MUHHUCTEPCTBO NPOCBEIIEHUA POCCUACKOW ®EJIEPAIIIN

MunuctepcTBo 0o0pasoBanusi KpacHosipckoro kpas

Ynpasienue 00pa3oBaHusi AAMUHUCTPAIMHM JBEHKHUHCKOI0 MYHHMIIMIIAJIbHOTO palioHa

KpacHosipckoro kpasi

MKOY Coll OMP

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
pykoBoaurens [HTKMO 3aMECTUTEIIb TUPEKTOPA MO JUPEKTOP IIKOJIbI
YBP
Cumonuuna A.T". Yexxunona T.H.
[Tpukaz Ne 1 Kopuxosa E.A. [Tpukaz Ne 1
ot «30» aBrycra 2024 r. [puxa3z Ne 1 ot «30» aBrycra 2024 r.

ot «30» aBrycra 2024 r.

PABOYASI IPOTPAMMA
(ID 5377571)

yueOHoro npeamera «Xumus. bazoBbiil ypoBeHb»

Uit 00yJarommxcs 8 — 9 Kjaccos

1. Cypunaa



IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHHU Ha YPOBHE OCHOBHOT'O 00IIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTelbHON MPOrpaMMbl OCHOBHOTO
obmero ob6pazoBanus, npeactaBieHHBIX B ®I'OC 00O, a Ttaxke Ha OCHOBE deaepalTbHON
paboueil mporpaMmbl BOCIIUTAaHUS U ¢ YYETOM KOHUEMIMHU MPENoAaBaHus y4eOHOTro mpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit deaepanmm.

[Iporpamma 1o XuMuUHM Ja€T TpPEACTAaBICHHE O IeNsAX, OOIIel crpareruu OOydYeHHS,
BOCIIUTaHUS W pPa3BUTHA OOYyYArOIIUXCS CpPEACTBAMU Y4eOHOTrOo IpenMeTa, YCTaHAaBIUBAeT
o0s13aTeNIbHOE MPEIMETHOE COJIEpKaHKe, MpelyCMaTpUBaeT pacIpeesieHHe ero mo Kiaccam u
CTPYKTYPUPOBaHHE IO pa3jeiaM U TeMaM IporpaMMbl IO XUMUH, ONPENIEsSeT KOJTNYECTBEHHbIE
W KayeCTBEHHBIC XapaKTEPUCTUKH COAECPKAHUSA, PEKOMEHAYEMYIO IIOCJIEI0BATEIBHOCTh
U3YYEHHS] XUMUHU C Y4ETOM MEXKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU y4eOHOTO
polecca, BO3pacTHBIX 0COOEHHOCTEH 00y4aromuxcsi, onpeenseT BO3SMOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBAHUH K pe3yJibTaTaM OCBOSHHUS OCHOBHOM 0Opa30BaTEIHHOM MPOTpaMMBI Ha
YpOBHE OCHOBHOTO 001I1er0 00pa3oBaHus, a TaK)Ke TPEOOBaHMIA K pe3ysbTaTaM 00yYeHHS XUMHUU
Ha YpOBHE ILeJeil M3y4deHUs TMpeIMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
JESITeIbHOCTH 00YYarOIIErocs 10 OCBOCHUIO yUYEOHOTO COEPKAHMS.

3HaHUE XUMUH CIYKUT OCHOBOM JUI (POPMUPOBAHUS MUPOBO33PEHHS 00YUaIOIIETOCs, €ro
MIPEJICTaBICHUI O MaTepualIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPalOT (hOpMHUpYyEMbIE XUMUEH
MIPEJICTaBICHHS O B3aUMONPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B MPUPOJIE, O MyTIX
pelieHus Tri00albHBIX MPoOJieM YCTOMYMBOTO pPa3BUTUSL YEIOBEYECTBA — CHIPHEBOIA,
SHEPTETUYECKON, TUIIIEBON M YKOJIOTMYECKOM 0€30MMacHOCTH, TPOOIEM 3IpaBOOXPaHEHHUSI.

N3yuenue xumunu:

CIOCOOCTBYET peaau3allMiid BO3MOXKHOCTEH I caMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI TMYHOCTH, €€ 0011eil U (PyHKIIMOHATLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHNE MBIIUICHUSI U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATENbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOOUMBIX KaKk B TIIOBCEAHEBHOW JKHM3HHM, TaK M B
npodeccuoHaNbHOM NeATeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIILICHHS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOTIO
B3TJIsiIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAarioM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYatOLINXCS;

CIOCOOCTBYET ()OPMUPOBAHHMIO LIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K TMpPHUPOJE, K 4YeOBEKY, BHOCHUT CBOH BKJIaJ] B SKOJOTHYECKOE OOpazoBaHHE
o0ydJaronmxcsi.

JlaHHble HaAmpaBlieHUsT B OOyUYEHUU XUMHH OOECHEeUMBAIOTCS CHEHU(PHUKON colaep:kaHus
y4eOHOro mpeaMeTa, KOTOPBIA SBIISETCS TMEJaroruyeckd aJanTHPOBAaHHBIM OTpakKeHHEM
0a30BOI HAYKH XMMHUH Ha ONPECIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHHMs OPUEHTHPOBAH Ha OCBOCHHE
00y4aroIUMHUCS CHCTEMBI MEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMbIX MOHATHN OPraHUYECKOM XUMUU.

CtpykTypa conepkaHHs MPOrpamMMbl 10 XUMHHU C(HOPMHPOBAHA HAa OCHOBE CHCTEMHOTO
noaxoaa K €€ uaydyeHuro. ComepiaHue CKIaAbIBACTCS W3 CHUCTEMBI NMOHATHA O XUMUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbl TOHATHH O XHUMHYECKOW peakiuu. OO0e 3TH CHUCTEMBI



CTPYKTYPHO OPTraHW30BaHbl MO TMPUHLHUITY MOCJIEI0BATEILHOTO PAa3BUTHUS 3HAHWW Ha OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUNA Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MpeJCTaBICHUH 00 3EKTPOTUTUUECKON AUCCOIMAIMY BEIIECTB B paCTBOPAX.

TeopeTnueckrue 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH TMOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, PA3BUBAIOTCS IMOCIEAOBATEIHLHO OT OJHOTO YPOBHS K JIPYrOMY,
BBITIONHSST (DYHKIIUM OOBSICHEHHSI W MPOTHO3MPOBAHUS CBOWMCTB, CTPOSHUS U BO3MOXKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyUYCHUS U3yUYaeMbIX BEIIECTB.

OcBoeHne mnporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TPEACTABICHUS O
XUMHUUYECKON COCTABIISIONICH HAayyHOHM KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOW MNPUPOIBI,
LIEHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAaHHUIO U METOJaM MO3HaHuA B Hayke. M3yueHue XxumMuu
MPOUCXOAUT C TMpPHUBJICYEHUEM 3HAHUW W3 paHee M3YyUYEHHBIX YYEOHBIX MPEAMETOB:
«Oxkpyxaronuit Mup», «buonorus. 5—7 knaccb» u «Dusnka. 7 Kjace».

[Tpu u3yueHnn XUMHUU TPOUCXOIUT (HPOPMUPOBAHHUE 3HAHUI OCHOB XUMUYECKON HAyKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKOMN NEATEILHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOW KYJNBTYpHI. 3a/aua y4eOHOTO MpeaMeTa COCTOMT B (POPMHUPOBAHUU
CHCTEMBbl XMMMYECKHX 3HAaHUH — BaXHEUIIMX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKHX
MOJIO)KEHUH, JOCTYNMHBIX OO0O0OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, f3blKa HAyKH, B
MPUOOILEHNHN K HAyYHBIM METOAaM MO3HAHUS IPU U3YUYEHHUH BEIECTB U XUMUYECKUX peaklui, B
GbOpMUPOBAHUM U DPAa3BUTHUM TMO3HABATEJIbHBIX YMEHHH M HMX TNPUMEHEHUH B Y4yeOHO-
MO3HABATEJIbHON U yueOHO-UCCIIeJOBATEIbCKOM AEITeIbHOCTH, OCBOCHUHU MpPaBMJI 0€301acHOI0
oOpaleHus C BEIECTBAMHU B TIOBCEHEBHON KHU3HH.

[Ipy M3y4yeHHWH XMMHU Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

— (hopMHpOBaHNE WHTEIUICKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BAHHMIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY TPUHATUIO DEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIIOIIUMCS YCIOBUSAM KU3HU;

— HANpaBJICHHOCTh OOYYEHHS HA CHCTEMAaTHYECKOE MPHUOOIIEHHE OOyJalomuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEJIbHOM  NEATENbHOCTH, HAyYHbIM  METOJaM  IO3HaHUS,
(hOpMUPYIOIIUM MOTHBAIIUIO U PA3BUTHE CTIOCOOHOCTEH K XUMUM;

— oOecrnieueHne YCIOBHM, CIIOCOOCTBYIOIIMX MHPUOOPETEHUIO OOYYaIOUIUMHUCS OIbITa
pa3HOOOpa3HON NESITEeIHbHOCTH, MO3HAHUS M CAMOIO3HAHUS, KJIFOUYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHUE JIJIsl Pa3IUYHBIX BUJOB JICSITEIbHOCTH;

— ¢opMupoBanue oO1IeH GyHKIIMOHATBLHOW U €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM
qyclie YMEHUM OOBSCHATH M OLICHHWBATDH SIBICHUS OKPY’KAIOLIEro MHUpa, HCIONb3Yysl 3HAHUS U
OTBIT, MOJIyYEHHbIE MPU H3YyYEHUU XUMHUHU, MPUMEHATH HMX MpPHU pEIIeHHHu mpodieM B
MOBCEAHEBHOM KU3HU U TPYJAOBOM JEATEIBHOCTH;

— hopmupoBaHue y 00yJarOMMXCSl TYMAHUCTUYECKUX OTHOIICHHIA, TTOHUMAHUS [ICHHOCTH
XUMHYECKUX 3HAHWHA I BBIPAOOTKM JKOJOTHYECKH IeIeco00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B LENSAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXKAIOIIEH MPUPOIHON
Cpenbl;

— pa3BUTHE MOTHBAIMH K 00yYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOEHHUSI OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
pod WISl ¥ HAMPABJICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO1iee yucio 4acoB, OTBEAEHHBIX I M3YyYEHUS XUMHUH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusl, coctaBisier 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Henenmo), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP/)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYaJIbLHBIE XMMHYECKHE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YelIOBEKa. XHUMHS B CUCTeMe Hayk. Tema u
BemiecTBa. PU3MYECKHE CBOMCTBA BENIECTB. ATrperarHoe cocTrosiHue BemiecTB. llonstue o
MeTo/ax MOo3HaHMs B XUMHUH. UucThie BemecTBa 1 cMecH. CriocoObl pa3iesieHust CMECEi.

ATOMBI U MOJIEKyJbl. XUMHUYECKHE 3JEeMEHTbl. CHUMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTblie U cnOXKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHAX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHASA aTOMHas Macca. OTHOCHUTENbHASI MOJIEKYJIsipHast
Macca. MaccoBas 10J11 XUMHAYECKOTO 3JIEMEHTA B COEAMHEHUH.

KomnuectBo BemectBa. Monbs. Monsipaas macca. B3anMoCBsI3b KOJIMYECTBA, MAacchl U
quclia CTPYKTYPHBIX €IMHULL BenlecTBa. Pacu€rel mo opMmynamM XUMHUYECKUX COCTUHEHUI.

Ou3NYeCcKe U XUMUYECKUE SBJICHUA. XUMHUYECKas peakuus W e€ MpU3HaKh. 3aKOH
COXPaHEHHUsI MacChl BEIECTB. XUMHUUeCKre ypaBHeHHs. Kitaccupukanus XuMUIECKIX peakiuit
(coenuHEHUS, PA3IOKCHHS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHYECKOW MOCY/I0M, ImpaBWiIaMu paboThl B JabopaTopuu U NMpuUEMaMu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBaHUEM, M3YyYCHHE M ONMUCAaHWE (DU3UYECKUX CBOMCTB
00pasloB HEOPTaHMYECKHX BEIIECTB, HaOMIoJeHUE (GU3MYecKuX (TJIaBJICHUE BOCKA, TasHUE
Jb/a, pacTUPAHUE caxapa B CTYyNKE, KUIIEHWE M KOHAEHCALUs BOJbl) U XUMUYECKUX (TOpeHue
CBEUH, MPOKAJMBAHUE MEIHOW TPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHCJIOTOM) SIBIICHUH,
HAOJIO/IEHUE W OMHCAHKME TMPU3HAKOB MPOTCKAHUS XMMHYECKUX PEeakiuil (pa3liokeHue caxapa,
B3aUMOJICHCTBHE CEPHOW KUCIIOTHI C XJIOpUAOM Oapus, pasznoxeHue ruapokcuaa menu (1) mpu
HArpeBaHWU, B3aWMOJCHcTBHE jxene3a ¢ pactBopoMm coiu meau (1), m3yuenme crmocoOoB
pasleNieHuss CMeceil: C TMOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBIIAPUBAHHE, IUCTHIUISIINS,
xpomatorpadus, TMpOBEIECHUE OYUCTKM TMOBApPEHHON CcolM, HaONIOJeHHEe U ONHCAaHUE
pe3yabTaTOB IMPOBEICHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHUE
MojIeNIe MOJIEKYT (IapOCTEeP)KHEBBIX ).

Ba:xHeiinue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 3jeMEHT W HPOCTOE BEIIECTBO.
Haxoxnenue kuciaopoja B mpupojae, GU3ndecKue U XUMHUECKHE CBOMCTBA (PEaKIIK TOPSHHS).
Oxcunpl. [lpumenenue kucinopoma. CrocoObl TONYyYEeHUs KUCIOpoJda B JabopaTopud U
MPOMBIIIIIIEHHOCTH. KpyroBopot kucinopoaa B mpuponae. O30H — alJIOTPOMHAs MOIU(PUKAIUS
KHCIJIOPOJa.

TennoBoli 3hdexkT XUMUYECKONH pEakluu, TEPMOXHMHUYECKHE YpPaBHEHHS, JK30- H
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroiab M METaH. 3arpsi3HEHHE BO3/AyXa, YCHJICHHE
MapHUKOBOTO (D PeKTa, pazpyieHrne 030HOBOTO CJIOSI.

Bomopon — »snmemeHT UM mpocroe BemecTBO. HaxokaeHue Bojopoia B IMPUPOJE,
(bu3nYeCKre U XUMUYIECKUE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI MoTy4deHus. KuciaoTer u comnu.

MonsipHblii 00BEM ra30B. Pacd€Thl M0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBoputens. PactBopel. Haceliennsie u
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpUMOCTH BellecTB B Boje. MaccoBas J0Js BELIECTBA B
pactBope. XuUMUYecKue cBoicTBa Bojbl. OcHOBaHUA. PoJjib pacTBOpOB B MPUPOJIE U B KU3HU



yenoBeka. KpyroBopoT Boabl B Ipupojie. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OUYUCTKA
MIPUPOJHBIX BOJ.

Knaccudukamus Heopranmueckux coenuHeHuid. Oxcunpl. Knaccudukanms OKCHIOB:
coJsieoOpasyrorire (OCHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIC) U HecolleoOpa3yromie. HomenknaTypa
okcu10B. Ou3nyueckrue U XUMUYECKHE CBOMCTBA OKCUIOB. [TomyueHue okcuaos.

OcnoBanus. Krnaccudukanus ocHoBaHWHM: WIETOYM U HEPACTBOPUMBIC OCHOBAHMSL.
Howmenknarypa ocHoBanuii. dusznueckue W XUMUYECKHE CBOWCTBA OCHOBaHMWU. llomyuenne
OCHOBAHHI.

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucinor. Ou3ndeckue U XUMHUECKHE
cBoricTBa KUcHoT. Psag akruBHoctu metauioB H. H. bekerosa. IlosyyeHnne kucior.

Comu. Homenkinatypa coneil. @usznueckue U XuMudeckue coictBa coieil. [lomyuenue
COJIEH.

['eneTnueckas CBsI3b MEXKIy KlacCaMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OINpeJIeNIeHNue COJepKaHusl KUCIOpoJia B BO3yXe, MOIydeHHe, coOupaHue,
pacro3HaBaHME W HW3yY€HHE CBOMCTB KHCIOpOJa, HAOJIOJCHHE B3aMMOJCHCTBHS BEIECTB C
KHCIIOPOJIOM U YCJIOBHSI BOZHUKHOBEHUSI U MPEKpaIlEHUsi TopeHus (moxapa), 03HAKOMJICHHUE C
o0pa3llaMyd OKCHJOB M OINMCAaHUE MX CBOWCTB, IOJIydeHHE, cOOMpaHue, paclo3HaBaHHE U
M3y4yeHuEe CBOMCTB Boaoponaa (ropeHue), B3aumojeicTBue Bojopoaa ¢ okcugom meau (II)
(BO3MOXHO HCTIONIb30BaHUE BUICOMATEPHAIIOB), HAOMIOACHIUE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Momnb, uccinenoBaHUE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C Pa3IWMYHOM PacTBOPHUMOCTHIO,
MPUTOTOBJIEHWE PACTBOPOB C OMNPEACIEHHON MAacCOBOM [I0J€d pacTBOPEHHOTO BEILIECTBA,
B3aUMOJICHCTBHE BOJBI C MeETaIaMH (HaTpueM W KajblieM) (BO3MOXXHO HCITOJIb30BaHUE
BUJICOMATEPHAJIOB), UCCIICOBAaHHE OOpPa3ll0OB HEOPTaHUYECKUX BEIIECTB PAa3IUYHBIX KIIACCOB,
HAOIIO/IEHNE M3MEHEHHSI OKPACKH WHIUKATOPOB B PACTBOpPAX KHUCIOT U INENOYeH, U3ydeHHe
B3aumogeiictBus okcuga Mmenu (II) ¢ pacTtBopom cepHON KHCIOTBHI, KHUCIOT C METajllaMH,
peakuuii HEWTpalau3alMH, IOJy4eHUE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTaJula IPyTUM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Baxueiine
KJIACChl HEOPTraHUYECKNUX COECITMHEHUI.

Iepuoauyveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4deckux sjaemenros /. HU.
MenpeseeBa. CtpoeHne arToM0B. XMMHYeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle MOMBITKA KIACCU(PUKANUKA XUMHUYECKHX »dlIeMeHTOB. [loHsATHE O rpymnmax
CXOJIHBIX 3JI€MEHTOB (ILIETIOYHbIE U HICJIOYHO3EMEIbHBIE METAILIbI, TaJIOT€Hbl, HHEPTHBIE Ta3bl).
DeMeHTBI, KOTOpbIe 00pa3yIoT aM(poTepHbIE OKCUIBI M THIPOKCUIBI.

[lepuonuueckuii 3akoH. Ilepuommueckass cucrema XuMudeckux diaemeHTtoB J[. U.
MenneneeBa. Koporkomepuomnass u jummHHONepHoaHas ¢opmbl [leproandeckoil CUCTEMBI
xumuueckux snemeHToB [[. M. MenneneeBa. Ilepuonbr u rpynmbl. PU3MYECKUH CMBICIT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIX snuep. M3ortombl. Onextponsl. CrpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMUYECKUX AJIEMEHTOB [leprnoIndeckoil CUCTEMBI
J. N. MengeneeBa. XapakTepUCTHKAa XHMHYECKOIO JJIEMEHTa II0 €ro IOJIOXKCHUIO B
ITepnonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUs pauyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U MEPUOAAM.



3nauenue [leproguueckoro 3akoHa u Ileproguueckoit cuCTEMbl XUMUUECKUX 3JIEMEHTOB
JUIs pa3BUTUS HayKy U npakTuku. J[. M. MenzaeneeB — yd€HbIN U TpaKJaHUH.

XuMuueckas CBSI3b. KoBanentnas (monsipHast u HETOJISIPHAS ) CBSI3b.
DIEeKTpOOTPULIATEIBHOCTh XUMHUECKUX 3J1EMEHTOB. MloHHAs CBA3B.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTENbHBIE — peakiuu. [Iponecchbl
OKHCJIEHUS U BOCCTAHOBJICHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3yueHne OOpasLOB BEIIECTB METAUIOB M HEMETANIOB, B3aMMOJACWUCTBHE THAPOKCHIA
LMHKAa C pacTBOpaMu KUCIOT M IIEIOYed, MPOBEACHUE OMBITOB, WUTIOCTPUPYIOLIUX HTPUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI (TOpPEHUE, PEAKIIMU PA3JI0KEHUS, COETUHEHUS).

Mescnpeomemmuuie ceasu

Peanusanus MexnpeIMETHBIX CBA3EH NPHU M3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBIISIETCS
yepe3 UCIHOJIb30BaHHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaKk U MOHSITHIA,
SIBJISIFOLIUXCS] CACTEMHBIMU JIJIS1 OT/AEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTecTBEeHHO-HAy4YHbIE IOHATUS: HAy4dHbIM (akT, rumore3a, TEOpHUs, 3aKOH,
aHanu3,  CHHTE3,  KiJaccu(puKalus,  MEepHUOAUYHOCTb,  HAONIOJCHHE,  HKCIEPUMEHT,
MOJIETMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBJICHHE.

®dusuka: Marepusi, aToM, DJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
PalMOaKTUBHOCTb, MOJIEKYJNa, SJEKTPUYECKHH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIECTBa, ra3, (pU3MuecKkue BEIUYMHBI, €AMHMIIBI MU3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, npxanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE TIOPOJbI, IOJE3HBIE
HCKOIIa€MbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMu4eckasi peakuusi

Ilepnonnueckuin 3axkoH. Ilepuoguueckas cucrema XuMmuueckux ossemeHtoB JI. H.
MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTM B M3MEHEHHWHU CBOMCTB XHMHUYECKUX
3JIEMEHTOB IEPBBIX TPEX IMEPUOMNOB, Kalaus, KAJIbLHUSI W HUX COCAUHEHUN B COOTBETCTBUHU C
MTOJIOKEHUEM AJIEMEHTOB B [lepnonueckoii cucteMe U CTPOCHUEM HX aTOMOB.

CrpoeHne BellecTBa: BHUAbI XHUMHUYECKOW CBA3U. THUINBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWCTB BEIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKH U BUIA XUMUYECKOH
CBSI3HU.

Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHX BEIIECTB. XHUMHUYECKHUE CBOMCTBA
BEILIECTB, OTHOCAIIMXCS K Pa3JIMUHBIM KJIacCaM HEOPraHUYECKUX COCIUHEHHM, TeHeTHYecKas
CBA3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanuns XuMUUECKHX peaklui MO pa3Iu4HbIM MpHU3HAKaM (IO YUCITY U COCTaBY
Y4acTBYIOUIMX B pEaklUU BEHIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHIO CTeleHen
OKHCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO y4YaCTUIO KaTaln3aTropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[TonaTue o ckopoctu XumMuueckoi peakiuu. [lonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsTHe O TOMOreHHBIX M TeTepOoreHHbIX peakuusx. [lonstue o
karanuze. IloHaTne o0 XuMHYecKOM paBHOBeCHH. DakTOpbl, BIMAIOIIMNE HAa CKOPOCTh
XUMUYECKON PEAKIUHU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.



OKHCANTENEHO-BOCCTAHOBUTEIBHBIC PEAKIMU, DSJIEKTPOHHBIM OallaHC OKUCIUTEILHO-
BOCCTAHOBUTENbHON peakuuu. CocTaBleHHWE YPaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKiuii ¢ UCIOIb30BaHUEM METO/1a HIIEKTPOHHOr 0 OanaHca.

Teopust ANMEKTPOTUTUYECKON MUCCOIMALUNA. DIEKTPOIUTHI U HEANEKTPOIUThL. KaTHOHBI,
aHUOHBI. MexXaHu3M JHCCOLMAlUMK BEIIECTB C pa3IMYHBIMHU BHJIAMH XUMHUYECKOW CBSI3U.
Crenens nucconuanuu. CUIbHBIE U CIa0bI€ AIEKTPOJIUTHI.

Peakiun monHoro oOMeHa. YCIOBHS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJIHBIC U
COKpalIEHHbIE MOHHBIE YpaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHMM M COJIEW B CBETE
MPEJICTaBICHUA 00 AIEKTPONUTUYCCKON auccoruanyu. KadecTBEHHbIE pPEaKIMM Ha HWOHBI.
[TonsiTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenmn:

O3HAKOMJIEHHE C MOJEISAIMH KPHCTAIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anMasa), CIOXKHBIX BEIIECTB (XJOpUAa HATPHS),
HCCIEA0BAHUE 3aBUCHUMOCTH CKOPOCTH XHMMHMYECKOM pEaKkIMH OT BO3JECUCTBUS Pa3IMYHBIX
(akTOpoB, UCCIEIOBaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, MpOIECcCca TUCCOLMALINN
KHUCJIOT, IIEeNo4Yell M cojell (BO3MOKHO HCIIOJIB30BAHME BHUIEO MAaTEpUANOB), IPOBEICHUE
OTIBITOB, WUTFOCTPUPYIOIMIUX TPHU3HAKK MPOTEKAHUS peakiuii MOHHOro oOMeHa (oOpa3oBaHUE
ocajka, BBIJCNIEHHWE Ta3a, oOpa3oBaHHE BOJBI), OMNBITOB, WUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUil (rOpeHue, peakluu pPa3ioKEHUs, COCIUHEHHUS),
pacro3HaBaHUE HEOPTraHWYECKHUX BEIIECTB C IOMOLIBIO KAaYECTBEHHBIX pPEAKUUN Ha HOHBI,
pelnieHne SKCIEepUMEHTaIbHBIX 3a/1a4.

HeMeTasibl M X COeAUHEHUS

OOmiasi xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
crerieHH okucieHus. CtpoeHue W (U3UYECKHE CBOWCTBA IPOCTHIX BELIECTB — TaJIOTCHOB.
XUMHUYECKHE CBOWCTBA Ha IMpUMEpPE Xjopa (B3aUMOJECHCTBUE C METaZIaMH, HEMETAJIaMH,
miesoyamu).  Xnoposogopod. ConsHas KHCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. [IeficTBre XJ10pa U XJIOPOBOJOPOJa Ha OpPraHM3M 4eJIoBeKa. BaskHenIe XJI0puabl
1 UX HAXO0XJICHHUE B IIPUPOJIE.

O6mras xapakrtepuctuka 3iemMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOPOJIa M CEepbl. AJJIOTPONHBIC MOAM(PHUKAIMKM KUCIOPOaa U Cepbl. XMMHUYECKHAE CBONCTBA
cepel. CepoBoZOpoA, CTpoeHHe, (U3MUYECKHEe M XUMHUYECKHe CBOHCTBA. OKCHIBI Cepbl Kak
MPEJICTABUTEIM KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, PU3NYECKUE U XUMHUYECKHE CBONCTBA
(obmme kak mpeAcTaBHTENs Klacca KHCIOT M crHeruduueckne). XUMUYECKUE PEaKIuH,
JeKallie B OCHOBE MPOMBIIUIEHHOTO CIoco0a MoydeHus cepHoil KucioTel. Ilpumenenue
cepHoi KUCIOThI. CoJIM CepHOM KUCIIOTHI, KAYECTBEHHAS peakius Ha cyabdar-uoH. HaxoxaeHue
ceppl M €€ COCNMHEHUM B TPUPOJC. XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeisbl
COEIUHEHUSIMHU cepbl (KUCIOTHBIE IOXKAH, 3arpsA3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MIPEAOTBPALICHUSI.

OOmiast xapakTepucTuka 3yeMeHTOB VA-rpymnmnbl. OcCoOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTENEHM OKHUCICHUSA. A30T, pPacIpoCTpaHEHHWE B TpUpoie, (QHU3MYECKUue u
XUMUYeckue cBoiicTBa. KpyroBopot a3ora B mpupoze. AMMHAK, ero GU3NUecKue U XUMUIECKUe
CBOICTBa, Moy4eHue u npumMeHeHne. Coau aMMOHUS, UX GU3NYECKUE U XUMHYECKHE CBOWCTBA,
npuMeHeHre. KauecTBeHHasl peakuyss HaA MOHbI aMMOHUA. A30THas KHUCIIOTa, €€ IOJIy4eHHE,
dbu3nveckue W XHMMHYECKHE CBOMCTBAa (0OmMe Kak TPEICTAaBHTENS Kiacca KHCIOT |
cnenuduueckue). lcrnonp3oBaHue HUTPATOB U COJIEH aMMOHHUS B KauyecTBE MHUHEpAIbHBIX



yaoOpeHuit. XuMHUecKoe 3arps3HeHHe OKPYIKAIOUIeH cpeibl COSTUHEHUSIMU a30Ta (KUCIOTHBIC
TOXM, 3arpsi3HEHHE BO3yXa, MOYBBI U BOm0EMOB). Docdop, amnorpomnHble MoaupUKALUU
docopa, dpuzndeckne u xummuueckue cBoiictBa. Oxcun ¢ocdopa (V) u pochopHas kuciora,
dbu3nvecKkue W XUMUYECKHE CBOWMCTBa, mojydeHue. lcmomb3oBanue ¢ochaToB B KadecTBE
MUHEPAJIBHBIX Y100pEHHUIA.

O6mas xapakrtepuctuka diemMeHTOB I[VA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUS. YTJIEepol, aJUIOTPOIHbIe MOIU(UKALIMU, PACIPOCTPAHEHHE B
npupoe, Gpusnueckue 1 XuMu4eckue cBoiicta. Axcop6oums. KpyroBopot yriepozaa B mpupoze.
Oxcunpl yriaepona, ux (GpU3MYEcKue U XMMUYECKHE CBOWCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJTy4YeHHE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE ¢ OKcHIIOM yriepona (IV),
TUIIOTE3a TJI00ATBHOTO MOTEIJICHUS KIUMarta, MapHUKOBBIM 3¢ dekr. YrompHas kuciora U eé
cony, UX (U3MUecKHe M XUMHUYECKHE CBOWCTBA, MOJyuyeHHWE U NpuMeHeHue. KadecTBeHHas
peaknuss Ha  KapOoHaT-woHBI.  Mcmonb3oBanme  kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CETTLCKOM XO03HCTBE.

[lepBoHayanbHbIE MOHATHS 00 OpPraHWYECKUX BEIIECTBAX KAaK O COECIUHEHHSX yriepoja
(MeraH, 3TaH, OSTWICH, AaleTWICH, JTaHOJ, TJHWIEPUH, YKCyCHas kuciota). [IpupomHsie
WUCTOYHUKU YTJIEBOAOPOJOB (Yroib, MPHUPOAHBIN Ta3, HEPTh), MPOAYKTHI UX TNepepaboTKu
(OeH3uH), UX poib B OBITY U MPOMBIIUICHHOCTH. [IoHATHE O OMOJIOTHUECKN BaXKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJax — W WX pPOIU B JKH3HU 4YEIOBEKAa. MarepuallbHOe €IHMHCTBO
OpPraHMYECKUX U HEOPTaHMYECKUX COCIUHEHUH.

Kpemuwmii, ero ¢usmueckne M XUMHUYECKHE CBOWCTBA, MOJyYEeHHE M TPUMEHEHUE.
Coenunenus kpemHuss B mpupoae. OOmue mpenctaBiaeHuss o0 okxcume kpemuums (IV) u
KpeMHHEBOU Kuciote. CHIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBINIUICHHOCTH. BaxkHeime
CTPOUTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IIeMEHT, OeTOH, jkene300eToH. IIpobiembl
0€30MacHOT0 UCIIOIB30BaHUS CTPOUTEIBHBIX MaTEpPHAaJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

n3yueHne o0pa3loOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PeaKkluil Ha XJOPUA-UOHBI U HAOIIOJEHUE MPHU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxkaromue (U3NYECKue U XUMHUUYECKHE CBOMCTBA rajOreHOB M MX COEIUHEHHH (BO3MOKHO
WCIIOJI30BAaHNE BHJIEOMATEPUAIOB), O3HAKOMJICHHE C O0Opa3laMu XJIOPHAOB (TaJOTeHHUIOB),
O3HaKOMJIeHHe ¢ oOpa3uaMu cepbl U €€ COeIWHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJZCOMATEepPHANIOB), HaOmrofeHue mporecca OOyriaMBaHUS — caxapa MO  JCHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOICTB pa30aBICHHON CepHOU
KHCJIOTHI, TIPOBE/ICHHE KaueCTBEHHOH peakiuu Ha cynb(paT-uOH M HaONIOJeHHE IMpHU3HaKa e
NPOTEKAaHUs, O3HAKOMJICHHE C (PU3MUYECKUMH CBOMCTBaMM a30Ta, (ocdopa W UX COCTUHEHUIH
(BO3MOXHO HCTIONB30BaHUE BUICOMATEPHAIIOB), 00pa3iiaMu a30THBIX B (GOCHOPHBIX YI0OpEHUN,
MoJly4eHue, coOupaHue, pacro3HaBaHUE M H3Y4YEHHE CBOWCTB aMMHUaka, I[pPOBEACHUE
KauyeCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdarT-uOH W H3yUyeHUE TPU3HAKOB HUX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIICHTPUPOBAHHON A30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO
UCTIOJIb30BaHUE BHUICOMATEPUAJIOB), M3Y4YEHHE MOJENel KPHUCTAIIMUECKUX PemEToOK ajaMasa,
rpadura, ¢yuiepeHa, O3HAKOMIIEHHE C TPOIECCOM aACOpOIMHU PACTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOra3a, MOJXy4eHue, COOMpaHue, pacro3HaBaHue
U M3y4YCHHE CBOWCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHE KAaUeCTBEHHBIX pEaKIMii Ha KapOOHAT U
CWIMKAT-HOHBl W HW3Y4YEHHE TMPU3HAKOB HX MPOTEKaHUs, O3HAKOMJICHHE C MPOIyKIHei
CWJIMKATHON TPOMBIIUICHHOCTH, PElICHHE SKCIEPUMEHTANBbHBIX 3a/1ad Mo TeMe «BaxkHeiiue
HEMETAJIJIbl U X COCTUHEHUS.



MeTta/ljibl M MX COeAMHEHUS

OOmiasi xapakTepUCTHKAa XHMHYECKHX DIEMEHTOB — METAJJIOB HAa OCHOBAaHHHM WX
nosioxkeHus B [lepuonnueckoi cucreme xumudeckux ainemeHToB J1. M. Menneneesa u ctpoeHus
atoMoB. CTpoeHME MeETAIOB. MeTtammnyeckas CBSI3b M METAIMYECKash KpHUCTaIMYecKast
peméTka. OJIEKTPOXUMUYECKUN PAl HAOpsSOHKEHUM MeTamioB. PU3MYECKMEe U XHUMHUYECKHUE
cBoiicTBa MeTaiutoB. OOmue crmocoObl MOMydeHHs] MeTauioB. [IoHITHE O KOPPO3WU METAILIOB,
OCHOBHBIE CITOCOOBI 3alTUTHI KX OT KOppo3uu. CIuiaBsl (CTasb, YyTyH, TIOPATIOMUHUN, OpOH32a) U
UX PUMEHEHHE B OBITY W MIPOMBIILIICHHOCTH.

[Ilenounble MeTasuibl: onoxeHue B [lepuoanueckon cucTeMe XMMUYECKUX 3JIEMEHTOB /I,
N. Menpaeneesa, CTpOCHHE UX aTOMOB, HaXOXICHHE B NpuUpoae. PU3HYECKUE U XUMHUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUAbl U TUIPOKCUBI HATpUsl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJJIOB M UX COCTUHCHUI.

[[lenouHO3eMENBHBIE METaUIbl MarHuii W KajblMil: moJjioxkeHue B Ilepuogmueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HAaXO0XXICHUE B
npupojae. OU3nyecKkue U XMMUYECKHE CBOMCTBA MAarHMs M Kaiblud. BaxHeline coeauHeHHs
KanbIus (OKCHII, TUAPOKCU], coyir). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHCHHUS.

AmoMuHuii: nonoxenue B Ilepuonmyeckoil cucrteme Xumuueckux ayemeHToB [ .
MenpneneeBa, CTpOEHUE aTOMa, HaXOXAEHUE B Ipupojae. PU3HUeCKue U XUMHYECKUE CBOMCTBA
anmroMuHAsL. AM(OTEpHBIE CBOWCTBA OKCUIA U TUIPOKCHIA ATFOMHHHUS.

Kenezo: mnonoxenue B Ilepuonuueckoit cucrteme Xumudeckux i3nemeHtoB JI. .
MenneneeBa, CTpOEHUE aTOMa, HaXOXKAEHUE B Mpupojae. Pu3nueckue 1 XMuMHYECKUE CBOMCTBA
xene3a. Oxcunbl, ruapokcuasl U conu skene3a (II) m xemesza (III), mx cocraB, cBolicTBa U
MOJTy4YEHHE.

Xumuueckuii 3xcnepumenm:

O3HAaKOMJIEHHE C O00pas3llaMu METAUIOB W CIUIABOB, HUX (PU3NYECKUMHU CBOWCTBAMHU,
M3Y4Y€HUE pEe3yJbTAaTOB KOPPO3UU METAJUIOB (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHUATIOB),
0COOEHHOCTEH B3aUMOJCHCTBUS OKCHIA KAJIBIUS U HATPUS C BOAON (BO3MOXHO HMCIOJIH30BAHUE
BHJICOMATEPHAIOB), KCCJICIOBAHUE CBOWCTB KECTKOW BOJBI, MpoOIlecca TOPEHHs JKeje3a B
KHCIIoposie  (BO3MOXXHO — HWCIIOJIb30BAaHHWE  BHJIEOMATEpPHANOB), TNPHU3HAKOB  IMPOTCKAHUS
Ka4eCTBCHHBIX PEaKIMi Ha MOHBI: MarHWs, KajbIus, aJlOMHHUS, ITUHKA, kene3a (I1) u xenesa
(I1T), meau (1), HaGmroeHNE M OMHMCAHUE MPOIIECCOB OKPAIIUBAHUS TIJIAMEHW MOHAMU HATPHS,
Kallusl U Kaiblus (BO3MOXHO HCIIONH30BaHUE BUACOMATEPHUATIOB), UCCIEIOBaHUE aM(DOTEPHBIX
CBOMCTB T'HJPOKCHUA aTIOMUHUS U TUIPOKCUIA IMHKA, PEIICHHE YKCIIEPUMEHTANIbHBIX 33]1a4 0
TeMme «Baxkueime MeTamabl M UX COCTUHCHUS.

XuMus H OKpYKaOLIas cpeaa

BemectBa m maTepuanbsl B MOBCEIHEBHOM KU3HU 4YelIOBEKa. be3omacHoe MCTOJIb30BaHUE
BEIIECTB M XHMHUYECKHX peakiuii B ObiTy. IlepBas moMoImp NpW XUMHYECKHUX OXKOTax |
OTpPABJICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKPYIKAIOMICH cpeipl (MpeaeabHas J0MyCTUMAass KOHIIEHTPAIs
Bemiects, nanee — [1JIK). Pons XxuMuu B pelieHuu 3KOJIOTUIECKUX MTPOOIIEM.

Xumuueckuii Ixcnepumenm:

M3y4eHHE 00pa3lloB MaTepUAIOB (CTEKIIO, CIUIABBI METAJUIOB, IIOJTUMEPHBIC MATEPHAIIBI).

Mesxncnpeomemnuie ceazu

Peanuzanus MexnpenMeTHBIX CBA3EH MPU M3YYEHUU XMMHH B 9 KiIacCe OCYIIECTBISETCS
Yepe3 HCIOJb30BaHUE KaK OOMIMX EeCTECTBEHHO-HAYUYHBIX TMIOHSATHW, TaK U TIOHATHH,
SIBJISIFOIIIUXCSl CACTEMHBIMU JIS1 OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.



OOue ecTecTBEHHO-HAYYHbIE MOHATHS: HAay4HBIH (DakKT, TUMOTe3a, 3aKOH, TEOpus,
aHamM3,  CHHTE3,  KJaccupuKalus,  MEepUOAUYHOCTb,  HAONIOJCHHE,  HKCIEPUMEHT,
MOJICIIMPOBAaHNE, U3MEPEHUE, MOJIEIb, SIBICHUE, TAPHUKOBBINA AP PEKT, TEXHOIOTHsI, MATCPHAIIBL.

®usnka: MaTepus, arToM, OIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIHJ, H30TOIHI,
PaaNOaKTHBHOCTb, MOJICKYJa, JJIEKTPUYECKHH 3apsja, MNPOBOAHUKH, IIOJYIPOBOJHUKH,
JHMJICKTPUKHY, (OTOAIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHHE BEUIeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPHCTAJUINYECKAss pEHIETKA, CIUIaBbl, (HU3MYECKHE BEIWYHHBI,
€IMHUIIBI U3MEPEHHSI, KOCMUYECKOE IIPOCTPAHCTBO, TUIaHETHI, 3BE3/1b1, COHIIE.

Bbuonorus: ¢orocunres, npixanue, O6uocdepa, 3KOCHCTEMa, MHUHEpAJIbHBIC YIO0OpEHHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTHI, MUTATEIbHbIC BEIECTBA.

I'eorpadusa: armochepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOIBI, MOJIE3HBIE
HCKOMaeMble, TOTIIMBO, BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA INPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMBI OCHOBHOTO OOIIEro 00pa30BaHUA
JOCTUTAIOTCS B X0J1¢ 00y4YeHHsI XUMUHU B €IMHCTBE Y4eOHOM M BOCIIMTATEIHLHON J1€ATEIHHOCTH B
COOTBETCTBMM C  TPAJAULUOHHBIMU  POCCUHCKMMHM  COLMOKYJIBbTYPHBIMH M  JYXOBHO-
HPAaBCTBCHHBIMU HCHHOCTAMMU, NMPUHATHIMU B OGH.[CCTBG npaBujiIaM U HOpMAaMH MNOBCACHUSA U
CIOCOOCTBYIOT MIPOIECCaM CAMOTIO3HAHWSI, CAMOPA3BUTHSI M COIIHMATN3AINN 00yYatoIuXCs.

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOHM ITO3UTHUBHBIX IIEHHOCTHBIX OpI/ICHTaL[I/If/'I U paClIUPCHUC OIbITa ACATCILBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpruoTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOUIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HayUHOMY
HACJIEIUIO, MOHMMAHUSA 3HAUYEHHS XUMHYECKOM HAyKd B JKH3HH COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH BJaJIeTh JOCTOBEpHON MH(OpMAIei 0 MepeoBhIX TOCTHKEHUSAX U OTKPBITHAX
MHUPOBOW M OTEYECTBEHHOM XMMMH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHHAX 00 ycTpoiicTBe
MUpa 1 0OIIECTBA;

2) rpa:KIaHCKOTr0 BOCIINTAHUS

MIPEJICTAaBICHUSI O COLHUAIbHBIX HOpPMax M MpaBWIaXx MEXKJIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTUBE, KOMMYHHKaTHUBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO TMIOJIE3HOH,
y4eOHOMCCIIEI0BATEIbCKOM, TBOPUYECKONM M JPYruX BHAAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESTENIbHOCTH MPHU BHIMOIHEHUH Yy4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIIIOJIHCHUHU XUMHWYCCKUX OSKCIICPUMCHTOB, CO3daHUU y‘-IC6HI>IX IMPOCKTOB, CTPCMIICHHUA K
B3aUMOIIOHMMAHUIO U B3aMMOIIOMOIIU B IMPOLCCCE 3TOU y‘-IGGHOﬁ ACATCIIbHOCTH, TOTOBHOCTH
OLCHUBAThH CBOE MOBCACHHUC W TIOCTYIIKHM CBOHX TOBapI/IH_[ef/’I C MO3WIMU HPABCTBCHHLBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHMS IIOCIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O NMO3HAHUA:

MHUPOBO33PEHUYECKHUE  MPEICTaBICHUS O  BEIIECTBE W  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIINE OCHOBY JUIS
MOHMMAHUA  CYIIHOCTH HAyYHOW KapTHHbI MHpa, MpeacTaBieHUss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3AMMOCBS3SIX YEIOBEKa C MPUPOTHON CPEIoi, O posn
XUMHUHU B ITIO3HAHUHN 3TUX 3aKOHOMepHOCTeﬁ;

IMO3HABATCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC HA TOJYUYCHUC HOBBIX 3HAHUHA 10 XUMHH,
HEeoOXoauMBbIe Il OOBSCHEHUS HAONIOaeMbIX TPOIECCOB W SBJICHHIA, ITO3HABATEIHHOM,
MH(GOPMALIMOHHON U YUTATENbCKON KyJIbTYPHhl, B TOM YHCII€ HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JUTEpPaTYpOM, NTOCTYMHBIMU TEXHUUYECKHUMH CPEICTBAMHU
MH(GOPMALMOHHBIX TEXHOJIOTUH;

uHTepec K OOy4eHHIO M TMO3HAHMIO, JII0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHUIO, TPOSKTHOM U HMCCIEAOBATEIHCKOW JEATEILHOCTH, K OCO3HAHHOMY BBIOOpY
HaTpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHUC TICHHOCTH JKWU3HH, OTBCTCTBCHHOI'0O OTHOLICHUA K CBOCMY 30POBLIO,
YCTAaHOBKM Ha 3JI0pOBbIii 00pa3 >KM3HU, OCO3HAHHE MOCIEACTBUM M HENMPUSITHE BPEIHBIX
MPUBBIYEK (YIOTPEOJCHUS aJKOToJis, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTH COOJIOICHUS



npaBuil 0€30MacHOCTH MpU OOpalleHHMH ¢ XMMHYECKMMH BEIIECTBAMU B OBITY U peabHOM
KU3HU,

5) TPy10BOr0 BOCIIUTAHUA:

MHTEpEeC K MPAKTHUYECKOMY M3Yy4EHHUI0 Mpodeccuil u TpyJa pa3IMyHOro poja, yBaXKEHHE K
Tpyy M pe3ysibTaTaM TpPYAOBOM JAESATENbHOCTH, B TOM YHCIE HAa OCHOBE NPHUMEHEHUS
MpPEeIMETHBIX 3HAHMW 10 XUMHUH, OCO3HAaHHBIM BBIOOpP MHIWBUIYAJbHOW TpPAEKTOPUU
MPOJOHKEHUST 00pa3oBaHUs € Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, ycmeurHoi npogeccHoHaIbHON NeATeNbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh a/IalTUPOBATHLCS B MPO(HECCHOHANBHOM Cpee;

6) ’3K010rMYEeCKOro BOCTIUTAHMSI:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOJe KaK MCTOYHMKY JKU3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBaHMsI, MOHMMaHHE LIEHHOCTH 370pPOBOro M 0Oe3omacHOro obpasa XKHU3HHU,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PHU3MUECKOMY U MCUXMYECKOMY 370POBBIO,
OCO3HAHHUE IIEHHOCTH COOIOJICHUS TPaBHJI O€30TaCHOTO TTOBEACHUS TP PabOTe ¢ BEIICCTBAMHU,
a TaK)Ke B CUTyalUsX, YTPOXKAIOIIUX 3J0POBBIO U JKU3HU JIFOACH;

CIIOCOOHOCTH TPHUMEHATH 3HAHUS, MOJydaeMble MPU HM3YUYCHUW XUMHH, JJIS PEIICHUs
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOJHON CPENOH, ISl TIOBBILLIECHUS YPOBHS 9KOJIOTUYECKOU
KYJIbTYpBI, OCO3HaHHS INI00ATBHOTO XapaKTepa SKOJIOTUYECKHX MpoOJIeM U MyTed MX pelieHus
IIOCPEACTBOM METOJI0B XMMHH, FKOJIOTMUYECKOTO MBILUIEHNS, YMEHHS PyKOBOJICTBOBATHCS UM B
M03HABATEJIbHON, KOMMYHUKATUBHOM M COIMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B coctaBe MerampeIMETHBIX pe3ylbTaTOB BBIIEISIOT 3HAUUMBbIE IS (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE TMOHATHUS (3aKOH, TEOpHsi, MPUHIUI, TUNoTe3a, (akT, cUCTeMa,
npoliecc, SKCIEPUMEHT U JIPYroe.), KOTOPbIE UCHOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX yUEOHBIX
npeaMeTax v MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[[EJIOCTHOW HAyYHOW KapTHHE MHpa, W YHUBEpCaIbHbIC yueOHbIC AeHCTBUS (TO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIC), KOTOpbIe O0OECreyuBaoT (OPMHPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eCTBHS

Ba3oBble Jlornueckue AeicTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHHS IIPU OCBOCHUW 3HAHUM:
pacKpbIBaTb CMBICT XUMHUYECKUX MOHATHM  (BBIACIATH MX XapaKTepHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C APYTUMHU MOHITHSIMH), UCTIOIH30BaTh MOHATUS ISl OOBSICHCHUS
OTHENbHBIX ()AaKTOB W SBJICHWH, BBIOMpPATh OCHOBAaHUS M KPUTEpUU MJs Kiaccupuxanum
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIUH, YCTaHABIMBATh IPUUMHHO-CIICACTBEHHBIE CBS3U
MeX1y 00BEKTaMU U3yUEHHUs, CTPOUTH JIOTUYECKUE pacCykIeHusl (MHAYKTUBHBIC, 1eIyKTUBHbIE,
10 aHAJIOTHH), JeNIaTh BBIBOJIBI U 3aKJIIOUEHUS;

yMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHS (IIpeIMETHBIE U METalnpeaMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIONb3yeMble B XUMHH, NPeoOpa3oBBIBATH ILIUPOKO
MpUMEHsIEMble B XUMHH MOJEJIbHbIC MPEICTABICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA),
XuMu4ueckas ¢GopMylia W ypaBHEHHE XUMHUYECKOW peaklud — TMPU pPEIIeHuHd y4eOHO-
MO3HABATENbHBIX 3a/ad, € YYETOM OTHUX MOJEIbHBIX MPEACTABICHUN BBISBIATH U
XapaKTepu30BaTh CYIIECTBCHHbIC NMPHU3HAKU H3yYaeMbIX OOBEKTOB — XMMHMYECKHX BELIECTB U
XUMHUYECKHUX pPEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, NMPUUYMHHO-CIEIACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B U3yUAEMBIX MIPOILIECCAX U ABJICHUSIX.

Ba3oBrble ucciaenoBareaLCKue NeCTBHSA:



YMEHHE HCIOIB30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHUS, a
TakkKe B KayeCTBE OCHOBHI i (OPMHUPOBAHUS THUIMOTE3bl IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXKICHHUIA,

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHUIO YUYEHHYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJ0M IpOIlecca, CAMOCTOSATEIBHO IPOTrHO3UPOBAThH €TI0
pe3ynbTat, GopMyIupoBaTh O0OOIIEHHS M BBIBOJABI MO pe3yJibTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIATH OTUET O MPOJIEIaHHOM paboTe.

Padora ¢ undopmanueii:

yMeHHE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUIOB
1 (OpM TPEICTABICHHUS, TTOJIyIaeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJISpHAS INTEpATypa
XUMHYECKOTO COJIEpKaHus, CIpaBOYHBbIE TOocoOWs, pecypchl HHTepHeTa), KPUTHYECKU
OLIEHHBATh MTPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

yMEHHE IPUMEHATh Pa3IU4HbIE METOJIbI M 3alPOChl IPH MOUCKE U 0TOOpe HH(pOpMAaLIUU U
COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOAMMBIX ISl BBIIOJIHEHUSI yU€OHBIX U MO3HABATEIbHBIX 33434
OmpeNIeIEHHOTO THUIIA, MPUOOpPETEHHE OIbITa B OOJACTH HCIOIB30BaHUS WH(OOPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPO aKTUBHOTO HCIIOJIH30BAHMS PA3TMUHBIX
MOWCKOBBIX CHUCTEM, CAaMOCTOSTEIhHO BBIOMPATH ONTUMAIBHYIO (OpPMYy TPEICTaBICHUS
uHGOPMAIIMK W WILIIOCTPUPOBATH pEIlaeMble 3a/Jaud HECIOKHBIMH CXEMaMH, JUarpaMMaMu,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMU;

yMEHHE HCMOJIb30BaTh W aHAJM3UPOBATh B MpolEcce y4eOHOW M HCCIeA0BaTEIbCKOM
NesITeIbHOCTH UH(OPMALIHMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIHCKOT0 X035HUCTBA U TPaHCIOpTa
Ha COCTOSIHME OKPY>KalOIlel MPUPOTHON CPEBI.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIe JeiicTBHSA:

YMEHHUS 3aJlaBaThb BOIPOCHl (B X0JA€ Auaiora W (WiM) JUCKYCCHHM) TIO CYIIECTBY
oOcyxgaemMoii Tembl, (HOPMYIHPOBATH CBOM MPEATOKEHUS OTHOCUTEIHHO BBITIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI PEICTABIIATH MOJyYCHHBIC PE3YJIbTAThI TO3HABATEIHHON JAESITEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALMI0 PEe3yJIbTaTOB BBINOJIHEHUS XUMHUYECKOIO
JKCTIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAOOPATOPHON pabOTHI MO WMCCIICAOBAHHIO CBOMCTB
BEIIIECTB, Y4€OHOTO MTPOCKTA);

yMeHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3HABATEIbHOU U
HCCIIEIOBATENILCKON NEATEIHbHOCTH TPU PEIICHUH BO3HHUKAIOMIMX NpoOJieM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB W COTJACOBAHMS MO3UIMK (0OCYKIeHUs, 0OMEH MHEHHUSIMH, «MO3TOBBIC
IITYPMBD», KOOPAMHAIIUSI COBMECTHBIX JACHCTBHIA, ONpeIeNieHNe KPUTEPHUEB IO OIICHKE KauecTBa
BBHITIOJTHEHHOW paOOTHI U IPYTHE).

PerynsiTuBHbIe YHHUBEpCAJbHbIE YUeOHbIE 1eCTBUS:

YMEHHE CaMOCTOSITENILHO OINpPENeysaTh 1NN AeSTeIbHOCTH, IJIaHUPOBATh, OCYIIECTBIATh,
KOHTPOJIMPOBaTh U TNPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee A(h(dEKTUBHBIE CHOCOOBI  pEIICHWs Y4YeOHBIX ©  IMO3HABATENBHBIX  3ajad,
CaMOCTOSITENILHO COCTaBIIATh WJIM KOPPEKTUPOBATH MPEIOKEHHBIA aITOPUTM IEHCTBUH MpU
BBITIOTHEHUH 33JaHUMl ¢ Y4ETOM TMONY4YCHHS HOBBIX 3HAHWM 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIUAX, OIICHUBATh COOTBETCTBHE IMOJIYICHHOTO PE3yJbTaTa 3asBICHHON IENH,
YMEHHE HCIIOJIb30BaTh U AHAIM3UPOBATH KOHTEKCTHI, MPEAJIaraeéMble B YCIIOBUH 33IaHUM.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO O0S3aTEIBHOIO COACpKAHMUS,
YCTAHOBJICHHOTO JaHHOW (enepanbHOM paboyeld TPOrpaMMOM, BBIJCISIOT: OCBOCHHBIC



o0yyarolMMHUCs Hay4YHbIE 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUH, cnenuduueckue s
NpEeIMETHON 00sacTH «XUMUS», BHIBl JEATEIBHOCTH MO TOJXYYEHHIO HOBOTO 3HAHMSA, €ro

MHTEpIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IUYHBIX YU€OHBIX U HOBBIX CUTYyalUsX.
K xoniy oOydeHus B 8 kJiacce mpeIMETHBIC pe3yJIbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Y OOYJAIOIITUXCS YMECHHM:

PacKpBIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSITHIA: aTOM, MOJEKYJa, XUMUYECKHIA
3JIEMEHT, TMPOCTOE BEIIECTBO, CJIOXHOE BEIIeCTBO, CMeCh (OJHOpOAHAs W
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJEKyJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJS XUMHYECKOTO
JJIEeMEHTa B COCAMHCHHH, MOJISIPHBIM OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCIICHHSI, XUMUYECKas peakius, KiIacCupuKanus
peaKiuil: peakMy COeAUHEHUS], PEAKLIUU PA3I0KEHUS, PEAKIIUU 3aMEIICHUs, pEaKIINU
oOMeHa, 3K30- ¥ YHJAOTEPMUUYECKUE PEAKIIUH, TETUIOBOU YPPEKT peakiuu, Sapo aToMa,
ANIEKTPOHHBIN CJION aroma, aToMHas OpOuTanb, pajuyC aromMa, XUMHUYEcKas CBS3b,
MOJISIpHasl M HETOJIApHAas KOBAJEHTHAas CBsA3b, WOHHAsl CBS3b, MOH, KAaTHOH, AaHUOH,
pacTBop, MaccoBas J0JIs BellecTBa (POIEHTHAsI KOHIIEHTPAallKs) B PaCTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHATUNA U MPUMEHSTH 3TU
MOHSITHS IIPU OMMCAHUM BEIIECTB U X MPEBPaALICHHI;

UCIOJIb30BaTh XMMHYECKYI0 CHUMBOIMKY JJIsi COCTaBIeHHS (OpMyN BEIIECTB U
YPaBHEHU XUMHYECKUX PEAKIUN;

OTIPE/ICTISATh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHECHHSX, CTENCHBb
OKHUCJIGHHSI DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJICKHOCTh BEIIECTB K
onpeAeNéHHOMY Kjaccy COEQUHEeHM 1o QopmyiaMm, BHJ XMMHYECKOH CBS3U
(KoBaneHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCIUHECHHUSIX;

packpsiBaTh cmbici [lepuoandeckoro 3akona JI. M. MenaeneeBa: n1eMOHCTPUPOBAThH
MMOHUMAHUE TMEPUOANYECKON 3aBUCUMOCTH CBONCTB XMMUYECKHX 3JIEMEHTOB OT HUX
nonoxeHuss B Ilepuonnueckoid cucTemMe, 3aKOHOB COXPAaHEHUS MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUY€HHUsI, 3aKOHA ABOTraipo;

OMUCHIBATH M XapakTepuszoBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHUX JJIEMEHTOB: pa3lnyarTh IMOHSATHUS «IJIaBHas moArpymma (A-rpymma)y u
«mmoboyHast monarpynmna (b-rpymma)», maneie ¥ OOJBIIME TMEPUOIBI, COOTHOCUTH
0003HaUeHUs, KOTOpble UMetoTcsl B Tabnune «llepuoanueckas cucteMa XUMHYECKUX
anemenToB J[. . MenneneeBa» ¢ YKMCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKHX DJEMEHTOB (cocTaB M 3apsal sjapa, oOllee YHCIO JIIEKTPOHOB U
pacnpe/esieHre uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIMPOBATh XMMHUYECKHUE AJIEMEHThI, HEOPraHUUECKHE BEIIEeCTBA, XUMHUYECKUE
peakuuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY
sbdexry);

XapaKTEepPU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWMCTBA BEIIECTB PA3TMYHBIX
KJIACCOB, TOATBEp)KIas  OMHCAHWE TPUMEpPaMH  MOJICKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MOYXHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSX;
BBIYHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJII0 XUMUYECKOTO 3IeMEHTa 10 (hopMyJie COSMHEHHS, MACCOBYIO JIOJIFO0 BEIIECTBA B
pacTBope, MPOBOAUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOM pPEeaKIUu;



IIPUMEHATH OCHOBHBIE ONEPALMH MBICIIUTEIBHON JEATEIBHOCTH — AHAJINA3 U CHUHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEMATH3AINI0, KIAaCCH(DUKAINIO, BBISIBICHUE MPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — JUIsI U3Yy4YEHUs CBOMCTB BELIECTB M XWMHUYECKUX PEAKLUU,
€CTECTBCHHO-HAYYHBIE =~ METOABI  TO3HAaHUS  —  HAONMIOJAeHWe,  W3MEpeHHeE,
MOJEJIMPOBAHUE, FIKCTIEPUMEHT (PeasIbHbIA U MBICIICHHBIN );

CleIoBaTh MpaBWJIaM TMOJB30BAHUS XUMHYECKOW TMOCYyIOM U  JabOpaTOpHBIM
o0opy/oBaHUEM, a TaKKe MpaBUIIaM OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBIMOJHEHHUIO JJaA0OPATOPHBIX XUMHUYECKUX OMBITOB MO MOJTYUYEHHUIO
U coOupaHui0 Ta3000pa3HBIX BEIIECTB (BOAOpOJA M KHCJIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € ONPEACTIEHHON MacCOBOM J0JIEN pacTBOPEHHOTO BEILECTBA, MIIAHUPOBATH
U MPOBOJIUTh XUMHUYECKUE HKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB ILIEJIOUEH U
KHCIIOT C TIOMOIIIBIO HHIAUKATOPOB (JIAKMYC, (GeHONPTANICHH, METHIIOPAHXK H JPYTHE).

K xoniy oOydenust B 9 kjiacce mpeMeTHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCSl YMEHU:

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHATHUN: XUMHUYECKHI AJIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHULATEIBHOCTb, CTENEHb OKUCICHMS, XUMUYECKas peaklus, XUMHUYECKas
CBSI3b, TEIUIOBOM A((PEKT peakiuu, MOjIb, MOJSIPHBIA O0BEM, PACTBOP, AJIEKTPOIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs] JUCCOLMAIUs, pEeaklUd HMOHHOTO oOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUH,  OKHUCIUTEIb,  BOCCTAaHOBUTEIIb,
OKHCJICHME M BOCCTAaHOBJIGHHE, AJIOTPONHs, aM(OTEepHOCTb, XHWMHYECKas CBS3b
(koBaJIcHTHAsl, MOHHAs, METaJUIMYeCKas), KpUCTAIJIMYECKass pemérka, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTb XMMHYECKOH pEakUuu, MpeneiabHO JOIyCTUMAas
koHuentpauus [1JIK BemecTna;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHUH U HPUMEHSTH 3TU
MOHSATHS NPU ONMCAHUY BEILECTB U UX MPEBPALCHHIA;

UCTOJb30BaTh XUMHUYECKYI0 CHUMBOJUKY U COCTaBJICHUS (OpMyN BEIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpEAENATh BAJCHTHOCTh M CTENEHb OKHUCJIEHHA XUMHUYECKHX JJIEMEHTOB B
COEIMHEHMSIX pPa3IMYHOIO COCTaBa, IMPHUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEJAMHEHUN Mo (opMmysiaM, BUA XUMUYECKOW CBsI3U (KOBaJCHTHAs, MOHHAs,
METaJlJIMueckasi) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHA 10 XUMHYECKOU
dbopMmyIie, XxapakTep cpellbl B BOAHBIX PacTBOpax HEOPraHUYECKUX COEIUHEHUH, THUIl
KPUCTAITUYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica [lepuoandeckoro 3akona JI. . MenneneeBa u 1€MOHCTPUPOBATH
€ro NMOHMMAaHHUE: OMUCHIBATh U XapakTepus3oBaTh TabnuuHyio ¢opmy Ilepuoanueckoit
CHCTEMBl XMMHUYECKHX D3JIEMEHTOB: pa3jiuyaTh IMOHATUS «IrJaBHas noarpynmna (A-
rpynmna)» u «mnobouyHas mnoxarpymmna (b-rpynma)», maneie u Oosblive NEPUOJBI,
COOTHOCUTH 00O3HAu€HHs, KOTOpPbIE HMEIOTCS B MEPUOAWYECKON Tabnuue, C
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o0Iiee YUCio 3JIEKTPOHOB U paclpeeNieHue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSCHATH 0OIIME 3aKOHOMEPHOCTH B HW3MEHEHHWU CBOWCTB DJEMEHTOB M HUX
COEIMHEHUI B IpeJenax MalbIX MEePUOI0B U TIaBHBIX MOATPYHN C YYETOM CTPOCHUS
UX aTOMOB;



KJ1acCU(UIMPOBATh XMMHUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEIIeCTBA, XUMHUYECKUE
peakiuu (10 YUCIy M COCTaBY Y4YacTBYIOIIMX B PEAKIUU BEUIECTB, MO TEIUIOBOMY
3¢ (deKTy, Mo U3MEHEHUIO CTETICHEeH OKUCICHUS XUMUYECKHIX JJIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOmMME M CcHenudUUecKrue XHUMHUYECKHE CBOWMCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKAAsl ONMMMCAHUE MPUMEPAMH MOJICKYISIPHBIX U
MOHHBIX YPaBHEHHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

COCTaBJIATh YPABHEHUSI JICKTPOJUTHUECKON JUCCOLUUAMU KHUCIIOT, IIEJI0UYEH U COJIEH,
MIOJIHBIE M COKpAIIEHHBIC YPaBHEHUSI PEaKLUii MIOHHOTO OOMEHA, YPaBHEHUS pEaKIuii,
MOATBEPXKJAIOIINX CYIIECTBOBAHME TI'E€HETUYECKOW CBSI3U MEXAY BEIEeCTBAMHU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca 3TUX peakIuii;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3ZMOMXHOCTH
MPOTEKAaHUsI XMMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJII0 XUMUYECKOT0 3JIeMeHTa Mo (opMyJie COeMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUUECKON peaKIH;

coONroaTh TMpaBWiIa TOJIB30BAHHUS XUMHUYECKOW TMOCYIoM U J1ab0paToOpHBIM
o0opy/soBaHUEM, a TakKe IpaBWiIa OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBIMOJHEHHUIO JTa0OPATOPHBIX XUMHUYECKUX OMBITOB IO MOTYUYEHHUIO
1 COOMpaHUIO Ta3000Pa3HBIX BEIIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

MPOBOAMTH PEAKIINH, MOATBEPXKIAIONINE KaYeCTBEHHBIN COCTaB PAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOpPUA-, OpOMHI-, MOIWUI-, KapOoHat-, docdart-,
CWIHKAT-, Cylnb(}ar-, THUIPOKCHI-NOHBI, KATUOHBI aMMOHHS W WOHBI H3yYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIE ONEpAlMU MBICTUTENILHON NEATeIbHOCTH — aHallu3 U CHUHTE3,
CpaBHEHHE, O00O0OIEHUE, CHCTEMAaTH3allUi0, BBIABICHUE TPUYUHHO-CIECICTBEHHBIX
CBSI3€M — JUISI M3YUYEHMS CBOMCTB BELIECTB M XMMHUYECKHX PEAKLHM, ECTECTBEHHO-
HAy4YyHbIE METONbI TO3HAHWS — HAONIOJICHHWE, W3MEPECHUE, MOJCIUPOBAHUE,
AKCTICPUMEHT (pEeabHBIA U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KUJIACC
KoauuecTBO Yacon
Ne HaumenoBaHue pa3iesioB u
KonTposbHbie IIpakTnueckue
n/n TeM MPOrpaMMBbl Bcero
padoThbI padoThI

Pasznea 1. [lepBoHayajibHbIe XMMHUYECKUE TOHATHS

XumMusa — BaykHasa 00/1acTh

11 €CTECTBO3HAHUS U 5 )
' MPAKTUYECKON JEATETHHOCTH

YeJ0BeKa
BemecTBa n xXuMuueckue
1.2 15 1
peakiuu
Hroro no paszneny 20

Pa3znen 2. BaxxHeiinue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bosnyx. Kucnopon. [lonarue

2.1 6
00 okcumax

9 Bonopoa.Ilonsitue o kucinorax g |
U COJIAX

’3 Boga. PactBopsl. [Tonsitue 06 5 | |

OCHOBAHUAX

24 OCHOBHBIE KJIaCCHI 1 ! !

HEOPraHUYECKUX COCIUHEHUN

Nroro no pazaeny 30

Paznen 3. Ilepuoguveckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jeMeHToB JI. M. Men
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN




[lepronnueckuii 3aK0H U
Ilepuoanueckas cuctema

3.1 7
XUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue atoma
XuMHYecKast CBI3b.

32 OKHCIUTEIILHO- 8
BOCCTAHOBUTEJIBLHBIC PEAKITUT

Hroro no paszneny 15
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBO 4acos

Ne i/ Konrtpoasubie | IpakTmu
nporpamMmmaol Bcero
padoThI padoThI
Pasnen 1. BemecTBo 1 XUuMU4ecKHe peaKnu
11 [ToBTOpEeHME U yriTyOJIeHUE 3HAHUT 5 )
' OCHOBHBIX PA3/€eJIoB Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4
' peakiuii
13 DNEeKTPOIUTHYECKAs! AUCCOLIUALIMSL. 2 1 1
' XUMHUUECKUE PEaKlii B pacTBOpax
Hroro no paszneny 17
Pasnen 2. HemeTassibl M MX cOeTMHEHUS
)1 OO01as xapakTepucTUKa XUMUYECKIX 4 |
' sneMeHToB VIIA-rpynmsl. ["anorenst
OO61as xapakTepuCcTUKa XUMUYECKIX
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé 6
COEIMHEHHMS
OO61as xapakTepuCcTUKa XUMUYECKIX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1

COEIUHEHHUS




OO61as xapakTepuCcTUKa XUMUYECKIX

2.4 sneMeHToB [VA-rpynnsl. Yraepon u 8
KPEMHUU U UX COCTUHEHUS

Hroro no paszneny 25
Paznen 3. MeTajliibl H MX COeAMHEHHS

3.1 OO1ne cBOMCTBA METAIIIOB 4

3.2 Bakueiinme MeTauibl U UX COSTUHEHUS 16
Hroro no pazaeny 20
Paznen 4. Xumus u okpyxamomas cpeaa

4.1 BemectBa 1 maTepuansl B dKU3HU YEIOBEKA 3
Hroro no paszneny 3
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
- KoanuyecTBO 4acos Jlar:
°
w/n Tema ypoka Beero Kontposabubie | IlpakTuueckue | H3Yy4
r
padoThbI padoThbI s
| [Ipenmet xumuu. Pons xumuu B | 4.09
KU3HU YesoBeka. Tera u BeuiecTsa '
[TonsTe o MeToax NO3HAHUS B
2 1 6.09
XUMHH
ITpaktuyeckas padora Ne 1 «IIpaBuna
3 paboThI B 1ab0paTOpUU U MPUEMBI 1 11.0¢
oOpareHus ¢ 1ab0paTOPHBIM h
000pyIOBaHUEM)
Yuctsle BemecTBa U cMecu. CrocoOsl
4 . 1 13.0
pazaeseHus cMecel
[Tpaktuyeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 18.0
OUYMCTKHU NIOBAPEHHOM COJN)»
6 ATOMBI U MOJIEKYJIbI 1 20.0¢
7 XHWMHUYECKHUE HIIEMEHTBI. 3HAKU | 25 0
(CUMBOJIBI ) XUMHYECKUX 3JIEMEHTOB h
8 IIpocTeie 1 COXHBIE BELIECTBA 1 27.0¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 2.10




3aK0H MOCTOSIHCTBA COCTaBa
BeIIEeCTB. XUMHUYECKas (hopmyIa.

10 4.10
BajneHTHOCTE aTOMOB XMMHUYECKHX
9JIEMEHTOB

1 OtHocUTEeNbHAs aTOMHAs Macca. 9.10
OTHOCHUTENIbHAS MOJIEKYJISIpHAsl Macca '
MaccoBas J0JIs XUMHYECKOI0

12 11.1¢(
3JICMCHTA B COCIMHCHUU

13 KonmuectBo BenecrBa. Moib. 16.1
Mousiprast macca A

14 dusnyeckue U XUMUYECKHE SIBJIICHUS. 18.1
XuMHueckas peakuus 8.1t

15 [Ipu3HaKky U yCIIOBUS MPOTEKAHUS 231
XUMUYECKUX PEAKITUI

16 3aK0H COXpaHEHUSI MaCChI BEIIECTB. 25 1
XMMUUECKUE YPABHEHHUS '
Brruncienus Koau4decTBa, MacChl

17 BEILECTBA [10 YPAaBHEHUAM 6.11
XUMHUYECKUX PEAKIUI
Knaccudukanus XuMHaecKux

18 peakuuil (COeAMHEHNUs, PA3JI0KEHHUS, 8.11
3aMeleHus, O0OMeHa)
M. B. JIOMOHOCOB — Yy4€HBIN-

19 sHuuKIoneauct. O0o0IIeHNE U 13.1:
CHCTeMaTH3alLMs 3HaHUH
Kontponbnas padota Nel o reme ,

20 15.1:

«BCH_ICCTBa U XUMHUYCCKHUEC PCAKIN»




21

Bo3nyx — cMech razos. Coctas
Bo3ayxa. Kucinopon — sneMeHT u
npoctoe BemecTBo. O30H

20.1:

22

dusuueckre 1 XUMUYECKHUE CBOMCTBA
KHCIIOpO/ia (pEeaKIuu OKUCIICHUS,
ropenue). [lonstre 06 okcumgax

22.1:

23

CrniocoObI mosTyueHHst KUCIOpOAa B
71a00paTOpPHX ¥ MPOMBIILICHHOCTH.
IIpumeHeHue kucnopoaa

27.1

24

TemnoBoit 3 ekt XuMUIecKoit
peaxIyu, OHATHE O
TEPMOXUMHUYECKOM YPaBHEHHUH, IK30-
U SHIOTEPMUYECKUX PEAKIHIX

29.1:

25

ToruBo (HeTh, yroiab U METaH).
3arpsi3HeHue BO3ayXa, CIIOCOOBI €ro
IIPEIOTBPALLECHUS

4.12

26

[TpakTrueckas padora Ne 3 o Teme
«ITonydenue u cobupanue
KHCIIOPOJIa, U3yYEHUE €r0 CBOHUCTBY»

6.12

27

Bonopoa — anemeHT u npocroe
BenecTBo. Haxoxxenue B mpupoje

11.1¢

28

dusuueckre 1 XUMUYECKHUE CBOMCTBA
Bosopoaa. [Ipumenenne Bomoposaa

13.1

29

TlonsaTHe 0 KHUCIIOTaX M COIIX

18.1.

30

CrnocoObI mosTyueHHs BOOPOia B
nabopaTopuu

20.1:

31

[TpakTrueckas padota Ne 4 o Teme

25.1.




«Ilonyyenue u cobupanue BOAOPOa,
W3yYE€HHUE €r0 CBOMCTB)

32

Mossipabiii 00bEM ra3oB. 3aKOH
ABoraapo

27.1.

33

Brruncnenus 00bEMa, KoJIMUeCcTBa
BEILIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WK 00BEMY

10.0:

34

Brruucienus 006EMOB ra3oB O
YPaBHEHUIO PEAKIIMHU Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIEHUN ra30B

15.0:

35

dusuueckre 1 XUMUYECKHUE CBOMCTBA
BOJIbI

17.0:

36

CocraB ocHoBauuii. [Tousarue 00
WHNKATOpaX

22.0:

37

Bona xak pacTBOpuUTEb.
HaceliiieHHble ¥ HEHACHIIIEHHBIE
pacTtBopbl. MaccoBas 70151 BelecTBa
B pacTBope

24.0:

38

[Tpaktuyeckas pabora Ne 5 o Teme
«IIpuroroBieHnne pacTBOpOB €
OnpeaeIEHHON MacCOBOM JT0JIEH
PacCTBOPEHHOTO BEIIECTBAY

29.0:

39

KonrponsHas padora Ne2 o reme
«Kucnopoa. Bonopoxn. Boxa»

31.0:

40

Oxcuppl: cocTaB, KiacCU(UKAIINS,
HOMEHKJIaTypa

5.02

41

[Tonydyenue u XuMHU4YECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U

7.02




aM(OTEPHBIX OKCUIIOB

42

OcHOBaHHUSA: COCTaB, KJIaCCU(DUKAIINS,
HOMEHKJIaTypa

12.0:

43

[Tonydyenue u XuMHUYECKHE CBOMCTBA
OCHOBaHMM

14.0:.

44

Kucnotsr: cocras, kinaccudukarms,
HOMEHKJIaTypa

17.0:.

45

[Tonydyenue u XuMHUUYECKHE CBOMCTBA
KHCIIOT

21.0:

46

Conu (cpennue): HOMEHKIATYpa,
CHOCOOBI MOTYYEHHS, XUMHUYECKHE
CBOMCTBA

28.0.

47

[TpakTuyeckas pabora Ne 6. Pemenue
HKCHEPUMEHTANBHBIX 33124 110 TeMe
«OCHOBHBI€ KJIaCChl HEOPIAHNYECKUX
COCTUHEHUI

5.03

48

['enernueckas cBs3b MEKIY
KJIACCaMU HEOPTraHUYECKUX
COCTUHECHUHU

7.03

49

O0001IeHYE ¥ cUCTEMAaTU3 AU
3HAHUHN

12.0:

50

Kontponbnas padota Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COeIMHEHMI"

14.0:

51

[lepBbie MOMBITKU KIacCUPUKALUU
XUMHUYECKUX 31eMeHTOB. [ToHsiTue o
rpynmnax CXOAHbIX 3JIEMEHTOB

19.0:




52

[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHUYECKUX djieMeHToB 1. 1.
Menpeneena

21.0:

53

[lepuopl, TpyMNIIbI, MOATPYIIIBI

2.04

54

Crpoenue atomoB. COCTaB aTOMHBIX
sanep. N3oTomsl

4.04

55

CtpoeHue 31eKTPOHHBIX 000JI0UYEeK
aTOMOB 3J1eMeHTOB [lepuoauueckoii
cuctemsl [. 1. MenaeneeBa

9.04

56

XapakTepuCcTUKa XUMUYECKOTIO
3JIEMEHTA 110 €r0 MOJI0KEHUIO B
IIepnonnueckoii cucreme /1. U.
Mengeneena

11.0

57

3nauenue [lepuoanueckoro 3akoHa
JUTSl pa3BUTHS HAYKH U MPAKTHKU. J1.
N. MenaeneeB — y4€Hblid, Ie1aror 1
rpak JaHuH

16.0:

58

DIEeKTPOOTPULIATEIbHOCTH ATOMOB
XUMHYECKUX 3JIEMEHTOB/
Bcepoccuiickas mpoBepouHas padboTa

18.0:

59

HNonnas xuMudeckas CBI3b

23.0:

60

KoBanenTHas MoJisipHasd XUMHUYCCKast
CBA3b

25.0¢

61

KoBanenrtHas HenonsipHast
XUMHUECKasl CBSI3b

30.0:¢




62 CreneHb OKUCICHUS 1 2.05
OKUCIIUTEIIHFHO-BOCCTAHOBUTEIbHBIE

63 1 7.05
peakuu

64 OKHUCIIUTEIN U BOCCTAHOBUTEIHU 1 14.0"
KonrponsHas padora Ne4 o reme

65 «Ctpoenue aroma. XuMHU4eCKas 1 16.0!
CBS3b»
Pese i ypok. O0001eHne

66 PBHBIN YPOK EH HYE U 1 210
CUCTEMATH3ANS SHAHUHA
Pese i ypok. O0001eHne

67 PBHBIN YPOK EH HYUE U 1 23.0
CUCTEMATH3ANS SHAHUHA
Pese i ypok. O0001eHne

68 PBHBIN YPOK [IEHUE U | 23.0

cucTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




9 KJIACC

- KoanuecTBO 4acoB Jlar:
11/-11 Tema ypoxa Beero Kontpoabubie | IlpakTuueckue | H3YY
padoThbI padoThbI s

[lepuoanueckuii 3aK0H.

| [lepuoanueckas cuctema | 6.09
XUMUYeCKHX 3y1eMeHToB J1. 1. '
Meuneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYCCKHUX 3JICMCHTOB 1 7.09
TIEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 13.0
HEOPTraHUYECKUX BEIECTB

4 Bunsl xumnueckoi CBSI?I/I M TUIIBI 1 14.0¢
KPUCTAJUTMYECKUX PEHIETOK
KonrponsHas padora Nel no reme

5 ((HOBTf)peHI/Ie U yriyOsieHue | ) 20.0
3HaHUM OCHOBHBIX Pa3/eNIOB Kypca
8 xiracca»

6 Knaccn(UbHKaum XAMHYECKHUX ! 21,0
peaKIuii o pa3TuIHBIM MPU3HAKAM
[ToHsTHE O CKOPOCTH XUMUYECKOM

7 peaxkuuu. [ToHsITHE O TOMOT€HHBIX U 1 27.0
TeTEPOTEHHBIX PEAKIIHSIX

8 [TousaTrie 0 XUMHUYECKOM 1 28.0

paBHOBecuH. PaKTOPbI, BIUSIOLINE
Ha CKOPOCTh XUMHYECKON pPeaKIiu




U TI0JIO)KEHUE XUMHUYECKOTO
paBHOBeCHS

OKHUCIIUTENRHO-
BOCCTAHOBUTEJIBLHBIC PEAKITUH

4.10

10

Teopus 2IEKTPONIUTUIECKOU
nucconuanuy. CUIbHbBIC U ci1adble
JIEKTPOJIUTEI

5.10

11

HoHHbIE ypaBHEHMS peakLui

11.1¢

12

XHUMHUUYeCKHe CBOMCTBA KUCIIOT B
OCHOBAaHMH B CBETE MPEACTABICHUI
00 DIIEKTPOTUTHIECKON
aucconualmin

12.1(

13

XUMHYECKHE CBOMCTBA COJIEN B
CBETE MpeACTaBICHUI 00
AJIEKTPOJIUTUYECKON JUCCOIHAITIT

18.1(

14

[TonsaTue o runponuse conen

19.1(

15

O0001IeHUE U CUCTEMATU3ALIUS
3HAHUH

25.1(

16

[IpaxkTuyeckas padora Ne 1.
«Pemenne 3KkCIepIMEHTAIBHBIX
3a1au»

26.1(

17

KonrponsHas padora Ne2 o reme
«ONeKTpoInuTHYECKast
aucconuanus. XMuMHYECKHE
peakuuu B pacTBOpax»

8.11

18

OO61mas xapakTepuCcTUKa rajJoreHoB.

9.11




XUMUYECKUE CBOMCTBA HA MPUMEPE
xJiopa

19

XnopoBogopoa. ComnsiHasi KUCIIOTa,
XUMUYECKHE CBOWCTBA, MOJTyYCHHUE,
pUMEHEHNE

15.1¢

20

[IpaxTuyeckas padota Ne 2 o reme
«lTosyueHue COIAHON KUCIIOTHI,
M3YUYCHUE €€ CBOMCTBY»

16.1:

21

Brruucnenus no ypaBHeHUSIM
XUMUYECKHUX PeaKUuid, €CIu OJIMH
U3 pEareHTOB JIaH B U30BITKE

22.1

22

OO01as XxapakTepUCTHKA 3JIEMEHTOB
VIA-rpynmsl

23.1:

23

AmnoTponHble MOIU(UKALIMU CEPBI.

Haxoxnenue cepol u eé
COEJIMHEHUI B PUPOJE.
XUMHUYECKUE CBOMCTBA CEPbI

29.1:

24

CepoBoiopoa, CTPOCHHE,
buznyeckue 1 XuMUYECKHe
CBONCTBA

30.1:

25

Oxcunpl cepol. CepHasi KUCIIOTA,
busnyeckue 1 XUMUYECKHe
CBOICTBA, MPUMEHEHUE

6.12

26

XHUMHUUYECKUE PEAKLIUH, JICKAILNE B
OCHOBE ITPOMBIIICHHOTO CII0co0a
MIOJTyYEHUS CEPHOM KUCIIOTHI.
XHUMHUUYECKOE 3arps3HEHUE
OKPYXaIOIIEH Cpebl

7.12




COCANMHCHUSAMU CCPBI

27

Brluncienue MaccoBOH 10U
BBIXOJa IPOJIYKTa PeakIuu

13.1

28

OO0111as XxapakTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A3o0T,
pacupocTpaHEHUE B IPUPOJIE,
du3nuecKkrue 1 XUMHYECKUE
CBOMCTBA

14.1:

29

AmMUaK, ero pu3ndecKue u
XHUMHUYECKHE CBOWCTBA, MOJTyueHHE
U IPUMEHEHUE

20.1:

30

[IpaxTuyeckas padota Ne 3 o reme
«lTomyuenune ammuaka, U3y4eHue
€ro CBOWCTB)»

21.1.

31

A3oTHas KucioTa, e€¢ Gu3ndeckKue u
XUMHUYECKUE CBOMCTBA

27.1.

32

Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHS B KaU€CTBE MUHEPATIbHBIX
ynoOpeHuii. XuMu4deckoe
3arpsisHEHNE OKPY KaloLIei cpebl
COEIMHEHUSIMH a30Ta

28.1.

33

®docdop. Oxcua pochopa (V) u
dbocdopnas kuciora, puzndeckue u
XUMHUYECKHE CBOWCTBA, IMOJTyYeHHE

10.0:

34

Hcnons3oBanue pochaTos B
KaueCTBE MUHEPATHHBIX
yaoOpeHuit. 3arps3HeHHE
MIPUPOHOM cpebl pochaTamu

11.0:




35

Yrnepon, pactipocTpaHeHHE B
npupoje, Gpu3ndecKue u
XUMHUYECKUE CBOMCTBA

17.0:

36

Oxkcupsl yraepoaa, ux pusndeckue
Y XMMHUYECKHUE CBOMCTBA.
DKOJIOTHYECKHUE TIPOOIIEMBI,
CBSI3aHHBIE C OKCUJIOM yTJIepojaa
av)

18.0:

37

VYroapHasg KUCIOTa U €€ COIN

24.0:

38

[IpaxkTuyeckas padora Ne 4 o reme
"TlosrydyeHne yrieKucioro rasa.
KauecTBennas peakuus Ha
KapOoHaT-MOH"

25.0:

39

[lepBoHauanbHbIE TOHATHUS 00
OpraHMYECKUX BEIIECTBAX KaK O
COCAMHEHUSAX YIIIEpOAa

31.0:

40

Kpemuuii u ero coeauHeHust

1.02

41

[TpakTuueckas padorta Ne 5.
Pemenune skciepuMeHTAIBHBIX
3a7a4 1o reMe «BakHeiiune
HEMETAJUIBI ¥ UX COCIUHEHUS

7.02

42

KoHnTtponbnas padota Ne3 o teme
«Baxaenime HeMeTaJLIbI U UX
COETMHEHUS»

8.02

43

OO01as xapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB —

14.0:.




MeTaJlIoB. MeTaninueckast CBsi3b U
MeTaJlJIMuecKasi KpUucTaindeckas
pemérka. Pu3nveckre CBOMCTBA
METaJIJIOB

XUMHYECKHUE CBOUCTBA METAJIJIOB.

44 DIIEKTPOXUMUYECKUH PST 15.0:
HanpspKEHUH METAIIOB
O6111e crnocoObl MOTyYeHHS
MetasuioB. CruiaBel. Beruncinenus

45 M0 YPABHEHHSIM XUMHUYECKUX 21.0:
peakuui, eciiv OJJUH U3 pearcHTOB
COJICP’KUT IPUMECH

46 [ToHsATHE O KOPPO3UK METAILIOB 22.0.

47 [IlenoyHble METAIIBI 28.0:
Oxcupl ¥ TUIPOKCHIIBI HATPUS U

48 P p 1.03
KaJust
[llenouno3eMenbHBIC METAJIIBI —

49 . . 7.03
KaJIbIUIl 1 MarHUi

50 Baxueiire coeTMHEHNS KaJbLIHs 14.0:
O0o001IeHre U cucTeMaTu3alus

51 . 15.0:
3HaHUHU
JKécTkocTh BOJBI M CIOCOOE! €6 ,

52 21.0:
YCTpaHEHUS

53 [TpakTuueckas padota Ne 6 o Teme 22.0:

"YKECTKOCTL BOABI 1 METOIEI €6




ycTpaHeHus"

54

AJTIOMUHUH

4.04

55

AmpoTepHbIe CBOICTBA OKCHJIA U
THJIPOKCHU/IA

5.04

56

Kemnezo

11.0

57

OKcuIbl, THIPOKCUIBI H COITH
xenesa (I1) u sxenesa (III)

12.0:

58

O0001IeHre U CUCTEMATU3 AL
3HAHUH

18.0:

59

[IpaxTuyeckas padota Ne 7.
Pewienne skcriepuMEHTAIBHBIX
3aga4 o reMe «BakHeiine
METAJUIbl ¥ UX COECMHEHUS

19.0:

60

Brpruncnenus no ypaBHeHUSM
XMMHYECKHUX PEAaKUUi, €CIIU OOUH
U3 PEareHTOB JIaH B U30BITKE WIH
COAEPKUT IpUMeCH. Beruncnenus
MacCOBOM J0JIM BBIXOJa IPOIYKTa
peaxkuun

25.0¢

61

O0001IeHUE U CUCTEMATU3ALIUS
3HAHUH

26.0¢

62

KonrponsHas padora Ne4 o reme
«BaxkHenme MeTalibl ¥ UX
COCIMHCHUSY

2.05

63

BemecTBa u maTepuaisl B
MOBCE/IHEBHOM JKU3HH YeJIOBEKa

3.05




XUMUYECKOE 3arpsi3HEHUE

64 . 1 10.0!
OKPY’KaIoIIen Cpebl

65 Ponp xuMuu B penieHun 1 16.0
9KOJIOTUYECKHX TTPOOIeM

66 PesepBHEIil ypoK. O606iueHHe " 1 17.0
CUCTeMAaTHU3aIHsI 3HAHHA

67 PesepBHEIi1 ypoK. O606iueHHe " 1 23.0
CUCTeMAaTHU3aIIHsI 3HAHHIA

68 PesepBHBIIT ypoOK. O606£Il€HI/I€ " ! 24.0
CUCTEeMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI IS YHEHUKA

Xumus. 8 knacce, 9 knace/I'adbpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AkiimornepHoe oomiectso , U

Xumust 8 knace, 9 knacc: yueonuk O.C.I'aGpuensa.-3-¢ u3., nepepad.-M.: ipoda, 2014.
METOAUYECKHUE MATEPHUAJIbI JJIS1 YUUTEJIA

T'abpuenam, O. C. Xumus. 8 kiacc: yueOHUK 1is o01eoOpa3oBatenbHbx yupexaenuii O. C. ['abpuernsH.
CobopHux MaTepHaoB 1o peann3alun (heaepasbHOro KOMIIOHEHTA TOCyTapCTBEHHOTO CTaH1apTa o0Iiero

001e00pa3oBaTeNbHBIX YUpexKIeHUIX Boarorpanckoit obnactu -Bonrorpan: Yuurens, 2006.

Labpuensn, O. C. Xumus. 8 Ki1acc: KOHTPOJIbHBIC U TTpoBepouHbie padoThl O. C. ["abupuensH u ap. - M.:
T'abpuenan, O. C. Xumus. § kiacc: pabouas terpanp kK yueonuky O. C. ['abpuemnsaa O. C. ['aGpuensy, A.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETH UHTEPHET

MynbTMeauitHBIE 00pa30BaTEIbHBIC PECYPCHI.

http://www.chemnet.ru




INazera «Xumusi» u calft it yuutens «51 uay Ha ypok xumum» http://him.1september.ru.

Enunas komnexmus LIOP: TIpenmernast kommekmus «Xumusi» http://school-collection.edu.ru/collection/che
books.htm.

DnekTpoHHas OMOINOTEKa YICOHBIX MaTepHUAIOB 10 XUMHHK Ha ropTtasie Chemnet.



















