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

bubmuoreka [JOK

o4 04.04
saep. M30Tonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
N bubnuorexa [JOK
95 aTOMOB 3J1IeMeHTOB [lepuonnueckoii 06.04
https://m.edsoo.ru/00ada6hbc
cucremsl JI. 1. MenneneeBa
XapakTeprucTUKa XUMUIECKOTO
56 3JIEMEHTA IO €T0 MOJIOKEHUIO B 1101 bubnnorexa [JOK
[Mepuoauueckoii cucreme J1. U. ' https://m.eds00.ru/00adag824
MenneneeBa
3navenwue [lepronuyeckoro 3akoHa st
57 pa3BuTHUA HayKu U npaktuku. 1. 1. 13.04 bubnnorexa [JOK
MenneneeB — y4E€HBIHN, NEIaror u ' https://m.edsoo0.ru/00ada96e
rpaXKJaHUH
DIIEKTPOOTPHUIIATETLHOCTH aTOMOB bubnuorexa [JOK
58 18.04
XUMHUYECKUX HIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [JOK
20.04
59 HomHas xummcckas coisb https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHast XumMuueckas 25 04 bubmuorexka [JOK
CBSI3b ' https://m.edsoo.ru/00adaab8
KoBanentnas HenosisipHasi XuMu4deckas bubnunoreka [JOK
61 27.04
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 02.05
CTeIIeHE OKHCICHHS https://m.edsoo.ru/00adae28
OKHCIUTEILHO-BOCCTAHOBUTEILHEIC bu6mmoreka [JOK
63 04.05
peaKimn https://m.eds00.ru/00adb076
bu6mmoreka [JOK
64 11.05
OKHCIHTEIH H BOCCTAHOBHTCH https://m.edsoo.ru/00adb076
65 KonTpoabHas paGora B paMKax 16.05 bubnuorexa [IOK
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NMPOMEKYTOYHOI aTTeCTAlUM 110 TEME
«Ctpoenne aroMa. XUMHUUYECKasl CBSI3bY

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

. bubnuorexa [JOK
18.
66 AHanmm3 KOHTPOJIBHOH paboThI 1 8.05 htts://m.edsoo.ru/00adb33c
. bubmmoreka [IOK
23.
67 O00011IeHNE U CUCTEMATH3aLUs 3HAHUI 1 3.05 htts://m.edsoo.ru/00adch?
9 bubnuorexa [JOK
1 25.05
68 O06o01IeHre U crcTeMaTH3aIUs 3HAHUHA httos://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 02.09 bubnnorexa [JOK
XUMHYECKHX dneMenToB 1. 1. ' https://m.edso0.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUH

2 CBOMCTB XUMUYECKHUX FJIEMEHTOB 1 07.09 bubmorera [JOK

. ' https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus n HomeHKIaTypa 1 09.09 bubnuorexa [JOK
HEOPraHMYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 14.09 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEHIETOK ' https://m.edsoo.ru/00adbac6
KonTpoabHnast padora Nel o Teme

5 «IToBTOpeHue U yriyOneHne 3HaHUI 1 1 16.09
OCHOBHBIX pa3/ieNioB Kypca 8 kimacca»

5 Knaccudukanus XuMuaeckux 1 91.09 bubnunoreka [JOK
peaKIuii Mo pa3IMYHbIM MPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMUUYECKOI

7 eakuuu. [IoHsATHE O TOMOT€HHBIX U 1 23.09 bubmotera [JOK
peaktun. ' https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEAKIIHIX
[ToHsITHE 0 XUMUYECKOM PAaBHOBECHUHU.

bu6mmoreka [JOK
8 @DakTOpBl, BIUAIOLUINE HA CKOPOCTh 1 28.09

XUMHUYECKOU PCaKIMU U MMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XHUMHUYCCKOT'O paBHOBECHUA

OKHCIIMTEILHO-BOCCTAHOBUTEILHEIC

bu6mmoreka [IOK

9 30.09
peakuuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTUIESCKON
10 I/Icfo na I/II/IpCI/IJIBHBIe U c1a0bIe 05.10 bubnmorexa LOK
o AT, ' https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
. bubnuorexa [JOK
11 51 07.10
OHHBIC YpABHCHHUA peaiiiiu https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHNI 12.10 bubnmorexa LOK
pvﬂ ' https://m.edsoo.ru/00add5d8
00 JIEKTPOTUTHIECKOH TUCCOIMAITIN
XUMHYECKHE CBOMCTBA COJIEH B CBETE Bu6 10K
nonmoTexa
7 14.10
13 MpeacTaBneHHii 00 . https://m.edsoo.ru/00add8b2
ANIEKTPOJIUTHYCCKOM TUCCOITHAITTT
. bu6mmoreka [JOK
19.10
14 Howstrie o ruzpomm3e coneit https://m.edsoo.ru/00add9d4
15 O06o001IeHNEe U CHCTEMAaTH3aIHS 2110 bubmuorexka [JOK
3HaAHUHU ' https://m.edsoo.ru/00addd12
11 0 No 1.
16 «Ppe?ll::;I:ee:Il::;lepI:MZE:aJ‘I‘;HHX 26.10 bubmorexa LOK
P ' https://m.edsoo.ru/00addbfa
3a1au»
KounrpoJsbHas padora Ne2 no teme
17 «DIIEKTPOSIUTHYECKAS TUCCOIINALINS 09.11 Bubmiorexa IIOK
P g HHATHA. ' https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIMu B pacTBOPAX)
OO1as XxapakTeprCTHUKA TaTOTeHOB.
18 XHUMHUYECKUE CBOMCTBA HA IIPUMEPE 11.11 bubmorexa HOK
' https://m.edsoo.ru/00addfe2
XJopa
19 XnopoBojopod. CoJisiHast KUCIIOTA, 16.11 bu6nmoreka [JOK
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XUMHUYECKHE CBOMCTBA, OJIy4YEHHUE,
MIPUMEHEHUE

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

IIpakTuyeckas padora Ne 2 o Teme

bu6mmoreka [IOK

20 «ITonyuyeHne COJSHOM KUCIOTHI, 18.11
e HH.. Hf[ HOW HEHOTH https://m.edsoo.ru/00ade348
H3y4yeHue e€ CBOMCTB»
Berarcnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIUN, €CIIN OJIUH U3 23.11 bubmorexa [JOK
p ’ ' https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
OO6mrast XxapakTEepPUCTHKA JIEMEHTOB bubnuorexa [JOK
22 25.11
VIA-rpynnst https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(PHUKAIIUN CEPBHI.
23 Haxoxnenue cepsl U €€ coeTMHEHUI 3011 bu6morexa [IOK
B IIpUpOJie. XMMUYECKHE CBOWCTBA ' https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo, cTpoeHue, pusndeckre bubnuorexa [JOK
24 . 02.12
Y XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (bM3UYECKre U XUMUUYECKHE CBOMCTBA 07.12 bubmotera [JOK
’ ' https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInH, JeKallre B
OCHOBE MPOMBIIIIEHHOTO criocoba
26 MOJyYEHUSI CEPHOM KUCIIOTBHI. 09.12 bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE ' https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
97 Brruncnenue maccoBoii J0IM BBEIXOJa 14.12 bu6mmoreka [JOK
IIPOYKTa peaKiuu ' https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTUKA YJIEMEHTOB 16.12 bubnuorexa [IOK



https://m.edsoo.ru/00ade104
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VA-rpynmsl. A30T, paclipocTpaHeHHe
B IpUpoe, GPU3NIecKue u
XMMUYECKHE CBOMCTBA

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

AmMHaK, ero pu3nIecKue u

29 XUMHUYCCKHE CBOKMCTBA, TIOJIYUCHHE U 21.12 bubmorexa HOK
> THOIYH ' https://m.edsoo.ru/00adf004
MIPUMCHCHHE
IMpakTnuyeckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmMuaKa, U3ydeHUe ero 23.12 bubmiorexa HOK
T > YA ' https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KuC0Ta, €€ GU3NIECKHe U 2812 bubnmuorexa [JOK
XHUMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aAMMOHMSI B KQUECTBE MHUHEPATBHBIX Eut 1IOK

HOJINOTEKA

32 0 i X 11.01
YODPEHHH. AHMUIHECCKOC . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIICH CpeIbl
COCIMHEHUSMH a30Ta
®docdop. Oxcua pochopa (V) u

33 Cpocgo pHa;I KHfﬂ(fTa (bq)I/II)r;I/I(qe)CKI/Ie u 13.01 bubmorexa LHOK

p N ' https://m.edsoo.ru/00adf68a
XHUMHYCCKHE CBOMCTRBA, IMOJTydCHUE
Hcnonws3oBanue docdaToB B

34 KaueCTBE MHUHEPAIbHBIX yI0OpPEHHIA. 18.01 bubmuoreka [JOK
3arpsi3HEeHUE IPUPOJTHOMN CPeIbl ' https://m.edsoo.ru/00adfc20
dhocharamu
Yriepon, pacnpocTpaHeHHe B

35 pu lg;e[ (I;)I/IBI/IlzleCKl;IC 1 XUMHUYECKHUE 20.01 brbmorexa IJOK

P P ’ ' https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusudeckue u 25 01 bubnmnoreka [JOK

XHMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOIeMsl,
CcBsi3aHHBIE ¢ OkcuaoM yriepona (1V)

. bubnuorexa [JOK

37 YronpHas KUCIIOTa B €€ COn 27.01 httos://m.edsoo.ru/00ae006¢
IIpakTnueckas padora Ne 4 o reme

38 "[lonydeHune yrieKucioro rasa. 01.02 bubnnorexa [JOK
KauectBennas peakiiust Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpraHUYeCKHUX BEIIECTBAX KaK O 03.02 bubmorexa [JOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yriiepoaa
. bubnmuorexa [JOK

40 Kpemuwnii u ero coenquneHus 08.02 httos://m.edso0.ru/00ae080a
IIpakTuyeckas padora Ne 5.

Pemenue sxcriepuMeHTANbHBIX 3a/1a4 bubnuorexa [JOK

41 . 10.02
1o teme «BakHeillre HeMeTaIbl 1 https://m.edsoo.ru/00ae0bf2
HUX COCTUHECHUS»

KonTpoabHnast padora Ne3 1o Teme
42 «Baxueime HeMeTauIbl U UX 15.02 bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCJTUHECHUS»
OO01as XxapakTepuCcTUKa XUMUYECKUX
3JIEMEHTOB — METaJJIOB.

43 Merammyeckas CBSI3b U 17.02 bubmuoreka [JOK
MeTaJUIMYeCKask KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckue CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAILJIOB.

44 DONEeKTPOXUMHUYECKUN psf 22.02 bubmmorexa [JOK

HaHpH)KCHI/Iﬁ METAJIJIOB

https://m.edsoo0.ru/00ael1156
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OOm1re cnocoObl MoTy4eHus
metaoB. CruiaBel. Beruucienus no

bu6mmoreka [IOK

4 5 24.02
> YPABRHCHIM XHMITCCIIX PEariviil, https://m.edsoo.ru/00ae1156
€CJIA OJIUH U3 PEareHTOB COACPKHUT
MIPUMECH
bubmmoreka [IOK
4 II 29.02
6 OHATHE O KOppOSHH METAILIOB https://m.edsoo.ru/00ae1278
bubmmoreka [IOK
47 02.03
[enotmbie MeTa b https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U 07.03 bubnuorexa [JOK
Kanus ' https://m.edsoo.ru/00ae14b2
[[lerouyHO3EMENBHBIE METAILITBI — bubnmuorexa [JOK
49 . . 09.03
KaJIbIIMA U MarHum https://m.edso0.ru/00ae15e8
. bu6mmoreka [JOK
14.03
S0 BaxtHeHIIHMe COC/MHEHMS KaTbILHs https://m.edsoo.ru/00ael15e8
51 O6o6nvleHI/Ie W CUCTeMaTU3alusI 16.03
3HaAHUH
52 JKEcTkocTh BOABI U CITOCOOBI €€ 91,03 bubmuorexka [JOK
yCTpaHEeHUs ' https://m.eds00.ru/00ae1886
IIpakTnyeckas padora Ne 6 o reme
53 "YKECTKOCTh BOJBI M METOIBI €€ 23.03 bubmorexa HOK
" A A ' https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubmuoreka [JOK
54 An i 04.04
FOMMHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHble cBOMCTBA OKCUIA U 06.04 bubnuoreka [IOK
TUIPOKCHUIA ' https://m.edsoo.ru/00aelc64
56 Kenezo 11.01 bubmorexa LHOK

https://m.edsoo.ru/00ael1d86
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Oxcupl, TUIPOKCHIBI U COJIH JKEJe3a

bubmuoreka [JOK

o7 13.04
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606HUIGHI/I€ Y CHCTeMAaTU3aIUs 18.04
3HaAHUHN
IIpakTnuyeckas padora Ne 7.
Pemrenne skcriepuMeHTaANbHBIX 33434 bubnnorexa [JOK
59 . 20.04
1o TeMe «BakHenine MeTamibl U uX https://m.edso0.ru/00ae3de8
COEJIMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIU, €CITH OJIUH U3
60 peareHToB JaH B U30BITKE WU 25 04 bubnnorexa [JOK
COIEPKUT IpUMecH. Beruncnenus ' https://m.edsoo.ru/00ae1750
MaccOBOM JIOJIM BBIXOJIA MPOIyKTa
peakuuu
O0600611eHre U cucTemMaTu3a
61 I_IUIHI/I U cUCTeMaTu3alus 27.04
3HaHUH
KonTpoabHasi paboTa B paMmkax
OMEKYTOYHOM aTTecTa
62 MPOMEKYT '-ltl i aTTecTalMU 110 02.05
Teme «BaxkHeile MeTamibl U UX
COEJIMHEHUS
BemecTBa u Mmarepuarsl B bubnunoreka [JOK
63 . 04.05
IIOBCEAHEBHOM )KU3HHU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 11.05 bubnunoreka [JOK
OKPYIKArOIIEN CpeIbl ' https://m.eds00.ru/00ae4270
Ponp xumuu B perieHnn bubnuoreka [IOK
65 16.05
9KOJIOTHYECKUX MpolIeM https://m.edso0.ru/00ae4270
0606
66 0OIIIEHNE U CUCTEMAaTH3aIIHs 18.05 bubmuoreka [JOK

3HAHUHI

https://m.edsoo.ru/00ae0d0a
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O0001IeHME U CUCTEMATU3ALMS

bubmuoreka [JOK
23.
67 3HAHUI ! 3.05 https://m.edsoo.ru/00adb33c
bubmmoreka [IOK
J4! 1 25.05
68 TOTH ToZa https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOANYECKOE

OBECIHHEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumusi: 8-if kinacc: 6a30Bbiid ypoBeHb: yueonuk ["adpuensn O.C., Octpoymon WU.T'.,
CnanxoBC.A. 8 5-¢ uznanue, nepepadorantoe [Ipukas N 287 AxkunonepHoe 00IIECTBO
"N3natensctBo "lIpocsemienne” AkunonepHoe obmectso "M3narenscTBo
"[Ipoceemenue"”

Xumusti: 9-if kmacc: 6a30Bbiid ypoBeHb: yueonuk ["adpuensa O.C., Octpoymos WN.I'., Cnagkos
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