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IHOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 1o XMMHUHU Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHUs COCTAaBIICHa HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTENbHOW IMPOTPaMMBI OCHOBHOTO
obmrero ob6paszoBanus, npeacraBieHHBIXx B PI'OC OO0, a Taxke Ha OCHOBE (QenepanbHOR
paboueil mporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEHIMH MPEToAaBaHus y4eOHOro MmpeaMera
«XuMmus» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanun.

[IporpaMmMa mo XumMuHM Ja€T TPEJCTABICHHE O MENAX, oOImeld cTpaTeruu OoOydeHus,
BOCIIUTAHUS M PAa3BUTUA OOYyYAIOIIMXCS CpPEACTBAMH y4eOHOro NpeAMeTa, yCTaHABIMBAET
00s13aTeNIbHOE MPEIMETHOE COJepKaHNe, PEAYCMAaTPUBACT pacIpeielieHne ero 1o KjiaccaM U
CTPYKTYpUPOBAHHE I10 pa3/eaM U TeMaM MPOrpaMMBbl IO XUMHH, ONPEAEIAET KOJMYECTBEHHBIC
¥ KaUECTBEHHBIE XapaKTEPUCTHKH COIEPKAHUS, PEKOMEHTyEMYIO I10CIIeJ0BAaTEIbHOCTh N3yYSHUS
XUMHH € YU4ETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTMKU Y4eOHOro mpouecca,
BO3PACTHBIX 0COOEHHOCTEH 00y4JalOIUXCsl, ONPEAeseT BO3SMOXKHOCTH ITPEAMETA JUTS peaii3aluu
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BAaTENbHOM MPOTPaMMBI HAa YPOBHE
OCHOBHOI'0 00IEero 0o0pa3oBaHMs, a TakKe TpeOOBaHUM K pe3ysibraTaM OOy4YeHMsI XUMHUHU Ha
YPOBHE IIeNie M3YYEHUs MPEJMEeTa U OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHON JIEATEIbHOCTH
00y4aroIIerocs 1o OCBOSHUIO Y4eOHOI'0 COACPIKaHUS.

3HaHHE XUMHH CIIy>KMT OCHOBOH 7151 (GOPMUPOBAHUS MUPOBO33PEHMS 00yUarOIIErocs, ero
MPECTaBICHUN O MaTepHAIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMBIE XUMHEH
MIPE/ICTABIICHUS O B3aUMOIIPEBPAIIEHUSIX SHEPIMH M 00 3BOJIOIMHU BEIIECTB B MIPUPOJIE, O MyTIX
pemieHus TJI00aJbHBIX MPOOJIeM yCTOWYMBOIO pa3BUTHS YEIOBEUECTBA — CHIPHEBOIA,
SHEPreTUUYECKOM, MUIIEBON U YKOJIOTHIECKON 0€30MacHOCTH, TPOOIIeM 3paBOOXPAHECHHUS.

N3yuenne xumun:

CIIOCOOCTBYET peasi3allii BOSMOXHOCTEH U caMOpa3BUTHS U (DOPMUPOBAHUS KYTIbTYPhI
JUYHOCTH, €€ o01elt u GyHKIMOHATBLHOW TPaMOTHOCTH;

BHOCUT BKJIaJ B (pOPMHpPOBAHUE MBIIIJIEHUS U TBOPYECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~ UX  CaMOCTOATENbHOW  y4eOHOW  JEATeNbHOCTH,  OKCHEPUMEHTAJbHBIX U
UCCIIeIOBATEIbCKUX YMEHUH, HEOOXOOUMBIX KaK B TIOBCEAHEBHOW JKM3HM, Tak MU B
npodeccuoHaIbHOM JesTeIbHOCTH;

3HAaKOMHUT CO CHENU(PHUKON HAYYHOT'O MBILIUICHUS, 3aKIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3[UIsila HA  €IMHCTBO INPUPOABI M  YEJIOBEKA, SBJBIETCS  OTBETCTBEHHBIM  ATAllOM
B (h)OpMUPOBAHUU €CTECTBEHHO-HAYYHON I'PAMOTHOCTH O0YYarOIINXCS;

CcrnocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTeCTBEHHO-HAaYYHBIM
3HaHMUSIM, K TpPHUPOJE, K YEIOBEKY, BHOCHUT CBOW BKJIaJ B OKOJOTHYECKOe O0Opa3oBaHHE
00yJaronmxcs.

JlanHble HampaBiieHUs B OOYYEHHHM XHMHUU OOECIEUMBAIOTCS CHenu(HUKOl colaep:KaHus
y4eOHOro npeaMeTa, KOTOPBIN ABJIAETCS MeJarornuecky alanTUpOBaHHBIM OTpaykeHueM 0a30BOi
HAayKHU XMMHU Ha ONpEeAeICHHOM dTalle e€ pa3BUTHSL.



Kypc xuMuu Ha ypoBHE OCHOBHOIO 00ILEro oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOCHUE
00y4aroUMMHCST CUCTEMBI IIEPBOHAYAIbHBIX NOHATUH XUMUHU, OCHOB HEOPraHUYECKOW XUMHUU U
HEKOTOPBIX OT/AEIbHBIX 3HAYUMBIX MOHSATUI OPraHUYeCcKOl XUMHUU.

CTpykTypa COACp)KaHUS MPOrpaMMbl IO XMMHH C(HOPMHUPOBaHA HAa OCHOBE CHCTEMHOIO
noaxojga k €€ mzydeHuro. CopepikaHue CKIAAbIBAETCS M3 CHUCTEMBbI MOHATUH O XUMHUYECKOM
JJIEMEHTE M BEIIECTBE M CHCTEMBI TMOHATHA O XUMUYeCKOW peaknuu. OO 3TH CHUCTEMBI
CTPYKTYPHO OpraHW30BaHbl MO MPUHILMIY IOCJIEIOBATEIHHOIO Pa3BUTHS 3HAHUW HAa OCHOBE
TEOPETUUYECKUX MTPEICTABICHUNA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOI'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUH;
— YUYEHHS O CTPOCHHH aTOMa U XMMUYECKOU CBA3H;

— TpEICTaBJICHUN 00 3JIEKTPOIMTUYECKON JUCCOIMAIIUY BEIIECTB B PACTBOPAX.

Teopernyeckne 3HAHUSA PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU IIOJNYYEHHBIX H
OCMBICIIEHHBIX (DPAKTOB, pa3BUBAIOTCS [10CIEI0BATENIBHO OT OTHOI'0 YPOBHSI K IPYTOMY, BBIIOTHSIS
(GyHKIMM OOBSICHEHUS U IPOrHO3UPOBAHMS CBOMCTB, CTPOEHHUS U BO3MOXHOCTEN MPAKTHUYECKOI0
IIPUMEHEHUS U I10Jy4ECHHS U3y4aeMbIX BELIECTB.

OcBoeHHE HpOrpaMMbl IO XHMHUHU CHOCOOCTBYET (OPMHUPOBAHHUIO IPEACTaBICHUS O
XMMHUYECKOM COCTaBJISIFOLICH HAydyHOW KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOW NPUPOJIBI,
LIEHHOCTHOI'O OTHOILIEHUS K HAyYHOMY 3HaHHUIO U METOJaM IO3HaHMs B Hayke. M3ydeHue xumun
MIPOUCXOAMT C IPHUBIICUEHUEM 3HAHUN U3 paHee N3yUEHHBIX YUeOHBIX TpeaMeToB: «OKpyKaroumii
Mup», «buonorus. 5—7 kimacce» U «PU3HKa. 7 KJ1accy».

[Tpu u3ydeHnr XUMUHU TPOUCXOAUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOW HAYKH KaK
00JIacT COBPEMEHHOTI'0 €CTECTBO3HAHMS, MPAKTHUECKON EeATeIbHOCTH YeJIOBEKa U KaK OJHOTO
M3 KOMIIOHEHTOB MHUPOBOM KYJBTYphl. 3aqadya y4eOHOro MpeaMeTa COCTOUT B (hOpMHUPOBAHHH
CHCTEMBbI XHMHYECKUX 3HAHMH — BaXHEHIUX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECCKUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHUI MHPOBO33PEHYECKOr0 XapakTepa, s3blka HAyKH, B
NpruOOIIEHUH K HAYYHBIM METOZaM MO3HAHMS [TPU U3yYEHUH BEIIECTB U XUMHUYECKUX peakUui, B
(hopMHUpPOBAaHUM U PA3BUTHU TIO03HABATENLHBIX YMEHUW M HUX MPUMEHEHUH B Yy4eOHO-
M03HABATENIbHONW U y4eOHO-MCCIeI0BaTEIbCKOM eI TeIbHOCTH, OCBOSHUH MPaBUIl O€30MacHOTO
oOpaIieHus ¢ BEIIeCTBaMU B TOBCEIHEBHOM KU3HU.

[Tpn n3ydyeHHMM XMMHUHU Ha ypPOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs BaKHOE 3HAUYEHHE
pUoOpeIN TaKue LU, KaK:

—(dopMHpOBaHHE MHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa3OBaHUIO,
COTPYJIHUYECTBY, CaMOCTOSITCJIbBHOMY TPHUHITHIO PEHICHWH, CIOCOOHOW aJamnTUpoBaThCA K
OBICTPO MEHSIOIIMMCS yCIIOBHSM JKU3HU;

—HANpPaBICHHOCTh, OOyYeHHsT Ha CHCTEeMaTHYeCKOe NpHOOIIeHHE O0ydJaIuxcs K
CaMOCTOSITENTbHOW ~ TIO3HABATENBHOW  JNESATENPHOCTH, HAy4YHBIM  METOJaM  IO3HaHWA,
(OpPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K XUMUU;



—o0ecreueHnue YCIOBUM, CHOCOOCTBYIOIIMX MPUOOpPETEHHIO OOYyYarolIMMHCSA OIbITa
pa3HOOOpa3HON NeATENbHOCTH, NMO3HAHUS M CaMOIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIINIi ), IMEIOINX YHUBEPCAIbHOE 3HAUCHUE JITISl PA3IUYHBIX BUJIOB JAEATEIHHOCTH;

—dopmupoBanue oOmIel (YHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
YUCJIe YMEHUI OOBSCHSTH U OIEHUBATH SIBJICHUS OKPYKAIOIIET0 MUPA, UCIIOb3Ys 3HAHUS U OTIBIT,
TOJIYYCHHBIC TIPH W3YYEHUU XUMHH, MPUMEHSTh MX MPHU PEIICHUH MpoOJieM B MOBCEIHEBHOU
YKU3HU U TPYJOBOM JEATEIBHOCTH;

—dopMupoBaHUe y 00yUJAIONUXCSI TYMAaHUCTHUECKUX OTHOIICHUH, TOHUMAaHHS [IEHHOCTH
XUMHYECKUX 3HAHWUU JJIsI BBIPAOOTKH SKOJIOTHUYECKH IIeJIeCOO0Pa3HOr0 TOBEACHUS B OBITY H
TPYIOBOW JNEATEIBHOCTH B LEISIX COXPAaHEHHUS CBOErO 3JI0POBbS M OKPYKAKOIIEH MPUPOIHON
Cpenbl;

— pa3BUTHE MOTHUBALIMU K O0yYEHHIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEGHHMs OOIIEYeNIOBEYECKUX I[E€HHOCTEW, MOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduIs 1 HalpaBIEHHOCTH JajbHeHIero ooyueHus.

OO01ee yucino 4yacoB, OTBEAEHHBIX JUISI M3Y4YE€HUs XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Henelnno), B 9 kinacce — 68
yacoB (2 Jaca B HEJIEIIIO).

COIEPKXAHUE OBYYEHUA

8 KJIACC

HepBOHa‘l AJIbHbIC XUMHUYECCKHUE ITOHATUA

HpeI[MCT XuMHuU. Poab XMMHMU B KHU3HU YejJoBeKa. XHUMHUS B CHCTEME HayK. Tena u
BemlecTBa. u3nyeckue CBOMCTBA BEIECTB. ArperaTHoe coctosiHue BemecTs. [TonsTre o MeTogax
MO3HAHUS B XUMUH. UM CThIE BEIIECTBA U CMECH. Cnioco0b1 pa3saciiCHuA cMmeceit.

ATOMBI 1 MOJICKYJIBI. XumMmuueckue 3j1eMeHThI. CHMBOJIBI XUMHYECKUX 3JIEMCHTOB. HpOCTLIe
" CJIOKHBIC BCIIICCTBA. ATOMHO'MOJ'IeI(yJ'I}IpHOG YUCHHC.

Xumuueckast popmyiia. BaneHTHOCTh aTOMOB XMMHUECKUX 3JIEMEHTOB. 3aKOH ITOCT OSIHCTBA
cocraBa BemiecTB. OTHOCUTENIBbHAs aTOMHasg Macca. OTHOCHTENbHAas MOJEKYJsIpHas Macca.
MaccoBast 10J151 XMMUYECKOr' 0 3JIEMEHTA B COCIUHEHUH.

KommuectBo BemectBa. Mouib. Monsipaast Mmacca. B3auMocBsi3b KOJIMUECTBA, MACChI M YUCTIA
CTPYKTYPHBIX €IMHUI BenlecTBa. Pacu€Trl mo hopmMysiaM XMMUYECKUX COCTMHEHUM.

Ou3n4ecKkue M XUMUYECKHE SIBICHUA. XUMHUUECKas peakuus u €€ MpU3HaKh. 3aKOH
COXpaHEHHSI MacChl BelecTB. XUMHUUECKHe ypaBHeHHs. Kinaccudukanus XUMHYECKUX PEaKIni
(coeqmHeHUs, Pa3IOKEHHUS, 3aMEIICHHS, OOMEHa).



Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TMOCYI0H, MpaBUiIaMH pabOThl B JJAOOpATOpPUH M TPUEMAMHM
oOpalieHusi ¢ JJaOOpaTOpPHBIM O0OPYJTOBAaHHEM, M3YYCHHE M ONHCAHHE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHMYECKUX BEIECTB, HAOMOAeHNE (U3HUecKuX (TIJIaBJIeHUE BOCKA, TasHUE JIbJa,
pacTUpaHHe caxapa B CTyIKe, KUTICHME W KOHJCHCAIMs BOJbI) U XUMUYECKUX (TOPEHHE CBEYH,
MIPOKaJIMBaHUE MEIHOW MPOBOJIOKH, B3aUMO/IEHCTBUE MeJla C KUCIIOTOI) SIBJIEHUH, HaOII0/IeHuE U
OINMHMCAaHKE TIPU3HAKOB MPOTEKAHUSI XUMUYECKUX PEaKlnii (pa3iokeHne caxapa, B3auMO/ICHCTBUE
CEepHOM KHCIIOTHI C XJOpUAOM Oapus, pasznoxeHue ruapokcuaa meau (II) mpu HarpeBanum,
B3aMMOJIEHCTBHE Kese3a ¢ pacTBopoM cosd meau (1), u3yuenue crnocoboB pa3ieneHust cMecei:
C TIOMONIIpI0 MAarHuTa, QUIBTPOBAHWE, BBIAPUBAHHUE, JUCTHILUIAINS, Xpomarorpadus,
MPOBEJICHUE OYHCTKH MOBAPEHHOW COJM, HAOIIOJEHUE U OMHCAHHUE PEe3yJbTAaTOB MPOBEACHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpPaHEHHsS MacChl, CO3/aHHe MOJeJe MOJIeKy
(1apocTep)KHEBBIX).

BasknHeiimue NMpeACTABUTE/IN HEOPraHUIECKUX BEIIECTB

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kucimopon — 3/1eMeHT M IPOCTOE BELIECTBO.
Haxoxnenue kucnopoaa B npupoae, GU3NUECKre U XUMUYECKIE CBOMCTBA (pEaKIMi TOPEHHUS).
Oxcuapl. Ilpumenenune kucinopona. CrocoObl MOMydeHHs KHCIOpona B JjabopaTopuu MU
npoMblnuieHHocTH. Kpyrosopor kucnopona B npupone. O30H — amioTponHas MoauduKanus
KUCIIOpOJa.

TemoBoli 3¢p(}ekT XUMHUYECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHUS, 3K30- U
SHAOTEpPMUYECKHE peakuuu. TormmmBo: yronb M MeTaH. 3arpsS3HEHUE BO31yXa, YCUIICHUE
MapHUKOBOT 0 d(hekTa, pa3pylieHUE 030HOBOTO CJIOSL.

Bonopon — aneMeHT 1 mpocToe BeniecTBo. Haxoxenne Bogopoia B mpupoe, puandeckue
U XUMHNYECKUC CBOﬁCTBa, IIPUMCHCHHC, CII0COOBI MMOJIYUCHHUA. KucioTts! u comnn.

MoutsipHbIil 005EM ra30B. Pacu€rsl 0 XUMHUECKUM ypaBHECHHSIM.

dusnueckne cBoMcTBA BOABL. Boxa kak pactBopurens. PactBopsl. HaceleHHblE U
HEHACBIIICHHbIE PAacTBOpBL. PacTBOpMMOCTH BemiecTB B Boje. MaccoBas 10yl BelleCTBa B
pactBope. XumMudeckue coictBa BoAbl. OcHoBaHMs. Ponb pacTBOpOB B NPUPOAE U B JKU3HU
yenoBeka. KpyroBopoT BoAbI B NpUPOAE. 3arpsA3HEHHE NPUPOAHBIX BOA. OXxpaHa M O4YMCTKA
IIPUPOJHBIX BOJ.

Knaccudukamuss Heopranmueckux coeauHeHuit. Oxcuapl. Krmaccudukamums OKCHIOB:
coseoOpasyromne (OCHOBHBIE, KUCIOTHBIE, aM(pOoTepHbIe) 1 HeconeoOpasyronme. Homenknatypa
okcuioB. Du3nyuecKkrue 1 XMMUYECKHe CBOMCTBA OKCHIOB. [lomydeHne okcuIoB.

OcnoBanusa. Krnaccudukamuss ocHOBaHWM: MmIENOYM W HEPACTBOPUMBIE OCHOBAHWS.
Homenknatypa ocHoBanuii. dusznyeckue M XUMHUUYECKHE cBoMcTBa ocHoBaHui. Ilomyuenue
OCHOBAHHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucnor. @uznyeckue U XUMHUECKHE
cBoiicTBa KUCHOT. Psaji aktuBHOCTH MeTaluioB H. H. bekerosa. [Tonyyenue Kucmuor.

Comu. Homenknatypa coneil. @uznueckue U XMMU4Yeckue cBoiictBa coseil. [lonydyenue
COJIEH.



I'eneTnueckas CBs3b MCXKAY KilaCCaMU HCOPraHU4YCCKUX COCHHHGHHﬁ.
Xumuueckuii IKCnepumenm .

KayeCTBEHHOE OIpE/e/IEHUE COJepKaHusl KUCIOopoJa B BO3/yXe, IOJyueHHe, coOupaHue,
pacrio3HaBaHHE U H3Y4YEHHME CBOWMCTB KUCIOpOja, HaOIIOJEHHE B3aUMOJEHUCTBUS BELIECTB C
KHCIIOPOJAOM U YCJIOBHUSI BOSHUKHOBEHMSI U MPEKPAIICHUs] TOpeHus (1moxapa), 03HAaKOMJIEHUE C
oOpa3llaMu OKCHJIOB M OINHCAaHUE WX CBOWCTB, MONydeHHE, COOMpaHHe, paclio3HaBaHUE U
M3y4YeHHEe CBOMCTB Bojmopoja (ropeHue), B3aumopeiicTBue Bomopojga ¢ okcuaom menu (II)
(BO3MOKHO U CITOJIB30BAHUE BUIEOMATEPHUAIIOB), HAOIIOIeHHE 00pa3Il0B BEIIECTB KOJUIECTBOM |
MOJIb, HCCJEIOBAaHUE OCOOCHHOCTEH pPACTBOPEHMsSI BEIIECTB C PA3IMYHONW pPacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OINpeNeNEéHHOW MaccOoBOW JOJied pacTBOPEHHOTO BeELIECTBa,
B3aMMOJICUCTBHE BOJbI C MeTaulaMH (HaTpueM M KajblleM) (BO3MOXKHO HCIIOJIb30BAHHE
BHJIEOMATEPHUAIIOB), HCCIEIOBaHUE OOPa3I[OB HEOPraHWYECKUX BEIIECTB PA3UUYHBIX KJIACCOB,
HaOJIIOJICHNE W3MEHEHUsI OKPACKHM HHAMKATOPOB B PACTBOpPAX KHUCIOT M IIENIOYeH, M3y4eHHE
B3aumozaercTBus okcuna menu (II) ¢ pacTBopoM cepHOI KUCIOTHI, KUCJIOT ¢ METaJlJIaMU, PeaKIIui
HeWTpanu3anuu, noxydeHne HepacTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOT0 METalIa IPYyruM
U3 pacTBOpa COJIM, pEUIeHHE OSKCIEepUMEHTAJbHBIX 3amauy mo Teme «BakHelme Kiacchl
HEOPraHUYECKUX COCTUHEHUIN.

Hepuoanyeckuii 3axkon u Ilepuoanyeckasi cucreMa xumMudeckux iemenros /I, W.
MenpesieeBa. CTpoenne aToMoB. XMMH4YecKas cBsA3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE
peakumnu

[TepBbie MOMBITKH KJIACCH(PUKALUN XUMUYECKUX TIEMEHTOB. [[OHATHE O rpyInax CXOIHBIX
AIIEMEHTOB (IIETOYHBIE U IET0YHO3EMENIbHBIE METAIIJIbI, TaJIOT €Hbl, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBI€ 00pa3yroT aM(pOTEpHBIE OKCHU/IBI U THIPOKCHIBI.

Ilepuognueckuit  3akoH. Ilepumommueckas cucrtemMa XMMHYECKHUX dJeMeHTOB /.
N. Menneneesa. Kopotkonepronnas u aiuHHONEepuonHas ¢opmbl Ilepruoandeckoil cHCTEMBI
xumuueckux anemeHtoB [J[. W. Mengeneesa. Ilepuonsl m rpynnbel. DOU3HYECKUN CMBICI
MOPSIZIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siziep. M3oTomnbl. DnekTponbl. CTpoeHHE 3JIEKTPOHHBIX
obosouek aromMoB MepBbIX 20 xumuueckux aneMmeHToB Ilepuoauueckoit cucrtemsr /[l.
N. MenneneeBa. XapakTepuCTHKa XMMUYECKOr0 3JIEMEHTA 110 €ro MoJI0KeHU0 B [leprnogudeckoi
cucteme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUs Pajnyca aTOMOB XMMUYECKHUX JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUINYE€CKUX CBOMCTB I10 TPyIIaM U IEPHOAAM.

3navenue [lepnonnueckoro 3axoHa u Ilepnoanyeckoil CHCTEMBl XMMUYECKHUX JJIEMEHTOB
JUIsL pa3BUTHS HAayKu U npakTuku. 1. 1. MenneneeB — yu€HbIN U IpaXk1aHUH.

XuMuueckas CBS3b. KoBanentHas (monspHas u HEToJsipHas) CBSI3b.
DIEKTPOOTPULIATEIbHOCTh XUMUYECKUX J1eMEHTOB. VIOHHas CBS3b.

Crenenb okuciieHusi. OKMCINTEILHO-BOCCTAHOBUTEILHBIE PCaKu. Hpoueccm OKHMCJICHHUA
M BOocCTaHOBJIEHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit 5kcnepumenm:



u3ydeHue o0pa3 0B BELUIECTB METAJJIOB U HEMETAJIIIOB, B3aUMO/IEICTBHE THIPOKCUAA [IMHKA
C pacTBOpaMM KHCJIOT M INEJIOYEH, IPOBEIECHHE OIBITOB, WUIIOCTPUPYIOUIMX IPUMEPHI
OKHCIIUTEJIbHO-BOCCTAaHOBUTENLHBIX PEaKUi (TOpeHHe, peakliuy pa3iokKeHus, COeTUHEHU).

Meostcnpeomemmwie ceasu

Peanmaum{ MCXKITPCAMETHBIX CBs3CH IIpu U3y4CHUHU XUMHUHU B 8 kmacce OCYHICCTBJIACTCA
Uepe3 UCIIOJIb30BAHUEC KaK 06IJ_II/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTI/Iﬁ, SABIAOIIUXCA
CUCTCMHBIMU IJI1 OTACIbHBIX MMPEAMETOB €CTCCTBCHHO-HAYYHOI'O IIUKJIA.

OO6mMe ecTecTBEHHO-HAYYHbBIE MTOHATHS: HAYYHBIM (paKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIH3,
CHHTE3, KJaccCH(HKAIMs, TEePUOIUIHOCTh, HAOIOICHUE, OSKCIIEPUMEHT, MOJEIHpPOBaHUE,
HU3MEpPEHUEe, MO/IEIb, SBJICHUE.

dusuka: MaTepus, aTOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHJ, H3O0TOIbI,
paZivoaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUN 3apsj, BELIECTBO, TelI0, 00BEM, arperatHoe
COCTOIHHE BE€IICCTBA, TI'as, d)HSI/IqCCKI/Ie BCIIMYNHBI, CIWHUIIBI I/I3M€p€HI/I$I, KOCMOC, IIJIaHCThI,
3BE3161, CoJHILE.

buonorus: gorocunTes, npixanue, Ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE TOPOIbI, TOJIE3HbIE HCKOMaeMbIe,
TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYeECKAasi peaKkuus

[Tepmonuueckuit  3akoH. Ilepuonmyeckass cucTeMa XUMHYECKHUX 3yeMeHTOB /I
W. Menpneneea. CTpoeHne aToMOB. 3aKOHOMEPHOCTM B M3MEHEHMHM CBOWCTB XUMHUYECKHX
JJIEMEHTOB MEPBbIX TPEX IEPUOJOB, Kalus, KaJblUs M UX COECAUHEHHUH B COOTBETCTBUM C
II0JIO’KEHUEM 3J1eMeHTOB B [leproanueckoii cucreMe U CTPOSHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUABI XUMUYECKOM CBA3M. THIIBI KPUCTAJUNIMYECKHX PEHIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKU U BUJA XUMHUYECKON CBSI3U.

Knaccudukanuss u HOMEHKJIATypa HEOPraHMYEeCKHX BEIIEeCTB. XHUMHYECKHE CBOHCTBA
BEILIECTB, OTHOCAIIMXCS K PA3JMYHBIM KJaccaM HEOPraHUYECKUX COECIMHEHUM, T'eHETHYecKas
CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanuss XMMHYECKUX PEAKIUi MO pa3IMyHbIM MpPU3HAKaM (TI0 YUCITY U COCTaBYy
Y4aCTBYIOIIUX B PEaKI[MU BCIICCTB, I10 TCIIJIOBOMY 3(1)(1)€KTy, 10 U3MEHEHHUIO CTEIEHEN OKUCICHUS
XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, TI0 YYAaCTHIO KaTaim3aropa). OJK30- U
OHAOTCPMUUCCKUEC PCAKINU, TCPMOXUMHUYCCKUC YPABHCHUA.



[Tonartue o ckopoctu XxuMuuyeckoi peakuuu. IToHsTHE 00 0OpaTHMBIX M HEOOPAaTUMBIX
XUMHUYECKUX peakuusx. IloHsATHE O TOMOreHHBIX W TIeTeporeHHbBIX peakuusax. [loHstue o
karanuse. [TonsTie o xumuueckoM paBHOBecuu. DAaKTOPHI, BIUAIOIINE HA CKOPOCTh XUMUYECKON
PEaKIMK U MOJIOKEHNE XUMUYECKOT O PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, JJIEKTPOHHBI OajlaHC OKHMCIUTENbHO-
BOCCTaHOBUTENBbHON peakiuu. CocTaBieHHE YypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHNEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopust 3AEKTPOTUTUYECKON AUCCONUAIMU. DJIEKTPOJUTHI U HEANEKTPOIUTHL. KaTHOHBI,
AHMOHBI. MeXaHU3M I CCOLMAIMU BEIIECTB C PA3IMYHBIMU BUIAMU XUMHUECKOU CBSI3U. CTENeHb
nuccoryany. CUIbHBIE U C1a0ble IEKTPOIUTHL.

Peaknmn moHHOTO OOMEHA. YCJIOBHS MPOTEKAHMs PEAKIM MOHHOTO OOMEHA, TOJIHBIE H
COKpallléHHbIE MOHHBIE ypaBHEHHS peakiuil. CBOWCTBAa KUCIOT, OCHOBAHUN M COJIEd B CBETE
NPECTABIICHUNH 00 SJICKTPOJIUTHYECKONW aucconmanuu. KadecTBeHHBIC peakIMy Ha WOHBI.
ITonsiTie o ruAPOIIU3€E COJIEH.

Xumuueckuit 3Kcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTANIMYECKHX PEMIETOK HEOPraHMYeCKHUX BEIIECTB —
METaJUIOB M HeMeTa/uioB (TpaduTa W anmasa), CIOXKHBIX BEHIECTB (XJIOpHUIa HaTpusi),
UCCIIEZIOBAHUE 3aBUCUMOCTH CKOPOCTH XHWMHUYECKOW pEaKIHH OT BO3JEHCTBUS Pa3IHYHBIX
(hakTOpOB, MCCIIEAOBAHHUE SJIEKTPOIMPOBOJAHOCTH PACTBOPOB BEILECTB, IMPOLIECCA THCCOLH AN
KHCJIOT, IeJ04el U coneld (BO3MOYKHO UCIOJIb30BAHNE BHIE0 MATEPHUAJIOB), TPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKaHMsI peakiuil moHHOro oOMeHa (oOpa3oBaHME OCaJKa,
BBIJICJICHHE Ta3a, 00pa30BaHUE BOBI), OIMBITOB, HIUTIOCTPUPYIOIIMX MPHMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX peakiuil (TopeHue, peakiuHu pPas3ioKeHUs, COCIUHEHUs), pacro3HaBaHUE
HEOPraHMYECKMUX BENIECTB C IIOMOIIbI0 KAa4eCTBEHHBIX pEAKUUH Ha HWOHBI, peIIeHHe
HKCTIEPUMEHTAJIbHBIX 3a/1a4.

HeMeTaajibl 1 X COeAMHEHUS

OOmas xapakTepucTHKa rajnoreHoB. OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHBIE
creneHn okucieHus. CtpoeHue M (PU3MUECKHE CBOMCTBAa MPOCTHIX BEIIECTB — TIaJOrE€HOB.
XUMHUYEeCKHe CBOWMCTBA Ha IpUMepe XJopa (B3aUMOACHCTBHE € MeTaJlJlaMH, HeMeTajulaMi,
menodyamu). XinopoBopopon. ComnsHas KHCIIOTAa, XHMHYECKHE CBOICTBa, IOJIydeHHeE,
npuMeHeHue. JleiicTBre XJ10pa U XJIOPOBOJOPOAA Ha OPraHU3M 4YelloBeKa. BakHenmme XJIopuasl
U UX HAXOXKJIEHUE B IIPUPOJIE.

OOmas xapaktepuctuka d1eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3NYECKUe CBOMCTBA MPOCTBIX BEIIECTB —
KHCJI0pOoJa U cepbl. AJUIOTPONHbIE MOAMGUKALMN KUCIOPO/ia U Cepbl. XUMHUYECKUE CBOWMCTBA
cepsl. CepoBojopoa, cTpoeHHE, (PU3MUYECKHEe W XUMHYECKHe CBOMCTBA. OKCHIBI Cepbl Kak
MIPEJCTAaBUTENIN KUCIOTHBIX OKCHOB. CepHasl KMCIIOTa, (PU3NYECKHEe U XMMHMUYECKHE CBOWMCTBA
(oOmIue kKak mpencTaBUTENs Kiiacca KUCIIOT U cneruduieckre). XuMUYeCKUe PeaKIUU, JIeKaIIie
B OCHOBE MPOMBIIIUIEHHOTO CI10c00a MOoTy4YeHHsl CepHOM KucnoThl. [I[puMeHeHne CepHOi KUCTOTHI.
Comu cepHOW KHCIOTHI, Ka4eCTBEHHAs peakuus Ha cyiabpaT-moH. HaxoxxmeHwe cepel u e€
COEIMHEHUN B Ipupoje. XUMHUUECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CPelbl COCINHEHHUSIMHU CEPBI
(KUCIIOTHBIE TOXK/IH, 3aTPA3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €r0 MPEI0TBPALIICHHUS.



OO6mas xapakTepucThka 23y1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIeHUs. A30T, pacnpocTpaHeHHue B mpupone, (usnueckue u
XuMHuecKkue cBoiictBa. Kpyrosopor a3ora B npupoae. AMMHAK, €ro (pu3nyecKue 1 XUMHYECKHe
CBOMCTBA, NOJIlydyeHue u npuMenenue. Conyu aMMOHUS, UX PU3NUYECKHE U XUMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHasi peakiuss Ha MOHbI aMMOHHA. A30THas KUCJOTa, €€ IOJIy4eHHUE,
¢usnueckue M XUMHUYECKHE CBOWcTBa (OOIME Kak MpeNCcTaBUTENs Kiacca KHCIOT H
crienuueckue). Mcrnonp3oBaHue HUTPATOB M COJIeH aMMOHMS B KadeCTBE MUHEpPAJbHBIX
ynoopennii. XuMHUECKOe 3arps3HEeHNEe OKPYKAIOIIEeH Cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JOXAM, 3arpsi3HEHUE BO3AyXa, MOYBBl U BOJOEMOB). Docdop, amioTpornHble MOAUPUKALNN
dbochopa, ¢pusznyeckne u xummuueckue cpoiictea. Oxcuna docdopa (V) u docdopHas kucnora,
¢du3nueckue M XMMHUYECKHE CBOWCTBa, mosydeHue. Mcmomp3oBanue (ocdaTtoB B KauecTBe
MUHEPAJIBHBIX Y100 pEHUIA.

OObmas xapaktepuctuka 31eMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIEHMs. YTIEpoA, alIOTPONHbIE MOAU(PUKALIMH, PACIPOCTPAHEHHUE B
npupoze, Gpu3nuecKkue U XuMUIecKkue cBorcTBa. Axcopouus. KpyroBopor yriepoaa B mpupose.
Oxkcunsl yriaepojaa, ux (pu3nyeckue U XUMUYECKHUE CBOMCTBA, IEUCTBHE HA JKUBBIE OPraHU3MBI,
HOJTy4eHHe ¥ TPUMEHEHUEe. DKOJIOTHYECKre MpoOieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
rUIoTe3a TJI00aIbHOr0 MOTEMJICHUS! KIMMaTa, MapHUKOBBIA 3¢ dekT. YrompHas Kuciaota U eé
conu, UX (U3MYEeCKMe U XUMHUYECKHE CBOWCTBA, MONydyeHHEe M mpuMeHeHue. KauecTBeHHas
peakius Ha KapOoHaT-UoHbL. M crionb3oBaHue KapOOHATOB B ObITY, MEIULIMHE, TPOMBIIIJIEHHOCTH
U CEITbCKOM X035 CTBE.

[lepBoHayabHBIE TOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCJUHEHHUAX yriepoja
(MetaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJ, IIMIIEPUH, YKCyCHast KucioTa). [IpupoiHbie HCTOUHUKH
yI€BOA0pO10B (YroJib, IPUPOAHBIN ra3, HeQTh), MPOLYKThl UX NepepaboTku (OEH3UH), UX POJIb
B OBITY U MPOMBIIUIEHHOCTU. [IOHSATHE O OMOJOrHYEeCKH Ba)KHBIX BEIECTBAX: XKHUpax, Oelkax,
yriaeBojax — W UX pPOJM B JKM3HM YEJIOBEKa. MaTepualbHOE EIMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUM.

Kpemuwuii, ero ¢usuveckue W XAMHUYCCKHE CBOMCTBA, IOJyUYCHHUE M IPHUMCHCHHE.
Coenunenust kpemHuss B mpupoxae. OOmmue mnpeacraBieHuss o0 okcuae kpemuus (IV) u
KpeMHHeBOi kucnote. CHITMKATHI, X UCIOJIb30BaHNE B OBITY, B TPOMBINIICHHOCTH. BaskHelme
CTpOHTENIbHBIC MaTepuasbl: KepaMHKa, CTEKJIO, IeMEHT, OeToH, xene300eToH. I[Ipobremsl
0€30I1aCHOT'0 HCITOJIb30BAHUS CTPOUTEIIBHBIX MATEPHUAJIOB B ITOBCEAHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB HEOPraHUYECKHX BELIECTB, CBOWCTB COJITHOM KHCIOTHI, MPOBEACHUE
KayeCTBEHHBIX PEaKIMi Ha XJIOPUI-MOHBI U HAOIIOJEHHE MPU3HAKOB UX MPOTEKAHHUS, OIBITHI,
oTpakaroue (U3NIECKHe U XMMHUYECKHUE CBOWCTBA TallOT€HOB M UX COEAMHEHUHN (BO3ZMOXKHO
WCIOJIb30BAaHUE BUIEOMATEPHUANIOB), O3HAKOMJIEHHME C O0OpaslamMu XJIOPHAO0B (TaJIOreHHJIOB),
O3HAKOMJIEHME ¢ o0pa3mamMu cepbl M €€ COEAUHEHHSIMH (BO3MOXKHO MCIIOJIb30BAHME
BHJIEOMATEPHUANIOB), HaOJIOJIEHWE Tpoliecca OOYyrIMBaHWS  caxapa Tox  JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTHI, H3yUCHHE XUMHUUYECKHX CBOMCTB pa30aBJICHHOW CEpHOM
KHUCJIOTHI, MPOBEICHNE KauyeCTBEHHOW peakluuu Ha cyib(aT-uoH U HaOIoJIeHUe TpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMHU CBOMCTBaMH a30Ta, (ochopa U WX COCAMHEHUN
(BO3MOKHO HCITOJIb30BAHHME BUJIEOMAaTEpHAIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX y100pEHMUI,
nojyyeHue, coOupaHue, pacro3HaBaHHME U M3yUYEHHE CBOWMCTB aMMMaka, IPOBEICHHE
KaueCTBEHHBIX peaKkuii Ha NOH aMMOHUS U QochaT-noH U U3ydeHHE TPU3HAKOB UX MTPOTEKaHUS,
B3aUMOJIEHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTBI C MEIbIO (BO3MOYKHO HUCIIOJIb30BAHUE
BHJICOMATEPHAJIOB), H3Y4YEHHE MoOJeleld KPHCTAUTMUEeCKUX pemeéToKk anMasa, rpadura,



¢bynnepeHa, 03HAKOMJIEHUE C MPOLIECCOM aACOPOLUU pacCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM
YIIIEM U YCTPOMCTBOM IIPOTHUBOTA3a, MOJy4yeHUEe, COOMpPaHKEe, paCclIO3HABAHUE U U3yYEHUE CBOWCTB
YIIEKUCIOTO Ta3a, MPOBEACHHE KAUYEeCTBEHHBIX pPEaKIMi Ha KapOOHAT M CHIMKAT-MOHBI U
W3y4eHUE TPU3HAKOB WX TNPOTEKaHMs, O3HAKOMJIEHME C TPOAYKIMEH  CHIMKATHOU
MIPOMBIIIICHHOCTH, PELICHHE IKCIIEPUMEHTAIbHBIX 337124 10 TeMe «BaskHel e HeMeTalbl U UX
COCIMHECHHUS.

MeTaJjibl 4 UX COETUHEHUS

OO61mas XapakTepuCcTHKa XUMUYECKHX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHMHM MX TOJI0XKEHUS
B Ilepuonnueckon cucreMe xumudeckux snemeHToB JI. M. MenzaeneeBa U CTpOeHUS aTOMOB.
Crpoenne MmeTamnoB. MeTanauyeckass CBsI3b M MeETaUIMUECKas KPUCTAJUIMYECKasl pEIIETKaA.
DNEeKTPOXUMUYECKUI psil HamnpspDKeHWH MeraioB. Pusznyeckne M XHMHUYECKHE CBOWCTBA
MeTasioB. O6mme crnocoObl nojydeHus: MeTayioB. [IoHsATHE 0 KOPPO3UH METAJIOB, OCHOBHBIE
crnocoObl 3amuThl UX OT Koppo3uu. CrutaBbl (CTajlb, YYI'yH, IIOpaIlOMUHUHN, OpoH3a) M MX
IPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

[Ilenounble MeTauibl: TTONOKEHUE B Ilepuoanyeckon cucteMe XMuMHYECKUX JIEMEHTOB /1.
W. MenneneeBa, CTpOCHHE UX aTOMOB, HaxOXKJIE€HUE B mpupoae. Pusnyeckne U XUMUYECKHUE
CBOICTBA (Ha mpuMepe HaTpus U Kajwusi). OKCHABI U TUIPOKCHIBI HaTpus U Kanus. [Ipumenenne
IIEJIOYHBIX METAJIJIOB U MX COCIMHCHHUM.

[IlenouHO3EMENBHBIE METAJIBI MATHUHM M KallbLIMii: osiokeHue B [lepuonnueckon cucreme
xumuueckux siemeHToB . WM. MenneneeBa, cTpoeHHE MX aTOMOB, HaXO0XXJACHHE B MHPUPOJIE.
du3nyeckre U XUMHUYECKHE CBOMCTBA MarHusd M KaJblMsd. BakHeWlIne coeIMHEHUS KaJIbIAA
(oxcua, TuAPOKCH, coyin). JKECTKOCTh BOJBI M CITOCOOBI €€ yCTpaHeHHUSI.

AmomuHuil: mnonoxeHue B Ilepmonmueckodl cucrteme XMMHUYECKUX drnemeHToB [l
N. MenneneeBa, CTpOEHHE aTOMa, HAX0XKAEHUE B IpUpoie. PU3HUECKUE U XUMUUECKHE CBOKCTBA
aMOMUHMS. AMOTEpHbIe CBOWCTBA OKCUIA U THPOKCHIA ATFOMUHHUSL.

XKenezo: monoxkenne B Ilepuoguueckoil cucTeMe XHUMHYECKHX djeMeHToB /.
N. MenneneeBa, CTpoeHHE aTOMa, HAXOXKEHUE B Tpupoie. Pu3nyeckne 1 XUMHUYECKHE CBOWCTBA
xene3a. Oxeuapl, ruapokcunsl u conu keneza (II) m xemesa (III), ux cocras, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3liaMy METAJUIOB U CIUIABOB, UX (PM3MUECKUMU CBOMCTBAMHU, U3y4YEHHE
pe3yabTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO HCIIOJIb30BAHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJACHCTBUS OKCUJA KaJbLiUd W HaTpud ¢ BOXOH (BO3MOXHO MCIOJb30BAaHUE
BHJIEOMATEpUAJIOB), HCCIEIOBAaHUE CBONCTB JKECTKOM BOABI, IIpoliecca TOpeHHs XKeje3a B
KHuciaopoZe (BO3MOXKHO — HCIOJIb30BaHHWE  BHUAEOMATEpUAsIOB), IPHU3HAKOB  IPOTEKAHUS
KAaueCTBEHHbIX PEaKlMi Ha MOHBI: MarHus, KaJbllus, aJIOMUHUS, IIUHKA, *kene3a (II) u xenesa
(), meau (II), HaOnrOICHUE W OMKMCAHUE MPOLECCOB OKPAIIMBAHKS [UIAMCHH HOHAMHU HATpUS,
KaJqus U KaJIbIUs (BO3MOXKHO MCIIOJIb30BaHHE BHJIEOMATEPUAIIOB), UCCIIEA0BAHNE aM(OTEPHBIX
CBOMCTB I'MJpOKCUA ATIOMUHMS U THAPOKCHIA IMHKA, PELIEHHE 3KCIEPUMEHTAJIBHBIX 3a/1a4 110
TeMe «BaxHenye MeTalibl U UX COCIUHEHUS.

XuMHA U OKpY:KalOLas cpeaa



BemecTBa n maTepuainbl B MOBCEIHEBHOM KM3HHU 4esloBEKa. be3omacHoe MCnosib30BaHue
BEUIECTB U XUMHUYECKUX peakuuil B ObiTy. IlepBas momolrs Hpu XUMHUYECKUX OXOrax u
OTpAaBJICHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyKarouiel cpenbl (mpeaenbHas A0MyCTUMas KOHLIEHTpauus
Bemects, ganee — [1JIK). Poib XxumMuu B perieHr# 3K0JI0THUeCKUX MpodIieM.

Xumuueckuii IKcnepumenm:
u3ydeHue o0pas3IoB MaTepHaoB (CTEKIIO, CIUIABbI METAJIIOB, TOJMMEPHbBIE MaTEPHAIbI).
Mescnpeomemmuuwle céa3u

Peanmauuﬁ MCKIPCAMCETHBIX CBs3CH Ipu U3y4CHUU XUMHUU B 9 knacce OCYHICCTBJISICTCA
YCpe3 UCIIOJIB30BAHUEC KaK O6IJ_II/IX CCTCCTBCHHO-HAYYHBIX HOHSITI/Ifl, TaK U HOHHTHfI, BTN X CS
CUCTCMHBIMU JJIA1 OTACIBHBIX ITPEAMETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO01ure ecTecTBeHHO-HAYYHbIE TTOHATHUS: HAYYHBIN (DAaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIN3,
CHHTE3, KjaccuuKaius, NepUOJUYHOCTh, HAOMIOJCHHUE, OHKCIEPUMEHT, MOIEIUPOBAHHE,
MU3MEpEeHne, MOJIEIb, SBJICHUE, TAPHUKOBBIN 3 ()EKT, TEXHOIOTUS, MATEPUATIBI.

®dusnka: matepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJHJA, H30TOIbI,
pPaaMOaKTUBHOCTh, MOJIEKYJa, OJEKTPUUYECKUN 3apsl, MPOBOJHUKH, IOIYNPOBOIHUKH,
TUDJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHE BEIECTBa, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTAJUTMY €CKasl peIIETKa, CIIaBbl, PU3NYECKUE BETUYHHBI, €TMHULIBI
HU3MEpEeHHs, KOCMUYECKOe IPOCTPAHCTBO, MIaHeThl, 3BE3/1b1, COHILE.

buonorusa: ¢otocunTe3, apixaHue, Omocdepa, SKOCHUCTEMa, MHHEpalIbHbIE YAOOpEHHs,
MHUKPODJIEMEHTBI, MAKPO3JIEMEHTBI, ITUTATEIILHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, TOJIE3HBIE UCKOTIAEMBIE,
TOILJIMBO, BOJTHBIE PECYPCHI.
TEMATUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumenoBanue pa3/iesioB ¥ TeM MPOrpamMMBbl KonuuectBo yacos
n/m Bcero  KonrposnbHsie [par
paboTh p
Paspea 1. IleppoHavanbHbIe XMMHYECKHE TOHATHS
1.1 Xwumus — BaxkHas 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKOMN JIESITEIbHOCTH 5  BBeaguTe 3HaUCHHE
YeoBeKa
1.2 BemecTBa 1 XUMHUYECKHUE PEAKIIUT 15 1 BBEIN]
HUroro mo pasgemy 20
Pa3nen 2. BaxkHeiilue npeacTraBuTe1d HEOPraHUYECKHX BELIECTB
2.1  Bosayx. Kucnmopon. ITorsatue 06 okcumax 6  BBeaWTE 3HAYCHUE BBEIW
2.2 Bomopon. [ToHATHE 0 KUCITOTaX U CONSIX 8  BBeauTe 3HAUCHHE
2.3 Bopa. PactBopsl. [lousiTre 00 0OCHOBaHUSX 5 1
2.4 OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCANHEHUI 11 1

Hroro no pazgeny 30
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Ne HanmenoBanue pasiesoB v TeM IpOrpaMMbl
n/n

Bcero

KoaunyectBo yacoB

Kountponbheie IIpas
paboTel p

Pasnen 3. Ilepuonmyecknii 3axoH u [lepnoanyeckas cucreMa xumudeckux 3a1eMeHToB JI. U. Menneneea. CTpoenne at

BOCCTAHOBHUTEC/IBbHBIC PCAKIINHA

3.1 Tlepuomuueckuii 3akon u [leproanteckas cucteMa XuMuIeckux snemeHToB [1. U.

MenneneeBa. CTpoeHme aTomMa

3.2 Xwumuuyeckas cBsi3b. OKHUCIUTENLHO-BOCCTAHOBUTEILHEIE peaKkunu

Hroro no pazneny

Pe3epBHoe BpeMs

OBILIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME
9 KIIACC

Ne HaumeHoBaHue pa3/ieiioB U TeM MPOrpaMMbl
/1

Paznen 1. BemmecTtBo 1 XUMHYeCKHE PeaKIMU
1.1 TloBropeHnue u yriyOneHue 3HaHUH OCHOBHBIX pa3JIelioB Kypca 8 kiacca

1.2 OcHOBHBIE 3aKOHOMCPHOCTU XUMUYCCKUX peaKHI/Iﬁ

1.3  DnexrponuTHyeckas qucconuanys. XMMUYECKHE PEaKIH B pacTBOpax

Hroro no pazneny

Paznen 2. HeMeTa/JILI M MX COeTHHEHHST

2.1 OOImas xapakTepuCTUKa XuMu4IecKux 3neMeHToB VIIA-rpynmsl. ['anoreHs

2.2 OOmas xapaKTepucTuKa XUMHIEeCKnX deMeHToB VIA-rpynmsl. Cepa u eé
COETMHEHUS

2.3 OOmas xapakTepucTUKa XUMHYECKUX AJIeMEeHTOB VA-Tpymiisl. A30T, ocdop u

nX COCAUHCHUA

2.4  OOmas XapaKTepUCTHKA XUMUICCKUX IeMeHTOB [VA-Tpymet. Yriepon u

erMHI/Iﬁ " UX COCAUMHCHUA

Hroro no pazneny
Pa3nen 3. MeTanjabl ¥ HX COeAMHEHUS

3.1 OO6uue cBoiicTBa METAIIOB

3.2 Baxueiilme METaJUTbl U UX COCANHEHUS
Hroro no pazneny
Pa3nen 4. XuMus 1 okpy:kaomas cpeia

4.1 BemecTBa 1 MaTepHaIbl B )KU3HHA YeTIOBEKA

Uroro no pazneny

PesepBHOE Bpems

7  BBeOWTE 3HAYECHHE BBEIU]
8 2 BBEU
15

3 BBeOuTE 3HAYCHUE BBEIW

68 5

KoaunyectBo yacoB

Bcero  KontponbHsie [pakt
paboThI pa
5 1 BBEIIHTE
4  BBeIWTE 3HAUCHHWE  BBEIWTE
8 1
17
4 BBEINTE 3HAUCHUE
6  BBeauTe 3HAUCHWE  BBEAUTE
7  BBeAWTE 3HAUCHHE
8 1
25
4  BBeIOWTE 3HAUCHWE  BBEIWTE
16 1
20
3 BBeaWTE 3HAUCHHE  BBEIWTE
3
3 BBeAUTE 3HAYCHUE  BBEIUTE
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Ne HaumenoBaHue pa3enoB U TeM MpOrpaMMbl KommuectBo yacoB

n/n Bcero  KonrtponbHbie IIpaxt
paboTel pa

OBILIEE KOJIMYECTBO YACOB 11O IIPOI'PAMME 68 4



