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INOACHUTEJIBHASA 3AIINCKA

AjantupoBaHHash TporpamMma MO XHMHH Ha YPOBHE OCHOBHOTO OOIIETo
o0pa30BaHUs COCTaBJICHa Ha OCHOBE TMOJIOKEHMM M TpeOOBaHUN K pe3ysbTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHON MPOTPAaMMBI  OCHOBHOTO  OOIIETO
oOpa3oBaHu, MPEJCTABICHHBIX B denepanbHOM roCcyJ1apCTBEHHOM
o0pa3oBaTeNbHOM CTaHAApTe cpeaHero ooumiero oopazopanus, DOII, a Takxe Ha
OocHOBe (henepasibHON paboyeld MPOrpaMMmbl BOCIIUTAHUSA U C YYETOM KOHIICTIIIUH
npenojiaBaHusi yueOHOro npeamera « XuMus» B 00pa30BaTeNbHBIX OpPTaHU3AIUAX
Poccuiickon ®@enepanumu.

[Iporpamma 1mo Xumuu Oa€T TPEACTABICHHE O LENAX, OOIIeH CTpaTreruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CPEICTBAMHU Yy4eOHOTO
npeaMeTa, YCTaHABIIMBAET 00s13aTEeIbHOE pPEAMETHOE CoJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE IO
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OMNPEETSCT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU co/iepKaHus, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS XHUMHUU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuMXCs, OMNpPEAESseT BO3MOXHOCTH TIpeAMeTa IS
peanu3aiuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTesIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3yUYeHUSs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4e0HOTO co/IepKaHUsl.

N3ydyenune xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXHOCTEW IS CaMOpPa3BUTUA |
dbopMHpoOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (OPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Jarommxcsi, HAaBBIKOB HMX CaMOCTOSITEJIbHOW  y4uyeOHOW  JIesITEeIhHOCTH,
OKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEICKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yYaIOIMnXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOM BKJIAJl B KOJIOTUUECKOE
oOpa3oBaHue 00yJarONIUXCsl.

CrpykTypa coaepKaHus MpOorpaMMbl MO XMMUU C(POpMUpOBaHA HAa OCHOBE
CUCTEMHOT0 mojaxoaa Kk e€ m3ydeHuro. CopeprkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMHYECKOU
peaknuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHU30BaHbI 1O MPUHIIUAITY



NOCJIEZI0BATEIBHOIO Pa3BUTHUSl 3HAHUN HAa OCHOBE TEOPETHUUECKHUX IPEJCTaBICHUN
pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS] KAaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /l. 1I. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XUMHUU;

— Y4YEHHSI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— TPEACTaBIECHUN 00 JIEKTPOJIUTUYECKON JUCCOLMAIMM BEIECTB B
pacTBopax.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE OSMIIUPHYECKU
MOJIyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT OJTHOTO
YPOBHSL K JPYromy, BBIIOJHAA (QYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOIYYECHHUS
M3y4aeMbIX BEIIECTB.

[Ipy M3yyeHMu XMMUU Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHMs BaXKHOE
3HaYeHHUE NMPUOOPENU TAKUE LU, KaK:

— ¢opMUpOBaHHE WHTEIICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbHOMY NPHUHATHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIeHHUE
oOyyarommxcss K CaMOCTOSITENIbHON MO3HABATEIbHON AESTENbHOCTH, HAyYHBIM
MeToJaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecriedyeHue yCa0BUM, CITIOCOOCTBYIONTUX MPHOOPETEHUIO 00yJarOITUMHUCS
OIbITa Pa3HOOOpPa3HON MAEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBHIX KOMITIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHE JIJIS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— ((opmupoBanne oOmed (YHKIMOHATBHON W €CTECTBEHHO-HAyYHOU
I'PaMOTHOCTH, B TOM 4YHCJIE€ YMEHUW OOBSICHITH U OICHUBATh SIBICHUS
OKpY’)KaOIIIero MHUpa, WCIOJB3ys 3HAHWS U OIBIT, MOJyYCHHBIC MPH H3yYCHUH
XUMHH, TPUMEHATh UX MPU pEHIeHHH NpoOJieM B TOBCEIHEBHOM >XU3HU U
TPYZIOBOU IEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW i1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIecO00pa3HOro TOBEACHHUA B OBITY M TPYAOBOM JEATENBHOCTH B LENAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEU IPUPOLHON CPEBIL;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOEHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HpOQMiIsl U HANpPaBIECHHOCTH JAJbHENUIIETO
oOy4eHus.



CopepskaHue MporpamMMbl HampaBlIEHO HA OCBOEHUE Yy4yaluUMHUCA 0a30BbIX
3HaHWUM, (HOpMHUpPOBaHUE 0A30BBIX KOMIIETEHTHOCTEH u Y Y], 94TO COOTBETCTBYET
tpeboBanusM OI'OC Kk 0CBOCHHIO 00YJAIOIIMMHUCS YU€OHOTO MPEeIMETa XUMUSL.

B mporpamMMmy BKIIOYEHBI BCE TEMbI, NPEAYCMOTPEHHbIE MPUMEPHOU
nporpamMmoit yueoHoro kypca. Paboyast mporpamma cOOTBETCTBYET aBTOPCKOH, B 8
KJIacCe 2 4 pe3epBa UCIIOJIb30BaHbl HA W3ydeHue | pasnena , 1 yac Ha uzyuyenue 3
paznena, B 9 kjacce lu pe3epBa HMCHOJIB30BAaH HAa HW3YYEHUE OPraHHMYECKUX
BewecTB. i1 OLIEHKM AOCTHKEHUN IUIAHHPYEMBIX PE3YJbTAaTOB HMCIOJIB3YIOTCS
(GbopMBI TEKYIIETO KOHTPOJIS: - IPOBEPOUHbIE pa0OThI, CAMOCTOSTENbHbBIE pa0OTHI, -
KOHTPOJIbHBIE PabOThI, - MPAaKTHYECKUE PabOThI, SKCIEPUMEHTAIbHBIC 33JauH, -
TECThI, COAEPKALIUE 3aKPBIThIE U OTKPBITHIE 33JIaHUS - 3a4E€ThI, 3AIIUTA IPOEKTOB

dopMa NpoOMEKYTOUHOM aTTecTallK B 9 Kilacce — KOHTpoJIbHas padoTa.

Ocob0enHocTH aganTanuu pado4yeid NPOorpaMmMsbl 1O MpeAMeTy « XHUMUD).

OOyuenue npeaMery «XUMHs» JeTel ¢ 3aIepKKON MCUXUYECKOTO Pa3BUTUS
BEJICTCSI HA OCHOBE TEX K€ aBTOPCKUX M MPUMEPHBIX IporpaMm U Tex ke Y MK,
yT0 M B 00meoOpa3oBaTeNbHbIX KjaccaXx. B CBA3M ¢ TPyAHOCTSMH,
BO3HHUKaromMMU y aere ¢ 3[IP npu u3zydeHun Xxumuu, B pabouyro Mmporpammy
JIOJDKHBI OBITh BHECEHBI M3MEHEHMs. Tak, B MporpaMMe JOHKHO OBITh BBIJCICHO
JIOTIOTHUTEIHFHOE BpeMs JUIsl U3y4eHUs HanboJiee BaKHBIX BOIIPOCOB, TTOBTOPEHUS
MPOUJIEHHOTO MaTepuaia, OTpabOTKH HABBIKOB HAIMUCAHUS XUMHUYECKUX (POPMYIT U
ypaBHEHUH 3a CYET TOro, 4YTO Hauboiee TPyAHbIE TEMbl JalOTCI B
O3HAKOMUTEIBLHOM MOPSIJIKE, & HEKOTOPBIE JTA0OPATOPHBIE OMBITHI U MPAKTUYECKUE
paboThI BBIMOJHSAIOTCS BUPTYaJIbHO WM 3aMEHsIOTCA Ha aemoHcTpanuio [[OP.
JlonoIHUTENBHOE BpEMSl, HAIPUMEDP, OTBOAUTCSA HA U3ydeHUEe TeMbl « CoeTMHEHUS
XUMHUYECKUX DJIEMEHTOB», TaK KAK OHA MTOATOTABIMBAET MEPEXO K MOCIEAYIOLIEN
BakHOU Teme «PactBopenue. PactBopbl. CBOMCTBA pacTBOPOB 3IEKTPOIUTOBY.

Ocoboe BHMUMaHWE MpPU ITOM oOOpamaercs Ha OTpabOTKy HOMEHKIATYpPhI
OKCHJOB, KHCJIOT, COJIEH, HA COCTABJIEHNE XUMUYECKUX YPABHEHUH 10 CBOMCTBAM
YKa3aHHBIX XWMHYECKHUX HEOPraHWYECKUX COEAMHEHUW, Ha yCTaHOBJICHUE
T€HEeTUYECKOM CBSI3M MEXAY OCHOBHBIMHU KJIACCAMH HEOPraHMYECKUX BEIECTB.
[Ipu coctaBieHun pabodeil mporpaMmbl MO XUMHUU Il oOydeHus nereit ¢ 3I1P
HEOOXOJMMO OPHEHTHUPOBATHCS Ha ICHXOJIOTO-TIEIarorHueckue OCOOEHHOCTH
oOydaeMbplx © u30eraTb TMeperpy3ku pabouux MporpamMM  H3JIHUIITHUM
TEOPETUYECKUM MaTepUajoM, B MIEPBYIO OUYepelb, MAaTEpUaIOM, HEe 00A3aTEIbHBIM
JUTst u3ydenus. B pabouyro mporpaMmy MOXHO HE BKJIIOUATh HE 00s13aTeNbHbIE 1JIs
W3YUYEHHS] BOIPOCHI, MOCKOJBKY OHHU SIBJISIOTCS YPE3BBIYANHO TPYAHBIMU IS
MOHUMAaHUS 3TOM KaTErOpuel y4alluxcs U HE BIMSIOT Ha YCBOCHHE Kypca XUMUHU.
B 03HaKOMHUTENBHOM MOPSAKE MOYKHO PaccMaTpUBaTh TEMbI, KOTOPbIE CTAHYT
00s3aTEIbHBIMU TOJIBKO B CTAPUIMX KJIaccax. DTO TeMbl « TUIbI KPUCTAIIIMYECKUX
peueTok», « AMPOTEpHOCTh OKCUAA U THAPOKCUIA aTIOMUHUSY, «[ UIPOKCUIBI U



comu xkeneza (II u I)», «Monspubiii o0beM ra3oB», «IloHATHE O CKOpPOCTH
xumudeckux peakuuil. Katanuzatope», «CepHUCTast U CEpOBOIOPOIHAS KUCIOTHI
U X colim». BricBOOOMBIIIEE BpEMST MOKHO MCIIOIB30BATh JIJIsl CHCTEMAaTU3alluu U
000011IeHUsT WK TIPU U3YyUYEHUHU TOCIEAYIOMMX 00Jee 3HAUUMbIX U CIOXKHBIX TEM.
VYueOHbIlt MaTepraa He0OX0AUMO OTOUpATh TAKUM 00pa3oM, YTOOBI MOKHO OBLIO
OOBSICHUTh HA COBPEMEHHOM M JIOCTYITHOM JIJISl YUAIIUXCSI YPOBHE TEOPETUUECKHE
NOJIOXKEHUS, M3y4yaeMble  CBOMCTBA  BEIIECTB, XUMHUYECKHE  IPOLECCHI,
MPOTEKAIOLIUE B OKPYKAIOLEM MUPE.

Bbonbiioe 3HaueHue JUisl MOJHOLICHHOTO YCBOEHHUSI y4eOHOTO MaTepHalia Mo
XUMHUH TPUOOPETAIOT MEXKIPEAMETHBIE CBSI3M C TaKMUMU JIUCUUILIMHAMH, Kak
npupoAoBeaeHue, reorpadus, pusuka, ononorus. Ilo3Bossis paccmaTpuBaTh OJUH
U TOT K€ YUYEOHBId Marepuas C pa3HbIX TOYEK 3PEHHs, MEXIPEIMETHBIE CBS3U
CHOCOOCTBYIOT €ro JYy4YIIEMY OCMBICICHHIO, 0o0Jjiee MPOYHOMY 3aKpEIJICHUIO
IOJIYYCHHBIX 3HAaHUM W MPAKTUYECKUX YMeHMM. JlId opraHusanuy mnpouecca
oOyueHus KeJlaTelbHO MPUMEHATh pa3IudHble (OPMbl YUEOHBIX 3aHITHNA: Oecepl,
WHTETPUPOBAHHBIE YPOKH, MPAKTUKYMBbI, SKCKYpPCUH, TPYIIIOBYIO padOTy, 1EIOBbIE
urpel. B kauecTBe NpeANnoOYTUTENbHBIX (OPM KOHTpOJIS 3HAHUM, YMEHUUA U
HAaBBIKOB MCIOJIb30BaTh KOHTPOJIbHBIE PAOOThI, TECThl, XUMHUYECKUE TUKTAHTHI,
camocToATeNbHbIe padoThl. Baxkno mpu pabdore ¢ aerbmu ¢ 3IIP Bkiodars B
COJIep>)KaHUE MPOrpamMMbl  BONPOCHI  3/10POBbECOEpPEXKEHUS, Marepuana 1o
npoUIIaKTUKE YNOTpEeOJeHUsI TICUXOAKTUBHBIX BELIECTB, MPOMNAaraHjae 3J0pOBOT0O
o0Opasza >KM3HHU.

[Tpu mnnaHupoBaHMM Y4EOHOTO TMpolecca KeJNaTeabHO MPEeTyCMOTPETh
UCITOJIb30BaHUE:!

* HETPaJAMLMOHHBIX METOAOB U (opM 00yuyeHus (METOJOB: HAarJIsAIHBIX
(wmroctpanusi, eMoHcTpauus, B ToM uncie [{OP), npakTuueckux, MOTHBALMH
uHTepeca (Urpbl, JUCKYCCHH ), MOTHUBAIIMU JI0JITAa U OTBETCTBEHHOCTHU (yOexaeHHe
B 3HAUMMOCTH YY€HHUS, OOLIpeHne); (opM 00yUeHHsI: HHIUBUYaTbHBIX, TAPHBIX,
IPYIIOBBIX (CO CMEHHBIM COCTABOM YYEHUKOB);

* DJJIEMEHTOB COBPEMEHHBIX 00pa30BATENbHBIX TEXHOJOTUH, TAaKUX Kak
MH(OPMAIMOHHO-KOMMYHHUKAI[MOHHbBIE, Pa3BUTHS KPUTUYECKOTO MBIIIUICHHUS;

* COBPEMEHHBIX TEXHMYECKHX CpeACTB OOydYeHHs: TMEePCOHAIBHOTO
KOMITBIOTEPA, MHTEPAKTUBHOM JOCKU. [IpH mpoBeaeHNN YPOKOB pEKOMEHYETCH:

* OoJibllIE BpPEMEHHM OTBOJUTH BOMNPOCAM MCIOJIb30BAHUS XUMHUYECKUX
BEILIECTB B OBITY 0€30MacHOT0 00paIlleHUs] C HUMU;

* BKJIIOYATh MaKCHMMAaJbHO BO3MOYKHOE KOJIMYECTBO JEMOHCTpPALUM, TaK KaK
UMEHHO  JEMOHCTPALIMOHHBIA  HKCIEPUMEHT  CHOCOOCTBYET  Pa3BUTHIO
MIO3HABATEJILHOT'O MHTEPECA Y IETEH C 3a1€PKKOM ICUXUYECKOTO pa3BUTHS;

* MpU IUIAHUPOBAHMM TMPAKTHUECKUX paboT U 1abOpaTOpHBIX OMBITOB
UCKJIIOYaTh T€ U3 HUX, KOTOPbIE TPEOYIOT MCIOJIb30BAaHUSI KOHILIEHTPUPOBAHHBIX
KHCTIOT, Iejo4ell, Gpopmanpaeruaa, CoupTa, BBUAY UX BBHICOKOW TOKCHUYHOCTU H



OMMACHOCTH JJIA 310pOBbsi. B CBsI3M ¢ OCOOEHHOCTSIMU MOBEACHUS U JIESITEIIbHOCTU
yaamuxcss ¢ 3[IP (pacTopMOXeHHOCTh, HEOPTraHM30BAHHOCTH) HEOOXOIUM
CTPOXAUIIHMI KOHTPOJIbh 3a COOJIIOJICHHEM TPABWJI TEXHUKH O€30MaCHOCTH TIPH
MPOBEICHUH JTAOOPATOPHBIX U MPAKTUYECKUX PaldoT.



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B KU3HU YENIOBEKAa. XUMHUSI B CUCTEME HayK.
Tena u BemiectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. YHCTBIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BajneHTHOCTP aTOMOB XHMHYECKHUX SJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BewmecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHAss Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHNUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMoCBsI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUUECKash peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BELIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, paBuiIaMu paboThl B JJaOOpaTOpuu u
npuémMamMu oOpaleHus: ¢ 1abopaToOpHBIM 00OPYIOBAHUEM, U3YUYCHHUE U OIHMCAHHE
(¢u3MUecCKuX CBOMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHHE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JbJla, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJBI) U XMUMHYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOM) sSIBIIEHU, HAO0/IeHNE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3noKeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMoielcTBHE Kene3a ¢ pactBopoM cosd meau (11),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, UCTHWUIAIMSA, XpoMaTorpadus, MPOBEACHIUE OYNUCTKUA MOBAPEHHOM
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl, CO3/JIaHHE MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:xkueiiye npeacTaBUTe M HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoaa B mpupoje, (U3HUECKUEe U XUMHYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJly4YeHUs] KUCJIOpoJa B J1abopaTOpuM H  MpOoMbIIUIeHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TernoBoit 3h(dEKT XUMHUUYECKOW pPeakluu, TePMOXUMHUYECKHUE YpaBHEHMUS,
9K30- M DHAOTEPMUYECKUE peakiuu. TOomIMBO: yroiab W MeETaH. 3arpsi3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOWMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIECHHBIE PAcTBOPbI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 107151 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKWCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B MpuUpOJie U B KU3HU desioBeka. KpyroBopot Bojabl B PUPO/IE.
3arpsi3HeHHe NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanus
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJOTHbIE, aM(OTEpHBIE) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: MIENOYM W HEPACTBOPUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHuil. PU3MYECKHE UM XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [losryyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. HomeHnkiarypa coiieil. @U3NYECKHe U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue coieil.

['eHeTnyeckas CBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COSTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COJepKaHUs KUCIOpoAa B BO3yXe, MOJTyUYEHHE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
MpeKpailleHus TopeHus (Mokapa), O3HAKOMJICHHME C oOpa3laMu OKCHIOB U
OMMCaHWE WX CBOMCTB, IMOJy4Y€HHE, COOMpaHHe, pAClO3HABAaHHUE W HW3YUYCHHE
CBOMCTB Bogoponaa (ropeHme), B3amMmozcicTBue Bomopoaa ¢ okcugom meau (I1)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOpPAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pPa3IMYHONM PaCTBOPUMOCTBHIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHE BOJABI C METAJIJIAMU
(HaTpyeM ©  KaibllMeM) (BO3MOXHO HCIOJb30BAaHUE BHUJIEOMATEPUAIIOB),
WCCJICIOBAaHNE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIJIACCOB,
HaOJI0ICHUEe U3MEHEHHUs OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IEIOYEH,
HM3yueHue B3auMojeucTBus okcuaa meau (ll) ¢ pacTBopoM cepHOl KHUCIOTHI,
KUCJIOT C MeETajulaMHu, peaklHuil HeUTpalihu3aluM, MOIYyYEHHE HEePACTBOPHUMBIX



OCHOBAHUM, BBITECHEHHWE OJHOTO METa/lJla JAPYTMM W3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaXHeWlne KiacChl HEOPTraHUYEeCKHX
COCIUHCHUI.

IMepuoauueckuii 3axkoH u Ilepumognueckasi cucreMa XUMHYECKHX
yieMeHToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE M MIECJTOYHO3EMEIbHBIE METaJJIbI,
rajJioreHbl, MHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yloT aM(pOTEPHBIC OKCHJIBI
Y TUJIPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX dJIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JUIMHHONEPUOAHAs  (POPMBI
[Tepuoanueckout cucrembl xumuueckux aneMeHToB [. . MenneneeBa. [lepuobl
u rpymnbl. PU3NYECKUN CMBICT TOPSAIKOBOTO HOMEpPAa, HOMEpPOB NEpHUOaa M
IPYMNIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saaep. M3otomnsl. Dnexktponsl. CtpoeHne
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUUYECKHUX  DJIIEMEHTOB
[Tepuomnueckont cucremnl JI. M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paadyca aTOMOB XHMHYECKUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leproanueckoro 3akona u [leppoandeckoil CuCTEMbI XUMHYECKHUX
DJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — y4€HbIA U
rpaXkaHuH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHass W HEMOJISIpHAs))  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuclieHUs.  OKHCIHUTENBHO--BOCCTAHOBUTEIBHBIC  PEAKIIUH.
[Iporiecchl OKUCIICHUST U BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuil IKCnepumenm:

M3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLIUN
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3€H MPU M3YYEHUM XMMHUU B 8 Kjacce
OCYIIECTBIISIETCS 4Yepe3 MHCIOJIb30BaHUE KakK OOIIHUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJIETBHBIX PEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO61mue ecTecTBEeHHO--HAyUHbIC MMOHATHS: HAyYHBIN (hakT, ruroresa, Teopusl,
3aKOH, aHalu3, CHHTE3, KiIaccupuKaius, TIepPUOJIUIHOCTb, HaOJIOJACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.



@dusnka: Marepus, aToM, DJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIU],
M30TOIIbI, PaAUOAKTUBHOCTD, MOJIEKYJIA, DJIEKTPUYECKUM 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3MUecKre BEIHMYUHBI, €AMHHUIIBI
U3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3BE€3/1b!1, CoNHIIE.

buomnorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpATbl, TOPHBIE TMOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeuiecTBo M XUMHYECKasi peaKIus

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMUYECKUX DJJIEMEHTOB IEPBbIX TPEX TMEPUOAOB, Kalldsd, KaJbLHMs M HX
COCIMHEHUN B COOTBETCTBUHM C IIOJOKEHUEM DJJeMEHTOB B Ilepuonnueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BellecTBa: BHUJBI XUMHYECKOW CBS3U. THIIBI KPUCTAIUITMYECKUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaccaM HEOPraHWYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanusa XuMUYecKuX peakuuid Mo pa3anvyHbIM MIPU3HAKaM (110 YUCITy
¥ COCTaBy YYacCTBYIOLIMX B pEAKIMHM BEHIECTB, MO TEIUIOBOMY 3(deKkrty, 1o
U3MEHEHHUIO CTETEeHEN OKHUCIEHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUYECKHUE PEAKIMH, TEPMOXUMHUECKHE
YpaBHEHMUS.

[ToHsiTHe O CKOPOCTH XUMHUYecKOM peakuuu. lloHsTHEe 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusxX. [IoHATHE O TOMOT€HHBIX M I'e€TepOreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE O XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIIME HAa CKOPOCTh XHWMHYECKOW pPEaKUWW U IOJIOKEHUE XHUMHYECKOTO

paBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBiieHue  ypaBHEHUU

OKHUCJIUTEIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAaKUUM C  KCHOJB30BAHHEM  METOJIA
AJIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOIUALMU. DNEKTPOJIUTHI U HETIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C PA3JIMYHBIMU BUAAMU
xuMudeckon cBsi3u. CteneHp aucconuanuy. CHIIbHBIC U C1a0bIe JIEKTPOJIHUTHI.

Peakuuu nonHOro oOMeHa. Y CloBuUsl MPOTEKaHUsI PEAKIM HOHHOTO 0OMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAaHMM W COJIeM B CBET€ TMPEJCTABICHUN 00 DJIEKTPOJUTHYECKOM
nuccormannu. KauectseHHble peakunu Ha HOHBL. [[oHSATHE O rMapOIN3E CONeH.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakIuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE DIIEKTPOIMPOBOJHOCTH
pacTBOpPOB BEWIECTB, IMpoOLEcCa AWCCOLMAIMU KHUCIOT, IIEJIOYEN U  COJen
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIMX — NPU3HAKA  NPOTEKaHHWs  peakuuid HOHHOIO  oOMeHa
(oOpa3zoBanue ocajika, BbIJIEJICHUE Ta3a, oOOpa3oBaHUE BObI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMu pa3yIOKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pPEAaKUUMWd HA HOHBI, pELICHHE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 MX COeAMHEHUS

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA Ha MOpUMEpe  XJiopa
(B3auMoOJIEHiCTBUE C MeETalJlaMH, HEMeTaJlaMH, IejiouaMu). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIlHMe XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

Oo6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PpU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOia
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTPOEHUE, (PU3NYECKHE U
XUMHUYECKHE CcBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
Cepnass kucioTa, (Qu3anueckue U XUMHUYECKHE CBOMCTBa (oOmume Kak
OpeICTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peakluH,
JeKalue B OCHOBE IMPOMBIIUIEHHOTO CHOCc00a TMOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLUs Ha
cynbdar-uoH. Haxoxnaenue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpeabl COECIWHEHHUSIMH Cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBPAIICHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, pacOpOCTPAHEHHE B IPUPOJE,
busnyeckue U xuMuueckue cBoiictsa. KpyroBopor asora B npupojie. AMMHAK, €To0
buznyecKkue U XMMHYECKHE CBOMCTBA, NOMyyeHue U npuMenenue. Coiau aMMOHUS,
uX (pU3NYeCKue U XUMUYECKUE CBOICTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHCIIOTa, €€ MoJyuyeHue, PU3MUeCKHe U XUMHUYECKHE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENs Kiacca KHUCIOT W crhenuduueckue).
Hcnonp30BaHne HUTPATOB M COJIEM AMMOHMS B KayeCTBE MMHEPAIBHBIX



ynoopeHuil. XuMu4ecKoe 3arpsi3HeHUe OKPYKaIollel cpe/ibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3ayXa, MOYBHI W BoAoéMoB). docdop,
annotpornneie Monupukammu docdopa, GuzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcun docdopa (V) u dbochopnas kucnora, GUundeckue 1 XUMUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocdaroB B KauecTBE MUHEPAIbHBIX YI00OpEHUH.

OoOmas xapakrepuctuka 31eMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIEHH  OKHUCJIEHUS.  YIJIEepoA,  aIOTPOITHbIE
Monu(puUKaMKU, PpacrIpoCcTpaHeHWe B TMpUPOAE, (U3MUEeCKHe U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoae. OKcuabl yriaepoja, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTHYeCKHe MpoOJeMbl, CBSI3aHHBIE C OKCHAOM
yriaepoaa (IV), rumore3za rino0anbHOrO NOTEIJICHUS KIUMaTa, MapHUKOBBIN
b dexT. YronbpHas KucioTa U €€ Coiu, ux (U3NIECKUe U XMMHUYECKUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHayanbHBIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHHSIX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTHIJICH, STAHOJI, TJIULEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
NPOAYKThl UX MepepaloTku (OEH3MH), UX POJb B OBITY W HPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAXKHBIX BELIECTBAX: KUpax, OeNKax, yriaeBojax — U ux
poJiMi B KM3HM YeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUuX U
HEOPTraHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IMOIy4YEHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupojge. OOuue mpeacTtaBiieHus o0
okcunie kpemaust (IV) u kpemaueBo kuciore. CHUIMKAThI, UX UCIOJb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelilne CcTpouTeNbHbIE MaTepHallbl: KepaMUKa,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobiieMpl 6€301acHOIO MCIOIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHE 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KHUCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-UOHBI U HAOIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTPAKAOIIME (PU3NUYECKHE M XUMHUYECKHE CBOMCTBA
raJIOTEHOB M MX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB),
O3HaKOMJIECHHE ¢ oOpa3laMyd XJOpUAOB (TAJOTEHUIOB), O3HAKOMJIEHHE C
oOpasuamu ceppl U €€  COEAUHEHUSIMU  (BO3MOXHO  MCIOJb30BAHHE
BUJICOMATEPHAIIOB), HaOIIOICHNE Tpoliecca OOYTIMBaHUS caxapa Mo JEeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, W3y4YEHHE XUMHUYECKUX CBOWCTB
pa30aBlIeHHOM CEPHON KUCIOTHI, MPOBEEHNE KaueCTBEHHOW peakIiuu Ha cylbdar-
WOH M HaOJIOJeHHWEe TNpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHWE C (DU3NYECKUMU
cBoiicTBamMu a3ora, ¢ochopa W HUX COCIUHEHHUU (BO3MOXKHO WCIIOJIB30BAHHE



BHJIEOMATEepUAIIOB), oOpa3iaMu a30THBIX U (POCHOPHBIX YI0OpEHUH, MOJydYeHUE,
coOMpaHue, pacrno3HaBaHUE U H3YYCHUE CBOWCTB aMMHAKa, MPOBEJICHUE
KaueCTBCHHBIX PEAKIIMii Ha MOH aMMOHHS U (ochaT-uoH U U3ydeHUEe MPU3HAKOB
UX IPOTEKAHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbEO
(BO3MOKHO UCITOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4YEHUE Mozenen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yimepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLUKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHue, paclo3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKHCJIOTO ra3a, MpOBEJIEHUE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE MNPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKINEN CHIIMKATHOM MPOMBINUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbI U UX COSTUHEHUS.

MeTajuibl 4 MX COCAMHEHUS

OO01mast xapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHUHU
ux nosiokeHuss B llepuommueckor cucreme xumuyeckux diaemeHtoB . U.
MenaeneeBa u ctpoeHusi arToMoB. CTpoeHue MeTauioB. MeTauimdeckass CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEMIETKA.  JJNEKTPOXUMUYECKUH  pAX
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocOOBI TIONy4eHUs MeTauioB. [loHATHE O KOPpPO3WU METAIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTalb, YYTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamnpl: nonoxeHue B llepuognueckoil cuctemMe XMMHYECKUX
anemeHToB Jl. . MenaeneeBa, CcTpoeHHE MX aTOMOB, HAXOXICHUE B MPUPOJE.
duznyueckre ¥ XMMUYECKUE CBOMCTBA (HA mpuMepe HaTpus U kanus). OKCUasl u
TUAPOKCUABI HATpusd W Kanus. [IpuMeHeHue IIeNOYHBIX METAaUIOB U HX
COCIVHEHNH.

[Ilenoyno3eMenpHbIE METAUIBI MAarHMM W KaJIbLUWW: TOJIOKEHUE B
[Tepuoauueckout cucreMe xumuueckux 3nneMeHToB [[. . MenneneeBa, cTpoeHue
MX aTOMOB, Hax0XJAeHUE B rpupoae. Pru3ndecknue 1 XMMHYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS Kbl (OKCHI, THIPOKCHUI, COJIH).
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmoMuHUN: TIoJioxkeHue B [lepuoanueckoit cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE aToMma, HaxOXAeHHE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHAA U THIPOKCH]IA
AJTIOMUHUSL.

Keneszo: nonoxenue B llepuoandeckoi cucteMe XuMAYECKUX JIEMEHTOB [l
N. MenneneeBa, CTpOe€HHE aroMa, HaxoxaeHue B npupoae. Ddusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxeneza
(I, ux cocraB, CBOMCTBA U MOJyYEHHE.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMHU, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UH  METAIOB  (BO3MOKHO
WCIIOJB30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJlbIU U HaTpUs C BOJOM (BO3MOKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCa TOPEHHS JKejie3a B KHUCIOPOJE
(BO3BMOXKHO  HCHOJIb30BAHWE  BUJICOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMA HAa MOHBI: MarHus, KajblUs, alllOMUHUS, [IMHKA, JKelie3a
(I u xenesa (11), menu (11), HaOMONEHUE M ONKMCAHUE MPOIIECCOB OKPAITHBAHHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus W Kalblug (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHUIA ATTFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «BaxkHelme
METAJUJIBI U KX COCTUHCHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa u marepuanbl B IMOBCEAHEBHOW KU3HM ueloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKaroImeh cpeabl (MpeienbHas J0mycTUMast
KOHIIeHTparus BemecTs, aanee — [1JIK). Pons xuMuu B pereHnn 3KoJI0ruuecKux
po0Iem.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpaslloB MaTepualioB (CTEKJIO, CIUIABBI METAJJIOB, MOJUMEPHbBIC
MaTepHuabl).

Mesxcnpeomemmnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€d MPU U3YYEHUH XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHSTHUH, SBISIONIUXCS CUCTEMHBIMU JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCU(PUKALUs, TMEePUOJAUIHOCTh, HaOI0IEeHNE,
AKCTIIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, IMMAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

@dusuka: marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUYECKUM 3apsj]l, MPOBOJHHUKH,
MOJYNIPOBOJHUKH, JUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIeCTBa, ra3, paCTBOP, PACTBOPUMOCTh, KpUCTAILIINYECKas
pemeéTKa, CruiaBbl, (PU3MYECKHE BEJIUYUHBI, €IUHUIBI W3MEPEHMs, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dortocuntes, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yA00pEeHHs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIEC BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHUs JOCTHUTAIOTCS B XOJI¢ OOyYEeHHS XUMHUU B €IWHCTBE y4EeOHOU H
BOCHUTATEILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHIUCKUMHU
COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, IPUHATHIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU TMOBEJEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00yUYarOIIHUXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPAXAlOT  T[OTOBHOCTh  OOYYarOLIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAMU U
pacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(pOpManuen o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

MPEJCTABJICHUS O COLMAIBbHBIX HOPMaX M MPAaBWIAX MEKIMYHOCTHBIX
OTHONIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIBbHOCTH MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
U B3aUMOIIOMOINM B TIpOllecCe JTOW Y4eOHOW JesATeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHHE W IIOCTYIIKM CBOMX TOBApHUILEH C NO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH WU COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHUS CYIIIHOCTH HAYYHOW KapTHUHBI MHpA, MPEIACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[M03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA IMOJYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE IS OOBSICHEHUS HAOIIOJAaEMBIX IMPOIIECCOB W SBJICHHA,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN
JUTEPATYPOH, JIOCTYNMHBIMA TEXHUYECKHUMH CPEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTUH;



UHTEpeC K OOYyUYEHHMIO M TMO3HAHUIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOSKTHOW U  HCCIEAOBATEIBCKOM
NEeATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH W YPOBHS OOYYCHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHONIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KU3HW, OCO3HAHHWE TOCIEACTBUH M
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIsl, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COOJIOJEHUsT TpaBWiI OE30MaCHOCTH TMPU  OOpaIllEHUU C
XUMUYECKUMU BEILIECTBAMU B OBITY U pEaIbHOU KU3HH,

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOQEeCcCril U Tpy1a pa3IudHOTO poja,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUTyaJIbHOW TPAEKTOPUHU MPOAOHKEHHUSI 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHeuHon npodeccuoHanbHOM IeITeIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIallTUPOBATHCA B MPOGECCHOHAIBHON Cpelie;

6) 3K0JIOrnYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKHU 11€J1IeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXHYECKOMY 370pPOBBIO, OCO3HAHWE IIEHHOCTH COOJIIOICHMUS
mpaBuiI 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYAIIUSX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMUSI, MOJydaeMble TPU U3YYECHUU XUMHH, JJIs
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOM, ISl MIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJeM M IMyTell HMX pelIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThLCSI UM B MO3HABATEILHOM,
KOMMYHUKAaTUBHOMN U COLIMAIbHOW MIPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeAMETHBIX pe3yJbTaTOB BBIICISAIOT 3HAYUMBIE JJIS
dbopMUpOBaHUSI MHUPOBO33PEHUS OOIIEHAy4YHBIE TIOHATHUS (3aKOH, Teopwus,
MIPUHIINI, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U JIPYTroe.), KOTOpPhIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax U MO3BOJISIOT Ha
OCHOBE 3HaHUH M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IICIIOCTHOM
HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE NeWCTBUS (ITI03HABATEIIbHbIC,
KOMMYHUKATUBHBIE, DPETYJISTHUBHBIE), KOTOpblE OOecneunBaroT (POpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHHUIO y4eOHOM
JEATEIIbHOCTH.



IMo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornueckue aeficTBU:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHUU
3HAHWI: PACKPBIBaTh CMBICI XUMHUYECKHX MOHATUHA (BBIACIATH UX XapaKTEPHbIE
MPU3HAKHN, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OTICIBHBIX (DAKTOB W SBIICHUN, BRIOWPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(UKAINMA XUMHUYECKUX BEIIECTB W XUMHUYECKUX DPEaKIUH,
YCTaHABIMBATh TMPUIUHHO-CIICJACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE pacCykJAeHUsS (MHAYKTUBHBIC, JI€IYKTUBHbBIC, [10 aHAJIOTUN),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

YMEHHUE TMPUMEHSITH B TIpOIeCCe€ TMO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEININ, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TIPE/ICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI JJIEMEHTa), XUMHUYeckas (opmyla U ypaBHEHHE
XUMHUYECKON peakIuu — MpU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 3aja4, ¢ YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTepU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB M XUMHUUECKUX PEAKIIUMN,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CICACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBareibcKkue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTa
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpPUOOpPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OpPraHU3AlMU W TIPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE Ha0JIoIaTh 3a XOAOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ynbTaT, popMyaupoBaTh 000OIIECHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIISATh OTYET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh W HWHTEPIPETUPOBATH UHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (pOPM MPEACTABICHUS, MMOJYyYaeMyH0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUUYECKOTO COJAEPKAHUS, CIHPABOYHBIC
nocoOus, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHUE MPUMEHATHh Pa3IuYHbIe METOJbl U 3alPOChl MPU MOUCKE U OTOOpE
uH(MOpPMAIMU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7]a4 OMPEICIEHHOTO TUIIA, IPUOOPETCHHUE OTBITA B
0o0JaCTH  WCTOJIB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO (pOpMY TMpeAcTaBieHus] UHPOpMaLUU U



WUTKOCTPUPOBATh pEUIAEMbIE 3aaud HECIIOKHBIMU CXEMaMH, JIHarpaMMamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIOJb30BaTh M AaHAU3UpPOBAaTh B TMpolecce ydyeOHOH u
HCCJIEIOBATENCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYKAIOWIEH TNPUPOTHOM
CpEBbL.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeCTBHSA:

YMEHHUS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (WJIh) JTUCKYCCUHU) TIO
CYLIECTBY  OOCyXJaeMoil  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

YMEHHSI  NPEACTABIATH  INOJYYEHHBIE  pPE3yJNbTaThl  IMO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTAX; JelaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMNOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOrO OIbITa,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEIIbHOM W MCCJIEAOBATEIbCKOW  JNESITENBHOCTH  IPU  PELICHUU
BO3HHUKAIOIIMX NpOOJEM Ha OCHOBE Y4yé€Ta OOILIMX HHTEPECOB M COTJIACOBAHMS
no3uuil (00CyXJIeHusi, OOMEH MHEHUSMHU, «MO3TOBBIE HITYPMbI», KOOpPIUHALIMS
COBMECTHBIX JEHCTBUM, OINPEHCICHUE KPUTEPUEB [0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACISATh LEIU JEATEIBHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTD, BBIOUpAaTh Hanbosiee 3(PPeKTUBHBIC CIIOCOOBI pellleHrs YIeOHbIX U
MTO3HABATENBHBIX 3a/1a4, CaMOCTOATENIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEVIOKEHHBIA AJITOPUTM  JIEVMCTBUA TPU BBINOJHEHUM 33JaHAA C YYETOM
MOJIy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHUBATH COOTBETCTBHUE IIOJYYEHHOI'O pe3yJbTaTa 3asBICHHOW LIEIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, [IPEIJIaracMbl€ B YCIOBUHU 3aJaHUN.

MHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOCHUIO 00s3aTEIbHOTO
COJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHOl pabodeil mporpaMMoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
JneucTBul, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHS», BUJbI
JNEATENIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHWS, €ro  HWHTEpIpETaLH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSATHN: aToOM, MOJIEKYJa,

XUMUYECKUH 3JIEMEHT, IMPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U



MOJIEKYJISIpHAs Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10J1s1 XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peaKkilusi, KiacCU(UKAIUs peakiui: peakiuu
COCIMHEHUSA, PEAKIMU Pa3J0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEaKIUU, TeTIOBOU IPPEKT peaKinu,
SAIpO aTOMa, JJICKTPOHHBIM CJIOW aroma, aTOMHash OpOWTalb, PagnuycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(mporeHTHasE KOHLIEHTpAIsi) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBlieHUsS (opMyI
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OTIPEJIENISITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSAX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEAMHEHUH MO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

packpeiBath cmbichn Ilepuommueckoro 3akona [[. WM. Menneneena:
JEMOHCTPUPOBATh TOHUMAHHE TEPUOAUYECKONM 3aBHCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHUs MAcChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHa ABOTrajpo;

OMHUCBHIBATh M XapakTepu3oBarh TabiuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMOHATHUS «TJaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, mansie u
OOJNBIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuomuueckass cucTeMa XuMHYeckux siemernToB [J[. U
MenzeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sAjpa, 00Ilee YUCIO 3JIEKTPOHOB
U pacrpeAesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHWUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy M COCTaBY Y4YacTBYIOIIUX B peaKIUU
BEILECTB, MO TEIIOBOMY 3D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsl OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTM MPOTEKAHUS XUMHUYECKUX NPEBpPALICHUNA B
Pa3JIMYHBIX YCIOBUSIX;



BBIYHCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyse
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

MPUMEHSTh OCHOBHBIE OINEpAllMU MBICIUTEIbHON JEATeTbHOCTH — aHaIHU3
W CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMATH3aIlrIo, KIACCH(PUKAIINIO,
BBISIBJICHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — I M3y4YEHUS CBOMCTB
BCIIECTB M XHMHYECKHX pEaKIMil, €eCTECCTBEHHO-HAyYHBIE METOJIbI
MO3HAHUA — HAONIOJICHUE, U3MEpPEHHE, MOJICIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CIENOBAaTh  IpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
pPacTBOPOB C OMNPEIEIEHHON MACCOBOW JIOJIEd PAaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xoHIy 0OyueHus B 9 kiiacce npeIMETHBIE PE3YNIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHYECKHX TMOHSATHUH: XHUMHYECKUUI
AJIIEMEHT, aTOM, MOJEKYJd, HOH, KaTHOH, aHWUOH, MPOCTOE BEUIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJIEHUS, XUMUYECKasl peaKIusi, XUMUYEeCKas CBA3b, TEIIOBOU 3PeKT
peakuuy, MOJib, MOJSIPHBIH  00BEM,  pacTBOp,  DJIEKTPOJMTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOJIMTHYECKAS JUCCOLMALNS, PEAKIUH HOHHOIO
oOMeHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMble U
HEOOpaTUMbIE pPEaKIUH, OKHCINUTEIbHO-BOCCTAHOBUTENBHBIE pPEaKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEJb,  OKHCJIEHHE W  BOCCTaHOBJIEHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass PEIIETKa, KOPpO3HUs METAILIOB,
CIUIaBBbl, CKOPOCTb XUMHWYECKOM pEaKIUH, IMPEAENbHO JIOMYCTUMAs
koHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUA H
MIPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUM BEIIECTB U UX MPEBPALLICHUI;
UCIIONIb30BaTh XMMHMUYECKYI0 CHUMBOJHKY [UIsl COCTaBieHHUS (opMyl
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTD U CTENEHb OKUCJIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
ONpeneNnEéHHOMY KIIACCy COEIUHEHH Mo QopmyiaMm, BUI XUMHYECKON



CBs3M (KOBaJ€HTHAs, WOHHAS, MeETaUIMYeCKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsj MOHA M0 XUMUYECKOH (popMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PEUIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH W XapaKTepU30BaATh
tabnmuunyio (opmy [leproamdeckoil CHCTEMBl XUMHYECKHX DJIEMEHTOB:
paznuyaTth MOHATUSA «rJaBHasg noarpynna (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», maneie u OOJbIIHME TEPUOIbI, COOTHOCHTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B IMEPUOAUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOCHHMS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHde HMX T0 JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MCHEHHUU CBONCTB 3JIEMEHTOB M HUX COCIUHEHUM B
npejesiax MajbIX MEPUOJIOB M TJIABHBIX MOATPYII ¢ YYETOM CTPOCHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHYECKHE peakiuu (M0 YHUCIY U COCTAaBY YYaCTBYIOIIMX B PEAKIIUU
BEIIIECTB, MO TEIIOBOMY (P (DEKTy, MO0 M3MEHCHHIO CTEIICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEIU(UUECKHE XUMHUYECKUE
CBOMCTBAa MPOCTBHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OIMUCAHUE
MpUMEpPaMU MOJIEKYJISIPHBIX W HOHHBIX ypaBHEHUM COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHIM;

COCTaBJIAITh YPAaBHEHUS DJEKTPOIUTHYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJ0YEH U COJIEH, TTOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI MOHHOTO
oOMeHa, ypaBHEHHS pEaKIHi, TOATBEPKIAIONMINX CYIIICCTBOBAHUE
TEHETUYECKOM CBA3U MEXK/y BEUIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHA
MOCPEJACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca dTUX PEaKIINA;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpaAlIEHU B pa3IuyHbIX
YCJIOBUSIX;

BBIYUCIISITH  OTHOCUTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO JIOJIIO XUMHYECKOTO »JJeMEHTa 1o ¢opmylie
COEIMHEHUS, MACCOBYIO JIOJIIO0 BEIIECTBA B PAaCTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coOMofaTh  MpaBWia  MOJb30BAaHUSA  XUMUYECKOM  MOCylOd |
Ja00paTOpHBIM  O0OpYyJIOBaHMEM, a TaKXe IpaBujia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBMU C HHCTPYKUHMSIMH IO BBINOJIHEHUIO



7a00paTOPHBIX XHMHUYECKUX OIBITOB TIO0 TOJYyYEHHUI0O U COOMpPaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOIMINEC  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACO3HABATH OIBITHBIM MyTEM XJIOPHI-, OPOMUI-,
uoaua-, kKapOoHar-, docdar-, cuwiIMKar-, cyibhar-, THIPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEPAIlMH MBICTUTEIBHON JEATeTLHOCTH — aHAJH3
U CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTEeMAaTHU3alUi0, BBISIBJICHHE
MPUYUHHO-CJICICTBEHHBIX CBSA3€W — I WM3YYCHHUS CBOWCTB BEIICCTB H
XUMUYECKAX PEaKIUH, €CTeCTBEHHO-HAy4YHBIC METOAbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJACIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosun4yecTBo 4acoB
Ne HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (IU(PPOBLIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmbIl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMusi — BaKkHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 16 1 bu6mmoreka [IOK

' peakuuu https://m.edso0.ru/7f41837c

Hroro no pazgeny 21

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubnnorexka [JOK

' 00 oKcHaax https://m.edso00.ru/7f41837¢c
59 Bonopoa.Ilonstue o kucnorax 8 1 bu6mmoreka [JOK

' U COJISX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6mmorexa [IOK

HEOPraHUYECKUX COCIMHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 31

Paszgea 3. [lepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aroMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

[Tepuoauueckuii 3aK0H U

3.1 7

Ilepnonnueckas cucrema

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

XUMHYECKHX 31eMeHToB /1. H.
Mennene-eBa. CTpoeHue atoma

XUMHYECKasA CBI3b.
3.2 OKHUCIUTEIILHO- 8
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Hroro no pasznen 15 bubmorexa [OK
A https://m.edso0.ru/7f41837¢c
Pe3sepBHOE BpeMst 1 bubmumorexa [IOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME o8



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

9 KUIIACC

KoJsun4vecTBo 4yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHUe u yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 6 1 bubnnorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHALIUS. 9 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepucTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymsl. [anoress: https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA- niel. Cepa u e 7 1 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 8 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 anteMeHToB |VA-rpymmel. Yriepon u 9 1 1 bubnmorexa LOK
' . PYHIEL p https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 28

Pa3zgen 3. MeTaJIbI M X COCIUHEHU S



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

bubnunoreka LIOK

3.1 Obmpae cBOHCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUS 14 https://m.edsoo.ru/7f41a636
Wroro no pazueny 18
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 2 bubnnorexa LIOK
' = p https://m.edso0.ru/7f41a636
Htoro no pazneny 2
PesepBHOE Bpems 0 buGnuorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
[Ipenmer xumun. Xumus Kak 4acTb
1 ecTecTBO3HaHus. BemecTBa u nx 1 bubmorexa HOK
. - et https://m.edsoo.ru/ff0d210c
CBOWCTBA.
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUH 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1 «IIpuembr
3 0e301macHo# paboThl ¢ 000pyIOBaHUEM 1 1 bubmorexa HOK
P Py " https://m.edsoo.ru/ff0d23dc
u BemecTBamMu. CTpOeHUE TJIaMEHH.

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoteka IIOK
paszaenenust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa [OK

A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bubmmoreka IIOK
6 A , . 1
TOMET, MOTICKYIBT H HOHET https://m.edsoo.ru/ff0d2a6c
BemectBa MonekynaspHOro u

7 HEMOJIEKYJISIPHO CTPOEHUSI. 1 bubnuotexa [JOK
Kpucrannmueckue pemerku. [Ipocteie https://m.edsoo.ru/ff0d2a6c
1 CJIOKHBIE BEIIECTBA

8 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [{OK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

9 OrHocuTenbHas aTOMHAsI Macca 1 bu6nunorexa LIOK

XHUMHUYCCKOI'O 3JICMCHTA.

https://m.edsoo.ru/ff0d323c
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK

10 Xumuaeciue dopmynet. Hrzexc, https://m.edsoo.ru/ff0d2eae
Koaddunuenr.

OTHOCHUTENbHAS MOJIEKYJISIpHAsI Macca.

11 Beruucnenus no XuMHUYECKUM bubmmorexa [JOK

https://m.edsoo.ru/ff0d61c6
dbopmyam

12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEUHECHUU https://m.edsoo.ru/ff0d350c
BasleHTHOCTh XUMHUYECKUX DJIEMEHTOB.

13 Onpenenenue BaJI€HTHOCTH 10 bubmorexa LIOK

pe https://m.edsoo.ru/00adb33c
dbopmynam.

14 CocraBiieHHe XUMHYECKUX POPMYII TIO bubmmoreka [JOK
BAJICHTHOCTH. https://m.edsoo.ru/ff0d3al16

15 ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubmorexa LIOK

YJUIPHOC YA https://m.eds00.ru/ff0d2d50
du3ndyecKue U XUMHUYCCKHUE SBIICHUS.

16 Xumndeckas peakuus. [IpuzHaku brbmmorexa LTOK

p P . https://m.edsoo.ru/ff0d37fa
MPOTEKAHUS XUMHYCCKHUX PEaKIIHA.

17 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Knaccudukanmsi XuMHUECKUX PEaKIHi

18 (coe I/IH(IE):HI/I}IH a3JI0KEHUS e bubmorexa LOK

g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)

19 Konuuectno BemecTBa. Moiib. but6mmoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
BeruncieHus Kom9IecTBa, Macchl

20 BEILIECTBA 10 YPABHEHHUSIM XUMHUYECKUX bubmmorexa [JOK

HI N P https://m.edsoo.ru/ff0d5708
peaknui

21 KonrtponsHast padora Nel mo teme bubmuoteka [IOK

«BeIIIeCTBa U XUMHUYCCKUC PCAKLTU

https://m.edsoo.ru/ff0d4290
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Bo3nyx — cmech razos. Cocras

bubnunoreka LIOK

22 BO31yXa. KHCIIOPOX — SIIeMEHT H https://m.edsoo.ru/ff0d448e
IIPOCTOE BEILICCTRO.
du3nuecKkne U XMMHUUECKIE CBOMCTBA
23 KHCIIOpo/1a (peakiuu OKUCIICHUS bubmmorexa [JOK
poAa tp . https://m.eds00.ru/ff0d4614
ropenue). [lonsatue 06 okcumax
CrocoObI IOTYYCHUS KHCIIOPOJia B
24 nabopaTopuu Zlqn OMLIMHGHF;{(f:)TH bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
[IpakTuueckas padora Ne 3 mo Teme
25 «ITonmyyenne u coOupaHue KUCIOPOaa bubmorexa [JOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
bubmuoreka [{OK
26 O30H. AJUIOTPOIHS KHCIOPO/A. https://m.edsoo.ru/ff0d4790
TommuBo (HedTh, yroib U METaH).
27 3ar ;13He1§1/1e(11;03 . a, CIIOCOOBI iro bubmorexa HOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAICHHSI
28 Bonopon — anemeHT u npoctoe bubmmnoreka HOK
BelecTBo. HaxoxaeHue B nmpupoje https://m.edsoo.ru/ff0d4ddo
29 dusnyeckne U XUMUYECKHE CBOMCTBA bu6nmorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
30 CrniocoOsI ostydeHus BOAOPoia B bubnmnorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas pad6ora Ne 4 o Teme
31 «ITonydeHue u coOMpaHKe BOIOpOIa bubmorexa [TOK
i . p AIOPOA, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
but6mmorexa [IOK
32 HowsTre o KuCIOTAX ¥ COMAX https://m.edsoo.ru/ff0d50d2
33 Mounsipabiit 00BEM razoB. 3akoH bu6muoreka [JOK

ABorazipo

https://m.edsoo.ru/ff0d542e
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Brrunciienus 00bEMa, KOJIMYeCTBa

34 BeleCTBa rasa 1o €ro U3BeCTHOM buGnuorexa [IOK
H . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncienus 006EM0B ra3os I10
35 ABHEHMIO PEAKIIMNA HA OCHOBE 3aKOHA buGnuorexa [IOK
ypas p ! https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI ra30B
Bopa: cocras, gusndeckue cBONCTBa,
36 HAXO0XJIEHUE B IPUPOJIE, CIIOCOOBI bubnnorexa LIOK
A pHpoZe, https://m.edsoo.ru/ff0d59e2
OYHCTKH.
bubmuoreka [{OK
7 X i
3 MMITHCCKHIE CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a
Bona xak pactBopurenb. HaceinieHHbIe
38 u HI;HaCI,I peHHI)Iz aCTBOPBI MH;CCOBaﬂ bubnnorexa [JOK
m p pbL. https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 mo Teme
39 «[IpurorosieHne pacTBOpoB ¢ bubmuoreka [IOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBAY
[ToBTOpEeHue 1 000OIIIEHIE IO TEME
40 "KI/ICJ‘I(I)) oxn", "Bo onf) " "Boma bubnmorexa HOK
P f[ > DOAOPOIL, TR0, https://m.edsoo.ru/00ad9cb?2
PactBopsr".
41 KonTponbnas padorta Ne2 no teme bubmmnoreka HOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
42 OKcupl: coCTaB, KiIacCupUKaIus, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
43 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX Bubmorexa IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
44 OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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45 [lonydyeHne u XUMHYECKUE CBOWCTBA bubmuotexa [JOK
OCHOBaHMI1 https://m.edsoo.ru/ff0d67ca

46 Kucnotsl: cocras, kinaccudukaus, bub6nmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

47 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,

48 CHOCOf(SBI: o )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmmorexa [JOK

. I ’ https://m.edso0.ru/00ad9474
CBOICTBa

49 I'enernueckas cBsi3b MEKy KilacCaMu bubnnorexa [JOK
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
[IpakTuueckas pabora Ne 6. Pemenue
SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe bubnnorexa [JOK

50
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»

51 O06001IeHre U CUCTEMATU3 A bubmuoreka [IOK
3HaHUH. pelIeHUe IPAKTUYECKUX 3a/1ay. https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 no teme

52 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa HOK

o P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbIe MOMBITKY KIIACCH(PUKAITUN
53 XUMUYECKUX AieMeHTOB. [lonaTue o bubsmorexa [OK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
[Iepuoanueckuii 3aKOH U
54 [Tepuoanueckas cucTeMa XUMHUYECKUX bubmorexa HOK
proa https://m.edsoo.ru/00ada52c
anemenToB 1. 1. MenaeneeBa

55 [Tepuospl, TpyMIIEL, 110 TTBI bubmorexa [JOK

PHOZBL, TPYTHIEL, HOMPyH https://m.edsoo.ru/00ada52c

56 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnorexa [JOK

saep. M3oTonsl

https://m.edsoo.ru/00ada342
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CrpoeHue 3IIeKTpOHHBIX 000JI0YeK

bubnunoreka LIOK

57 aToMoB 3JieMeHTOB [lepuoandeckoit https://m.edsoo.ru/00adasbe
cucteMmsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHUIECKOTO
58 3JIEMEHTA 10 €T0 MOJI0KECHHUIO B bubnuorexa [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa ass
59 pa3BuTHA Hayku U npaktuku. . 1. Bbu6moreka [JOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
Ipa)<TaHuH
60 DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnnorexa [JOK
XUMHYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuyeckas CBsI3b bubmorexa HOK
https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nonsipHas XMMHUYECKas bubmuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonsipHas XUMUYECKast bubmuorexka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmmoteka IIOK
o4 Crenes okucieHiA https://m.edsoo.ru/00adae28
OKHCIUTETEHO-BOCCTAHOBUTETHHBIC
65 peakuu. OKUCITATEIH- bubmorexa HOK
https://m.edsoo.ru/00adb076
BOCCTaHOBUTEIIH.
O6o0maromuii ypok 1mo TeMam
66 "XHMI:IIqecE;ﬂ c}BII;SL. Crpoenue bubmmorexa LIOK
" https://m.eds00.ru/00adb076
BEIIIECTBA.
67 KonrtponsHas padora Ne4 o reme bubmuoteka [IOK
«CtpoeHue aroma. XUMUYECKas CBA3b) https://m.edsoo.ru/00adb486
68 O0o001IIeHre ¥ CHCTEMaTH3aITUs bubmmoreka [JOK
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3HaHUM. https://m.edsoo.ru/ff0d40c4
OBILEE KOJIMYECTBO YACOB I10 68 4 6
[MPOTPAMME
9 KIIACC
KosmmuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabusie IIpakTnueckue
n/n Bcero u3ydyeHusi  obOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Iepnonnueckuit 3aKoH.
[Tepuonnueckas cucrema 1 bubnunoreka LIOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMUYECKHUX HJIEMEHTOB 1 bubmorexa LOK
. https://m.eds00.ru/00adb6b6
MEPBBIX TPEX NMEPUOAOB
Knaccudukarmus 1 HoMeHKIaTypa 1 bubnmnorexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bubsl xuMuueckoil CBA3U U TUIIBI 1 bubmuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabota Nel o teme
«[ToBTOpEHUE U yriaydneHue 3HaHui 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiacca
Knaccudukanust xumMuaeckux
PEAKIHI MO Pa3IMYHBIM MPU3HAKAM. 1 bubnuotexa [JOK

OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaxiuu

https://m.edsoo.ru/00adbch0
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7 CocTtaBieHHUe OKUCIUTEIBHO- bubmuorexa [{OK
BOCCTAHOBUTEIbHBIX PEAKIIUH. https://m.edsoo.ru/00adcade

8 TennoBoii 3¢ hekT XxuMuaeckux bubnuoreka [JOK
peakuuii. Pacuérer no TXY https://m.edsoo.ru/00ad9ch2
[ToHsITHE O CKOPOCTH XMMUYECKOMN bubnmnoreka HOK

9
peakiuu. https://m.edsoo.ru/00adbe9a
[IpakTuueckas padora Ne 1.

10 «3y4yeHue BIUSHUS YCIOBHI bubmmoreka [JOK
MIPOBEJICHUS] XUMUYECKOW peakiuu Ha https://m.edsoo.ru/00addbfa
€e CKOpoCTh".

OO6parumebie U HEOOpaTUMBIE
11 peakuuu. [TonsiTne 0 XuMUYECKOM buGnuorexa [IOK
https://m.edsoo.ru/00adc28c
PaBHOBECHUHU.

12 CymrHocTts mporecca bubnnorexa [JOK
ANEKTPOJIUTUYECKON AUCCOLUALINHI https://m.edsoo.ru/00adcd68

13 XuMHudecKre CBOMCTBA KHCIIOT, bu6nmorexa LIOK
OCHOBaHMH U coselt B cBete TO/] https://m.edsoo.ru/00add5d8

14 Crna0ble ¥ CUIJIbHBIE DJIEKTPOITUTHL. bubmuoreka [JOK
Crenens AuCCOLMALNN https://m.edsoo.ru/00add8b2

15 Peaxiiuu nonHOTO OOMEHA M YCIIOBUS bu6nmorexa LIOK
UX MPOTEKAHUS https://m.edsoo.ru/00add448

16 CocraBieHne ypaBHEHUN HOHHOTO bubmmnoreka HOK
oOMeHa https://m.edsoo.ru/00addd12

17 [TonsaTue o runponuse coneit bubmorexa TIOK

https://m.edsoo.ru/00add9d4
[IpakTuueckas padora Ne 2. Pemenue

18 AKCIEPUMEHTAIBHBIX 3a7a4 0 TEME bubnuotexa [JOK
"CBoMCTBa KHUCJIOT, OCHOBAaHHH U https://m.edsoo.ru/00aelae8
CoJIEN KaK AJIEKTPOJIUTOB"

19 O0001eHre U CUCTEMATU3 AL but6mmoreka [IOK
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3HaHUU. PenieHue npakTu4ecKkux

https://m.edsoo.ru/00adb33c

3aJa4
KonTtponsHast padora Ne2 o reme
20 «IIIEKTPOIUTHYECKAS JUCCOLHALHS bubnnorexa LHOK
p A HHATA. https://m.edsoo.ru/00addecO
XVUMUYECKUE PEAKIIMH B PACTBOPAX)
OO0m1as xapakTepucTHKa rajJoreHoOB. bubnmnoreka HOK
21 .
XHUMHYECKUE CBOMCTBA XJIOpa. https://m.edsoo.ru/00addfe2
Xaoposogopon. ConsHas KUCIIOTa,
22 XI/IMII/DI‘ICCIi[I/I: cioﬁCTBa [MOJIy4YEHHUE bubmiorexa IOK
’ yd ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
Brrurcnenus o ypaBHEHUSIM
23 XUMHYECKHUX PEAKIIUN, €CIIH OQUH U3 buGnuorexa [IOK
p ’ https://m.edsoo.ru/00ade488
pPEareHTOB JIaH B U30BITKE
[IpakTrueckas padora Ne 3 o reme
24 «Consanas Kuciiota, u3y4eHue eé bubmorexa LOK
y > YA https://m.edsoo.ru/00ade348
CBOICTB»
OO01mas xapakTepuCTHKa SJIEMEHTOB
25 VIA-rpynmsl. [Tomoxenune kucitopoaa bubnmorexa [JOK
PYIIIBL. poa https://m.edsoo.ru/00ade64a
u cepsl B [ICXD.
AnnoTponHbie MOIU(UKAIIUY CEPHI.
26 Haxoxnenue cepsl U €€ coeIMHEHUN bubmuoteka [IOK
B [IpUpoOJe. XUMUYECKHE CBOUCTBA https://m.edsoo.ru/00ade64a
cephl
bubnunorexa LIOK
27 . .
Ceposonopoz. Cybpumet https://m.edsoo.ru/00ade802
78 Oxkcuna cepsi (V). Cepaucras bubnuotexa [JOK
KHMCJIO0Ta U €€ COJIU https://m.edsoo.ru/00ael15e8
29 Oxkcup cepsl (V). CepHast kuciiora u bubnuorexa [JOK
ee coJim https://m.edsoo.ru/00adea28
30 BrluncieHe MaccoBOi 10JIM BBIXOAA bubnunoreka [JOK
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IPOAYKTA PEaKUU

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

[TpakTuueckas padora Ne 4. Pemenne

bu6nmoreka [IOK

1

3 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME https://m.edsoo.ru/00ae0bf2
«Kucnopoa u cepa»

OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB

39 VA-rpynmsbl. A30T, paclipOCTpaHECHHE bubnmnoreka HOK
B IIpupoze, GU3NIecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AmMMuak, ero pu3ndecKue u

33 XUMHYECKHE CBOMCTBA, IIOJIYUEHHUE U bubmorexa HOK

’ i https://m.edsoo.ru/00adf004
MIPUMEHEHUE
bubnunoreka LIOK
34 .
Comn ammons https://m.edsoo.ru/00adec8a
IIpakTnyeckas padora Ne 5 mo TeMe
35 «§OJ'I eHueE al\fMI/IaKa H3yYEHHE €T0 bubmorexa HOK
. i 1Y https://m.edsoo.ru/00adf180
CBOICTB»

36 A3oTHas KucioTa, e€ Gusndeckue u bubnuoreka [IOK
XUMHYECKHE CBOIICTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

37 o0peHni. XUMHYECKOE bubmorexa LIOK
yAo0p ’ . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COeIMHEHUSIMH a30Ta

38 ®ocdop. Ero cpoiicTBa. Amnotponus bubmuorexa [IOK
docdopa. https://m.edso0.ru/00adfc20
Oxcug dpocdopa (V). Dochopuas

39 KI/ICH(?TSJ U je): fonil )(Docq)(()b Ifble bubmmorexa LIOK

' p https://m.eds00.ru/00adf68a
yI0OpeHusl.

40 VYraepon, pacipocTpaHEeHHE B bubnuotexa [JOK

mnpupone, (1)H31/II-ICCKI/IG U XUMHWYCCKHEC

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

Oxkcuapl yriaepojaa, ux Gpusndeckue u
XAUMHUYECKUE CBOUCTBA.

bub6nmorexa [IOK

4 DKonorudyeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC C OKcHOM yriiepoaa (1V)

42 VYrosnbHast KuciorTa u e€ coiu bubmmorexa [JOK

https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 6 o Teme

43 "ITosrydyeHune yriekucioro rasa. bubnuoreka [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHbIe MOHATHS 00
44 OPraHUYECKHX BEUIECTBAX KaK O bubnnorexa [JOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTIIepoaa
. bubmuoreka [{OK

45 Kpewsmii. Okcun kpemiist (IV). https://m.eds00.ru/00ae080a

46 KpemHueBas kuciora 1 €e Coiu. bubmuoreka [IOK
Crekino. I{emenT. https://m.edso0.ru/00ae4270

47 O06o00611eHNe U cUCTEeMaTU3ALUs bu6mmoteka [IOK
3HaHu# no Teme "Hemeramib" https://m.edsoo.ru/00ae0dOa
Kontponbnas padota Ne3 no teme

48 «BakHeWmme HeMeTaluTbl H UX bubmmorexa [TOK

https://m.edsoo.ru/00ae0e18
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

49 MeTtanmnndeckas CBSI3b U bubnunorexa LIOK
METAJITNYECKask KpUCTAITMYECKast https://m.edsoo.ru/00ae103e
peméTrka. Pu3nyecKkue CBOMCTBA
METAJIJIOB

50 XHUMHUYECKUE CBOMCTBA METAJIOB. bubnuotexa [JOK
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DNEKTPOXUMUYECKUN P
HaIpsHKEHUH METaNIOB

https://m.edso0.ru/00ae1156

O061me crnocoObl MoTy4eHHs
MeTaiuioB. CiuiaBel. Berauciienus mo

bu6nunoreka LIOK

>1 YPABHEHIIM XHMHICCKIX peakiliit, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKHUT
pUMeCcH
52 [TonsiTHE O KOPPO3UH METAILIOB bubmorexa HOK
https://m.edso0.ru/00ae1278
bubnuorexa [JOK
>3 [enorrste MeTatet https://m.edso:;.[ ru/00ael4b2
54 OKcuabl ¥ THAPOKCUIBI HATPUS U bubmmoreka [JOK
KaJus https://m.edso0.ru/00ae14b2
55 [IlenoyHoO3eMeNIbHBIC METAJIIBI — bubnuoreka [{OK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael15e8
56 JKEcTKoCTh BOJIBI M1 CLIOCOOBI €6 bubmmoteka IIOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
57 Pemenue npakTnueckux 3aaaqy
. bubmuoreka [IOK
58 AiomuHHi https://m.edSO(]:)_.[ ru/00aelc64
59 AM@oTepHbIe cBOMCTBA OKCHIA U bubmuoreka [IOK
TUJIPOKCHIA ATTFOMUHMUSL. https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
60 Keneso https://m.edSO(])_.[ ru/00ae1d86
61 OKcubl, THAPOKCUIBI U COJIM JKETe3a bubnmoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
62 O06o0mIeHre U cucTeMaTr3aIus
3HaHui no teme "MeTauib"
63 [TpakTuueckast padborta Ne 7. Pemenue bubmuoteka [IOK

OKCIICPUMCHTAJIBHBIX 3a4a4 IO TEME

https://m.edsoo.ru/00ae3de8
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«BaxHel1me MeTajuIbl ¥ UX
COETMHEHUS)

Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIH OJIUH U3
64 pPEareHTOoB J1aH B U30BITKE WU
COJICPKUT IpUMeCH. Beraucienust
MacCOBOM JI0JIH BBIX0JIa MMPOYKTa

peaKIuu

bubnunorexa LIOK
https://m.edsoo.ru/00ae1750

65 O0001IEHUE U CUCTEMATU3ALIUS

3HaHui 1o Teme "Meramier"

Kontponbnas pabota Ne4 o reme
66 «BakHeWIme MeTalbl U UX
COCTMHEHUS»

BemectBa u MaTCpHralbl B

67
IOBCEHEBHOM KU3HU YelloBeKa

bubnunoreka LIOK
https://m.edsoo.ru/00ae3f50

XUMHUYECKOE 3arpsi3HEHNE

68

OKPYKaIOIIEH Cpebl

bubmmoreka IIOK
https://m.edsoo.ru/00ae4270

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiinonepHoe o011eCTBO
«M3marensctBo «IIpocBemenue
* Xumusi, 9 kimace/ Pyasurtuc I'.E., ®enpaman @.I., AkiimorepHoe 00IIeCTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

H.H. I'apa "Xumus" ypoku B 8-9 knacce, AO "[Ipocsemienue"

[Toypounsbie pazpabotku ypokoB xumuu, 1unus Y MK Pymzutuc I'.E. 6a30Bbiit
ypoBenb, AO "IIpocsemenne”

M.A Ps6oBa, Y.HO.HeBckas, P.B.JIuako «Tectsl mo xumuu 8-9 kmacey, - M.
Ox3ameH, 2019r.

A.M. Panenxuii "KonTpoasHbie paboThl 10 XuMuH B 8-9 Kinaccax" M.

"IIpocBemienue"

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoreka LIOK https://myschool.edu.ru/

http://www.chemnet.ru I'azera «Xumus» komutekmus L{OP:

http://him.1september.ru Equnas [IpeameTHas KOJIEKIHS « XUMUS
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