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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (efiepabHON padodeil MporpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHIEMIMHK TMpenojiaBaHusi y4eOHOro mpenMera «XUMHS» B
oOpa3zoBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE peAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYpPUPOBAaHHE IO
pa3zenaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPeOOBaHMM K
pesynbpTaTamMm oO0y4eHHUs XUMUW Ha YPOBHE I1eJIeH M3yUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIbHOCTU OOYYalolierocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
posib WrparoT (GopMUPYEeMbIe XUMHUEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
HEPrud M 00 HSBOJIOLMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TI00albHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJbTYpPbl JUYHOCTH, €€ 001IeH U PYyHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIICIOBATEIBCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCA.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHH OOECNeYMBalOTCs crerupuKon
colepkaHusi y4yeOHOro mpeaMera, KOTOPBIA  SIBISETCS  MeNaroruyecku
alalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IlIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYyYalOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XWMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX MOHSATUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPpaMMbI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOTO mnoaxona K €€ mzyudeHuro. ColepraHHue CKIIAJbIBAECTCS W3 CHUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUH O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 110 MPHUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IMPEIACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuonnyeckoro 3akoHa /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBS3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKON IUCCOIMAIMM BEIIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEILHO OT OJIHOTO
YPOBHSI K IPyTOMY, BBITIOJIHSSI PYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHMSI CBOWCTB,
CTPOEHHS U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJTYUYEHUS U3y4aEMBIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CUCTEMHOU ITPUPO/IbL, IEHHOCTHOI'O OTHOILLICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHs B Hayke. M3yueHWe XMMHUM NPOUCXOIUT C MPUBJICYCHUEM 3HAHUW W3
paHee M3yYEHHBIX Y4EOHBIX MpeameToB: «Okpykawomui mupy, «buomorus. 5-7
KJIaCCh» U «DPu3uKa. 7 Kiacey.

[Ipy w3ydyeHMH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a7a4a
y4eOHOro IMpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEUIIUX (PaKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, S3bIka HAyKH, B MPUOOIICHUH K



HAyYHBIM METOJaM IMO3HAHUS MPU U3YUYEHHH BEIIECTB U XMMHYECKUX PEaKIHii, B
(bOopMUPOBAHNY U Pa3BUTUH MTO3HABATEIbHBIX YMEHHUHN U UX MPUMEHEHUH B yueOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIE0BATEIbCKOM NEeITeTbHOCTH, OCBOCHUHU MPABHII
0e30macHOro 00OpallleHUs ¢ BEIIECTBAMH B IIOBCEIHEBHOM JKU3HHU.

[Ipn M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSI BAXKHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (GOpMHUPOBaHHE WHTEIUIEKTyaJIbHO Pa3BUTONM JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHITHIO PEIICHUM,
CIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YEHUSI HA  CHUCTEMaTHYECKOE MpUOOIIEeHHE
0o0y4Jamuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCIOBUM, CIIOCOOCTBYIOMUX MTPUOOPETEHHIO 00YyYarOIMMUCS
OIbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHUBEPCAIbHOE 3HAUEHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOW © €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUU OOBACHITH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIer0 MHpa, WUCIOJb3YsS 3HAHHUS U OMbIT, MOJYYCHHbIE MPU U3YUYECHUU
XUMHH, TPUMEHATH UX IPU PELICHUH MTPOOJIEM B IOBCETHEBHOM KU3HU U TPYI0BOU
NesATEIbHOCTH;

— ¢opmupoBaHue y OOy4YarOHIMXCS TIyMaHUCTHYECKUX OTHOIICHHH,
NOHUMAHUSl LEHHOCTH XUMUYECKUX 3HAHUM MJi BBIPAOOTKH HSKOJOTHYECKU
1eJIeCO00pa3HOro0 TMOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B LEISIX
COXPAaHEHUS CBOETO 3I0POBbS U OKPYKAIOIIEH IPUPOIHON CPENBL;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUI0O HAa OCHOBE YCBOEHHUs OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUiIs ¥ HAIpPaBIEHHOCTU AANbHEHIIIETO
oOydJeHwus.

B ornmume oT craHmapTHOTO yd4eOHOTO ITUTaHa, MPEAyCMAaTPUBAIOMIETO 68
4acoB Ha M3y4YE€HHE XMMHUU B 9 Kilacce, HACTOsIas mporpaMmma MpeaycMaTpuBaeT
yBeJIMUeHHe 001ero Kojaudecrsa 4acos a0 102.

VYBenuueHue KOJIMYeCTBa YaCcoB JOCTUTHYTO 33 CYET BBEJCHUS U PACILIUPEHUS
onoka ""Penienne NpakTMKO-OPHEHTUPOBAHHBIX 3a/1a4"".

O0ocHOBaHMe YyBeJHYEHUS 4YacoB M BBeaeHusi OJuioka ''Pemenue
NPAaKTHKO-OPUEHTHPOBAHHBIX 3a1a4'":

CoBpeMeHHbIe TPeOOBaHUS K XUMHUYECKOMY OOpa30BaHUIO MPEINONaraT He
TOJIbKO YCBOCHHME TEOPETUUYECKUX 3HAHUI, HO U (pOopMHUpOBaHUE Yy O0yUaIOUIMXCA



MPAKTUYECKUX YMEHUW W HABBIKOB, HEOOXOIUMBIX [JISl YCTCIIHOW ajanTaluu B
cCoBpeMeHHOM Mupe. B cBs3um ¢ 3tum, BBemeHue Onoka "Pemenue mpakThko-
OPUEHTHUPOBAHHBIX 33/1a4" 00YCIOBJICHO CIEAYIOMMUME (PaKTOPaAMHU:
AxTyasmm3auusi 3HaHWi: [IpakTUKO-OpUEHTUPOBAHHBIE 3aJla4d  IO3BOJISIOT
aKTyaJIM3UPOBATh IMOJIYUYEHHBIC TEOPETUUECKUE 3HAHUS, MPOJEMOHCTPUPOBATH HX
MPUMEHUMOCTh B PEATbHBIX JKU3HEHHBIX CHUTYaIUSX, OBITY, MPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIMCTBE.
3akpemnieHne U cucreMaTu3anus 3HaHUM: [[paKkTUKO-OpUEHTUPOBAHHBIC 33/1a4U
MO3BOJISIIOT 3aKPEeNUTh U CHCTEMATH3UPOBATH IOJYYECHHBIE TEOPETUUECKUE
3HAHUS, YIIIYOUTh MOHUMaHUE XUMUYECKUX MPOLIECCOB U SIBJICHUM.
IHoBbllIeHHE MOTHMBALUM K M3YYEeHUIO XMMHUHU: PelieHre nmpakTUUecKux 3anad
JienaeT mpoiecc o0ydeHusi 0ojee MHTEPECHBIM M YBJICKATEIbHBIM, TMOBBIIIACT
MOTHBAITUIO K U3YYEHUIO XUMHUHU U CITIOCOOCTBYET (POPMUPOBAHUIO MOJIOKUTETHLHOTO
OTHOUIICHHUS K IPEAMETY.
IMoaroroBka k ’3x3amMeHaM/oauMnuagam: PadoTa ¢ TakuMmu 3aga4yaMu B TEUEHHE
y4eOHOTO TOjia TO3BOJISIET TOJATOTOBUTH OOYYAIONMIUXCS K YCIENTHOW crade
DK3aMEHA, a TAaKXKe I[I03BOJISIET YCIEIIHO BBICTYNUTHh HA OJUMIIMALAX WIIH
KOHKYpCax [0 XMMHUU U JPYTUM IPEIMETAM €CTECTBEHHO-HAYYHOTO UK



COJEP) KAHUE OBYUEHMUSI
9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XAMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOIOB, KAIHS, KAIBIUA U UX COCTUHECHUIN
B COOTBETCTBUU C IIOJIOKEHHEM »JJIEMEHTOB B llepuomnueckor cucreme u
CTPOCHHEM KX aTOMOB.

CrpoeHue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K PpAa3JUYHBIM KJlacCaM HEOPTraHMYECKUX
COCJIMHEHUI, TEHETUYECKas CBA3b HECOPTaHMYECKUX BEILIECTB.

Knaccudukanys XuMA4ecKuX peakiyii o pa3IndHbIM MpU3HAKaM (110 YUCITY
W COCTaBy YYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TemioBoMy 3ddexTty, mo
W3MECHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, M0 OOpPaTUMOCTH, TIO
Y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
ypaBHEHHUS.

[Tonsitue o ckopoctu xumuyeckoi peakuuu. [lonsiTue 00 OOpaTUMBIX U
HEOOpATUMBIX XMMHUYECKUX peaknusX. [[oHSITHEe 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusix. [Tondatue o karanuze. [loHsiTue 0 XuMu4eckoM paBHOBecUH. DakTOpHI,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMh M TOJO0XKEHHUE XHUMHUYECKOIO

paBHOBECHS.
OKHUCAUTENPHO-BOCCTAHOBUTEIbHBIE  pEaKLUWH,  JJIEKTPOHHBIA  OamaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEAKLIHM. CocrtaBneHue  ypaBHEHUH

OKHMCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKLMI C  MCIHOJb30BAHMEM  METOoAa
AJIIEKTPOHHOTO OajaHca.

Teopust 3NEKTPONTUTUUECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEINIEKTPOIUTHI.
Katnonsl, aHnoHbl. MexaHu3m aucCOLMAlMKM BEIIECTB C PA3JIMYHBIMUA BUIAMU
xuMuueckoil cBa3u. Crenenp quccouranviv. CUiibHbIE U CA0bIe SJIEKTPOIUTHI.

Peakuiun nonHoro ooMeHa. Y ciioBUs MPOTEKAHUS PEAKIIU HOHHOTO OOMEHa,
MOJIHBIE U COKpAaIlllEHHbIE HWOHHBIC YpaBHEHMs peakuuil. CBONCTBAa KHUCIOT,
OCHOBaHUH U COJIEH B CBETE MPEICTABICHUI 00 JIEKTPOIUTHUECKON TUCCOIHALINH.
KauecTBeHHbIE peakuy Ha HOHBI. [IoHsATHE O THApONIM3E CONEn.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHME C MOJCISIMH KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BCILIECTB — META/VIOB M HEMeTa/uloB (rpadura M anMmasa), CIOKHBIX BEIIECTB
(xJ1opua HaTpusl ), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKOU PEaKIuu OT



BO3JCHCTBUSL  pa3iMuYHbIX (PAKTOPOB, HCCIEIOBAHHE AIIEKTPOMPOBOIHOCTU
pPacTBOPOB BEUIECTB, MTPOLIECCa AUCCOLMALIMY KHCIIOT, IIEJIOYEH U cosel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIE0 MATEPUAIOB), IMPOBEJECHHUE OIBITOB, HWILIIOCTPUPYIOIMIMX
NpPU3HAKK TMPOTEKAHMsS] peakuid HOHHOro obMeHa (oOpa3oBaHHME OcCajKa,
BbIJICJICHHE Ta3a, O0Opa30BaHUE BOJIbI), OIbBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPDI
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKUUU PA3I0KEHUs,
COECIMHEHMS), PpACIIO3HABAHWE  HEOPraHMYECKUMX  BEUIECTB C  IOMOLIBIO
KAUYECTBEHHBIX PEAKLINM HAa MOHBI, PEHIEHUE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HeMmeTaJyuibl 1 MX COeIMHEHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUEeCKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUUYECKHE CBOKCTBA HA MIPUMEPE XJI0pa (B3aUMOIEHCTBHE
C MeTajulaMH, HeMeTaUlaMH, IejaodaMu). XJjopoBoaopon. ComsiHas KHUCIIOTa,
XAMUYECKUE CBOWCTBA, IIOJYy4Y€HUE, IpUMEHeHue. JleincrBue xjaopa W
XJIOPOBOJOPOJa HA OPraHU3M YeJoBeKa. BaxxHelne XJIOpUIbl U UX HAX0XK/ICHHUE B
IpUPOJE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pU3MYECKHue CBOMCTBA
IPOCTBHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBOMCTBa cepbl. CepoBOOpO, CTpOeHHUE, (U3HUECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kucnota, (pU3n4ecKue 1 XMMUYECKre CBOICTBA (00I1IHe KaK MPeCTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUYECKUE pPEaKIMu, JeXallue B OCHOBE
MPOMBIILJICHHOTO CIOCc00a MOJy4YeHUsI CEpHOM KHUCIOThL. [IpuMeHeHHe cepHOM
kucaoTbl. COJM CepHOM KHUCIOTHI, KayeCTBEHHAs peaklus Ha CyJb(ar-uoH.
Haxoxnenue cepbl m €€ COCNMHEHUW B TpUPOJE. XUMHYECKOE 3arpsi3HCHUE
OKpY’KaloIlled Cpeibl COEIMHEHUSIMU Cepbl (KUCIOTHBIE [OXIH, 3arpsi3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHHUS.

OOmas xapakrepucTuka 37eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHHUSA
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/IE,
duznyeckue U xuMmuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuax, ero
bu3nUecKkue 1 XuMUYECKHUe CBOMCTBA, MOJydeHue u npuMmeHeHue. Conu aMMOHUS,
ux (pU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MoJyueHue, (PU3nuecKue M XUMHUYECKUE
cBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KHUCIOT W CHEIUpUYECKUE).
W cnonb30BaHre HUTPATOB U COJICH aMMOHMS B KAUECTBE MUHEPATIbHBIX YA00pEHUM.
XHUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPOIHBIC
moaudukammu docdopa, uznueckre U xumudeckue cBorictBa. Okcua docdopa



(V) u dochopnas kucmora, HU3NIECKNE W XUMUYECKHUE CBOICTBA, MOJTyUYCHUE.
Hcnonp3oBanue (hochaTtoB B KauecTBE MUHEPATBLHBIX YI0OPEHUH.

OOmas xapakTepucThka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. Y TIEPO, AJUIOTPOIIHbIE MOAU(UKALINHY,
pacnpocTpaHeHue B NpUpoJe, PU3NUECKUE U XUMHUUECKHE CBOMCTBA. AzncopOuus.
Kpyrosopor yraepoga B mnpupone. Okcuabl yriepoja, uX (uU3HUECKUe u
XMMHYECKHE CBOMCTBA, JIEUCTBME Ha JKMUBBIC OPraHU3Mbl, MOJIY4YCHHE U
MpUMEHEHHUE. DKOJIOTHYECKUE MPOoOJIeMbl, CBSI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUTIOTE3a TJIO0AJTBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIN A(d@ekT. YroapHas
KACIOTa U €€ COoJM, UX (PU3NYECKHME U XUMHUYECKUE CBOMCTBA, INOJy4YEHUE HU
npumenenue. KauecTBenHas peakuuss Ha KapOoHaT-uoHbl. lcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO031CTBE.

ITepBoHayabHbIE TOHATHSA 00 OPraHUUYECKUX BELIECTBAX KaK O COCIMHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, ITaHOJ, INIMLEPUH, YKCYCHasi KUCIIO0TA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (Yrojib, MNPUPOIHBIM Tra3, HEPTh),
OPOAYKTHl UX mepepaboTku (O€H3MH), UX pOJib B OBITY U TNPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpaxX, OEIKax, yrieBogax — U ux
poiM B OKM3HM 4YEJIOBEKAa. MarepuallbHOE €IUHCTBO OPraHM4ecKuX MU
HEOPraHUYECKUX COCANHEHUH.

Kpemuuii, ero ¢Qusmueckne M XUMHUYECKHE CBOWCTBA, MOJIY4YEHHE U
npuMmeHnenue. CoequHeHus KpeMHus B ipupoje. O0mue npeactaBieHus 00 OKCHae
kpemHus (IV) n kpemHueBoil kucinore. CUIMKAThl, UX UCIOJb30BaHUE B OBITY, B
IPOMBIIIJIEHHOCTH. BakHelie CTpouTeNbHblE MaTepuajbl: KEpamMHKa, CTEKJIO,
IEMEeHT, OeToH, ene300eToH. Ilpobiembl 6€30MacHOrO  MCIOJIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 00pa3l0B HEOPIaHWYECKUX BEUIECTB, CBOMCTB COJIIHOM KHCIIOTHI,
IPOBEJCHUE KAaUE€CTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOJIOJECHUE NTPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpaXkarouirue (PU3NYECKUe M XUMHUYECKHE CBOWMCTBA
TaJIOTEHOB M WX COEAMHEHMH (BO3MOXXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
03HAKOMJICHHE C 00pa3aMu XJIOpUI0B (TaJOreHHI0B), O3HAKOMIICHHUE C 00pa3liaMu
ceppl M €€ COEAVMHEHHUSAMM (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPHUATIOB),
HaOJII0IeHUE TpoLecca O0yIIIMBaHMs caxapa MoJ AeMCTBUEM KOHLIEHTPUPOBAHHON
CEPHOI KUCIOTHI, U3yUY€HNE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI,
IpOBEJCHNE KAYEeCTBEHHON peakluy Ha CyJb(}aT-uOH U HAOII0eHIE TpU3HaKa e€
NpPOTEKaHUs, O3HAKOMJIEHUE ¢ (pU3MYEeCKUMH CBOMCTBaMU a3oTa, ¢ochopa u ux
COEIMHEHUN (BO3MOXHO MCIIOJIb30BAaHUE BUIECOMATEPUATIOB), 00pa3liaMu a30THBIX
u ($ochopHbIX YyI0OpEeHUl, OIyYeHre, COOMpaHue, paclio3HaBaHUE U H3yYEHUE
CBOMCTB aMMHaka, MPOBEJACHHE KAuE€CTBEHHBIX pEaKUuid Ha HOH aMMOHUS U



dbochar-noH W WIyUYCHHE TPHU3HAKOB WX MPOTECKAHUS, B3aUMOJCUCTBUE
KOHLIEHTPUPOBAHHOW a30THOW KHCJIOTBI C MEAbK (BO3MOYKHO HCIIOIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJIeJIEd KPUCTAIUIMYECKUX PEIIETOK anMmasa,
rpadura, dysiepeHa, O3HaAKOMJIEHHE C MPOLIECCOM aJCOpPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM W YCTPOWCTBOM IIPOTHBOTa3a, IOJIY4YCHHE,
coOrpaHue, pacCliO3HAaBaHHE M M3YUYEHUE CBOWCTB YIJIEKHUCIIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKUHWEW CUIMKATHOM IPOMBIIUICHHOCTH,
pEILIEHNE SKCIEPUMEHTANBHBIX 3a7a4 N0 Teme «BakHehmme HeMeTaulbl U UX
COETUHEHUSD.

MeTaJibl U1 MX COeIMHEHUS

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJNIOB HA OCHOBAHUU
ux mnosiokeHuss B llepuommueckor cucreme xumuuyeckux osiemeHtos [[. U.
MenneneeBa u ctpoeHus: atomMmoB. CTpoeHHE MeTauioB. MeTramnyeckasi CBsi3b U
METAJUTMYECKasi ~ KpUCTA/UIMUECKas  pemi€Tka.  JJIEKTPOXUMUYECKUH  psll
HanpsDKeHUN MeTayioB. OU3NYecKue U XUMUYECKHe CBOMCTBa MeTayioB. O61mue
crnocoObl mody4yeHus: MerawioB. [loHsATHE O KOpPpO3UHM METaJUIOB, OCHOBHBIC
CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a)
U UX PUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamnbl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJIECHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). Okcuiabl u
TUAPOKCUIBl HATpust W Kaius. [IpuMeHeHHne IIeNOYHBIX METAUIOB U HX
COCIMHEHUMN.

[llenoyHno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TIOJOXKEHUE B
Ilepnoguueckon cucreme xuMmuueckux aneMeHToB /1. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaXOXJEHUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MAarHus U
Kanblus. Baxknelue coequHeHus Kaabus (OKCHI, TUIPOKCH, coin). KEcTKocTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AnmroMHuHMIL: TIoJI0KeHUe B [lepruoanyueckoil cucteMe XMMUYECKUX JIEMEHTOB
J. U. Menneneesa, cTpoeHME aToMa, HaxoKAeHUE B Ipupone. Pusmyeckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AIFOMHUHMUSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX 3IIEMEHTOB /.
N. MenneneeBa, CTpOe€HHE aroMa, HaxXOXIAeHHE B mnpupone. Puzndeckue Hu
XUMHUYECKHE CBOMCTBA *kene3a. Okcuibl, rTuApoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyYCHHE.

Xumuueckuii IKCnepumenm:



O3HAaKOMJIEHWE ¢ OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOWMCTBAMH, HU3YUYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KaJIbUS U HATpUsi C BOJOM (BO3MOXKHO MCHOJIb30BaHUE BHUAEOMATEPUATIOB),
UCCJIEIOBAHUE CBOMCTB XKECTKOM BOBI, MpOIECcCa TOPEHUS Kelie3a B KUCIOPOJIE
(BO3MOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHAIOB), MPHU3HAKOB  IMPOTEKAHUs
KAUYEeCTBEHHBIX PEAKIMii HA MOHBI: MAarHUs, KalblIMsl, aTFOMUHUSA, ITMHKA, xKene3a (1)
u xenesa (II), menu (I), HaOmromeHME W OMHMCaHWE MPOIECCOB OKpaIlMBaHUS
IUIaMEHU HWOHAMHU HaTpusl, Kajdusl W KaJblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB IMAPOKCH/IA ATTFOMUHUS U
TUAPOKCHJIA IIMHKA, PEIICHUE JKCIIEPUMEHTANBHBIX 3a7ad 1o TeMe «Baxneitmme
METaJUTbl U X COCTUHCHUS.

XuUMHUSA U OKPYKAOLIas cpeaa

BemectBa m martepuanbl B NMOBCEJHEBHOM JKHU3HU uesoBeka. besomacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas JOMyCcThUMast
KOHLIeHTpanus BeuecTB, aanee — [1/IK). Ponb xuMuu B pemieHun 3KoJI0ruuecKux
npoOJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTepuaiioB (CTEKJIO, CIUIAaBBl METAJUIOB, MOJIMMEPHBIS
MaTepHualbl).

Mescnpeomemmunie ceasu

Peanuzanus MeXNpeAMETHBIX CBSI3€M MpU HM3y4YeHUM XUMUU B 9 Kjacce
OCYIIECTBIISICTCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIe MOHSATHUSA: HAy4dHbIH (pakT, rumoTes3a, 3aKoH,
TEOpWs, aHallM3, CHUHTE3, KiacCUpUKAKI, TMEPUOIUIHOCTh, HAOIIOACHHUE,
HKCHEPUMEHT, MOJICTIMPOBAHUE, HU3MEPEHUE, MOJIENb, SIBJICHUE, MNapHUKOBBIN
2 (DeKT, TEXHOIOT S, MAaTEPHAITHI.

®duszrka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOTIbI,
PaAMOAKTUBHOCTD, MOJIEKYJIa, AIIEKTPUUECKUM 3aps, MIPOBOJTHUKH,
MOJIYIIPOBOJHUKH, JUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CruiaBbl, (U3MYECKUE BEJIMYMHBI, €IUHULBI U3MEPEHUS, KOCMHUYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, PKOCUCTEMA, MUHEPAIbHbBIE
yAOOPEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEILHBIC BEIIECTBA.



['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOAbI, OJIE3HBIE
MICKOTIaeMbI€, TOTUINBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAlUd W
PaCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KyJIbTYPHOMY, HCTOPHYECKOMY
M HAYyYHOMY HACIEOWIO, TOHMMAaHMS 3HAYEHUS XUMHYECKOM HAyKU B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIAIETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U O0IIECTBA;

2) rpaskaIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBUJaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
II0JIE3HOH, yUeOHOUCCIIEJ0BATENBCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JIEATEILHOCTH TIPH BBITIOJIHCHUH
y4eOHBIX, TO3HABATEIbHBIX 337a4, BBINOJIHEHUH XHUMHUYECKHUX DKCIEPHUMEHTOB,
CO3/1aHUH Y4E€OHBIX IPOEKTOB, CTPEMJICHUS K B3AUMOIIOHUMAaHUIO U B3aUMOIIOMOIIN
B IpOILIeCcCE ATON y4eOHOM JesATeIbHOCTU, TOTOBHOCTU OIICHUBATh CBOE MOBEJICHUE
U TIOCTYIIKM CBOMX TOBApUILEH C MO3ULMHA HPABCTBEHHBIX M IIPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IMOCIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTAaBIAIOIINE
OCHOBY ISl IOHUMAaHUs CYIIHOCTH Hay4HOH KapTWUHBI MUpa, IpeACTaBiICHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS IPUPOIBI, B3aMMOCBSA3SX YEJIIOBEKa C
MIPUPOHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA ITOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAO0JII0JJa€MBIX IPOLECCOB U SIBJICHUM,
N03HABATEJIbHON, MH(POPMAIMOHHON W YHUTATENbCKON KyJbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C Y4YeOHBIMM TEKCTaMH, CIPAaBOYHOMN



JUTEPATYpPOH, JOCTYMHBIMH TEXHUYECKHUMHU CpPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATEIbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YeHHUsS B
JIaTbHEHIIEM;

4) dopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUIA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJIO/IEHUs TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHuW ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO Tpodeccuil u Tpylia pa3iuyHOro poja,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUST TPEIMETHBIX 3HAaHWKW 1O  XWMHH, OCO3HAaHHBIA  BBIOOD
WHUBUTyUTBHON TPACKTOPUHU MPOAOKEHUS 00pa30BaHus C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeccCuoHaIbHON IeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTD aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UICTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
Gu3nYeCKOMY M TICUXHYECKOMY 3/10pPOBbIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
paBuJ 6€30MaCHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, & TAKKE B CUTyaIUsX,
YIPOXKAKOIIMX 340POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4YaeMble MPU WU3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLed IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEHICHUsS MOCPEICTBOM METOJ0B XHUMHH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TOHSTHS (3aKOH, TEOPHsl, TPUHIUII,
runore3a, (Qakr, CHUCTEMa, TMPOLECC, IKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUCOHbIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHUBHBIC, DPETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4UeOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MNOHATHUS 711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCH(PUKAIMA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHABIMBATh TMPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJIeHUS (MHIyKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUCHHUS;

YMEHHE TMPUMEHSATH B TMPOIECCEe IMO3HAHUS TOHATUS (NPEIMETHbIE U
METanpeIMETHbIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBEIBATH MIUPOKO MPUMEHSEMbIE B XUMHUH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ D3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEAKIMU — MPU PEUICHUH Y4eOHO-II03HABATENbHBIX 33/]1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHUAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4e€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3HI TIO MIPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUI;

NpUOOpPETEHUE OIMbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMU U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJOM Iporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyaupoBaTh 00001IEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHON paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAs ~ JUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHeTa), KpUTHUYECKH OLEHHWBATH NPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeNeIEHHOrO TUIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIQJICHUE KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO ()OpMY MpeICTaBIeHU HHHOPMAITIHN U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJaydl HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

yMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJBbCKOIO XO3SMCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPYXaroWEHd MNPUPOIHOU
cpensl.

KoMMyHHUKAaTHBHBbIC YHMBEpPCaJIbHbIC Y4eOHbIe 1eHCTBUS:

yMEHHUS 33]1aBaTh BOIPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCHUHU) MO CYILIECTBY
oOcyxJaeMoii  TeMbl, (OPMYIUPOBATH CBOM IMPEAJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

YMEHHSI  MOPEACTABIATh  IMOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIHHOMU
JNEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
PEe3yJIbTATOB BBIMOJHEHHUS] XMMHUYECKOTO JKCIIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCICOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHUsl Y4eOHOro COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEIIbHOM WM HMCCJIEAOBATEIbCKOW  JESITENBHOCTH  INPU  PELICHUHU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTAaBJISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 3aJaHUA C Y4YETOM
MOJIyYeHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIIEHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW €U, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbI€ B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNEUCTBUN, crHenupuIecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO 3HAaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYAITUSIX.

K xoHIy oOydenus B 9 kjiacce npeMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUI:

e PpACKpBIBATH CMBICII OCHOBHBIX XHMHUYECKHX MOHATHI: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJI0KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A ekt
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] TUCCOLUMAIMS, PEAKIUA HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHCIIUTEIb, BOCCTAHOBUTEND, OKHCIIEHUE U BOCCTAHOBJICHUE, AJTIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (xoBaJIeHTHaH, MOHHAas,
MeTAJTMYECKas ), KpUCTAIINYECKas pEIIETKA, KOPPO3Us METAJIOB, CIUIABHI,
CKOPOCTh XMMHUYECKOW pEaKIHUH, MPEJETbHO AOMYCTHUMAasi KOHIIEHTpaIus
ITJIK BemiecTBa;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATUA U
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUN;

e HCIOJBh30BaTh XHUMHUYECKYI) CHUMBOJHUKY ISl COCTaBiCHHUS (Hopmyl
BELIECCTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e OIpPEIEATh BAJEHTHOCTh U CTENEHb OKUCICHUS XUMUUYECKUX JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTABA, IMPUHAMIEKHOCTh BEHIECTB K
onpeAenéHHOMY KJIacCy COEIMHEHUN 1Mo (opMmysiaM, BUA XHMHUYECKOU
CBSI3U (KOBAJICHTHAsl, WOHHAsl, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsj MOHA M0 XUMHUYECKOU (opmyJie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTAIITUYECKOU
PEIETKN KOHKPETHOTO BEIECTBA;

e packpbiBaTh cMmbIci Ilepuonnueckoro 3akonHa JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OINKUCHhIBAaTh U XapaKTEPU30BATh
Tabnuunyio (opmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJlaBHas mnoarpynna (A-rpymnma)y M «1mobouyHas
noarpynma (b-rpynma)», manbie u  OOdbIIHE MEPUOABI, COOTHOCUTH
0003HauEHUS, KOTOPHIC UMEIOTCS B IEPUOANIECKOM TaOJINIIE, C YHCIIOBEIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsan  sApa, oOliee YWCiIo JJIEKTPOHOB U PACIpElesieHHE HUX 110
AJIEKTPOHHBIM CJIOSIM), OOBSCHSATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU



CBOICTB 3JIEMEHTOB M UX COCAMHEHMI B MIpeaenax MajblX NepUOAOB U
TJIABHBIX MOATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHYECKHE PeakIiuy (M0 YUCITy M COCTaBy YYaCTBYIOUIMX B PEAKIUH
BEIIECTB, MO0 TEIUIOBOMY 3P PEKTy, M0 M3MEHECHUIO CTETICHEW OKUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, TMOATBEPXKAAsl OIHCAHHE
IpUMepaMu MOJIEKYJISIPHBIX W HWOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIIN;

COCTaBIISITh YPaBHEHHS DJCKTPOIUTUYECKON JUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO
oOMeHa, YypaBHEHHsI peakluuid, MOATBEP)KIAOIIMX CYIICCTBOBAHHE
TeHETUYECKOM CBSI3U MEK/y BEIIECTBAMH Pa3INYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHA
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKkiui;
POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX TMPEBpAIICHUN B pPa3IUYHBIX
yCIIOBUSIX;

BBIUUCIISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BELIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa MO (opMmyse COeTuHEHHUS,
MacCCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 yPABHEHHUIO
XUMHYECKOHN peaKInu;

cOOTIOAaTh MpaBUIIa TIOJIB30BAHUS XUMUYECKOH MOCYI0M 1 JTa0OpaTOPHBIM
o0opysoBaHHEM, a Takke IMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBUM C HHCTPYKUMSIMH II0 BBIIIOJHEHUIO J1a00paTOPHBIX
XUMHYECKHUX OTBITOB IO MOJTyYEHUIO M COOMPAHUIO Ta3000pa3HbBIX BEIIECTB
(aMMHaKa 1 yTJIEKUCIIOTO Tra3a);

IPOBOANUTD PEAKIINH, TTOATBEPKIAIONINE KAYECTBEHHBIN COCTAB Pa3TUYHbBIX
BEIIECTB: pACHO3HAaBaTh OMBITHBIM MYTEM XJOPUA-, OPOMHI-, HOAMI-,
KapOoHat-, (ocdar-, cunmkar-, cynbdar-, THUIPOKCHUI-MOHBI, KATHOHBI
AMMOHHUS M HMOHBI HM3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECCTB;

IPUMEHSATH OCHOBHBIE OTIEPALMU MBICIUTEIbHOU eI TEIbHOCTH — aHAJIHN3 U
CUHTE3, CpPaBHEHUE, 0000IIeHNE, CHCTEMATH3aIINIO, BBISBIICHUE TPUYNHHO-
CJIEJICTBEHHBIX CBSI3€H — JJI M3y4eHUs CBOWCTB BEIIECTB U XUMUYCCKUX
peakiuii, eCTECTBEHHO-HayYHbIE METOMABl IIO3HAHUS — HaOJIO/ICHNE,
U3MEpEeHHE, MOICTUPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICIICHHBIN).



9 KUIIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ungpposbIe
Ne i/mn P Konrpoabnsie  IIpakTuueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznein 1. BeniecTBO M XUMHYeCKHUE PeaKIUU
11 [ToBTOpenue u yrirybneHue 3HaHUH 2 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 2 bubnnorexka HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIHS. 1 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 27
Pazgen 2. HemeTaJILI M HX COeTUHEHU ST
)1 OO01mast XapaKTepruCcTUKa XUMUIECKUX 7 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 10 bubmmorexa [TOK
' PYTHEL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemMeHTOoB VA-rpynmsl. A3ot, pochop u ux 9 1 bubmorexa HOK
’ PyTaL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 15 1 2 bubmmorexa HOK
’ . py ) poat https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pazneny 41
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Paszgen 3. MeTaauabl 1 HX COeIMHEHUA

bu6mmoreka [IOK
.1 I
3 Obmue cBOHCTBA METAIIOR 7 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 22
3 AKHEHUIINE METAJIJIBI U UX COCTUHCHUS hitps://m.cdsoo.ru/7f41a636
Hroro no pasneny 29
Paznen 4. Xumus 1 oKpysKamomas cpeaa
4.1 BermecTtBa 1 MaTepualnsl B )KU3HH YeJIOBEKa 5 bubmorexa LIOK
’ Hl p https://m.edsoo.ru/7f41a636
Hroro no pazneny 5
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102
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IHHOYPOYHOE IINTAHUPOBAHHUE

9 kJaacc
Kosaun4vecTBo 4acoB JJIeKTPOHHbBbIE

N JlaTa uudposbie
n Tema ypoka Bcer  KonTpoJbHbIe Mpaxrmseckue H3yveHHS | 00pa30BATENbHEIS
/ 0 padoThI padoTs! pecypesI
II

Pa3pen 1. BemecTBo 1 XUMHYECKHE

peakuum. 1.1 IToBTOpEHUE M

yriy0JeHne 3HAaHU OCHOBHBIX Bu6mrorexa LOK

. pasjieon Kypc? 8 rnacca. ! https://m.edsoo.ru/00adb59e

IIepronrueckuil 3aK0H.
[Tepuoanueckast cucteMa XUMHUYECKUX
anemenToB 1. Y. MenaeneeBa
CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOWCTB XMMHUUYECKUX

AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB

5 KaJus, KaJIbIUSI U UX COCIMHCHMI | bubmunoreka LIOK
B COOTBETCTBHH C ITOJIOKECHUEM https://m.edso0.ru/00adb6b6
aneMeHToB B [lepuoanueckoit cucreme
Y CTPOEHUEM UX
aTOMOB.

3. Knaccudukanus 1 HOMEHKIATypa | Bubmuotexa [JOK
HEOPTaHWYECKHX BEMIECTB https://m.edsoo.ru/00adb7e2
XUMHYECKHE CBOMCTBA BEIIICCTB,

4. OTHOCSIIUXCS K Pa3JINYHbIM KJlaccam 1

HEOPraHUYECKUX COCIMHEHUN,



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2

TE€HETUYECKas CBsI3b HEOPTaHUUECKUX
BEIIECTB.

Pemenue 3amau mo reme
«I'eHeTnyecKas CBsI3b HEOPraHUYECKUX
BEILIECTBY

CTpoeHue BelecTBa: BUABI
XUMHUYECKOM CBI3U. THUIIBI
KPUCTAJUTMUYECKUX PELIETOK,
3aBHCUMOCTH CBOMCTB BEIIIECTBA OT
TUTA KPUCTAIUTMYECKOMN pEelIeTKU U
BUJa XUMHUYECKOU CBSI3U.

JleMoHCTpanuu:
03HAKOMIICHHE C
MOZEITAMU
KPUCTANTHIECKUX
pereTox
HEOPraHUYEeCKUX
BEILIECTB — METAIIOB U
HeMeTa/uioB (rpadura
M anMasa), CI0KHBIX
BEILECTB (XJIOpHIa
HaTpus)

but6mmoreka [IOK
https://m.edsoo.ru/00adbac6

Pemenue 3amau mo temMe «Tumbl
KPUCTAJUTMUYECKUX PELIETOK,
3aBHCUMOCTH CBOMCTB BEIIECTBA OT
THTIA KPUCTAITMIECKOMN PEIIEeTKH U
BHJa XUMHYECKOH CBSA3M

KonTtponsHas padora Nel o teme
«IToBTOpEeHUE U yriayOiieHue 3HaHUH
OCHOBHBIX Pa3JeNoB Kypca § Kiacca»

1.2  OcHOBHbBIE 3aKOHOMEPHOCTH
XHUMHYECKHUX pPeaKuui
Knaccudukanust XMMHUYECKIX PEeaKIIHid
10 pa3IMYHbIM MIPU3HAKaM (110 YUCIy U
COCTaBY YYaCTBYIOIIUX B PEaKIIMH
BEIIIECTB, MO TETIOBOMY 3P EKTy, 1Mo
M3MEHEHUIO CTENeHE OKUCICHUS
XUMHUYECKHUX AJIEMEHTOB, 110
00paTUMOCTH, TIO YIACTHIO

bubmunoreka LIOK
https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

Karajan3aropa). DK30- U
SHIOTEPMHUYUECKHE PEAKIIHH,
TEPMOXUMHUYCCKHE YPABHEHHSI.

10.

Pemrenue 3agad mo teme
«Knaccuduxarms XuMU9IecKnuX peakiui
MO Pa3JIMYHBIM ITPU3HAKAM

11.

[ToHsITHE O CKOPOCTH XUMUYECKOI
pCaknu. IToHsaTue 0 rOMOT€HHEBIX U
TCTCPOTCHHLIX PCAKIIUAX

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

12.

Pemenue 3agau no reme  «CKOpPOCTh
XUMHYECKON PEaKIUn»

13.

[Tonsarue 06 o6paTUMbIX

Y HEOOPATHMBIX XMMUYECKUX PEaKIHsX.
[ToHsITHE O XUMHYECKOM PAaBHOBECHH.
@®akTopsl, BIUSIONIE HA CKOPOCTD
XMMHUYECKON PeaKIMy 1 MOJI0XKEHUE
XMMHYECKOTO PaBHOBECHS

[Hemoncmpayuu:
Hccnenosanue
3aBHCHUMOCTH
CKOPOCTH XMMHYECKOH
peaKLuu oT
BO3ICHCTBHS
Pa3INYHBIX (HaKTOPOB.

bubmunoreka LIOK
https://m.edsoo.ru/00adc28c

14.

OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peaKInu, JIEKTPOHHBIN OanaHC
OKHCITUTEIFHO-BOCCTAHOBUTEILHOU
PEaKITiH.

Jemoncmpayuu.:OnbIT
BI, WILTIOCTPHPYIOLIUE
HpUMEPBI
OKHCIHTEIBHO-
BOCCTaHOBHTEIBHBIX
peaxumii (ropenue,
PEaKIny pa3ioKeHHs,
COCIMHEHUS).

bubmunoreka LIOK
https://m.edsoo.ru/00adcade

15.

CocraBneHue ypaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BAaHUEM METO/1a
3JIEKTPOHHOTO OajaHca.

bubmunoreka LIOK
https://m.edsoo.ru/00adcade
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Pemenne 3agau mo reme «CocTaBieHUe

16. YpaBHEHU OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX PEAKIIUI»
1.3 DaexkTpoanTnyeckas
aucconuanus. XuMH4YeCcKHe peakuuu
B pacTtBopax. Teopus
o Jlemoncmpayuu:
3JIEKTPOIUTUYECKON JUCCOIUALINH. Wecenonate
17 DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHI. SJICKTPONPOBOAHOCTH bubmunoreka LIOK
. PacTBOPOB BELICCTB,
Karnonsl, annoHbl. Mexanu3m nponecca https://m.edsoo.ru/00adcd68
JUCCOLIMAIINY BEIIECTB C Pa3InYHBIMU FHCCOLIMALIH KHEJIOT,
EeJIOYECH U COJICHU
BUJAMU XUMHUYECKOI cBs13u. CTerneHn
nuccormannu. CHIIbHBIE U clIa0bIe
AIEKTPOIUTHI
Jemoncmpayuu:
OIIBITHI,
Peaknyu noHHOro ooMeHa. Y clIoBus HATOCTpHPYIONIHE
18 MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa, TPUSHAKH MPOTCKAHIA bu6nuoreka [IOK
. peaxunn HUOHHOTO
TIOJTHBIE U COKPAIIEHHBIE HOHHBIE oGmena (oBpasosarme https://m.edsoo.ru/00add448
aBHCHUS eaKHI/Iﬁ. OcajKa, BBIACIICHUE rasa,
yp p 00pa30BaHUE BOJBI).
19 Pemenue 3agay nmo reme «Peakmuu
" | MOHHOrO OOMEHa»
JlabopamopHbiii onvim
1. U3yaenue
MIPU3HAKOB
XHUMHUYECKHE CBOMCTBA KUCIOT U IIPOTEKAHHS PEAKIIHH Bt LOK
o o 6 HOJIMoTEeKa
20.  OCHOBaHHIi B CBETE Npe/ICTABICHUI 00 HIOHHOTO OBMEH B

AJICKTPOJIUTUYECKON JTUCCOIHAITIT

pacTBopax
JNEKTPOIHUTOB (C
00pa3oBaHNEM OcaJIKa,
BBIJICJICHUEM Ta3a,
00pa3oBaHHEM BOJIbI).

https://m.edsoo.ru/00add5d8
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Pemenne 3aaa4d 110 TEMC «XHUMHUUYECKHUE

21. N
CBOMCTBA KUCIIOT»
XUMHUUYECKUE CBOMCTBA COJIEN B CBETE Hemoncmpayuu:
. . Pacno3naBanue
5 | TPEACTaBIeHHA 00 PIIEKTPOTUTHIECKOMN HEOPTAHHHECKHX bu6nuoreka [IOK
" muccoumanuu KauecTBeHHbIE peakuuu BELLECTE C MOMOILIBIO https://m.edsoo.ru/00add8b2
KAa4€CTBCHHbBIX
Ha MOHBI. peaxiyii Ha HOHBI.
2 Pemmenue 3agay mo reMe « XUMHUUECKHE
" cBOIiCTBa coJIei»
. but6mmoreka [IOK
24.  TloHsTHE O TUAPOIU3E COJIECH
https://m.edsoo.ru/00add9d4
O0001IeHre U cUCTEMATU3aLMs 3HAHUN
55 10 TeEME «IJIEKTPOJIMTHYECKASA bu6nuoreka [IOK
" pmeconmanus. XMMHUYecKHe peakunu https://m.edsoo.ru/00addd12
B PacTBOpax»
26 [TpakTuueckas padorta Ne 1. «Pemienue 1 bubnmoreka [JOK
’ 3KCTIEPUMEHTAITBHBIX 33149 https://m.edsoo.ru/00addbfa
KonTponpHas padora Ne2 o teme
27 «IIIEKTPO ecka ccolua bubmorexa LIOK
) JIEKTPOITUTUY ST IUCCOIIHALIN.
p https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUN B PACTBOPAX)
Pa3znea 2. HemeTaJliIbI H UX
coeINHEeHN
2.1 OO0mas xapakTepuCTHKA
XHMH4YeCKHUX 3JieMeHTOB VIIA- AemoncTpauu:
OHBITI:I, OTpakaroLiue
28 rpynnbl. O01as xapakTepucTuKa F——— bubmunoreka LIOK

raJIoreHoB.
Crpoenue u pu3NIECKue CBOMCTBA
MPOCTHIX BEIIECTB — raJIOreHOB.
XUMHUYECKUE CBOWCTBA HA IPUMEPE
XJiopa

XUMHYECKUE CBOMCTBA
rajJioreHoOB ¥ HX
COCIMHCHUI

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

29.

Pemienue 3agau no reme «XuMU4eCKue
CBOICTBA HA MPUMEPE XJIOPa»

30.

Xnoposogopoa. CosnsiHast KUCIIOTa,
XMMHUYECKHE CBOICTBA, I1OJIy4EHHE,
npuMeHeHue. [lerictBue xiopa u
XJIOPOBOZOPOJa HA OpraHU3M YEJIOBEKa.

JlabopamopHbiii onvim
2. zy4enue cBOHCTB
COJITHOM KHCIIOTHL.
IIpoBenenune
Ka4eCTBEHHBIX
peaxIuii Ha XJIOpHUI-
HOHBI.

but6mmoreka [IOK
https://m.edsoo.ru/00ade104

31.

Pemenue 3amau o reme Baxknaeiime
XJIOPUBI U UX HAXOXKJACHHUE B IPUPOJIE.

32.

[IpakTrueckas padota Ne 2 o Teme
«ITonyueHnne COITHOM KUCIIOTHI,
M3y4YEeHHUE €€ CBOMCTBY»

but6mmoreka [IOK
https://m.edsoo.ru/00ade348

33.

Brruucienus 1o ypaBHEHUIM
XUMHUYECKHX PEAKIIHI, eCITH OJMH U3
peareHTOB J1aH B U30BITKE

Bbubmunoreka LIOK
https://m.edsoo.ru/00ade488

34.

Pemenue 3agau no reme BoeruucneHust
110 YPABHEHHUSAM XMMHYECKUX PEAKIUH,
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE

35.

2.2 O0mas xapaKkTepucTHKA
3jeMeHTOB VIA-rpynnsl. CTpoeHue u
¢u3nUeckre CBOMCTBA MPOCTOTO
BEIIECTBA KHUCIOPOAA. AJIJIOTPOITHBIE
MoauUKAITIU KUCITIOPO/Ia.

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

36.

AnnoTpornHbie MOAU(UKALIUY CEPHI.
Haxoxnenue cepbl 1 €€ COeIMHEHU B
npupoge. XMMHUYECKHUE CBOMCTBA CEPBI

[Hemoncmpayuu:
O3HaKOMIJICHHUE C
o0pa3iaMu cepsl U ee
COCIMHEHUSMU

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

37.

CepoBoaopoj, cTpoeHue, Pu3ndecKue u
XUMHUYECKUE CBOMCTBA

bu6mmoreka [IOK
https://m.edso0.ru/00ade802
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[Hemoncmpayuu:

Hab6monenue
OKcuapl cepbl KaK IpeICTaBUTENN
fiponecca bubmoreka [IOK
38.  KUCHOTHBIX OKcHAOB. CepHas KHCIIOTA, o0yrIMBaHKs caxapa
. [0 KeHcTBHEM https://m.edsoo.ru/00adea28
duznyeckne 1 XuMHUYEeCKHe CBONCTBRA. ,
KOHIEHTPUPOBAHHOU
cepHoifx KHCJIOTHI.
JlabopamopHvie
onvimer 3. U3yuenue
XUMHUYCCKUX CBOMCTB
o pa30aBICHHON CepHOU
[Ipumenenue cepHoi KucaoTel. Conu
KHCJIOTBI
39, CEpPHOM KHUCJIOThI, KAUECTBEHHAs 4. TpoBeneHue
ea ac (ba o Ka4eCTBEHHOM
peaKnus Ha CyJb(aT-HOH. peakiuy Ha cyb(at-
HMOH U HAOJIIOAeHUE
TpU3HaKa ee
IPOTEKaHUA
Pemenue 3agau no reme «lIpumenenue
40.  cepHOU KHCIIOT U COJIEH CEpHOI
KHCIJIOTBD)
XUMHUUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO CII0c00a
A1 MOJTYYEHUST CEPHOM KUCITOTHI. bubmmoreka [JOK
" XHMMHYECKOE 3arps3HEHHe https://m.edsoo.ru/00adec8a
OKPY’KaIOIIEeH cpeibl COETUHEHUSIMHU
Cephl, CIIOCOOBI €r0 MPeI0TBPAIICHUS.
Pemenue 3agay mo reme
42. | «IPOMBINIJICHHBIN CI0c00a MOTydeHUs
CEpPHOM KUCIOThD»
4 Brruncnenue MaccoBoit 01U BBIXOJIa bubmoreka [JOK
" OpojyKTa peakimuu https://m.edsoo.ru/00adec8a
Pemenue 3agau no reme «Bbruucnenue
44.  MaccoBOM JOJIM BBIXOJA MPOIAYKTA

peaKIumy
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2.3 O0mas xapakTepucTHKA

3JeMeHTOB VA-Tpynnbl. A30T, geMOHcmaH"":
3HAKOMJICHHUE C EI/I6JII/IOTGK3. HOK
45. aCIIPOCTpPAaHEHUEC B IIPUPOJEC (u3MIeCKUMH
2) R P e P . Zcp . c, oiicTEa CBOMCTRAMMN 23072 1 https://m.edsoo.ru/00adeeab
M3UYECKUE U XUMUYECKUE CBOMCTBA. JE——
Kpyrosopor a3ora B npupo/e.
AmMHaK, ero Gu3nvecKue u
XMMHYECKHE CBOMCTBA, MOJYYEHUE U Hemonctpartuu:
Tlonyuenue,
46 PHUMEHEHHE. Conu aMMOHHS, X cobupare, bubnnorexa [IOK
" (u3BHYECKHE U XUMHYECKHE CBOMCTBA, paclosHaBaHNC https://m.edsoo.ru/00adf004
U3YyYCHUE CBOUCTB
npuMeHeHne. KauecTBeHHas peakuus B —
Ha MOHBI AMMOHHUS.
[IpakTrueckas padota Ne 3 o Teme Bu6 10K
noInoTeKa
47. «IlomyuyeHne aMMHaKa, U3y4EHHUE €TO 1
i https://m.edsoo.ru/00adf180
CBOMCTB»
JleMoHCTpanuu:
48 A3oTHas KUCIoTa, €€ hru3ndecKue u Bsanmopeiictane bubnmoreka [JOK
. o KOHIEHTPUPOBAHHOU
XUMHUUYECKHE CBONCTBA A30THOM KHCIIOTH C https://m.edso0.ru/00adf306
MEJIbI0
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPATBbHBIX HAemonctparmmu: Bu6 10K
_ 0 noInoTeKa
49.  ynoOpeHuii. XuMHu4yecKoe 3arpsizHeHHe SHAKOMIETIHE ©
. 06pasIaMH a30THEIX https://m.edsoo.ru/00adf518
OKPY’KaIOIIEeH cpeibl COEUHEHUSIMHU yA0OpeHHii.
azora
Pewenue 3anau o reme
50 Hcnonp30BaHne HUTPATOB U COJIEH
" aMMOHHS B KQUECTBE MHUHEPAILHBIX
yA0OpeHUH.
docdop, aToTPOIHbIE MOAUDUKAIIMN Hemonctpartnn: bubnunoreka [IOK
51. O3HaKoMIIEHHE C

docdopa, puznveckre U XUMHIECKUE

(usnuecKuMI

https://m.edsoo.ru/00adf68a
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cBoiictBa. Okcup pocdopa (V) u
dbocdopras kucinoTa, pu3nUecKue u
XHUMHYECKHE CBOMCTBA, ITOJTyUYeHHE

cBoiicTBamHu docdopa
M €ro COeIMHECHUI

JleMoHCTpanuu:
O3HaKOMIICHHE C
obpazamMu
(hochopHbIX
yznoOpeHuit.
Hcnonp3oBanue pocdaroB B kauecTBe Jlabopamopnvie
% onwimol 5: bubnuoreka HOK
52. MUHEpaJTbHBIX YI00peHui. 3arps3HeHue
o Tposenenne https://m.edsoo.ru/00adfc20
IMPpUPOAHOU CPEABI (bOC(l)aTaMI/I KaueCTBEHHBIX
peakLuii Ha MOH
aMMOHHUs U pocdat-
WOH, 1 U3YYCHUC
IIPU3HAKOB UX
NPOTEKAHUS.
Pemrenue 3agay mo teme
53 «Hcnonb3oBanue ¢hochaTroB B KauecTBE
" MHHEpaJIbHBIX yI00peHuii. 3arps3HeHue
IpHUPOIHON cpeanl hocdaramm»
Jemoncmpayuu:
2.4 OOmas xapakTepucTuKa Mogzenu
XMMHYeCKHX dj1eMeHToB IVA- KPHCTAITITACCKIT
PEUIETOK ajiMasa,
rpynmnbl. anepozx, AJIOTPOITHBIC rpaduTa, GyiuiepeHa.
54 MoIu(UKaIIH, pacIpOCTPaHEHHE B O3HaKoMIeHHE ¢ bu6mmoreka [IOK
' ’ mporeccom azcopbuun https://m.edsoo.ru/00adfd9c
nmpuponae, (bHSI/I‘IeCKI/Ie U XUMHUUYCCKHUC PacCTBOPEHHBIX
cBoifcTBa. Ancopouus. Kpyrosopor BOMeECTS
- AJIcoponus. KRpy p aKTHBHUPOBAHHBIM
yriepoaa B IpUpOAC. yIJIeM H YCTPOHCTBOM
MPOTHUBOra3a.
55 Pemenue 3agau no reme Kpyrosoport
' yriepojna B MPUPOJIE.
OKCI/II[BI yriepoaa, ux q)HSI/I‘IeCKI/Ie n Jlabopamopnwul onvim
o 9 6. Ionyuenue, bubnuoreka HOK
56. XMMHYECKHE CBOMCTBA, IEHCTBUE HA

JKUBBIC OpTaHU3MBbI, ITIOJIYUCHUC U

cobupanue,
pacro3HaBaHUe U

https://m.edsoo.ru/00adfebe
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IIPUMEHEHHE. DKOJIOIMUECKUE
Ipo0JIeMBbI, CBA3aHHBIE C OKCUIIOM
yriepona (IV)

HU3y4uCHUC CBOWCTB
YTIJIEKHUCIIOTO rasa.

57.

Pewenue 3anau o reme
DKoJIorUu4YecKre mpoodIeMbl, CBSI3aHHBIC
¢ okcuaoM yraeponaa (IV)

8.

VYroapHasg KACJIOTa U €€ COJIH, UX
¢u3nueckre 1 XUMHYECKHE CBOMCTBA,
nonyquHe 148 HpI/IMeHeHI/Ie.
KauecTBenHnas peakius Ha KapOOHaT-
noHbl. Vcronp3oBanne KapOOHATOB B
OBITY, MEUITMHE, POMBIIIJICHHOCTH U
CEIILCKOM XO3STCTBE.

JlabopamopHviii onvim
7. IlpoBenenue
Ka4eCTBCHHBIX
peakuuii Ha KapOOHAT
1 CHJINKAT-HOHBI U
U3yYCHUE NIPU3HAKOB
HX TPOTEKaHHMSI.

bubmunoreka LIOK
https://m.eds00.ru/00ae006¢

59.

Pemienne 3amad mo Teme
Hcnonp3oBanue kapOOHATOB B OBITY,
MEIUIIMHE, TPOMBIIUICHHOCTH U
CEIILCKOM XO3STCTBE.

60.

[IpakTuueckas padora Ne 4 o reme
"IlosrydyeHune yrieKucioro rasa.
KauectBenHnast peaxiiyst Ha KapOOHaT-

HOH

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢

61.

[lepBoHauanbHBIE TOHATHUS 00
OpPraHUYeCKUX BELIECTBAX KaK O
COCAMHEHUSX yriepoja. (MeTaH, 3TaH,
ATUJICH, AlleTUJICH, 3TAHOJ, TIUICPHUH,
yKcycHas kucnota). [Ipupoaasie
WCTOYHUKH yTiieBoopoaoB [lonsTre o
OHMOJIOTMYECKH Ba)KHBIX BEIIECTBAX:
JKUpax, OenKax, yriieBojiax.

[Hemoncmpayuu:
Mopenu monexyn
OPTaHUYECKHX
BEILECTB.

bubmunoreka LIOK
https://m.edsoo.ru/00ae054¢
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62.

Pewenne 3anau no reme Ilpuponnsie
UCTOYHUKHU YTJIEBOOPOJIOB

63.

Pemenue 3ama4 no teme Ilonsitue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
XKHpax, OenKax, yrieBoaax.

64.

Pemrenue 3agad mo reme
«IlepBoHauanbHbBIC TOHATHS 00
OpraHUYECKUX BELIECTBAX KaK O
COCIMHEHUSIX YIJIEpOaay

65.

Kpemuuii u ero coeAMHEHHS: OKCH]T
kpemuus (IV) u kpemHUEBas KUCIOTA.
Cunukarsl, UX UCIIOJIb30BAHUE B OBITY,
MEHUIIMHE, TPOMBIIIICHHOCTH.
Baxueiimme cTpouTeNbHbIE
MaTepHuabl: KepaMHUKa, CTEKJIO, LIEMEHT,
0eTOH, Kene300eToH.

JleMoHCTpanuu:
O3HaKOMIICHHE C
TpoayKuuei
CHUJTMKATHOU
TIPOMBIIUICHHOCTH

bu6mmoreka [IOK
https://m.eds00.ru/00ae080a

66.

Pemenne 3amag mo Teme CUIHUKaThI, UX
UCIIOJIb30BaHUE B OBITY, MEIUIIMHE,
HpOMBIIHJIeHHOCTI/I.

67.

[Tpaktuueckas padota Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME
«Baxueie HeMeTauIbl U UX
COCTMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

68.

Kontponbnas padota Ne3 mo teme
«Bakuenme HeMETAJUIEL U UX
COEIMHEHUSD

bubmunoreka LIOK
https://m.edsoo.ru/00ae0e18

69.

Pa3gen 3. MeTaJJIbI M X COCIUHEHU A
3.1 OO0mmue cBONMCTBA META1JI0B

[Hemoncmpayuu:
OO0pasLbl METAIIIOB U
cniaBoB. M3yuyenue

bubmunoreka LIOK
https://m.edsoo.ru/00ael103e
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OO01mast xapaKTepuCcTUKa XUMHUIECKUX
3JIEMEHTOB — METAaJUIOB.
Merannuueckas CBA3b U
MeTaJlJIN4ecKasi KpucTajindeckas
pemérka. Pu3ndyeckKue CBOMCTBA
METAJIJIOB

PE3YNBTaTOB KOPPO3UH
METaJUIOB.
Jlabopamopnvie
onvimul 8:
O3nakomnenue ¢
006pazyamu Memainos
U CnIagos, ux
usuueckumu
ceolicmeamu

70.

Pemenue 3amay mo teme «O0mas
XapaKTePUCTHKA METAIIIIOB)

71.

XHUMHUYECKUE CBOMCTBA METAJUIOB.
DNEKTPOXUMHUYECKHUN psijl HANIPSKEHUN
METaJUIOB

bubmunoreka LIOK
https://m.edsoo.ru/00ael 156

72.

OO6mme cnocoObI MOTYyYEHUS METAJIJIOB.
CrnaBbL.

but6mmoreka [IOK
https://m.edsoo.ru/00ael 156

73.

Pemenue 3agay mo reMe Beraucinenus
10 YPAaBHCHHSIM XUMHYECKUX PEaKITui,
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
IpUMeECH

74.

[ToHsiTHE O KOPPO3UU METAIIIIOB

Jlemoncmpayuu:
N3yuenune
Pe3yIbTaTOB KOPPO3UU
METaJIOB

bubmunoreka LIOK
https://m.edsoo.ru/00ae1278

75.

Pemenne 3a1a4 o TeMe KOppo3us
METAJIJIOB

76.

3.2 BaxHeiilue MeTaLJIbl M HX
coequHenus [llenouHble METaJIIbL;
nonoxenue B [ICXD, crpoeHne aToMoB,
HaxoxJeHue B npupoje. Duznueckue u
XUMHYECKHE CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
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Oxcupl ¥ THAPOKCHIBI HATPUS U

bubmunoreka LIOK
77. kanus. [IpuMeHeHue menouHbIx
. https://m.edsoo.ru/00ac14b2
METAJJIOB M UX COCTUHCHHI.
78 Pemenne 3amau no teme [lpumenenue
" | IIEJIOYHBIX METAJUIOB U UX COCIUHECHUIA.
Illenoyno3zemMenbpHbIS METaJIbI —
o o, Jlemoncmpayuu:
KaJlbIIMii ® MarHuii: TOJ0XKCHUE B o .
KpalHBaHt bu6mmoreka [IOK
79.  TICXD, cTrpoeHue aTOMOB, HaXOXJACHUE ITAMEHH HOHAMH
S — https://m.edsoo.ru/00acl5e8
B npupojie. Pu3nyeckrue U XuMHUYECKHE
KaJIbIHAS
CBOMCTBA Maruus U KaJIbIUs
Jlemoncmpayuu:
. OcodennocTu but6mmoreka [IOK
80. Bakueimue coequHeHU KLU B3aMMOCHCTBHS
OKCHA KATBIIA 1 https://m.edsoo.ru/00aecl5e8
HaTpHsA C BOJOH
81 Pemmenue 3agay mo reMe BaxxkHelmme
" COeIMHEHMS KaJblUs
82. | O000I1IeHNE U CUCTEMATU3ALMS 3HAHUN
. . Hemoncmpayuu:
93 JKEcTkoCTh BOABI U CITOCOOKI €& Heenenosatne bubnuoreka [JOK
" ycTpaHeHHs CBOHCTS XCCTKO https://m.edsoo.ru/00ae 1886
BOJEL.
84 Pemenue 3agay mo reme JKECTKOCTE
" BOJIBI M CIIOCOOBI €8 yCTpaHEHUs]
[IpakTuueckas padora Ne 6 o reme
S .. bubmunoreka LIOK
85. JKécTkocTh BOABI U METOJIBI €€ 1
" https://m.edsoo.ru/00aelae8
YCTpaHECHUS
Amromunuii: nonoxkenue B [ICX0D,
%6 CTPOEHUE aTOMa, HAXOXKJICHHUE B bu6nuoreka [IOK

npupoge. Pusnyeckue U XUMUYECKUE
CBOMCTBA AIIOMUHUS

https://m.edsoo.ru/00aelc64
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87.

AmMdoTepHbIe CBOICTBA OKCHUIA U
THJIPOKCUIA ATFOMUHUS

JIaGopaTopHbIE OTBITH
9: Uccnenosanue
aM(OTEepHBIX CBOMCTB
THAPOKCH/A
ATIOMUHUS 1
THAPOKCH/IA [INHKA

bubmunoreka LIOK
https://m.edsoo.ru/00aelc64

88.

Kenezo: monoxenue B [ICXD3,
CTpOEHHE aTOMa, HaXOXJICHHE B
npupoje. usznyeckne U XUMUUIECKUE
CBOMCTBA KeJie3a

Hemoncmpayuu:Ilpor
ecc ropeHus Jkejesa B
KHUCJI0poJie

bubmunoreka LIOK
https://m.edsoo.ru/00ae1d86

89.

OKcubl, THIPOKCHIBI U COJTH JKeTe3a
(IT) u xemne3a (III), ux cocrtas, cBOKCTBA
U TIONTyYeHUE.

bubmunoreka LIOK
https://m.edsoo.ru/00ae35e6

90.

Pemenne 3amad mo Teme OKCHIEL,
I‘I/Il[pOKCI/II[bI 1 COJIN XKEJIE3a

91.

O0001IeHre U cUCTEMATU3aLMs 3HAHUN

92.

[IpakTuueckas padora Ne 7. Perenue
9KCHEPUMEHTAIBHBIX 3371a4 110 TEMe
«Baxnenmue MeTaJlIbl U UX
COCTMHEHUS

bubmunoreka LIOK
https://m.edsoo.ru/00ae3de8

93.

Brruncnenus mo ypaBHEHUSM
XUMHUYECKHUX PEAKIINi, €CITH OJNH U3
pEeareHToB J1aH B U30BITKE UITU
COJICPKUT IPUMECU. BbIUuCIeHHs 1Mo
YPaBHEHHSIM XUMAYECKUX PEAKITHA,
€CIT OJIH U3 PEarcHTOB JIaH B N30BITKE
WIN COJCPKHUT TIPUMECH.

bubmunoreka LIOK
https://m.edsoo.ru/00ael1750

94.

Pemenue 3agau no reme Boruucnenus
110 YPABHEHHUSAM XMMHYECKUX PEAKIUH,
€CJIY OJUH U3 PEAreHTOB COJIEPKUT
IIPUMECH.



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

Pemenue 3agau no reme Brruncnenus
[0 YPaBHEHUSIM XUMHUYECKHUX PEaKIIHii,

95.
€CJIM OJTMH U3 PEarcHTOB JIaH B H30BITKE
WJT COAEPKUT TPUMECH.
JlaGopaTtopHble
OIIBITHI: HpOBeHeHI/Ie
Ka4CCTBCHHbBIX
peaKum‘/'I Ha UOHBbI
96.  O6OGIIEHNE ¥ CHCTEMATH3AIHS 3HAHUI (MarHmd, kansL,
aJIlOMHUHUA, IMHKA,
sxenesa (1) u sxenesa
(1), meu (1),
OIMKMCAaHUE TPU3HAKOB
X IPOTCKaHUA.
Kontponbnas padota Ne4 o teme
97. | «BaxHenmue MeTaIIbBI U UX
COCIIMHEHU S
Pasznen 4. Xumus u okpy:xaomas
cpena. 4.1 BemecTrBa n MaTepuabl
B JKM3HHM 4YesioBeKa Bemiecrta u AemoncTparn:
o W3yuenune o6pason
gg, | MATEPHAILI B MOBCEHEBHO KH3HU MATepHATIOB (CTEKTIO, bubmorexa LIOK
" yenoBeka. be3omacHOe UCIOIB30BaHUE CILIABb! METAILIOB, https://m.edsoo.ru/00ae3f50
o IIOJIMMEPHBIC
BEILIECTB U XUMHUYECKUX PEAKIUH B MaTepHATEL)
osbITy. [lepBas moMoIp mpu
XUMUYECKHUX 05KOTaxX U OTPABJICHUSIX.
Pemenue 3agay mo reMme beszomacHoe
99. HCIIOJIb30BAHNE BEHIECTB U XUMHUYCCKUX
peakIuii B OBITY.
XUMHUYECKOE 3arpsi3HEHUE
. bubmoreka [{OK
100. okpyxaromei cpenpl. (mpeaenbHas

JOTTyCTUMasi KOHIIEHTPAITUS BEIIECTB (

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



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

101.

Pemenue 3amau mo teme XUMHUUECKOE
3arpsI3HEHUE OKPYKAIOIIECH CPebl.

102.

Ponp xumun B PCIICHUHU 3KOJIOTHUYCCKUX
npobiem

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270
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MMPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI

Konx nposepsiemoro
pe3yabrara

9 KVIACC

IIpoBepsiembie MpeaMeTHBIE Pe3yIbTATHI OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOTPaMMBbI
OCHOBHOT0 00111er0 00pa30BaHusA

IIo Teme: ((BGH_IGCTBO 1 XUMHWYCCKAsl pCaKIU)

1.1

pacKpblBaTh CMBICT OCHOBHBIX XHMHUYECKUX TMOHSTHH: pacTBOp, JIIEKTPOJUTHL, HEIJIEKTPOIUTHI,
ANEKTPOIUTUYECKAs] HUCCOLMALMS, PEAKIUH HMOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYECKOe paBHOBECHE,
oOparuMble © HeoOpaTHMble pEaKIMH, OKHUCIUTEIHbHOBOCCTAHOBUTEIbHBIC PEAKIMH, OKUCIUTENb,
BOCCTAaHOBUTENIb, OKHUCIICHHE ¥ BOCCTAaHOBIIEHUE, aIOTPONHs, aM(pOTEpHOCTh, XHMHUYECKas CBSI3b
(KOoBaJIGHTHAs!, HOHHAsI, METATINYECKasl), KpUCTAJUIMUECKasl pelIETKa, CIJIaBbl, CKOPOCTh XMMHUECKON peakliuu

1.2

WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHMUYECKHMX MOHATHM U NPUMEHATH TU NOHATUS IIPU ONMCAHUHU
BEILLECTB U UX IPEBPALLCHUN

1.3

COCTaBJISITh YPABHEHUS SJIEKTPOTMTHUCCKOM UCCOMAIIMH KHCIIOT, IIISJIOYEH U COJICH, TIOJIHBIE U COKPAIIEHHBIC
ypaBHEHHUS PEaKIMii HOHHOTO 0OMEeHa

1.4

PaCKpbIBaTh CYHIHOCTb OKHCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKL[I/Iﬁ nmocpeaACTBOM COCTAaBJICHUA
AJIEKTPOHHOTO OaJaHca 3TUX PEaKIHA

1.5

IIPOBOJUTH PACUYETHI IT0 YPABHEHUIO XMMUYECKON peakuu

Ilo Temam: «HemeTaiuisl M UX cOeAUHEHUS» U «MeTalibl U UX COEIUHEHUI»

2.1

XapaKTepu30BaTh (OMHUCHIBATh) OOMME W CHEIU(UUECKHE XUMHUYECKHE CBOMCTBA MPOCTHIX H CIOKHBIX
BEIIECTB, MOATBEPXkKAAsl OMUCAHUE TPUMEPAMH MOJCKYJSPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIUI

2.2

COCTABJISITh YPaBHEHUS PEAKIIUN, TIOITBEPKIAONTUX CYIIIECTBOBAHNUE T€HETUYECKON CBS3H MEXK/y BEIIECTBAMHU
pa3INYHBIX KJIACCOB

23

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT X CTPOEHUS, BO3MOKHOCTU MPOTEKAHUS XUMUYECKUX
MIPEBPALICHHI B pAa3JIUYHbIX YCIOBUSIX

24

ClleZIoBaTh MpaBUJIaM TIOJH30BAHUS XUMHUYECKOW TOCYJOW M J1abOpaTOpHBIM 00OpYJOBaHHEM, a TaKXke
npaBuUjaM OOpAIIeHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLHSMH IO BBIMOJHEHHUIO JTAOOPAaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYCHHUIO M COOMPAHUIO ra3000pa3HBIX BENECTB (aMMHUaKa M YTJIEKHUCIIOTO Ta3a)




Kon nposepsiemoro IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI 00pa30BaTeILHOI MPOrpaMMbl
pe3yJabTara OCHOBHOTI'0 00111ero 00pa30BaHus

MNPpOBOAUTDL PCAKIIUU, ITOATBCPIKAAOIIUC Ka4eCTBEHHBIN COCTaB PA3JIMYHBIX BCIICCTB: PACIIO3HABATH OIIBITHBIM

2.5 myTéM XJIOpUA-, OpoMHUI, noau, kKapOoHaT, ¢hocdaT, CUIHNKAT, CyJIb(aT, THAPOKCUINOHBI, KATHOHBI aMMOHHUS,
MOHBI U3YUYEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTaHUUECKUX BEIIECTB
3 I1o Teme: «XuMUs U OKPYIKAOILAsL CPEay
3.1 pacKpbIBaTh CMbICI OCHOBHBIX xuMHuueckux nouatuii: [1/IK BemecTa; Koppo3usi METaIII0B

MNPUMCHATH OCHOBHBIC OIICpalvun MBICIATENbHON ACATCIIbHOCTU — aHAJIU3 U CUHTC3, CPABHCHUC, 0606L[ICHI/IC,
CUCTCMATHU3AlIUI0, BBIABJICHUC IMMPUYNHHO-CICACTBCHHBIX CBsI3Eell — AJid U3Yy4YCHUA CBOIICTB BCUICCTB U
XUMHAYECKHX PEaKIUii; eCTEeCTBCHHOHAYYHbBIC METO/IbI TO3HAHUS — HAOIO/ICHHE, U3MEPEHUE, MOJICITUPOBaHUE,
AKCTIICPUMEHT (PEaTbHBIM U MBICTICHHBIN )

3.2

ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

9 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 BeniectBo 1 xumnueckast peakuus. [lopropenue

Ilepuoanueckuii 3akoH. [lepruoguueckas cucremMa xumuueckux 3nemeHToB [[.M. MenaeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH
1.1 B U3MEHECHHUM CBOMCTB XMMHUYECKUX DIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalaus, KAJIbLHSI U UX COCOUHEHUN B COOTBETCTBHUM C
IT0JIOKEHUEM IEMEHTOB B [lepnoanyeckoil cucTeMe U CTPOCHUEM UX aTOMOB

Crpoenue BemiecTBa: BUABI XMMHUYECKON CBsI3U. THUMBI KPUCTANIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBAa OT THUIIA
KPUCTANTNYECKON PEIIETKA U BHUJA XUMHYECKOW cBsi3u. Knaccudukaius ¥ HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB (MEXIy-
HapoJIHasl U TPUBHAJbHASA). XUMHUYECKHUE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PA3IUYHBIM KJIACCaM HEOPTaHWYECKUX COCIUHCHHM,
T€HETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB

1.2

Knaccuukanus XUMUYECKUX peakluil MO pa3IuYHbIM MpH3HAKaM (IO YUCIY M COCTaBY YYAaCTBYIOIIMX B PEAKIUH BEIIECTB, IO
1.3 TerIoBoMy 3 (deKTy, Mo U3MEHEHHUIO CTENEHEeW OKHCICHUS XUMUYECKHX 3JIEMEHTOB, [0 00paTUMOCTH, 110 YYaCTHIO KaTaJln3aTopa).
DK30- ¥ HJIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKHE ypaBHEHUs. [IoHATHE 0 CKOPOCTH XUMUYECKON pEAKIIUN




Kon

1.4

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

[Tonsatue 06 0OpaTUMBIX M HEOOPATHUMBIX XMMUYECKHX peakuuax. [IoHsATHe 0 TOMOTeHHBIX U FeTepOreHHBIX peakuusx. [lonsrue o
XUMUYECKOM paBHOBECUU. DAKTOPBI, BIUSAIOIIKME HA CKOPOCTh XMMUYECKOU PEAKIUU U I10JI0KEHUE XUMUUYECKOIO PAaBHOBECHSI

1.5

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pc€akuuu, 3HCKTpOHHBII>i 0aJaHC OKHCIIMTEIBHO-BOCCTAHOBUTEILHOM pEaKknum. CocraBnenne
ypaBHeHHﬁ OKHCJIIHMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C HUCITOJIb3OBAHUCM MCTOAA 3JICKTPOHHOI'O Oananca

1.6

Teopust 2IEKTPOINTUYECKON TUCCOLMALIAN. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI. KaTnOHbI, aHMOHBI. MeXaHU3M IMCCOLMALINN BELLIECTB
C pPa3IMYHBIMU BUJAMH XMMHUYECKOH cBsA3H. CreneHb nucconuanuu. CuibHbIe U c1alble IEKTPOIUThL. Peakinu HOHHOro oOMeHa.
VYcnoBusi mpoTekaHUsl peakiuii MOHHOTO OOMEHa, MOJHBIE U COKpaIlIéHHbIE WOHHBIC ypaBHEHHUs peakinuii. CBOMCTBa KHCIIOT,
OCHOBAHHUU U COJIEH B CBETE MPEACTABICHUN 00 3IEKTPOIUTHUECKON nuccormanuu. KauecTBeHHble peakiinu Ha HOHBL. [loHATHE 0
TUAPOJIN3E COJICH

1.7

XUMHUECKUH IKCIIEPHUMEHT: O03HAKOMJICHHE C MOCISIMH KPHCTALTHUECKUX PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAJUIOB U
HeMeTalsioB (TpaduTa M amMasa), CIOKHBIX BEIISCTB (XJIOpHUIA HATPHS); UCCICIOBAHHE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOU
pEaKuu OT BO3JACHCTBHSI Pa3INUHbIX ()aKTOPOB; UCCIICOBAHKE AIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOIHAIIIH
KHCJIOT, IIEJIoYe U coyiel (BO3MOYKHO HCIIOJIb30BaHUE BUICOMATEPHAIIOB); MPOBEIEHHUE OIBITOB, WUTIOCTPUPYIOMIMX MPU3HAKU
MPOTEKAHUS Peaklnii HOHHOTO oOMeHa (0Opa3oBaHME OCa/Ka, BBIJICICHUE Ta3a, 00pa30BaHUE BOJbI); OMBITOB, HILTIOCTPUPYIOIINX
IIPUMEPBl  OKUCIIMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAaKIUM (TOpEeHHEe, peaklUuu pasioKEHUs, COEIMHEHUs); paclo3HaBaHHE
HCOPTraHNYCCKUX BCIICCTB C TIOMOIIBIO KaUCCTBCHHLIX peaKLII/Iﬁ Ha MOHBI, pCHICHUC SKCICPUMCHTAJIbHBIX 3a1a4

Hemeramie! 1 ux COCOAMHCHU S

2.1

OOm1ast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEepPHbIE cTeNeHH oKucieHus. CtpoeHue u puznyeckue
CBOMCTBA IIPOCTBIX BELIECTB — FAJIOT€HOB. XUMHUUYECKHE CBOMCTBA HAa IIPUMEPE XJIOpa (B3aUMOJICHCTBUE C METAJUIAMH, HEMETAJUIAMH,
menoyamu).  Xiopoogopona. ColnissHas KHCIIOTa, XHUMHYECKHE CBOWCTBa, MOJIydeHHE, NpuMeHeHue. JleiicTBue Xxjopa u
XJIOPOBOZOPOA Ha OPraHU3M 4eIoBeKa. BakHelue XJI0puabl M HX HaXO0KJIECHUE B IPUPOJE

2.2

Oom1as xapakTepucTuka 31eMeHToB VIA-rpynmsl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbIE CTENEeHN OKHucaeHusa. CTpoeHue u
¢bu3nyeckue CBOMCTBA MPOCTHIX BEILECTB — KUCIOPOJA U Cepbl. AJUIOTPONHbIE MOAM(DUKALNN KUCIOPOAA U Cepbl. XUMHUECKHUE
cBolicTBa cepbl. CepoBOAOPOA, CTPOCHHE, (PU3HUECKHE U XUMHUYECKUe cBoWcTBA. OKCHIBI cepbl KaK IMPEICTaBUTENIN KUCIOTHBIX
okcuaoB. CepHast KUCIIOTa, (PU3MUECKUE U XUMHUYECKHE CBOMCTBaA (00IIME KaK MPEeICTaBUTENs Kjlacca KUCIOT U crennduieckue).
XUMHUYECKUE peaKiuy, JeKallie B OCHOBE MPOMBIIUIEHHOTO crioco0a moydeHus: cepHoit kucnothl. [Ipumenenue. Conu cepHoi
KHCJIOThI, Ka4eCTBEHHAasl peakuus Ha cyiabgaT-uoH. HaxoxnaeHue cepbl U €€ coeAMHEHUI B mpupoje. XUMHUYECKOE 3arpsi3HEHUe
OKpY’Karollel Cpeibl COEAUMHEHMSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €0 MPEJOTBPALLCHHSI




Kon
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HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

OOmiast xapakTepucTHka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOSHHsI aTOMOB, XapaKTEpHBIE CTENEHU OKUCICHHUS. A3OT,
pacrpocTpaHeHHe B MpHpoJe, Pu3nYeckre U XMMUYeckue cBoiicTBa. KpyroBopor asora B mpupoae. AMMHUAK, €ro (pu3uuecKue
U XUMHUYECKHE CBOWCTBA, MONy4eHUe U npuMmeHeHue. Coiau aMMOHMA, UX (U3MYECKHE U XMMUYECKHE CBOMCTBA, IMPUMEHEHHE.
KayecTBeHHast peakiiysi Ha MOHbI aMMOHUsA. A30THasi KMCII0Ta, €€ NOody4YeHne, (pU3nueckue U XMMUYecKHe CBOWCTBa (00IIMe Kak
NPEJCTaBUTENS KJlacca KHUCIOT M crenuduyueckue). Vcnoiap3oBaHWe HUTPATOB M COJIEHM aMMOHMS B KayeCTBE MHUHEPAIbHBIX
ynoOpeHnid. XMMHUYECKOE 3arps3HEHUE OKpY’KaloIIeld cpelbl COCTUHEHUSMHU a30Ta (KUCIOTHbBIE JOXKAM, 3arpsA3HEHHE BO3/1yXa,
TTOYBBI U BOJJOEMOB)

24

docdop, amnorpomnubsie Moaudukamu Gocdopa, pusndeckue u xumuaeckue cBoiictea. Oxeun pochopa(V) u pochopnas kucnora,
¢bu3nyecKkue 1 XUMHUYECKHE CBOMCTBA, nosyueHue. Mcrnonb3oBanue GochaToB B KaueCTBE MUHEPATbHBIX YI00pEHUH

2.5

O6mras xapaktepuctuka 351eMeHToB [VA-rpymmbl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE CTEMEHU OKHUCICHUA. YTIIEPO,
JIJIOTPOTIHBIE MOAM(UKALMY, pAacCHpOCTpaHEHUE B Mpupoje, (pusmueckre W XUMHUYECKue cBoiicTBa. AjpcopOuusa. Kpyrosopor
yraepona B npupojie. OKCUasl yriepoaa, ux Gu3ndeckue 1 XUMHUECKUE CBOICTBA, IEHCTBHE HA JKUBBIE OPraHU3MBI, IOJTyUYCHHE
U TIpUMEHEHHe. DKOJIOrnYeckre mpodaeMbl, cBA3aHHble ¢ okcuaoM yriepoaa(IV); rumoresa rno0aibHOrO MOTEIUICHUS KIMMAaTa,
MapHUKOBBIA 3 dekT. YronbHas KUCIOTa U €€ coyd, UX (pu3Mueckrue M XMMHUYECKHE CBOMCTBA, MOJyYE€HUE M TNPUMEHEHHE.
KauectBenHnas peakuuss Ha kapOoHaT-vOHBIL. lcrnonb3oBanue kapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO03iHUCTBC

2.6

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBaX KaK O COCAUHEHUSX yriepoiaa (MeTaH, 3TaH, STHJIEH, alleTUJIeH, STaHOJ,
TIIMLEPHH, YKCYCHas KucnoTa). Ix cocraB n xumuueckoe crpoenue. [lonatue o Onosornyecky BaKHBIX BEIIECTBAX: JKHUpax, OenKax,
YIJIEBOJIAX — M UX POJIM B JKM3HU YeJIoBeKa. MarepuanbHOE €IMHCTBO OPraHMYECKUX U HEOPTAHUUECKUX COSIMHEHUN

2.7

Kpemunii, ero ¢usnyeckne m XUMHYECKHE CBOWMCTBA, MojydeHuWe W mnpumeHeHue. CoennHeHHMs KpeMHHS B npupone. OOmme
npencrasieHust 00 okcune kpemHusi(IV) u kpemuueBoit kucinore. CHIMKATBI, UX UCIOJIB30BaHUE B OBITY, MEIUILIUHE, MPOMBbIII-
JIEHHOCTU. BakHeiimue cTpouTenbHbIe MaTepUaNbl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [IpobieMbr Ge3omacHOro
HCIIOJIb3OBAHHU CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ JKU3HU

2.8

XUMUYECKUH HKCIIEPUMEHT: H3yueHue 00pa3lioB HEOPraHMUECKHUX BEUIECTB, CBOMCTB COJISTHOM KUCIIOTHI; IPOBEACHHE KAUeCTBEHHBIX
peaxkuuii Ha XJIOPUI-UOHBI U HaOII0IeHNE MTPU3HAKOB UX MPOTEKAHUS; ONbBITHI, OTpaXkaroline (pu3nveckre 1 XuMUYeCKUe CBOMCTBA
raJIOTeHOB U UX COeTMHEHMIA (BO3MOYKHO UCIIOIH30BAHUE BUAEOMATEPHUATIOB); O3HAKOMJICHHE C 00pa3IiaMu XJIOPUAOB (TaJIOreHUI0B);
O3HAKOMJICHHE C O0paslamMH cepbl M €€ COeTUHEHUAMHU (BO3MOXKHO HCIIONB30BAaHHE BUACOMATEPUANIOB); HAOIIOACHUE Ipolecca
oOyrimBaHUs caxapa Mo AeHCTBUEeM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3yUYeHNE XUMHUYECKUX CBOMCTB pa30aBICHHOM CEpHO
KHCIIOTBI, MPOBEJCHNE KayeCTBEHHOM peaklUuu Ha cyib(paT-uOH U HaOMIOJeHHEe MpHu3HaKa e€ MpOTEeKaHHs; O3HAKOMIIEHHE C
(bu3nuecKUMHU CBOMCTBaMH a30Ta, pochopa u ux coenuHeHU (BO3MOKHO UCTIOIB30BaHUE BUACOMATEPUAIOB), 00pa3IiaMy a30THBIX




Kon
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u dochopHBIX yA0OpeHUH; MoJydYeHne, coOnpanne, paclio3HaBaHWE M W3yUYCHHUE CBOMCTB aMMHUaKa; MPOBEICHUE KAaYECTBEHHBIX
peakiuii Ha MIOH aMMOHUS U (ocaT-uOH U U3ydeHUE MPU3HAKOB UX MPOTEKAaHUs, B3aUMOJICHICTBHE KOHIICHTPHUPOBAHHOM a30THON
KHCJIOTHI C ME/IbIO (BO3MOKHO MCIIONIb30BaHUE BUICOMATEPHAJIOB); U3YUEHUE MOJIeNIEH KpUCTAIITMUECKUX PEIIETOK anmasa, rpadura,
¢ynnepeHa; 03HaKOMJIEHHE C TPOLIECCOM a/1COPOLIMY PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTUBOTa3a;
MoJIy4eHue, coOrpaHue, paclo3HaBaHUe U U3yUeHHe CBOMCTB YIJIEKHUCIIOTO ra3a; MPoBeIeHNEe KaYeCTBEeHHbBIX PEeaKIiii Ha KapOoHaT-
U CWJIMKAaT-UOHBI U M3yYEHUE IPU3HAKOB UX NIPOTEKAHUS; O3HAKOMJIEHHUE C NMPOIYKIUEN CHIIMKATHON IPOMBILIEHHOCTH; PELICHHUE
SKCIIEPUMEHTAIBHBIX 337a4 110 TeMe « BakHele HeMeTaJlulbl U UX COEIMHEHUS»

Mertannel 1 uX COCOAUMHCHU

3.1

OGH_IEUI XapaKTCPUCTHKA XUMHUUYCCKHUX 3JICMCHTOB — MCTAJIJIOB HA OCHOBAHUU UX ITOJIOKCHUA B HepI/IOI[I/I‘IeCKOI\/'I CUCTEMC XUMHNYCCKUX
snemenToB /.M. MenneneeBa u crpoeHust aroMoB. CTpoeHHE MEeTaJUIOB. MeTalmnyeckasi CBA3b U METAJUIMYECKAsi KpUCTAITMYECKast
pemeéTka. DIEKTPOXUMUYECKHI psii HATPSHKEHUI METaJlIoB

3.2

dusnueckue U XMMUYECKUe CBOcTBa MeTayuioB. O011He criocoOb! moyueHus MeTaiioB. [IoHsITHE 0 KOpPO3UU METAJIIOB, OCHOBHBIE
COCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTallb, YyTYH, JIOPATIOMUHUHN, OpOH3a) M UX IPUMEHEHHE B OBITY M TPOMBIIIIICHHOCTH

3.3

[Ilenounbie MeTaybl: nojoxkeHue B Ilepuognyeckoil cucreme xumuyeckux 3iemMeHToB /.M. MenaeneeBa; cTpoeHUE UX aTOMOB;
Hax0oXJeHHEe B npupoje. Puznueckue U XMMHUYECKUE CBOMCTBA (Ha mpuUMepe HaTpus U Kanus). OKCHIIbI U THJIPOKCHUJIBI HATpUs U
KaJiusl. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIJIOB U UX COG,Z[I/IHGHI/Iﬁ

3.4

[IlenoyHO3eMeENbHBIE METAJUIBI MAarHUM W Kaiblui: moJjioxkeHue B [lepuomuueckoil cucreme XuMuueckux siemeHtoB JI.H.
MenzeneeBa; CTpOEHUE UX AaTOMOB; HaX0KJAeHUE B Ipupoae. Pru3nyeckue 1 XUMUYECKHE CBOMCTBA MArHUs U Kajblns. BaxHeiimme
COCTMHEHUS KaIbIHsl (OKCUM, THAPOKCHU, COJN). JKECTKOCTH BOJBI M CIOCOOBI €€ YCTpaHEHUs

3.5

AmomuHuil: nosoxkenne B Ilepuognueckoil cucreMe xumuyeckux smeMeHToB .M. MeHneneeBa; CTpoeHME aTroMa; HaXxOXKICHUE B
npupone. Gusnueckre u XMMHYECKHEe CBOWCTBA allfoMUHNSA. AMGOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA ATFOMUHUS

3.6

Kenezo: nonoxenune B [lepmoanueckoil cucreme xumudeckux snemeHToB .M. MeHaeneeBa; cTpoeHUE aToma; HaxOXKJIEHUE B
npupojie. Puzndeckue 1 XUMUIECKHE CBOMCTBA xkere3a. Okcuasl, ruapokcuabl u conu xene3a(ll) u sxenesa(Ill), ux cocras, cBolicTBa
Y TIOJTyYEHUE

3.7

XUMHUYECKUN DKCIIEPUMEHT: O3HAKOMJIEHHE C O0pa3llaMi METaUIOB M CIIaBOB, MX (PU3MYECKHMMH CBOWCTBAMU; H3YUYCHHE
Pe3yIbTaTOB KOPPO3UH METAILUIOB (BO3MOXKHO HCITOJIb30BaHUE BUICOMATEPHAIIOB), 0COOCHHOCTEH B3aMMOACHCTBUS OKCUIA KAIbIINS
W HAaTpHsi ¢ BOAOH (BO3MOXKHO HCITOJIb30BAaHHE BUCOMATEPHAIIOB); MCCIICIOBAHUE CBOMCTB >KECTKOW BOJBI; MPOIECCa TOPEHHUS
&Kelle3a B KUCIOpoAe (BO3MOXKHO HCIOJB30BaHUE BHIEOMATEPHANIOB); MPU3HAKOB MPOTCKAHUS KAYECTBEHHBIX PEAKIUH HAa HOHBI
(MarHus, Kanplwsi, amroMuHus, nuHka, sxenesa(ll) u xeneza(Ill), menu(Il); HabmoneHNEe W omHMcaHWE MPOIECCOB OKPAITUBAHUS




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

IJIaAMEHU MOHAMU HaTpHsl, Kaldus U KaJlblus (BO3MOXKHO HCIIOJIb30BAHHUE BUAEOMATEpUAlOB); UcCe0BaHnEe aM(OTEPHBIX CBOWCTB
TUAPOKCHIA AIOMUHUS U THUJPOKCUIA ILMHKA; PEIICHHE 3KCIEPUMEHTAIbHBIX 3a7ad mo Teme «Baxuellme MeTauibl U HUX
COEIMHEHUS
4 XHUMUA U OKpY’Karonas cpeaa
41 Hosble MaTepuansl U TexHOnOruu. BemecTsa U MaTepualbl B IIOBCEIHEBHOM KU3HU 4eI0BeKa. XUMHSA U 370poBbe. beszonacHoe
’ YCIIOJIb30BAHUE BEIIECTB U XMMHUECKHUX peakinii B ObITy. [lepBasi moMOIIb NPH XUMUYECKUX 05KOT'aX M OTPABJICHUSX
OCHOBBI 3KOJIOTUYECKOM TI'paMOTHOCTH. XHUMHYECKOe 3arpssHeHue okpyxkaromed cpeasl [IJIK. Pons Xumuu B pemieHuun
4.2 HKOJIOTHYECKUX Mpobnem. IIpupoaHbie HCTOYHUKH YTIIEBOIOPOIOB (YroJib, IPUPOIHBIH ra3, HeTh), MPOIYKTHI UX MEPEepadOTKU, UX
POJIb B OBITY U IPOMBIIIJICHHOCTH
4.3 XHWMHYECKUH IKCIIEPUMEHT: U3yUeHHe 00pa3IoB MaTepruajoB (CTEKJI0, CIIJIaBbl METAJIJIOB, OJUMEPHBIC MaTePUAIIbI)

MMPOBEPSIEMBIE HA OI'3 11O XUMWU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

Kon npoBepsiemoro IIpoBepsieMble TPeGOBAHMSA K MPEIMETHBHIM pe3yJbTaTaM 6a30BOr0 YPOBHSI OCBOEHHUsI OCHOBHOI1 00pa30BaTeIbHOIM
TpeGoBaHUA MPOrpaMMbl 0CHOBHOTI'0 00111ero o0pa3oBaHusi Ha ocHoBe PI'OC
1 [IpencraBnenue:

0 TI03HAaBAEMOCTH SIBJICHHUI Opupoabl, IMTOHUMAaHNEC OOBCKTHBHOM 3HAYMMOCTH OCHOB XHMHUYCCKOMN HAYKH Kak o0actu
1.1 COBPEMECHHOTO €CTCCTBO3HAHUA, KOMIIOHCHTA O6III€I\/'I KYyJbTYpPbl H HpaKTH‘IeCKOfI ACATCIIBHOCTU YCJIOBEKAa B YCIIOBUAX
COBPEMCHHOTO 06I_I_ICCTB3.; TOHUMAaHNE MECTa XUMHHU CPCIN NPYTUX €CTECTBECHHBIX HAYK

O HAy4YHbIX METOAAaX IMO3HAHWA, B TOM HYHCIIC 3KCOCPHUMCHTAJIbHBIX U TCOPECTUYCCKUX METOHAAX HCCICAOBAHUA BCIICCTB U

1.2

M3yUYCHHS] XUMHUYECCKHUX PEAKINI; yMEHHE HUCIIOIB30BAaTh MOJICNH ISl OOBSICHEHNUS CTPOCHHUS aTOMOB U MOJICKYJI

0 cepax MpoecCHOHATBEHON NEATETHHOCTH, CBS3aHHBIX C XMMHEH U COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha
13 JOCTIDKCHUSIX XHMHYECKOH HayKH, YTO IIO3BOJHMT OOydYaroIMMCs paccMaTpHBaTh XMMHIO Kak cdepy cBoel Oymyreit

poQecCHOHATBPHON AEATEIFHOCTH M CAETAaTh OCO3HAHHBIA BBIOOP XMMHH KakK NMPOQIIFHOTO NpeaMeTa MpH Iepexoie Ha

YPOBEHB CPEeTHET0 00IIEero 00pa3oBaHuUs




Kox nposepsiemoro
TpeOoBaHUs

IIpoBepsieMble TPeGOBaAHMA K PeIMETHBIM pe3y/ibTaTaM 0a30BOro YPOBHSI OCBOEHUSI OCHOBHOI1 00pa30BaTeIbHOI
MPOrpaMMbl 0CHOBHOT'0 00111ero 00pa3oBaHus Ha ocHoBe PI'OC

Brnanenue cucteMoil XUMUYECKUX 3HAHUM U YMCHHUE NPUMECHATb CUCTEMY XUMHUUYCCKHX 3HaHPII>i, KOTOpAast BKJIIFOYACT:

2.1

BOKHEHIINE XUMHUYECKUE IOHITUS: XUMUYECKUH DJIEMEHT, aToOM, MOJIEKYJa, BELIECTBO, IIPOCTOE M CIIOKHOE BEIIECTBO,
OJTHOPO/HAS U HEOJHOPOAHAs CMECh, OTHOCUTEIIbHBIE aTOMHAS U MOJISKYJISIPHAs! MacChl, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAS
Macca, MOJSIpHBIA 00BbEM, OKCHJ, KUCIIOTa, OCHOBAHHE, COJIb (CPEeIHsL), XMMUYECKas peakus, peakiud COeIUHEHUs, peaKiun
PAa3NoXKEHH, PEakIlNK 3aMEIIeHNs, PEaKIMi 0OMEHa, TETUIOBOH AP deKT peakiyu, SK30- U SHAOTCPMHUIECKUE PEaKIUH, PacTBOP,
MaccoBas 10JI1 XMMUYECKOTro 3JIEMEHTa B COEIMHEHNH, MaccoBas 10J1s1 ¥ POLIEHTHAS KOHLIEHTpaLys BELIECTBA B paCTBOPE, SIIPO
aToMma, JJIEKTPOHHBIA CJIOM aTtoMa, aToMHasi OpOUTalb, PaAUyC aToMa, BaJIeHTHOCTb, CTENIEHb OKUCIICHHUS, XUMHYECKasl CBA3b,
3JIEKTPOOTPULIATEILHOCTD, IIOJIIPHAS M HETIOJISIPHAs KOBAJICHTHAs! CBS3b, HOHHAS CBSA3b, METAJUTUUECKAs! CBSA3b, KPUCTAILIMYECKAs
pemérka (aToMHast, HOHHAsI, METAJUTHUECKas, MOJIEKyJISIpHasi), HOH, KaTHOH, aHHOH, JIEKTPOIUT U HEATEKTPOIUT, HIEKTPOIUTH-
YecKasi JUCCOIMAIINS, PEaKIIM HOHHOTO 0OMEHa, OKHUCIUTEIFHO-BOCCTAHOBUTEIIBHBIC PEAKIINH, OKUCIUTEIh U BOCCTAHOBUTENb,
OKHCIICHAE U BOCCTAHOBJICHHE, JJICKTPOJIU3, XUMHYECKOE PAaBHOBECHE, OOpaTUMble M HEOOpaTHMBIC PEaKIMH, CKOPOCTh
XUMHUYECKOM peakuuu, karanuzatop, [IJIK, koppo3usi MeTasuioB, CIlaBbl

2.2

OCHOBOIIOJIararonye 3aKOHbl XMMUHU: 3aKOH COXPaHCHUSA MACChI, HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHneneeBa, 3aKOH IMIOCTOSAHCTBaA
cocCTaBa, 3aKOH ABoraz[po

2.3

TCOPHUU XUMHUHN: aTOMHO-MOJICKYJIApHAasA TCOPHs, TCOPUS SHCKTpOHHTH‘IeCKOﬁ Jucconyanmn

Branenne ocHOBaMy XMMHYECKOW TPaMOTHOCTH, BKITIOYAIOIIEH:

3.1

YMEHHUE MPaBUIILHO HCIIONh30BaTh M3yUCHHBIC BEIIECTBA M MAaTEPHAIBI (B TOM YUCIIC MUHEPAJIbHBIC YIOOPEHHS, METAJUTbI U
CIUTaBBI, IPOIYKTHI IEPEPaOOTKH MPUPOIHBIX HCTOYHUKOB YTIIEBOJIOPOIOB (YIJIs, IPUPOIHOTO Ta3a, He(PTH) B OBITY, CEIILCKOM
XO3SHUCTBE,

Ha TPOM3BOJICTBE U MOHUMAHUE 3HAYCHHUS KHUPOB, OCIKOB, YIJIEBOJIOB JIS OpPraHW3Ma YeJOBEKa; YMEHHE MPOTHO3HPOBATH
BJIMSIHUE BEIICCTB M XUMHYECKUX MPOIIECCOB HA OPTraHM3M YEJIOBEKA U OKPYKAIOIIY0 IPUPOIHYIO CPEIy

3.2

YMEHUE UHTCTPUPOBATH XUMHWYCCKHEC 3HAHUSA CO 3BHAHUAMU JPYTHUX yLIC6HBIX MMpeaMCTOB

3.3

HAJMYUE ONBITa pabOTHI ¢ PA3TMYHBIMHA HCTOYHUKAMH HH(POPMAIMY M0 XMUMUH (Hay4IHas ¥ HayJHO-TIONYJISIpHAs JINTEpaTypa,
CJIOBapH, CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

34

YMEHHE OOBEKTHUBHO OIICHMBATH MH(POPMAIMIO O BEHICCTBAX, WX NMPEBPALICHUAX M MPAKTHYECKOM NPUMECHEHHH W YMECHHE
UCIOJIB30BATh €€ I peleHHs yueOHO-TI03HaBaTeNIbHBIX 3a/1a4

Brnanenne ocHOBaMM NOHATUHHOTO aImapara ¥ CHMBOJIMYECKOTO SI3BIKa XUMHH JJISI COCTaBICHHUS (hOPMYITT HEOPTaHMUECKUX
BELIECTB, YPABHEHUN XUMUYECKUX PEaKiuii; ocHoBaMu xumuueckoil HomeHkIatypsl (IUPAC u TpuBHanbHON)




Kox nposepsiemoro

IIpoBepsieMble TPeGOBaAHMA K PeIMETHBIM pe3y/ibTaTaM 0a30BOro YPOBHSI OCBOEHUSI OCHOBHOI1 00pa30BaTeIbHOI

TpeGoBaHusA NPOrpaMMbl OCHOBHOT'0 0011ero od0pa3oBanusi Ha ocHoBe PT'OC
YMeHue oOBSCHATH CBSA3b TOJIOKEHHS dJIeMEHTa B [lepromudeckoll CHCTeME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS
5 aTOMOB XHMHUYECKUX JJIEMEHTOB (COCTaB W 3apsj sapa, OOIIee YHCIO JJIEKTPOHOB), PACIPEICICHHEM 3JICKTPOHOB IIO
HHEPreTHYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOO0B, KA U KAJIBIHS
[Ipencrasienue o MepUOIUISCKON 3aBUCIMOCTH CBOMCTB XUMHYECKHX DIIEMEHTOB (PAIHyC aTOMa, JJIEKTPOOTPHUIIATEIILHOCTB ),
6 IPOCTBIX W CJIOXKHBIX BEIIECTB OT TOJIOKEHHs 3JeMeHTOB B Ilepmommueckoil cucreme (B MajbIX MEPHUOAAX W TIIaBHBIX
MOJTPYIIIAX) ¥ DJIEKTPOHHOTO CTPOCHUS aTOMa
7 YMeHue KiacCupUIUPOBaTh:
7.1 XUMHAYIECKUE HIIEMEHTBI
7.2 HEOpraHUYECKHE BEIIeCTBa
7.3 XUMUYECKUE PEAKIINH
8 YMeHue onpeaensiTh:
8.1 BaJICHTHOCTB M CTETICHb OKHCJICHUSI XHUMUYECKUX 3JICMEHTOB, 3apsi]] HOHA
8.2 BHJI XUMHUECKON CBSI3M M TUT KPUCTAIIIMIECKOU CTPYKTYPHI B COCIMHEHUSIX
8.3 XapaKTep Cpelibl B BOJHBIX PACTBOPaX BEIIESCTB (KHCIOT, OCHOBAHUH )
8.4 OKHCIIUTEIb U BOCCTAHOBUTENH
9 YMeHue xapakTepu3oBaTh PU3MUECKUE M XMMUYCCKUE CBOMCTBA:
9.1 MIPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPO, TpaduT, amMa3, KpeMHUH, a3ot, Gocdop, cepa, XJIop, HATPUN, KaIuid, MAaTrHUH,
' KaJIbLIUI, aJIIOMUHUM, KeNe30)
CIIO’KHBIX BEIECTB, B TOM YHCIIC UX BOJHBIX PACTBOPOB (BOJA, AMMHAK, XJIOPOBOIOPOJ, CEPOBOIOPO, OKCUABI X TUAPOKCHUIBI
9.9 metamioB [-IIA rpynm, amomunus, meau (1), nuaka, sxenesza (I1 u III), okcunst yraepona (II u 1V), kpemuuns (IV), azota u
’ ¢dochopa (Il u V), ceprt (IV u VI), ceprucras, cepHas, a30THCTas1, a30THas, (hochopHasi, yroabHas, KPEMHUEBAsI KUCIOTA U UX
COJIN)
9.3 MPOTHO3UPOBATh M XapaKTePH30BaTh CBOHCTBA BEIIECTB B 3aBHCUMOCTH OT MX COCTaBa M CTPOCHWUS, IPUMCHEHHE BEIIECTB B
' 3aBUCHMOCTH OT UX CBOHCTB, BO3MOXKHOCTh IPOTEKAHHS XUMHUECKHUX MMPEBPANICHUI B PA3IMYHBIX YCIOBHIX
10 YMeHue COCTaBIITh MOJICKYJISIPHBIC U HOHHBIC YPABHEHMS PEaKIUii, B TOM YHUCIIE:
10.1 peakiuii HoHHOTO OOMEHa
10.2 OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIUA




Kox nposepsiemoro

IIpoBepsieMble TPeGOBaAHMA K PeIMETHBIM pe3y/ibTaTaM 0a30BOro YPOBHSI OCBOEHUSI OCHOBHOI1 00pa30BaTeIbHOI

TpeGoBaHusA NPOrpaMMbl OCHOBHOT'0 0011ero od0pa3oBanusi Ha ocHoBe PT'OC
10.3 WUTIOCTPUPYIOIINX XUMUYECKHE CBOWCTBA U3YUECHHBIX KJIacCOB (IPYII) HEOPraHUYECKUX BEIIECTB
10.4 MTOATBEPKAAIOIINX TeHETUYECKYIO B3AMMOCBSA3b MEX/Ty HUMH
11 ‘YMeHue BBIYUCIATh (IIPOBOANUTH PACUETHI):
11.1 OTHOCHTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO JIOJIH0 XUMHUYECKOTO 3JIEMEHTa B COeIMHEHUN
11.2 MacCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA M €r0 MacCy, 00beM ra3oB
11.4 110 YPaBHEHHSIM XHUMUYECKUX PEAKIMH U HAXOIUTh KOJIMYECTBO BEIIECTBA, 00hEM M MACCy PEareHTOB FIIH POIYKTOB PEAKIHH
12 Biiagenue (3HaHuEe OCHOB):
2.1 OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHUS (HAOMIOAEHHE, M3MEpPEHHE, JKCIIEPUMEHT, MOJACITHPOBAHKE) NPH H3YYCHUH
) BEIICCTB U XUMHICCKUX SBJICHUIT; yMEHHE CHOPMYITHPOBATH MPOOIEMY U MPEIIOKHUTH IyTH €€ PEIICHUS
12.2 Oe3omacHOl pabOThI C XHMUYECKUMH BEIIECTBAMH, XUMHUYECKOH MOCY0H 1 1a00paTOPHBIM 000pyA0BaHUEM
npaBWiIaMu 0e30IacHOrO OOpPAICHUS C BEUIECTBAMH, WCIOJB3YEMBIMUA B MOBCEIHEBHOHN KHM3HU, MPAaBUIAMH MOBEACHUS B
12.3 HEeJIX COepEeKEHUs 3/I0POBbS M OKPYIKAIOIICH MPUPOHONW Cpelbl, TOHUMaHHe Bpeaa (OIMacHOCTH) BO3ICHCTBHUS Ha >KHUBBIC
OpTaHN3MBI OTIPEIEIEHHBIX BENIECTB, CIOCOOOB YMEHBIICHHUS M IPEIOTBPALICHNUS HX BPETHOTO BO3ICHCTBHS
13 Hanndne npakTH4ecKuX HABBIKOB TUIAHUPOBAHMS ¥ OCYIIECTBICHUS CIEAYIOMINX XUMHUUECKIX dKCIICPUMEHTOB!
13.1 U3yUYCHHE W ONHCAaHHE (PU3MIECKUX CBOMCTB BEHIECTB; O3HAKOMIICHHE ¢ (PU3UYCCKUMU W XUMHYCCKUMU SIBICHUSIMU; OTIBITHI,
' WLTIOCTPUPYIOIIUE MTPU3HAKHU TPOTEKAHUSI XUMUYECKUX PEaKIHid
13.2 U3yUYCHHE CITIOCOOOB Pa3JICNICHHsI CMECeH
133 MOJTy9YeHHUE KUCIOPO/Ia ¥ H3YUEHHE €0 CBOMCTB; MOTyIeHIE BOJOPOIA U H3YUIEHHUE €Tro CBOICTB; IMOyUYCHUE YTIIIEKUCIIOTO ra3a
) Y U3y4Y€HHE €ro CBOMCTB; MOJIyYeHHUE aMMHUaKa U U3Y4YEeHHE ero CBOICTB
13.4 MIPUTOTOBJICHHUE PACTBOPOB C OMPEIEIEHHON MaCCOBOM J0JI€il paCTBOPEHHOTO BEIIECTBA
13.5 NPUMEHEHHE HHIUKATOPOB (JIAKMyca, METWIOpamka U (eHonpTalenHa) sl ONpeAeTeHNsT XapaKkTepa cpeabsl B pacTBOpax
’ KHCJIOT ¥ Iesioueit
UCCIIEI0OBaHNE W OINMCAaHHE CBOWCTB HEOPraHMYEeCKUX BEILECTB PA3MYHBIX KIACCOB; M3Y4YEHHE B3aUMOJICHCTBUS KHUCIOT C
13.6 METaUIaMH, OKCHIaMH METaJJIOB, PacTBOPHMBIMU W HEPACTBOPHMBIMU OCHOBAHISIMH, COIIIMH; TOJTYYEHHE HEPACTBOPUMBIX

OCHOBAHUI{; BBITECHEHHE OJHOTO MeTala APYTMM H3 PacTBOpa COJIM; HCCIEAOBAaHHE aM(OTEPHBIX CBOMCTB T'MAPOKCHIOB
QTIOMHHUS U [[MHKA




Kox nposepsiemoro IIpoBepsieMble TPeGOBaAHMA K PeIMETHBIM pe3y/ibTaTaM 0a30BOro YPOBHSI OCBOEHUSI OCHOBHOI1 00pa30BaTeIbHOI

TpeGoBaHusA NPOrpaMMbl OCHOBHOT'0 0011ero od0pa3oBanusi Ha ocHoBe PT'OC
13.7 pelIeHNEe IKCIIEPUMEHTAIIBHBIX 33/1ad 1m0 TeMaM: «OCHOBHBIC KJIACChI HEOPTAaHUYECKUX COCIUHEHUIN; « DIEKTPOIUTHICCKAs
' JIIccoTanus»; «BaxHelie HeMeTaIUTbl U UX COSANHECHUS; « BayKHEHIIre METaJUThl U UX COSAMHECHHUSD)
XUMHUUYECKUE SKCIIEPUMEHTBI, WJUTIOCTPUPYIOLIUE MPU3HAKY MIPOTEKAaHHUs peakifii HOHHOTO 0OMeHa; KaueCTBEHHbIE PeaKLUn
13.8 Ha TPHUCYTCTBYIOIIME B BOAHBIX PacTBOpaxX WOHBI: XJOpUA-, OpOMHI-, HOAHI-, CyibhaT-, Gocdar-, kapOOHAT-, CHIMKAT-
AHWOHBI, THJPOKCHU/I-MOHBI, KATHOHBI aMMOHHUSI, MaTHHSI, KaJIbIIMs, ATIOMUHUS, Kenesa (2+) u xenesa (3+), meau (2+), nuHKa
14 YmMenue:
14.1 MPEACTABIAITh PE3YJIBTATHI SKCIIEPHUMEHTA B (JOPME BBHIBOJIOB, TIOKA3aTEIILCTB, TPAPUKOB M TAOIHUI] M BBIABIATH IMITUPUICCKHUC
' 3aKOHOMEPHOCTH
142 YCTaHABJIMBATh CBSA3H MEXIY PEATbHO HAOIIOIAEMBbIMU XUMUYECKUMU SIBJICHUSMH U MPOLIECCAMHU, TTPOUCXOIAIIIMMHU B MaKPO-
' 1 MHUKPOMHPE, O0BACHATH MPUUHUHBI MHOMOOOpa3Hsl BELICCTB

HNEPEYEHDB 3JIEMEHTOB COAEPKXAHUA, NPOBEPAEMbIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE IO XUMHH

Kon IIpoBepsieMblii 3JIEMEHT COAEP/KAHMUS

1 [TepBoHavanbHbIE XUMHUYECKHIE MTOHSITUS

1.1 UucTele BeniecTBa ¥ cMecu. CriocoObl pa3eneHus cMecel

1.2 ATOMBI ¥ MOJIEKYJIbI. XUMUYECKHUE 3JIeMEHThI. CHMBOJIBI XUMHUYECKUX 3J1eMEHTOB. [IpoCThIe 1 CI0XKHBIE BENIECTBA.

1.3 Xumuieckas hopmyia. BareHTHOCTh aTOMOB XUMHUYECKUX AJIeMEHTOB. CTENICHb OKUCIICHHS

1.4 3aKOH MOCTOSHCTBa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca. OTHOCHTENbHAs MOJEKyJspHas macca. MaccoBasg 108 XHMHYECKOTO
’ 3JIEMEHTA B COSIMHEHUHN

L5 KonuuectBo BemiectBa. Mosb. MomspHast mMacca. MonsipHblii 00bEM ra3oB. B3auMOCBS3b KOJIMYECTBA, MAacChl U YHUCIA CTPYKTYPHBIX €IUHHII
’ BEIIEeCTBA

1.6 DuU3NYECKHE U XUMHUUYECKHE SIBICHUSI. XMMHUYECKasi peakiys U €€ NpU3HaKy. 3aKOH COXPAHEHHsI MAcChl BEIIECTB. X UMUYECKHUE YPABHEHUS

2 [Tepuoanueckuii 3akoH u [leproanyeckas cuctema xumudeckux snemenToB JI.1. Menneneesa. CTpoeHne aTOMOB
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[Mepuonnueckuii 3akoH. [lepmommueckas cuctema xumuueckux osnemeHToB J[.M. MenneneeBa. Ilepumonbt m rpynmel. Pu3nueckwili CMBICIT

21 MOPSKOBOIO HOMEPa, HOMEPOB NEePHOA U TPYIIIBI JJIEMEHTA
29 Crpoenue aromoB. CocTaB aTOMHBIX siiep. M3otonbl. DiekTpoHbl. CTpOSHHE IEKTPOHHBIX 000JI0YEK aTOMOB IMEPBhIX 20 XUMUYECKUX IIIEMEHTOB
' [Tepuonnueckoii cucremsl JI.1. Menneneena
3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB XHMMHUYECKMX JJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kajus, Kaublus (paguyca aTOMOB,
23 3NEKTPOOTPULIATETLHOCTH, METAJUNTHYECKAX U HEMETAJUIMYECKUX CBOIMCTB) U X COETUHEHUN B COOTBETCTBUU C MOJIOKEHUEM IIeMEHTOB B Ilepuo-
JINYECKON CHUCTEME U CTPOCHUEM MX aTOMOB
3 CTtpoeHre BelecTra
31 Xumudeckass cBs3b. KoBaneHTHas (HOMsIpHAs W HENOJSPHAsI) CBSA3b. ODJICKTPOOTPUIATENHHOCTh XHMHUYECKHX JJIEMEHTOB. OHHAs CBS3b.
' Merandeckas CBs3b
10 Tunsl KpUCTAIIMYECKUX PEIIETOK (ATOMHAs, MOHHAS, METAJIIMUECKas ), 3aBUCUMOCTb CBOICTB BEIIECTBA OT TUIA KPUCTAUIMUECKOM PEILETKHY U BUIA
' XMMHYECKOU CBS3H
4 Baxkneiinme npeacTaBuTeNM HEOpraHMIecKnx BeecTB. HemeTanssl u ux coennHeHus. MeTanbl ¥ uX COeIMHEHUS
Knaccudpukanuss u HOMEHKIATypa HEOPraHMYECKHX COCIUHEHUI: OKCHIOB (CoJeo0pa3ylollue: OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHBIE) U
4.1 HecoJieo0pa3yronre; OCHOBaHHUHN (IIEI0YM M HEPACTBOPUMBIC OCHOBAHMS); KUCIIOT (KUCIOPOJICOIEpKAIINE U OECKUCIOPOIHBIC, OJHOOCHOBHBIE H
MHOTOOCHOBHBIC); COJICH (CPETHUX U KHUCIIBIX)
4.2 du3nyeckre U XMMUYECKHE CBOMCTBA MPOCTHIX BENIECTB-HEMETAILIOB: BOJOPO/Ia, XJIOpa, KUCIOPOAa, Cephl, a30Ta, hocdopa, yriiepona, KpeMHUS
43 duspueckue M XUMHUYECKME CBOMCTBAa IPOCTHIX BEIECTB-METAIOB: JIMTHSA, HATpUs, KaJlus, MarHus M KajbLMs, aJIOMUHMS, XKeJesa.
' DJIEKTPOXUMHUUYECKUN Psii HAIPSHKEHUH METaJIOB
4.4 Du3nUecKre 1 XMMHYECKHE CBOIICTBA BOJIOPOIHBIX COEIMHEHHIM HEMETANIOB: XJIOPOBOIOPOJIA, CEPOBOIOPOIa, aMMHUAKA
45 dusndeckne U XUMHUUECKHE CBOMCTBa OKcuaoB HemertamioB: cepbl (IV, VI), aszota(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV).
[TosryueHue OKCUI0B HEMETAJIJIOB
4.6 Xumuyeckue cBoiicTBa okcuaoB: MetasuioB IA—IIIA rpynm, nunka, meau(1l) u sxenesa(ll, 1IT). ITony4yeHne okcua0B METAIIOB
47 XWMUYECKHE CBOMCTBA OCHOBAHUN U aM(OTEPHBIX THAPOKCHJIOB (Ha IpUMEpPE THIPOKCHIOB AIFOMUHUS, JKee3a, IMHKa). [loyueHne ocCHOBaHHUN 1
' aM(OTEPHBIX THAPOKCHJIOB
43 OO01Ire XUMHIECKHAE CBOWCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOIHOM, CEPHUCTOM, CEPHOM, a30THOHU, (HOCHOPHO, KPEMHHUEBOU, YTOJIBHOM.
Oco0ble XMMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOHN CEpHON M a30THOW KUCIIOT. [loydeHne KucioT
4.9 O06m1re XUMIYEeCKHe CBOIMCTBA cpeHux coeil. [loydenue comneit
4.10 [Tosryuenue, cobupanue, pacro3HaBaHue BOJIOPOIa, KUCIOPOIa, aMMHUAaKa, YIIIEKUCIIOro ra3a B J1abopaTopuu
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[TosryueHne aMMuaka, CEpHOM M @30THOM KHCIIOT B IPOMBIIIIIEHHOCTH. OOIIHe cCrioco0bl MOTYyYSHHSI METAIIOB

4.12 ['eHeTnyeckas CBSA3b MEX]y KJIJaCCAMU HEOPTaHMYECKUX COSTMHEHUN
5 XUMHUYECKHE PEAKITUU
51 Knaccudukanus XUMUUECKUX PEAKIUi 0 Pa3INYHBIM IPU3HAKAM: [T0 YHCITY M COCTABY YYACTBYIOIINX B PEAKIMH BEIIECTB, 10 TEIIOBOMY 3 dekTy,
' 110 U3MEHEHUIO CTENEHEeH OKUCIICHUs] XUMUUECKUX JIEMEHTOB
5.2 TertoBor 3PPEKT XUMUUECKON PEaKIMK, TEPMOXHUMHUYECKIE YpaBHEHMsI. DK30- M SHAOTEPMUIECKHE peakiui. TepMOXUMHUYESCKHE YPAaBHEHHUS
53 OKHCIUTENBHOBOCCTAaHOBUTENbHBIE peakuu. OKHUCIUTEIN U BOCCTaHOBUTENH. [Ipoliecchl OKUCIEHUS U BOCCTAHOBJICHUS. DJEKTPOHHBIA OajlaHC
' OKHCJIUTEJIbHOBOCCTAHOBUTEIbHON PEaKLIUU
54 Teopust 3NMEKTPOIUTHYECKONM auccoruanui. KaTHOHBI, aHHOHBI. DJEKTPOJIUTHI M HEANEKTPONIUThl. CHIIbHBIC U Clla0ble 3JeKTpoNnThl. CTETIeHb
' JUCCOLMALMH
5.5 Peakiuy noHHOTO 0OMeHa. Y clIoBHsI MPOTEKAHMsI PEaKIii HOHHOT0 0OMEHa, IOJIHBIC M COKPAIEHHBIC HOHHBIC YPAaBHEHUSI PEaKIHi
6 XUMHS 1 OKPY>KaIOIasi cpea
6.1 BemiecTBa 1 MaTepHanbl B IOBCETHEBHOM XKI3HU YeJoBeKa. be3onacHoe UCIOb30BaHUE BEIIECTB M XUMUICCKUAX PEAKIUi B TaOOpaTOpUU U OBITY.
' [lepBasi MOMOIIH IPH XUMUYECKUX 0)KOTaX M OTPABJICHUSIX
XuMHIUecKoe 3arps3HEHHE OKPYKAIOMIeH cpeIbl (KHCIOTHBIC JOXKIH, 3arps3HEHIE TOYBEI, BO3IyXa U BOAOEMOB), CIIOCOOBI €10 MPeAOTBPAILICHHS
6.2 [penensras momycrumas kouneHtpanus Bemect (I1IJK). Poms xuMuu B pemieHHH SKONOTHYECKHUX Mpo0iIeM. Y CHeHne MapHUKOBOTO (P QeKTa,
pa3pyLIeHHE 030HOBOTO CIIOST
[Ipumenenne cepsl, asora, (ocdopa, yriepona, KpeMHHS W MX COCAMHCHHWH B OBITY, MEAWIIMHE, IMPOMBIIUICHHOCTH U CEIBCKOM XO3SHCTBE.
6.3 [IpuMeHeHNEe METAJUIOB M CIUTABOB (CTallb, YYT'YH, TIOPATIOMUHMMA, OpOH3a) B OBITY M IMPOMBIIUICHHOCTH UX coeAnHeHHi. [loHsTHE O KOppo3uu
METAJJIOB, OCHOBHBIE CITOCOOBI 3AIUTHI X OT KOPPO3HH
6.4 [TpupoTHbIC HCTOYHKKH YTIIEBOAOPOIOB (YToJlb, IPUPOIHBIN ra3, He(Th), MPOIYKTHI UX MepepaboTKu (OSH3MH), MX POJIh B OBITY ¥ IPOMBIIIJICHHOCTH
6.5 [NepBoHauaIbHBIC TOHATHSI 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHMSX yriieposa (METaH, 3TaH, STUIICH, alleTUIICH, ITAHON, [IIMICPHH, YKCYCHAs
Kucyota). IlorsTre 0 OHOJIOrMYEeCKH BaYKHBIX BEIIECTBAX: KHUPAX, OCIKaX, YIIICBOIAX — M MX POJIH B JKM3HH YeJIOBEKA
7 Pacuérsr:
7.1 1o (hopMyJIaM XUMHIECKUX COSTUHCHUHN
7.2 Macchl (MacCOBOM) JTOJM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPABHEHUSIM




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

I"a6puensn O.C., OctpoymoB WN.I'., CnaakoB C.A. Xumus. 7 knacc. "M3aarenscTBo
"[Ipoceelienue.

INa6puensa O.C., OctpoymoB N.I'., Cnankos C.A. Xumus. 8 kiacc. "U3mparenbcTBo
"IIpocBenienue.

["a6puensu O.C., Xumus, 9 xnacc, «M3aarensctBo «IIpocBemennes

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. I'abpuensn O. C., Bocko6oitnukosa H. I1., Slmrykosa A. B. HactonpHas KHUra yaurtess.
Xumus. 8 ki1.: Meroanueckoe rocobue. - M.: JIpoda, 2021.

2. T'abpuensn, O. C. Meroandeckoe nocodue Kk yueonuky O. C. ['abpuensna «Xumus». 8
knacc / O. C. I'abpuensa. — M.: llpoda, 2021. — 109.

3. I'abpuensn, O. C. Metoauueckoe nocobue k yueoHuky O. C. ['abpuensna «Xumusi». 9
kiacce / O. C. I'abpuensn. — M.: Jlpoda, 2021. — 108.

4. Xumust: TexHosornueckue kapTol K yueouuky O. C. 'abpuensna « Xumus. 8 Kiaccey:
Metonudeckoe mocodue / JI. . AcanoBa. — M.: [Ipoda, 2020

5. Xumus: TexHonornueckue kaptol K yueOnuky O. C. ['abpuensaa «Xumus. 9 knacey:
Meroandeckoe mocoowue / JI. . Acanoa. — M.: JIpoda, 2018

6. Xumusi. 8 ki1.: KoHTponbHbIe 1 TpoBepodHbIe padoThl K yueOHuky O. C. ['abpuensna
«Xumust. 8» / O. C. T'abpuensn, 1. H. bepeskun, A. A. Ymakoa u ap. - M.: llpoda, 2022.
TaHHBIC

HOUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru ['azera « Xumusi» 1 callT 1uia yuutens «5 uay Ha ypoK XUMHHI»
http://him.1september.ru Enunas xomnekuus L{OP: [IpenmerHas Komekuus « XuMHEsD
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-HayUYHBIE SKCITIEPUMEHTHI:
xumus. Komnekmus Poccuiickoro o6meo0pa3zoBaresHOTO TopTajia

http://www alhimik.ru Bcepoccuiickast omuMnuaaa NikoJIbHUKOB 110 XUMHUHU

[Tog6opka nHTEpHETMATEpHANIOB IS yuuTenei http://www.l-micro.ru/index.php?kabinet=3.
WNudopmanus o HIKoI-HOM 000pyAOBaHUH. http://www.ceti.ur.ru
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