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IHHOSACHHUTEJIBHAS 3AIINCKA
Pabouas mporpamMma mo ydeOHOMy IpeaMeTy «Xumus (0a30BbIi ypoBeHb)» mid 8-9
KJIacCOB pa3paboTaHa Ha OCHOBE CIENYIOLIUX JOKYMEHTOB:
1. ®enepanpHBIi TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAPT OCHOBHOIO 00Imero obpasosa-
HHs, yTB. Ipuka3zoM Munnpocsemenus PO or 31.05.2021 Ne 287 (c u3MeHeHUAMH).
2. ®enepanbHas o0pa3oBaTeIbHas MporpaMmMa OCHOBHOTO 00IIero oopa3oBaHus, yTB. IPUKa30M
Munmnpocsemenus PO ot 18.05.2023 Ne 370 (¢ ©3MEHEHUAMH).
3. ®enepanbHas pabovasi mporpaMma OCHOBHOTO o01mero oopazoBanus « Xumus (6a30BbIi ypo-
BeHb)» (1 8-9 kimaccoB oOpazoBarensHBIX opranuzanuit). - ®I'BHY « MCPOy», Mocksa 2023.
4. OcHoBHas oOpa3oBaTesbHas MporpaMmma OCHOBHOro obiero oopasosanus MOV Jlures Ne 3
(8 cootBercTBUU ¢ PI'OC-2021) ot 26.08.2022 (¢ H3MEHEHUSIMH).

[TporpaMma o XuMuH JaéT MPeACTaBICHUE O LENsIX, 00Iel cTpaTeruu 00y4eHusl, BOCIIH-
TaHWS ¥ Pa3BUTH 00yYaIOIIUXCs CPeACTBaMH y4eOHOro IIpeaMeTa, yCTaHaBJIUBaeT 00sA3aTelb-
HOE MPEeMETHOE COAEPIKaHUE, IIPEayCMaTPUBAET pacIipe/ieIeHUe ero Mo KiaccaM U CTPYKTypH-
pOBaHHe IO pa3lesiaM W TeMaM IPOTrpaMMBbI 110 XMMHUH, ONpEAEseT KOJNYECTBEHHBIE U Kade-
CTBEHHBIE XapaKTEPUCTUKU COJAEPIKAaHUS, PEKOMEHIyEMYIO IOCIEA0BATEIbHOCTh U3yUCHHUS XU-
MHH C y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€l, JIOTUKHM y4eOHOro Imporiecca,
BO3PACTHBIX 0cOOEHHOCTEl 00ydaromuxcsl, ONpeaessieT BO3MOXKHOCTH NpeaAMeTa Ul peain3a-
K TpeOOBaHMIA K pe3yJIbTaTaM OCBOSHHsI OCHOBHOM 00pa3zoBaTeNbHON IMPOrpaMMBI Ha YPOBHE
OCHOBHOTO 00I1ero oOpa3oBaHHUs, a TaKke TpeOOBaHHM K pe3yibTaraM oOydeHHs XMMHHU Ha
YpOBHE IleNieil M3y4eHHs IIpeMeTa U OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIbHOHN NEATEIBHOCTH
00ydJaromerocs M0 OCBOEHUIO YUeOHOT0 COEPKaHHUS.

3HaHUE XUMHH CITY>KUT OCHOBOH 17151 JOpMUPOBAaHUS MHUPOBO33PEHUS 00yYarOIErocs, ero
IPECTaBICHHU 0 MaTePHATHHOM €IUHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hopMupyeMble XUMHEH
IPEACTaBIICHUS 0 B3aUMOIIPEBPAIICHUSIX SHEPTHH U 00 5BOJIOIUH BEIIECTB B IIPUPOJE, O ITyTAX
pelIeHus TI00AIBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS YEIIOBEUECTBA — CHIPBEBOM, SHEPreTHYe-
CKOI, IIUIIEBOM M SKOJIOTHIECKO# 0€30IacHOCTH, IPOobIIeM 31paBOOXPaHEHHS.

N3yueHnue xumuu:

CIIOCOOCTBYET peaM3aliid BO3MOXKHOCTEH ISl CaMOpa3BUTUS U (OPMUPOBAHUS KYJBTY-
PBI JIMYHOCTH, €€ o01reit 1 pyHKIMOHAIBHON I'PaMOTHOCTH;

BHOCHT BKJIaJ B QOpMHpOBaHNE MBIIUIEHHS ¥ TBOPYECKUX CIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB MX CAMOCTOSTENIEHOM y4eOHO! NeSATeNbHOCTH, IKCIIEPUMEHTAIBHBIX U HCCIIEI0BATENIb-
CKHMX YMEHHU#H, HEOOXOUMBIX KaK B IOBCEIHEBHOM XKU3HY, TaK U B IPO(GECCHOHANBHOM NesTeNb-
HOCTH;

3HAKOMHT CO CHEeNM(UKOM HAYYHOrO MBIIUIEHHS, 3aKJIaJbIBa€T OCHOBBI LIEJIOCTHOIO
B3IUIAJa Ha €IMHCTBO IIPUPOJIBI U YEIIOBEKA, ABJISIETCS OTBETCTBEHHBIM 3TalloM B (JOpMHpPOBaHUHN
€CTeCTBEHHO-HAyYHOM rpaMOTHOCTH 00yJaromuxcs;

CIIOCOOCTBYET (POPMHPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBECHHO-Hay4YHBIM 3Ha-
HHSIM, K IPHAPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa3oBaHue 00ydaroIiX-
csl.

JlanHble HaIpaBIeHUS B OOYYCHHH XMMHH OOECIeUMBAIOTCS CHENU(UKON comepikaHUs
y4eOHOro IpeaMeTa, KOTOPBIA sIBJISETCS NEeJarordyecky aJalTHPOBAaHHBIM OTpakeHHeM 0a3o-
BOM HayKy XUMUH Ha OIpPEEIEHHOM dTale €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUS OPHEHTHPOBAH Ha OCBOCHHUE
00y4YarOIUMHUCS CHCTEMbI IIEpPBOHAYAIBHBIX NOHATUN XUMHHU, OCHOB HEOPTaHMYECKOH XUMHMH U
HEKOTOPBIX OTIENBHBIX 3HAUUMBIX IIOHATUH OPraHUYECKON XUMHUH.



CTpyKTypa coIepxaHHs IPOrpaMMBl 110 XHMHH chopMupoBaHa Ha OCHOBE CHCTEMHOTO
noaxona k €& usyueHuto. CofepikaHue CKIaabIBacTCsA U3 CHCTEMBI MMOHATHUI 0 XMMHUYECKOM 3JIe-
MEHTE ¥ BEIECTBE M CHCTEMBI OHATHH 0 XUMUUYecKoi peakiuu. O6e 3T CHCTEMBI CTPYKTYPHO
OPTraHM30BaHBI 110 IIPUHIIMILY [OCIEA0BATEIbHOTO Pa3sBUTHS 3HAaHUM Ha OCHOBE TEOPETUYECKUX
NpeICTaBICHUH Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4€HHs KaK OCHOBBI BCETO €CTECTBO3HAHHS,

— Iepuomuueckoro 3akoHa JI. M. MenzieneeBa Kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHHUH aTOMa M XMMUYECKOM CBA3H;

— IIpeJCTaBIEHMUI 00 NEKTPOTUTHYECKOM AUCCOLMAIIIH BEMIECTB B PACTBOpaX.

TeopeTudeckde 3HAHWS DPAcCCMATPHBAIOTCS HA OCHOBE OMIIMPUYECKH TONYyYCHHBIX H
OCMBICIICHHBIX (paKTOB, Pa3BHBAIOTCS MOCIENOBATEIBHO OT OJHOIO YPOBHA K JPYroMy, BBIIOJ-
Hsis (yHKIMM OOBSCHEHUS M IIPOTHO3UPOBAHKS CBOMCTB, CTPOCHHS H BO3MOJKHOCTEM IIpaKTUye-
CKOTO IIPMMEHEHHUS U IIOJIyYSHUS H3y4aeMbIX BEIIECTB.

OCBOEHHE IPOrPaMMBI TI0 XHMHH CIIOCOOCTBYET (POPMUPOBAHUIO IPECTABICHHSA O XUMH-
4ecKOl COCTaBJISIONIEH Hay4HOW KapTHHBI MHPA B JIOTHKE €€ CUCTEMHOW IPUPOJIBI, ICHHOCTHO-
IO OTHOLICHHS K HAyYHOMY 3HAHHIO ¥ METOJAM II03HaHHUS B Hayke. M3ydeHHe XMMUH IPOUCXO-
IHUT C IpUBJICUEHAEM 3HAHUM U3 paHee H3yUYEHHBIX YUeOHbIX IIPEIMETOB: «Oxpyx)aromui MUp»,
«Buomorus. 57 kinaccel» U « Du3mka. 7 Kmacey.

[Ipy M3yYeHNH XUMHH IPOUCXOIUT (GOPMUPOBAHKE 3HAHUM OCHOB XHMHMYECKOH HayKH Kak
06JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, PAKTUYECKON ACITENIBHOCTH Y€JIOBEKA ¥ KaK OJHOTO
W3 KOMIOHEHTOB MHPOBOM KyJIBTYpHL 3afada y4eOHOro mpeaMera COCTOMT B (dhopMupOBaHUHA
CHCTEMBI XUMHUUYECKUX 3HAHUN — BaKHEHUITNX (aKTOB, OHATUH, 3aKOHOB M TEOPETUYECKHX IT0-
JIOXKEHHUH, JOCTYIHBIX 0000IeHI MEPOBO33PEHYECKOI0 XapaKTepa, A3bIKa HayKH, B npuobie-
HMH K HayYHbIM METOJaM I03HAHHS NP U3YYICHUH BEIIECTB M XUMHYICCKUX peakuuii, B GopMu-
POBAHUM ¥ Pa3BUTHM IIO3HABATENBHBIX YMEHUN U UX IPUMEHCHHH B y4eOHO-TI03HABATENBHON U
y4eOHO-UCCIIeIOBATENBCKOM IEATENBHOCTH, OCBOCHUH IPaBUII 6e30ImacHOro oOpameHus ¢ Be-
[ECTBAMHM B ITIOBCETHEBHOM JKU3HH.

[Ipy u3y4eHUH XMMHH Ha YPOBHE OCHOBHOIO o01ero o0pa3oBaHMs BaXHOE 3HAYCHHE
IpHOOpENTH TaKue IEIH, KaK:

— (GopMHpOBaHUEe MHTEIUIEKTYalbHO PasBHUTON JIMYHOCTH, TOTOBOM K camM000pa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSTEIBHOMY IPHHATHIO pelleHnii, CIOCOOHOM aJalTHPOBATECS K
OBICTPO MEHSIOIMMCS yCIIOBHAM JKU3HU;

— HanpaBJICHHOCTb O0y4eHMs Ha CHCTEMaTHYeCKOe mpuoOIIeHre 00y4aroluxcs K caMo-
CTOSITETbHOM TIO03HABATENBHOM MESTENbHOCTH, HAayYHBIM METOJaM IIO3HaHHA, (OpMUPYIOIIUM
MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEM K XUMHUH;

— obecreueHne YCIOBHi, CIOCOOCTBYIOMUX IPHOOPETEHHIO 00y JaroIUMHCA ONBITA pas-
HOOOPa3HOM JIeATeIbHOCTH, TI0O3HAHUS ¥ CaMOIO3HAHHU, KIIOYCBBIX HABBIKOB (KJTI0OYEBBIX KOM-
HeTeHIMIT), IMEIOIIUX YHUBEPCATbHOE 3HAYEHHE UL PAa3INYHBIX BUIIOB JEATEIBHOCTH,

— (opmupoBanue obmell QyHKIHOHAIBHON U €CTECTBEHHO-HAYYHOI IPaMOTHOCTH, B TOM
YpCcIe YMEHHH OOBSCHATH M OICHHBATH SBIEHHUS OKPYXKAIOMIETO MHPA, MCIONB3Ys 3HAHUS H
OIIBIT, OJTyYEHHBIE IIPY U3YUYCHHH XMMUH, IPIMEHATD UX IPH PEIICHUH po6iieM B IIOBCEIHEB-
HOM JKH3HU U TPYyILOBOM JEATEIBHOCTH;

— ¢opmupoBaHUE Y 00Yy4arOMIUXCS TYMaHUCTUYECKUX OTHOIIIEHHM, IOHUMaHUs [IEHHOCTH
XAMMYECKHX 3HAHHH JUIS BBEIPAOGOTKH SKOJIOTHYECKH IIENECOOOpasHOro IOBENCHHUS B OBITY H
TPYHOBOM JESTENHHOCTH B IIENISAX COXPaHCHHs CBOEro 310POBbS H OKpY>KaroIe! IpHpOJHOM
Cpenpl;



— pa3BUTHE MOTHBAIMH K 00y4YEHHIO, crocoOHOCTEN K CAaMOKOHTPOIIIO ¥ CAMOBOCITMTAHHUIO
Ha OCHOBE yCBOEHHsI 00LIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY IIpO-
¢us ¥ HAaNPaBICHHOCTH NaIbHEHIIIETO 00y4JeHus.

O61ee YHUCIO YacOB, OTBEAEHHBIX IUIS M3yYCHUS XUMHU Ha YPOBHE OCHOBHOTO ob1ero
o6pasoBanusi, cocTaBigeT 136 yacos: B 8 kmacce — 68 gyacoB (2 yaca B HEZETIO), B 9 Kiacce — 68
gacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYYEHUSI

8 KJIACC

IlepBoHauaibHbIe XUMHUYECKHE IOHATHS

[IpenmeT xumun. Posib XUMUHK B XKHU3HHU 4YelloBeKa. XMMHUS B CHCTEME HayK. Tena u Bele-
ctBa. Ou3nyeckue CBOWCTBa BELIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsiTHE 0 MeTomax
no3HaHus B XUMHHU. UncThlie BenecTBa 1 cMecu. CriocoObl pa3feneHus cMecei.

ATOMBI U MOJEKYJIBl. XUMUYecKHe 31eMeHThl. CHMBOJIBI XUMHYECKHX 3JeMeHTOB. [Ipo-
CTBIE U CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckas Gopmysia. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH ITOCTOSH-
CTBa cocTaBa BemecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJIIpHas Macca.
MaccoBas 10J1s1 XUMHUYECKOTO 3JIEMEHTa B COETUHEHUH.

KonmuectBo BemecTBa. Monb. MonspHas Macca. B3auMocBsI3p KOJIHYECTBa, MacChl M
YHclia CTPYKTYPHBIX €IUHUIL BellecTBa. PacuéThl o popMysiaM XUMHUYECKUX COSTHHEHHIMA.

Ousnyeckre U XUMHUYECKHE SBICHUS. XUMHUYECKas peakius U e€ mpu3Haku. 3aKOH CO-
XpaHEHUsI Macchl BelIecTB. XUMHUYeckue ypaBHeHHs. Kiaccupukanus XUMHYECKHX peakiuit
(coenmuHeHUSs, pa3IOKEHHUs, 3aMeleHIs, 0OMeHa).

Xumuueckuii 3kcnepumenm:

3HAaKOMCTBO C XHMHYECKOH mOCyao0#, mpaBuiamMu paboThl B J1abOpaTOpUU M MPHEMAMHU
obpareHus ¢ 1abopaTopHBIM 000pyAOBaHUEM, U3yUYEHHE U ONMCAHUE (PU3MUECKUX CBOMCTB 00-
pa3IoB HEOPraHWYECKUX BEIIECTB, HaOMOAeHNEe (HU3NYEeCKNX (IUIaBJICHHE BOCKA, TasHHE JIBAA,
pacTHpaHHe caxapa B CTYIKe, KAIIEHHEe M KOHJEHCAIUs BOJBI) U XUMHUYECKUX (TOpeHHE CBEYH,
IPOKAJIMBAaHHE MEIHOM IIPOBOJIOKH, B3aUMOJICHCTBUE Mesa ¢ KUCIOTON) SIBICHHM, HaOIIOeHUE
U OIKMCaHHMe MPU3HAKOB MPOTEKAHMS XUMHUYECKUX peakluil (pa3joKeHHe caxapa, B3auMoJeii-
CTBHE CEpHOU KHCJIOTHI C XJIOpUIOM Oapusi, paziioxxeHue ruapokcuna meau (1I) npu narpeBanuu,
B3aUMOJIeHCTBUE Xese3a ¢ pacTBopoM conu Meau (II), uzydenue criocoOoB pa3eneHus cMeceii:
C IIOMOIIBIO MaruuTa, (pUIBTpOBaHKE, BHIIApUBAHUE, AUCTHILIALMS, XpoMarorpadus, mposeae-
HHUE OYUCTKHU IOBapE€HHOU cou, HabJII0JeHNE U ONKMCaHUe Pe3yIbTaTOB IIPOBENEHUS OIbITa, UI-
JIOCTPUPYIOILIETO 3aKOH COXPAHEHHUS MAcChl, CO3/IaHUE MOJIENEeH MOJIEKYJI (IIapOCTEPIKHEBBIX).

Baxueiimue npeacTaBuTe/ M HEOPraHM4eCKUX BelIeCTB

Bo3nyx — cMmech rasos. CocraB Bo3myxa. Kucinopox — 37I€MEHT W NpPOCTOE BEIIECTBO.
HaxoxneHnue kuciiopojia B mpupoje, pusndeckue ¥ XUMUIECKHE CBOUCTBA (peaKkIUi TOPSHHUS).
Oxcuppl. Ilpumenenue kuciopona. CrocoObl MOTy4YeHHS KHCJIOpOJa B JIabOopaTOpUH M IIpO-
MbIIUIeHHOCTH. KpyroBopot kucnopona B mpupoze. O30H — aJuIoTporHas MOAUGUKALUS KHCIIO-
pona.

TemnoBoit 3pdexT xumMuyeckor peakiiy, TEPMOXUMUYECKHE YPaBHEHHS, 9K30- M JHJIO-
TEPMHUYECKUE peakuyu. TOImINBO: yroias U MeTaH. 3arpsi3HEHUE BO3AyXa, YCUJICHHE TapHUKOBO-
ro 3¢ ¢dexra, pa3pyiieHue 030HOBOT'O CIIOS.

Bomopox — a5eMeHT M mpocToe BelecTBOo. HaxoxxaeHne Bogopona B mpupoze, ¢pusude-
CKHE U XUMHUYECKUE CBOUCTBA, IPUMEHEHHE, CIIOCOOHI oTy4eHus. KUcioTh! U com.

MonsipHbiit 00BEM ra3oB. PacuéThl 10 XUMUYECKUM YpaBHEHUSIM.

Ousnyeckue cBoiicTBa Boabl. Bona kak pactBopurens. PactBopsl. Hacwlnennsie u HeHa-
CBILIICHHEIE PacTBOPEL. PacTBOpUMOCTH BellecTB B BojJie. MaccoBast JOJIS BEIIECTBA B PaCTBOPE.
XuMmudeckue cBoiicTBa Bonbl. OcHoBaHMs. Ponb pacTBOPOB B MPUPOJE U B XKU3HH YEJIOBEKA.
KpyrosopoT Boapl B mpupoje. 3arps3HeHHe NpUpOAHBIX BoJ. OXpaHa M OYHMCTKA IPUPOIHBIX
BOJI.



Knaccudukamus Heopranudeckux coeausennit. Oxcunpl. Knaccuuxamus oKCHIOB: €O-
neobpasyromue (OCHOBHBIE, KHCIOTHEIE, aM(OTEPHBIE) M HECOICO00pasyromIHe. Homenknatypa
oxcuaoB. DusznHUecKkre U XUMHUYECKHe CBOUCTBA OKCHIOB. [Toryuenne OKCHIOB.

OcHoBanus. Kitaccupukanus OCHOBaHUM: IEI0YH K HepacTBOpHMEIE OCHOBaHUs. HoMeH-
KJIaTypa OCHOBaHuUii. DU3NUECKHEe B XMMUYECKUE CBONCTBA ocHoBaHui. [ToirydeHrne OCHOBaHHUH.

Kucnotsl. Knaccudukanus xkucnor. HoMeHKnaTypa KHMCIOT. QU3HYCCKHE U XUMHYECKHE
cBoiicTBa KuCoT. Ps aktuBHOCTH MeTasutoB H. H. bexetosa. [lomy4yeHne KUCIIOT.

Comu. Homerkiatypa coneit. Ousndeckue W XHMUYECKHe CBodcTBa conell. Ilomydenue
coJIeHt.

[eHeTHyecKas CBA3b MEXIY KilaccaMi HEOPTaHWIECKUX COCIMHEHUH.

Xumuueckuii IKCHepUMEHM:

KauecTBEHHOE OIIpe/IeNieHHe COlepyKaHus KHCIOpoa B BO3JyXe, HOTydeHHe, COOUpaHue,
pacIo3HaBaHUe ¥ U3y4YEHHE CBOMCTB KHCIOPO/a, HAaOoeH)e B3aUMOICHCTBHS BEIIECTB C KHC-
JIOPOZIOM M YCIIOBHS BO3HUKHOBEHMS U NPEKPAIICHUs TOpeHus (I0Xapa), 03HaKoMIIeHHe ¢ 00-
pasIiaMy OKCHIIOB U ONMCAaHHE MX CBOKMCTB, OIy4IeHHE, COOUpaHHE, PACIIO3HABAHNE 1 U3YICHUE
CBOMCTB BOHOpoja (ropeHue), B3aumozeiicTere Bogopoaa ¢ okcuaom memu (II) (Bo3moxHo mc-
I10JIb30BaHIE BHIEOMATEPHAIIOB), HAaOIIIOIeH e 00Pa3IIOB BEIECTB KOJIMYECTBOM 1 MOJIb, HCcie-
ZOBaHHE O0COOEHHOCTEN pacTBOPEHHS BELIECTB C Pa3IMYHONW PACTBOPHMOCTBIO, IIPUTOTOBJICHUE
PacTBOPOB C OMpENENEHHON MacCOBOM JONeH PaCTBOPEHHOTO BELIECTBA, B3aUMOJICHCTBUE BOJIBI
¢ MeTautaM (HaTpHeM H KaiblreM) (BO3MOXHO HCIIONb30BaHHE BHIEOMATEPHANIOB), HCCIIEMO-
BaHHE OOPasIOB HEOPTaHMYECKMX BELIECTB PasMYHBIX KJIacCOB, HAOIIONCHHE H3MEHECHHS
OKPAacKH MHIMKATOPOB B PACTBOPAX KHCIIOT U LIEJNOYEH, H3yYeHHEe B3aUMOICHCTBHS OKCHIA Me-
mu (II) ¢ pacTBOPOM CepHOM KHCIOTHI, KHCIOT C METAUIAMH, PeaKIUi HeHTpanu3aly, oIy 1e-
HUE HEpacTBOPMMBIX OCHOBAHHMH, BBITECHEHHE OJHOTO MeTallla APYTUM M3 pacTBOpa COJH, pe-
IIeHNE SKCIEPUMEHTATBHBIX 3a7ad [0 TeMe «BakHedmme Kiacchl HEOPraHHYECKHX COCAUHE-
HU».

Mepuopnyecknii 3akon u Ilepuogmyeckass cHcTeMa Xumu4yeckux diaementos /1. H.
MengeiaeeBa. CTpoenue aToMoB. XUMH4YecKas cBA3b. OKHCIMTETbHO-BOCCTAHOBHTE/IbHbIE
peakuuu

IlepBhle MOMBITKA KiIacCH(pUKAIMKE XMMHIECKAX JJIEMEHTOB. [IoHATHE O Ipymmax cXon-
HBIX 3JIEMEHTOB (IIEOYHbIE U MEeNOYHO3EMENBHbIE METAILIB], TalOTE€HB], HHEPTHBIE Ia3kl). Dle-
MEHTBI, KOTOPBIE 00pa3yroT aM(pOTepHBIE OKCUJIBI H THIPOKCHBL.

Tlepuommyeckuii 3akoH. Ileprogudeckas cucTeMa Xumudeckux snementos JI. M. Menne-
neeBa. KopoTkoneprosas ¥ [JUIMHHONIEpHOAHAs GopMbl IIeproaideckor CHCTEMbl XUMHIECKHX
snemenToB JI. . Menneneesa. [Teprons! u rpynmnsl. @U3HYeCKUA CMBICI IOPAIKOBOrO HOMEPA,
HOMEPOB IIEPHO/Ia U IPYIIIEI 3JIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX szep. M3oronbl. DnekTpoHsl. CTpOCHHE 3/IEKTPOH-
HBIX 00O0JIOYEK aTOMOB IepBBIX 20 XuMHUecKuX d1eMeHToB Ilepmommyecko#t cucremst [I. M.
MenzeneeBa. XapakTepUCTHKAa XMMHUYECKOTO 3JIEMEHTA II0 €T0 MOJIOKEHUIo B Ilepromyeckoit
cucteme J[. 1. Menzeneesa.

3aKOHOMEPHOCTH M3MEHEHHS PafiiyCca aTOMOB XUMHUYECKUX JIEMEHTOB, METAIIHICCKHUX U
HEMETAJUIMYECKHX CBOMCTB IO TPyIIaM U IIEPHOJIaM.

3Hauenue Ilepuoauueckoro 3akoHa u Ilepuoanueckoit CHCTEMbl XUMUYECKUX SJIEMCHTOB
JUIS pa3sBUTHS HayKd U npakTHKH. J[. Y. Menzenees — y4€HBIN U IpaKIaHHH.

Xumuueckas cBs3b. KoBaneHTHas (OJIApHAS M HETIOJIIPHAS) CBA3b. DJIEKTPOOTPHIIATEIIb-
HOCTh XHMHYECKHX 3JIeMeHTOB. loHHas CBA3b.



Crenenp okucieHus. OKUCIUTENLHO-BOCCTAHOBUTENbHBIE peakiuu. IIpomeccsl okucite-
HUS ¥ BoccTaHOBIeHUsI. OKHUCIUTENN X BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

M3ydeHHMe OOpaslloB BEIECTB METaUIOB M HEMETAUIOB, B3aUMOJICHCTBHE THIPOKCHIA
IIMHKA C PACTBOPAMH KHUCJIOT W Iejodeil, IPOBEJEHUE ONBITOB, MJUIIOCTPUPYIOIIUX [PUMEPHI
OKHCJIATEIFHO-BOCCTAHOBUTEIBHBIX peakiuii (ropeHue, peakiiuy pa3IoKeHHs, COeTMHEHH)S).

MescnpeomemHuoie ceasu

Peaym3arys MEXIpPEeIMETHBIX CBs3el MPU H3YYEHUH XMMHHU B 8 KJIacCe OCYLIECTBIISETCS
4epe3 MCIOJIb30BaHMe KaK OOINUX €CTeCTBEHHO-HAYYHBIX IIOHATHH, TaK ¥ MOHSTHH, SBJIAIOIIHX-
CSI CHCTEMHBIMH JUIS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYyYHOIO IIMKJIA.

O6IIHe ecTeCTBEHHO-HAyUHBIe TIOHATHS: Hay4HBIH (aKT, THIOTe3a, TEOpHs, 3aKOH, aHa-
W3, CUHTE3, KJIacCH(UKAIMs, IePHOIAYHOCTD, HAONIOAEHHEe, KCIIEPUMEHT, MOJECIMPOBAHHE,
U3MepEHHe, MOJIENb, SIBIICHHE.

dusuka: Marepus, aToM, 3JEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIH, U30TOIbI, pPagroaK-
THBHOCTB, MOJIEKYJIa, DJIEKTPHUYECKUH 3apsl, BELIECTBO, TENO, 00OBEM, arperaTHoe COCTOSHHE
BEINECTBA, Ta3, PM3UYECKUE BEJUYNHBI, €IHHHUIBI H3MEPEHHs, KOCMOC, IIJIaHETHI, 3BE315I, CONH-
Ie.

Buonorus: poTocuHTe3, ABIXaHUE, OHOCheEpa.

I'eorpadus: arMocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE MOPOJEI, MOJIE3HbIC HCKOIAC-
MBI€, TOIUTHBO, BOJHBIE PECYPCHL

9 KJIIACC

BemecTBo M XMMH4YeCKasl PeaKIHs

Ilepuomuyeckuii 3aKoH. [lepuopudeckas cucTeMa XuMudeckux anementos [l M. Menne-
neesa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB XUMUYECKHX 3JIEMEHTOB IIep-
BBIX TPEX IEPUOIOB, KaJHsl, KAIBIHS ¥ UX COSAUHEHUH B COOTBETCTBHH C IIOJIOKEHAEM JIIEMEH-
T0B B IlepHoauyecKoil cucTeMe H CTPOCHUEM HX aTOMOB.

CrpoeHHe BelecTBa: BUABI XUMHUYECKOH CBA3H. THIIBI KPHCTAIIHYECKUX PEIIETOK, 3aBU-
CHMOCTH CBOHCTB BEINECTBA OT THIIA KPUCTAIIMYECKOM PEIIETKY U BUA XMMHUYECKOH CBA3M.

Knaccuduxaiys ¥ HOMEHKIATypa HEOPraHHYECKUX BEIIECTB. XMMHYECKHE CBOMCTBA Be-
IIECTB, OTHOCAIIMXCS K Pa3JIMYHbIM KJIaccaM HEOPraHMYECKUX COECNUHEHNH, TEHETHYECCKasl CBA3b
HEOPraHUYECKUX BEIECTB.

Kinaccudukanus XMMUYECKHX PEaKUyil 10 pa3iH4HbIM IPU3HAKaM (10 YUCIy M COCTaBy
y4acTBYIOINMX B PEAKI[MH BEILIECTB, IO TEIIOBOMY 3((deKTy, 10 H3MEHEHMIO CTEIICHEH OKUCITe-
HUS XMMHYECKHX 3JIEMEHTOB, II0 OOPATHMOCTH, II0 YYaCTHIO KaTalnHu3aTopa). OK30- M SHIOTEp-
MHYECKHE PEaKIIui, TEPMOXMMUYECKUE YPABHEHHS.

[oHATHE O CKOPOCTH XHMHYECKOM peakuuu. IIoHATHE 06 OOpaTHMBIX M HEOOPATHMBIX
XUMHYECKUX peakiusx. [IoHATHEe 0 TOMOTEHHBIX M TeTEPOTeHHEIX peakiuaX. [lonsTre o karanu-
3e. [ToHATHE 0 XUMUYECKOM paBHOBecHH. DaKkTOpPEI, BIUAIOIINE HA CKOPOCTh XMMUYECKON peak-
I[HH ¥ [I0JI0)KEHHE XUMHYECKOTO PaBHOBECHSL.

OKUCIUTENbHO-BOCCTAHOBUTEBHBIE PEaKIMK, 3JICKTPOHHBIA OanaHCc OKUCIMTEIBHO-
BOCCTaHOBUTENbHOM peaknuu. CocTaBieHHE YPaBHEHHH OKMCIHMTEIBHO-BOCCTAHOBUTEIBHBIX
PEaKIuii ¢ UCIOIB30BaHIEM METO/Ia JIEKTPOHHOro basaHca.

Teopus 3MEKTPOIMTUYECKON AMCCOLMAIMH. DIIEKTPOIUTEL U HEINIEKTPOIMTEL. KaTHOHEL,
AHMOHBL. MeXaHU3M IMCCOLHUAIMH BELIECTB C Pa3IMYHBIMU BHIAMH XUMHU4YECKOH cBsa3H. Cre-
neHp pucconuanyi. CHIbHBIE U c1a0ble JIEKTPOJIMTEL



Peakiuy MOHHOTO OOMeHa. Y CIIOBHS IPOTEKAHHs PEaKIUii MOHHOrO OOMEHa, IOJHEIE U
COKpaIEHHbBIE MOHHBIE ypaBHEHMs peakimi. CBOMCTBa KHCIOT, OCHOBAaHHH H CONCH B CBETE
IIpe/ICTaBIeHHH 00 SIIEKTPOIUTHYECKOM Jucconuanuu. KadecTBennble peakuun Ha HOHBL Ilo-
HATHE O THAPOJIN3E COJIEH.

Xumuueckuii IKCnEpuUMeHm:

O3HAKOMJIEHHE C MOJEISAMH KPHCTAUIMYECKHX PEIIETOK HEOPraHWYECKUX BELIECTB — Me-
TAJIOB U HEMeTALIOB (rpaduTa U aiMasa), CJI0KHBIX BEIeCTB (XJIOPHIa HATPHs), HCCIEI0BaHHE
3aBHCUMOCTH CKOPOCTH XHMHYECKOM peakKIuyl OT BO3IEHCTBHS Pa3IMYHBIX (aKTOpPOB, HCCIIENO-
BaHHE DJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, NPOLECCA AUCCONUAIMU KUCIIOT, IET0YeH U
coneit (BO3MOXKHO HCIIOJIb30BaHHE BHJEO MATEpPHaiOB), NPOBEICHHE OIBITOB, HILTIOCTPHUPYIO-
IIUX NIPU3HAKH NPOTEKAaHHs peaKIyii HOHHOTo obMeHa (00pa3oBaHME OCAJIKa, BBIICICHUE rasa,
06pa3oBaHKe BOJIbl), OTBITOB, HUIFOCTPUPYIOMINX IIPUMEPHI OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHHe, peakiii Pa3oXKeHMs, COEMHEHMS), PaClO3HABAaHHE HEOPraHUYeCKUX Be-
IIIECTB C IOMOIIBIO KAYECTBEHHBIX PeaKlUil Ha HOHBI, pEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTa/uibl M UX COeJHHEHHUS

O61as xapakTeprcTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE CTe-
neHu okucienus. CTpoeHre U PU3HYEeCKHe CBOMCTBA IPOCTHIX BEIIECTB — IaJIOreHOB. XUMUYe-
CKHe CBOICTBA Ha IpHMepe Xjopa (B3auMOAEHCTBHE C METalUIaMH, HeMeTalIaMH, IIeI09aMHu).
Xnoposogopo. ComnsHas KACIOTa, XHMAYECKHE CBOUCTBA, IIOTy4YeHHE, IpuMeHene. [leiictBre
XJI0pa H XJOPOBOAOPOAa Ha OPraHM3M 4elloBeKa. BaXHeHIIne XJIOpHIBI U UX HAaXOXICHHUE B
IpUpPOJIE.

O6mas xapakTepucThka 31eMeHTOB VIA-rpynnel. OCOOEHHOCTH CTPOEHHS aTOMOB, Xa-
paKTepHBbIe cTeneHy OKucieHus. CTpoeHne U pU3HIECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIIO-
poza U cepsl. AJUTOTPONHbIE MOAUGMHKAIMN KUCIOpOAa U Cepbl. XMMHUYECKHE CBOXCTBA CEPHI.
CepoBomopo, CTpoeHue, GU3nIecKre U XUMUYecKrue cBoMcTBa. OKCHIBI CepBl Kak MPeCTaBU-
TENH KUCIOTHBIX oKcumoB. CepHast KUCIOTa, GU3HYECKHe ¥ XMMHUYECKHE CBOMCTBa (00mue Kak
IIPEICTABUTENS KJlacca KUCIOT U crenuduyeckue). XUMUYECKHE PEaKIUy, JIKAIUe B OCHOBE
IIPOMBIIIIEHHOTO CrIoco6a MoiydeHus cepHoil KucnoTsl. IIpuMenenue cepHol KucioTsl. Coiu
CEpHOIi KHMCIIOTHI, KAYeCTBEHHAs peaklus Ha cynbhar-HoH. Haxoxaenue cephl 1 €€ COeAMHeHUH
B Ipupoje. XUMHYECKOE 3arpsi3HEHHE OKPYXKaloIle! Cpelbl COeAMHEHHAMH CEphl (KHCIOTHBIE
JIOK/TH, 3arpsI3HEHIE BO3AyXa H BOZOEMOB), CIIOCOOBI €I0 NMPEI0TBPAIICHHSL.

O6mas xapakTepucTuka dyeMeHToB VA-rpynnbsl. OcoOeHHOCTH CTPOEHHS aTOMOB, Xapak-
TEpHBIE CTENEHH OKUCIEHHUs. A30T, PaclpPOCTPaHEHHE B NPHPOJE, GH3UYECKUE M XMMUYCCKUC
cBoiictBa. KpyroBopor a3ora B mpupoie. AMMHAK, €r0 (U3HYECKHE M XUMHUYECKHE CBOWCTBA,
noy4yenue U nmpuMeHenue. Conu aMMOHUS, UX QU3NYECKHE M XUMUYECKHME CBOMCTBA, TPHUMEHE-
Hue. KauecTBeHHas peakiys Ha MOHBI aMMOHHS. A30THasl KHCIIOTa, €€ MoydeHue, Gpusnueckue
M XMMHYEeCKHe CBOiicTBa (OOIIME Kak MpEeICTaBHTENs Kiacca KHCIOT M cneruduyeckue). Hc-
TI0JIB30BaHHE HUTPATOB U COJIE aMMOHHs B Ka4eCTBE MUHEPAIBHBIX ya0OpeHui. XuMudeckoe
3arpsa3HEHHE OKPY’KAoIlel cpelbl COSANHEHUAMH a30Ta (KMCIIOTHBIC JOXIH, 3arpA3HEHHE BO3-
IyXa, TIOYBEI B BomoéMoB). ®octop, amtorponnsle Mogudukanuu Gochopa, pusndeckre u Xu-
Mmudeckue cBoiictBa. Oxcup pocdopa (V) u pochopras kucnora, GU3HYECKUE U XUMUIECKHE
CBOJiCTBa, MoTydeHue. Mcrons3oBanue GochaToB B KadeCTBE MUHEPAIBHBIX YI00OPEHHUI.

O6mas xapakreprcTHKa 31eMeHTOB [VA-rpynnsl. OCOGEHHOCTH CTPOEHHS aTOMOB, Xa-
PaKTEpHBIE CTEINEHH OKHUCICHHsS. YTIEpOJ, aLIOTPONHBIE MOAM(DMKAIMK, PACIPOCTpaHEHHE B
npupoje, GU3nYecKe 1 XUMIYECKUe cBoicTBa. Ancopbuus. KpyroBopor yrieposia B mpHpoze.
Oxcupl yriepoaa, uX Gpu3nueckue H XMMHYECKHE CBOMCTBA, IEWCTBUE Ha JKUBBIC OPraHU3MBI,



TIOJIlyueHHe ¥ MPUMEHEHHe. DKOJIOTHYECKHe MPOOIEeMbl, CBS3aHHBIE C OKCHIOM yIepola av),
[HIOTe3a DIO0ATPHOTO MOTEILICHNS KIUMaTa, NapHAKOBBIH 3 dexT. YronpHas KucinoTa u e€ co-
JH, UX (QU3MYecKre ¥ XHMHYECKHe CBOMCTBA, MOTYUeHHE M TPUMEHEHHE. KauecTBeHHas peak-
¥ Ha KapOoOHAT-MOHBL VIcmoip30BaHHEe KapOOHATOB B OBITY, MEIUIIMHE, IPOMBILIICHHOCTH 1
CENIbCKOM XO35HCTBE.

IlepBoHAYANbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEJMHEHMAX YIIepoxa
(MeTaH, 9TaH, STHJIEH, AUEeTHIICH, STAHO, TIIKIEPHH, yKCyCHas KHCIO0Ta). ITpupoHbie HeTOTHU-
KU YIJI€BOJOPOJIOB (yronib, MPUPOIHBI ra3, HedTh), IPOXYKTHI HX nepepabotku (O6€H3MH), HX
pOJIs B OBITY W MPOMBIIUICHHOCTH. [IoHATHE 0 GHOIOrMYECKH BaXKHBIX BEIIECTBAX: XKUPAX, oen-
KaX, YIJIeBOJIaX — M MX POJIH B JKU3HHM yeloBeka. MarepraibHOe eIMHCTBO OPraHMYeCKuX H He-
OpPraHUYeCKUX COCIMHEHHUH.

Kpemuuii, ero GpusndecKue U XUMHUYECKHE CBOMCTBA, NMONYYCHUE M PUMEHEHHE. Coenu-
HeHWs KpeMHHs B mpupose. O6mue mpencTaienus o6 oxcune kpemuus (IV) u kpemHueBo#
xuciore. CHIMKATHL, MX HCIONB30BaHUE B OBITY, B IPOMBIIIIEHHOCTH. BakHe#ime cTpouTeb-
Hble MaTepHalbl: KepaMHKa, CTEKIIO, LIEMEHT, GeTOH, kene300eToH. IIpobiemsl 6e30macHoro ue-
TI0JIb30BAHMS CTPOUTENBHBIX MATEPHAJIOB B IOBCEIHEBHOM KU3HH.

Xumuueckuii IKCHEpUMeHm:

H3yuYeHne 06pasIloB HEOPTraHHIECKUX BENIECTB, CBONCTB COJITHOM KHCJIOTBI, MPOBEACHNE
KAYeCTBEHHBIX PEaKIMil Ha XJIOPUA-HOHBI M HaONIOJeHHe MPU3HAKOB MX IPOTEKAHHMS, OIBITEL
oTpakaromle (GU3NYECKHe ¥ XUMHYECKHE CBOMCTBA TaJlOr€HOB W HX COCIMHEHUH (BO3MOXXHO
HCIIOJIb30BAHME BHAECOMATEPUAIOB), O3HAKOMIEHHME C oOpaslaMi XJIOpHIOB (raJIoreHU0B),
O3HAKOMJICHHE ¢ 06pasliaMu Cepsl ¥ ¢& COSUHEHHAMH (BO3MOXHO HCIIOIE30BaHUE BUAEOMATE-
puanos), HabioJeHKe mpouecca oOyINMBaHUS caxapa IOJ NCHCTBHEM KOHIICHTPUPOBaHHOM
CEpHOM KUCIOTHI, H3y9YEHHE XUMUIECKUX CBONCTB pa30aBIeHHON CEPHOM KHUCIIOTHI, IPOBEACHHE
Ka4eCTBEHHOM peakiuy Ha Cyab(haT-HoH M HaOJI0ICHHE NPU3HaKa €€ MPOTEKaHuUs, O3HaKOMIIe-
HHe ¢ QM3MYECKAMH CBOMCTBAMH a30Ta, pochopa ¥ UX COeIUHEHHH (BO3MOYHO HCIIOJIB30BAHHE
BHIEOMATEPHANIOB), 06pasnaMu a30THBIX M (ochOpHBIX yHOOpeHHH, HONydICHHE, coOupaHue,
pacro3HaBaHUe W U3YYECHHE CBOMCTB aMMHaKa, IPOBEJCHHE KaueCTBEHHbIX peaknuii Ha HOH aM-
MoHUs U GocdaT-HOH ¥ U3yUCHHE IPH3HAKOB MX IPOTEKAHHs, B3aMMOJCHCTBHE KOHICHTPHPO-
BAaHHOM a30THOM KHCJIOTHI C MEIbI0 (BO3MOYKHO HCIIOJIb30BaHUE BHICOMATEPHUANIOB), H3YUCHHE
MoJielTell KPUCTANTUYECKUX PELIETOK aMasa, rpadura, QyjuiepeHa, 03HaKOMIIEHHE C POLECCOM
aJICOpOLIMH PACTBOPEHHBIX BELIECTB aKTHBUPOBAHHBIM YITIEM H YCTPOHCTBOM IPOTHBOrasa, mo-
JydeHHe, COOMpaHHe, PAaCcIIO3HABAHKME W M3YYEHHE CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEJCHHUC Ka-
YeCTBEHHBIX PEakKiuii Ha KapOOHAT M CHJIMKAT-MOHBI U M3YYCHME NPHM3HAKOB MX IPOTEKaHHS,
03HAKOMJICHHE C HPOMYKIMEH CHIMKATHON IPOMBIIUIEHHOCTH, PELICHHE JKCIEPUMCHTAIBHBIX
3a7ad4 1o TeMe «BakHeiIe HeMeTalIbl M UX COCTUHECHUSD) .

MeTa/uibl H MX COeJHMHEHUS

O611as XapaKTepUCTHKA XUMHUYECKUX 3JIEMEHTOB — METAJIOB HA OCHOBAHMHA HX IIOJIOXC-
uust B [Teprommdeckoif cucteMe xuMudeckux snemMenToB [I. 1. Menzeneesa 1 CTpOCHHS aTOMOB.
CrpoeHne MeTaUIoB. MeTamadecKas CBS3b M METAIMIECKas KpHCTaIMYCCKasd peméTka.
DNEKTPOXUMUYECKHH Pl HAPSDKEHUH MeTalioB. PU3MYeCKUe U XHMUYECKHS CBOMCTBa MeTal-
joB. O6ImHe crocoOkl mojryueHust MeTa/uioB. [loHsTre 0 KOppO3UK METAILIOB, OCHOBHBIC CIIOCO-
651 3AIIATHL KX 0T KOppo3uH. CIUIaBbl (CTalb, YyTYH, MIOPATIOMHUHKH, OpOH3a) U HX IPUMEHEHHE
B OBITY ¥ IPOMBILIEHHOCTH.

I[{enoYHEIE METALIBL: [OJIOXKEHHE B Ileproanyeckoi cucTeMe XUMUIECKHX DIIEMCHTOB .
1. MenzeneeBa, CTPOCHHE MX AaTOMOB, HaXOXXJACHHE B mpupoje. DUHYECCKHE H XUMHUYCCKHE



cBOMicTBA (Ha IpEMepe HaTpHs U Kayus). OKCH/IB M THAPOKCUIBI HATPHs U Kanus. [Ipumenenue
IIEI0YHBIX METAJUIOB ¥ UX COEIMHEHHM.

[LlenouHO3eMeNbHBIE METAUTEL MArHAH 1 KaNbIuii: mojioxenue B Ileproandeckoi cucre-
Me xumuueckux snemenToB JI. Y. MeHeneeBa, CTpOCHHE UX aTOMOB, HaXOXXACHHE B IIPUPOJIE.
dusnyeckre ¥ XUMHUECKHE CBOMCTBA MarHUs U Kaibliys. BaKHeilne COSTUHEHHUS KallbIus
(oxcm, TUAPOKCH, CoH). JKECTKOCTH BOMIBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMunwit: ojoxenne B [lepuoauueckoii cucreme XuMuaeckux snemMenTos [1. M. Men-
JeneeBa, CTPOEHHE aTOMa, HAaXOX/IeHHe B Npupoje. OU3nIecKue ¥ XUMUYECKHE CBOHCTBA ajlko-
MuHHES. AM(OTEpHBIe CBOUCTBA OKCHA ¥ THAPOKCHIA aTTFOMUHHS.

¥Kenes3o: monoxenue B Ileproauyeckoil cucreme xumudeckux anementos JI. . Menge-
JieeBa, CTPOEHHE aToMa, HaXOXIAeHHe B npupoje. Pusndeckue U XUMHUYECKHE CBOMCTBA XKeye3a.
Oxcuasl, ruapokcuas! u conu xenesa (II) u xenesa (III), ux coctas, CBOHCTBA U N0y ICHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMi METAUIOB U CIUIABOB, X GH3MIECCKUMU CBOHCTBAMH, U3yde-
HHe pe3y/IbTaToB KOPPO3HH METAIUIOB (BO3MOXHO HCIIOJIB30BAHHE BHACOMATEPHATIOB), ocobeH-
HOCTel B3aMMOICHCTBHS OKCHIA KaJIbIKA ¥ HATPUS C BOAOH (BO3MOXXHO MCIIOJIb30BaHUE BUAIEO-
MaTepHANoB), UCCIENOBAHUE CBOMCTB XKECTKOH BOABIL, MPOLECCAa TOPEHHA XKEIE3a B KUCIOPOIL
(BO3MOJKHO HCIIOF30BAHHE BH/IEOMATEPHAIIOB), IPU3HAKOB IPOTEKAHMs Ka9eCTBEHHBIX PeaKIHi
Ha MOHBI: MAarHMs, KaJIBIWS, ATIOMUHH, [IMHKa, xenesa (II) u xenesa (1), menu (1I), Habmroze-
HMe M OMHCAHHE IPOIECCOB OKPAIWBAHWS IUIAMEHH MOHAMH HATpHs, Kalus M Kalblus (BO3-
MOHO HCIIOJIB30BaHHE BUACOMAaTEpPHAIIOB), HCCICNOBaHNE aM(POTEPHBIX CBOMCTB IMAPOKCHIA
AMIOMUHKS ¥ THIPOKCHIA [IMHKA, PElIeH)e dKCIePHMEHTANBHBIX 3a1a4 [0 TeMe «Baxnenmme
METAJUIBI ¥ UX COCIUHEHH).

XuMusi ¥ OKpYyKaomas cpeaa

BelecTBa ¥ Marepuaibl B OBCEAHEBHOM JKM3HM 4YeIOBEKa. be3omacHoe HCIONb30BaHUE
BEIIECTB M XUMHYECKUX peakuuit B ObrTy. IlepBas moMolnp npyd XHMUYECKHX OXKOrax W OTpaB-
JICHUSIX.

XUMHUecKoe 3arpsa3HeHne OKpYy Karomel cpelsl (peaenbHas AOIMyCTHMas KOHIEHTpalus
BemectTs, nanee — [1JIK). Ponb XuMuH B peIICHUH S5KOJIOTHYECKHX TIPOOIEM.

Xumuueckuii Ikcnepumenm:

H3ydeHne 00pa3oB MaTepHaoB (CTEKIIO, CIIABBl METAJLIOB, IIOJTUMEPHBIC MaTepHaJIbl).

Mesxcnpeomemible c6A3U

Peanm3aiys MEXIPEAMETHBIX CBA3€H NPH H3yYECHHH XMMUM B 9 Kilacce OCyIIEeCTBIAETCA
Yepes HCIONIB30BAHUE KaK OOIIMX €CTECTBEHHO-HAYHBIX MOHATHH, TaK M MOHATHH, ABJIAIOMHIX-
¢Sl CHCTEMHBIMH IS OTAEIBHBIX IIPEIMETOB ECTECTBEHHO-HAYYHOTO IIUKIIA.

OO0IHe ecTeCTBEHHO-HAay4HbIe TIOHSTHS: HAay4HbIH (aKT, IMIOTE3a, 3aKOH, TeOpHs, aHa-
U3, CHHTE3, KIacCH(HUKAIMs, IePUOAMIHOCTh, HAONIONEHNE, IKCIICPUMEHT, MOJEIMPOBAHHE,
M3MepeHH€E, MOJIEIIb, SIBJICHHUE, TAPHUKOBBIH 9Q(QEKT, TEXHOIOIUs, MaTECpUAIBL.

du3uKa: MaTepus, aToM, >JIEKTPOH, IPOTOH, HEWTPOH, HOH, HyKIH, M30TOMNbI, PajnoaK-
THBHOCTB, MOJIEKYJIA, DJIEKTPUUCCKHUM 3apsil, IPOBOJHUKH, IIOTyIIPOBOJHHKH, UIJICKTPHKH, ¢bo-
TO3JIEMEHT, BEIIECTBO, TENIO, 00BEM, arperaTHoe COCTOSHIE BEIECTBa, I'a3, paCTBOP, PaCTBOPH-
MOCTB, KpUCTA/LTMYECKast PEIIETKA, CIIaBEl, PU3NICCKUE BETHIMHBI, CAUHUIIBI H3MEPEHHU, KOC-
MHUUECKOe IIPOCTPAHCTBO, IUTAaHETH], 3BE3/bl, CoIHILe.

Buosiorus: GOTOCHHTE3, AbIXaHuWe, Guocdepa, SKOCHCTEMa, MHHEPAIBHBIC YIOOPEHH,
MHKPOJJIEMEHTbI, MAKPOIJIEMEHTEI, TUTATEIBHBIC BEIECTBA.



Teorpadus: atmocdepa, runpocdepa, MUHEpAIBl, TOPHEIE IIOPOLI, MOJIE3HBIE HUCKOIIae-
MBbI€, TOIUITMBO, BOTHBIE PECYPCHI.



ILUIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS IMPOT'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHMSI

JINYHOCTHBLIE PE3YJIbTATDI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOSHHS IIPOrPaMMBI OCHOBHOTO O0IIEro 00pa3oBaHUs 10CTH-
raroTcs B X0/€ 00yUeHHs XUMHUHM B €{UHCTBE yIeOHOH M BOCIUTATEIBHOH JEATEIHOCTH B COOT-
BETCTBUM C TPAJUIMOHHBIMH POCCHMCKHMH COLMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBCHHBIMH
[IEHHOCTSMHM, TIPUHATHIMH B OOINECTBE NpaBWJaMH W HOPMaMH IIOBEICHHS H CIIOCOOCTBYIOT
IIpOLIECCaM CAMOTIO3HAHHSI, CAMOPA3BHTHS M COLHATM3ALMK 00y JarOIIHXCS.

JIMYHOCTHBIE PE3yJIBTAaThl OTPAXAIOT TOTOBHOCTH O0Y4YAIOIIUXCS PYKOBOJCTBOBATHCS CH-
CTEMOH TTO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIUH W PACIIMPEHHE OINBITA NEATSIPHOCTH Ha €€ OC-
HOBE, B TOM YHCJIE B YaCTH:

1) maTpHMOTHYECKOI0 BOCHHUTAHHA:

[IEHHOCTHOT'O OTHOIIEHMS K OT€YECTBEHHOMY KyJIbTYPHOMY, HCTOPUUECKOMY ¥ HAyIHOMY
HAC/TE/IIO, TIOHMMAHHMS 3HAUYCHHS XMMUIECKOH HAyKH B XH3HH COBPEMEHHOIO OOILIECTBA, CIIO-
COBHOCTH BIAIETh HOCTOBEPHOU MHGOPMAIMEH O IEPENOBBIX NOCTHXKEHUAX M OTKPBITHAX MHU-
POBO#i M OTEYECTBEHHON XUMUH, 3AUHTEPECOBAHHOCTH B HAYyIHBIX 3HAHUSX 006 ycTpoiicTBe MHpa
U 00IIecTBa;

2) rpakIaHCKOI0 BOCIHMTAHUS:

TIpEJCTaBJIEHUs O COMMATBHBIX HOPMax W MPaBUIIaX MEKIHYHOCTHBIX OTHOIIECHHUH B KO-
JNeKTHBE, KOMMYHMKATHBHON KOMIICTCHTHOCTH B OOIIECTBEHHO  IIONIE3HOH, yueOHO-
HICCIIeI0BATENBCKOM, TBOPYECKOM M APYTHX BHIAX AEATENFHOCTH, TOTOBHOCTH K PasHOOOpasHOH
COBMECTHOM NeATENHHOCTH IIPH BHIMOJHEHUH Y4YEeOHBIX, MO3HABATEIBbHBIX 3a/a4, BBIMOIHCHUH
XAMHYECKHAX SKCIEPUMEHTOB, CO3aHHHN y4EOHBIX IIPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHUIO
¥ B3aHMOIIOMOLIH B IPOIIECCE 3TOH y4eOHO# NeATeNbHOCTH, TOTOBHOCTH OICHHBATh CBOE T0BC-
JleHde ¥ TOCTYIKH CBOMX TOBApHIIEH C IO3HIMK HPABCTBEHHBIX M NPABOBBIX HOPM C yHUETOM
OCO3HAHHUS TOCIEACTBUH IIOCTYTKOB;

3) EeHHOCTH HAYYHOIO MO3HAHUS!

MHPOBO33pEHYECKHE TPEICTABICHAS O BELIECTBE M XUMHUECKOH PEAKIHH, COOTBETCTBY-
JOLHE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U COCTaBILIOMIME OCHOBY UL IIOHMMaHHMA CYII-
HOCTH HAaY4YHOH KapTHHBEI MUPA, IIPEICTABIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PasBUTHA NPH-
POZIBI, B3aMMOCBS3SIX YENIOBEKA C IIPHPOIHON CPEIOi, O PONM XMMHUH B IIO3HAHUM STHX 3aKOHO-
MEPHOCTEH;

[03HABATENBHEIE MOTHBEL, HAIPABICHHbIE Ha TIOTydYeH e HOBBIX 3HAHMIT 110 XMMHUH, HE00-
XOIUMBIE VIS OOBACHEHHs HaGIIONAEMBIX TIPOLIECCOB W SIBIICHHI, TIO3HABATENbHOM, HHPOpMA-
IIMOHHO# ¥ YHTATENBCKOH KyJIBTYphl, B TOM 9HCIIC HABEIKOB CAMOCTOSITENBHON paboThI ¢ yue6-
HBIMH TEKCTaMHM, CIIPABOYHOM JIMTEPaTypOH, HOCTyMHBIMU TEXHMIECKHUMH CPEACTBAMU uHdop-
MAI[HOHHBIX TEXHOJIOTHIA;

HHTEpeC K 00y9eHHIO U TIO3HAHHIO, JIFO003HATEIBHOCT, FOTOBHOCTE 1 CIOCOOHOCTS K Ca-
MOOGPa30BAHMIO, [POSKTHOM M MCCIIENOBATEIBCKOH JCATEIBHOCTH, K OCO3HAHHOMY BEIOOpDY
HAIPaBJIEHHOCTH U YPOBHS 00yYeHHs B JabHEHINEM;

4) ¢opmupoBaHus KYJIbTYPbI 310POBbS:

OCO3HaHKe [IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3J0POBBIO, YCTaHOB-
K¥ Ha 3J0pOBBIH 00pa3 XU3HH, OCO3HAHUE MOCIIEACTBHI 1 HETPUATHE BPEIHBIX IPHBBIICK (ymo-
TpeGIeHHs ATKOr0JIsl, HAPKOTHKOB, KyPEHHUS), HEOOXOXMMOCTH COOJIIOICHUS TIpaBUI O€30I1acHO-
CTH TIpH OOpAIIEHNN ¢ XUMAYECKIMHY BEIIECTBAMA B OBITY M PEAIbHOH JKU3HH;



5) TpynoBOro BOCIIMTAHMSI:

MHTEpEC K IPaKTHIECKOMY U3YUEHHIO Npodeccuil ¥ Tpyna pasIMdHoOro poja, yBaXKEHHE K
Tpydy M pe3yJbTaraM TPYIOBOU HEATENbHOCTH, B TOM YHCIIE Ha OCHOBE NPMMEHEHHS IPEIMET-
HBIX 3HAHMI [0 XMMHUH, OCO3HAHHBIM BHIOOp MHIMBHIYaIbHON TPAeKTOPUH IPOJOIDKEHHS 0Opa-
30BaHHS C YIETOM JIMYHOCTHBIX HHTEPECOB H CIIOCOOHOCTH K XUMHH, OOLIECTBEHHBIX HHTEPECOB
¥ IOTPeGHOCTEH, YCTIemHON IpoQhecCHOHANBHOM NeATENPHOCTH M Pa3BUTUS. HEOOXOMMBIX yMe-
HUM, TOTOBHOCTH aIalITHPOBAThCS B IPO(ECCUOHAILHOM CPENE;

6) 5K0JIOrHYeCKOro BOCIIUTAHHS:

HKOJIOTHYECKH IIeJeco00pa3Hoe OTHOIICHHE K IPHPOJe KaK HCTOYHHKY XKH3HU Ha 3eMIe,
OCHOBE €& CyIIeCTBOBaHMUs, IIOHUMaHIe IIEHHOCTH 3I0pPOBOro U 6e30macHoro oopasa XusHH, OT-
BETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MYECKOMY M IICHXHYECKOMY 3I0pOBBIO, OCO3HA-
HUe IIEeHHOCTH COOIOJEH s ITPpaBmi 6e30MacHOro NOBEAECHHS IpU paboTe ¢ BEIECTBAMH, a TaK-
€ B CUTyallUsIX, yTPOXKAIOLIUX 30POBBIO M XKU3HHU JIFOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHHUS, [TOJy4acMble NPH H3YYEHHUH XHUMHUH, IJIs PEIUCHUS 3a-
a4, CBA3aHHBIX C OKPY’KAIOLIEH IPUPOJHOM CpeloH, IS NOBBIIIEHHS YPOBHS 9KOJIOTHYECKOMH
KYJIBTYpbl, OCO3HAHHS [I00QTIBHOTO XapaKTepa IKOJOTMIECKHX MPOOJIeM M IMyTel UX peIleHHS
IIOCPEICTBOM METOZOB XHMHH, SKOJIOTHIECKOTO MBIIUICHHS, YMEHUS PYKOBOJCTBOBATECSA UM B
[I03HABATENILHOM, KOMMYHHKATUBHOM U COIMAJILHOM IPAKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocTaBe MeTalpeAMETHBIX PE3YJIBTAaTOB BBINEIIOT 3HAUMMEIE I GOPMHUPOBAHHUS MH-
POBO33peHHs OOIIeHAYYHbIC IOHSATHS (3aKOH, TEOPHs, IPUHIIUI, THIIOTe3a, (GaKT, CHCTEMa, TIPo-
IleCC, OKCIIEPHMEHT M JPYTOE.), KOTOPbIC HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4EOHBIX
TIpeaMeTax U IO3BOJISIIOT Ha OCHOBE 3HAHMH M3 3TUX IIPEIMETOB GOPMUPOBATE IPEICTABICHUE O
I1eJIOCTHOM HAyYHOM KapTWHE MHpa, U YHHBEpCAIbHBEIC ydeOHBIE NEHCTBUs (IIO3HABATEIBHBIC,
KOMMYHHKAaTHBHEIE, PEryJISTUBHbIC), KOTOPBIE 00€CIeUrBalOT pOpMUPOBaHIE TOTOBHOCTH K Ca-
MOCTOSTEIIFHOMY ILUIAHUPOBAHHUIO U OCYIIECTBICHHIO YI€OHOM NEATEIEHOCTH.

INo3HaBaTeJbHbIE YHHBePcAIbHbIe y4eOHbIe AeicTBHS

Ba3zoBble Joruueckue AeicTrBus:

YMEHHS MCIIOJIb30BaTh IPHEMBI JIOTHIECKOI0 MBIILICHAS IPH OCBOCHUH 3HAHUH: PaCKphI-
BaTh CMBICT XUMHYECKUX IOHATHH (BBIACIATh UX XapaKTEepHbIE IIPU3HAKH, YCTaHABINBATh B3au-
MOCBSI3b C JIPYTHMH TIOHATHSAMH), HCIIOJIB30BATh IIOHATHS I OOBACHEHHS OTHENBHBIX (AaKTOB U
SBJICHUH, BEIOUPATh OCHOBAHHUS U KPUTEPHHU UL KIACCHM(HKAIUK XUMAYCCKHUX BEIIECTB M XH-
MHYECKMX peaKIi, yCTaHaBJIUBATH IIPHINHHO-CIEICTBEHHBIE CBA3M MEXIY O0beKTaMU H3yde-
HHSL, CTPOUTD JIOTHUECKHE PACCYXKICHHUS (MHAYKTHBHEIC, JEAYKTUBHBIE, [0 AHAJIOTHH), ACNaTh
BBIBOJIBI ¥ 3aKJIIOYECHMS;

YMeHHe TIPUMEHSTH B IIPOLEcce NO3HAHUS NMOHATHS (IPEIMETHBIE W METAIpPEAMETHbIC),
CHMBOJIMUECKHE (3HAKOBHIE) MOJIEIH, HCIOJIB3YEMBIE B XUMUH, IPE0OPa30OBbIBATE IIHPOKO IPH-
MEHSEMBIE B XUMHM MOJENbHBIE IIPEICTABIECHAs — XUMUYECKUI 3HAaK (CHMBOJI 3JIEMEHTA), XH-
Mudeckass (GOpMyJTa U ypaBHEHHE XHMUYECKOM pEaKIMH — TMpH pEMEHHH y4eOHO-
MO3HABATENIFHBIX 337124, C YIETOM 3THX MOJENBHBIX IIPEICTABICHHM BBHIBIIATH U XapaKTEpU30-
BaTh CyIIECTBEHHBIC IPU3HAKU H3y4YaeMBIX OOBEKTOB — XUMHYECCKHX BEIIECTB M XHMHYECKHX
PEaKIunii, BBISIBIATH OOLIHE 3aKOHOMEPHOCTH, IPUYUHHO-CIICICTBEHHBIC CBA3H M IPOTHBOPEIHS
B H3y4YaeMBIX IIPOLECCaX U SIBJICHHUAX.

Ba3zoBrle Hcc/ieoBaTeIbCKHE JCHCTBHSA:



yMEHME HCIOJB30BaTh IIOCTABIECHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA NO3HAHHUA, 2
TaK)Xe B KAUeCTBE OCHOBEI I (JOPMHUPOBAHHUS TUIOTE3RI 110 IIPOBEPKE IIPABUJIBHOCTU BBICKA3bI-
BaeMBIX CYy KICHUMH;

IpHOOpETEHHE OMNbBITA 0 IUIAHMPOBAHHMIO, OPraHW3allMi M IPOBEACHMIO yICHMYECKHX
5KCIIEpPHUMEHTOB, YMEHIE HAOIOIATh 32 X0J0M IIPOIECcca, CAMOCTOSTEIIHO IPOTHO3KPOBATE €0
pe3ynbTaT, GOpMYIMpPOBaTh 0GOGIICHHS M BBIBOJIBI [0 Pe3yibTaraM IPOBEAEHHOTO OIBITA, HC-
CIIeJOBAHUS, COCTABIIATH OTYET O IMPOJETaHHON paboTe.

Pa6ora ¢ undopmanuei:

yMeHMe BEIOUPATh, aHATH3UPOBATh H HHTEPIPETHPOBATh HHPOPMAIUIO Pa3IMIHBIX BH/IOB
1 GOpPM MpeACTABICHHS, TIOTY9aeMyIO M3 Pa3HbIX HCTOYHHUKOB (Hay4HO-IONYJIPHAs ITEpaTypa
XHMHYECKOTO COJIEPIKAaHMs, CIPAaBOYHBIE OCOOMS, pecypchl MHTepHETa), KPUTUYECKH OLCHHU-
BaTh IPOTHBOPEYHBYIO U HEZIOCTOBEPHYIO HH(OPMAIIUIO;

yMeHHe TIPUMEHATh Pa3IYHble METObI U 3aIIPOCHI IIPH TOKMCKE U 0TO0pe HHbopMaluy 1
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX JUIS BHIIIOIHEHH Y4eOHBIX M II0O3HABATENbHbIX 3a/1ad
OIpe/IeNIEHHOr0 THUIA, MPHOOPETEHHe OIBITa B O6NIACTH HCHONb30BaHHSA HMH(pOPMALKOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJAJICHHUE KyJIbTYyPOH aKTUBHOTO HCIIOJNB30BAHUA Pa3IuIHBIX
TIOMCKOBBIX CHCTEM, CAMOCTOSITENHHO BEIOMPATh ONTHMANBHYIO (OPMy NpeICcTaBieHus HHPOP-
MallM{ H WUIIOCTPUPOBATh pellaeMble 3a1addl HECTOXHBIMH CXEMaMH, THarpaMMaMy, JpYTUMU
dopmamu rpadMKu ¥ X KOMOMHALMAMUY,

yMEHHE HCIIOJIB30BaTh ¥ aHAIM3UPOBATh B POIECCE yIEOHOH 1 UCCIICA0BATENBCKOM Hes-
TeIbHOCTH HH(OPMAIIHIO O BIUSHUH IIPOMBIIIIEHHOCTH, CEIBCKOTO XO3MCTBA U TPAHCIIOPTa Ha
COCTOSIHME OKpY KaroIIel IpUpPOTHON CPENBI.

KoMMyHUKATHBHBIE YHHBEPCAIbHbIE yIeOHbIe IeicTBUS:

yMEHHS 3a/1aBaTh BOIPOCH! (B X0Jie Axaora i (UIx) JMCKYCCHHM) TI0 CYIIECTBY 06Cyxnae-
MO# TeMbl, (OPMyJIMPOBAaTh CBOH NPEATOXEHUS OTHOCHTENHHO BBINOJHEHUS MNPEIUIOKCHHON
3a1a4H;

YMEHHS IIPECTABISTH IOy YCHHBIE Pe3yIbTaThl HO3HABATENBHON NESTEIbHOCTH B YCTHBIX
¥ MHACHMEHHBIX TEKCTaX; JeJaTh IIPE3eHTAIMIO PE3yJIbTATOB BBINOJIHEHHS XHMHUYIECKOTO JKCIIe-
pUMeHTa (1a6OpaTOPHOTO OIBITA, Ja00PaTOPHOM pabOTEI IO MCCIICNOBAHHUIO CBOMCTB BEIIECTB,
y4eOHOTrO IIPOEKTA);

yMeHHsI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMW IIO3HABAaTEIBHOU M
HCCIIEI0BATENBCKOM AeSTEIFHOCTH NIPY PEIIEHAN BO3HUKAIOIIMX [POoGIeM Ha OCHOBE yuéTa 00-
IUX MHTEPECOB M COINIACOBAHMS MO3UIHHK (00CYXIeHHs, OOMEH MHEHUSMHU, «MO3rOBBIE IITYp-
MBI», KOOpPJMHAIIUS COBMECTHBIX JEHCTBHH, OIpe/eeHne KPUTEPUEB IO OIIEHKE KaueCTBa BbI-
HOJIHEHHOU paboThI U IPyTHE).

PeryasiTHBHbIE YHHBEPCATbHbIE ydeOHbIE NeHCTBHS:

YMEHHE CAMOCTOSITEIBHO ONPENENATh e  AeATEIbHOCTH, [UIAHUPOBATh, OCYIIECTBIIATE,
KOHTPOJHPOBATh U TIPH HEOOXOMMOCTH KOPPEKTHPOBATH CBOKO JEATENLHOCTh, BBHIOMPATh
Haunbonee 3¢ heKTHBHBIE CIIOCOOB! pelIeHHs y4eOHbIX U II03HABATENIBHBIX 3a/1ay, CaMOCTOATENb-
HO COCTABIISThH MM KOPPEKTHPOBATh MPEIOKEHHBIH alropUT™ JACHCTBUM IIPH BHIIOIHEHUH 3a-
JaHUH ¢ yYETOM MOJIyYEeHHS HOBBIX 3HAaHMH 00 M3ydJaeMBIX 00BEKTaX — BEIECTBAX M PeaKIusX,
OILICHUBATh COOTBETCTBHUE IIOIyYEHHOIO pPe3yJbTaTa 3asBICHHOMN IIEJIH, YMCHHUE HCIOJIE30BaTh U
AHAJM3UPOBATH KOHTEKCTEI, [IPe/IaracMbIe B yCIIOBHH 3aJaHHH.

NPEIMETHBIE PE3YJIBTATBI

B cocTaBe IpeIMETHEIX pe3yJIbTATOB IO OCBOSHHIO 00A3aTENBHOIO COACpXKaHHUS, yCTa-
HOBJICHHOTO JaHHOH (efepanbHOM paGodueif mporpaMMOi, BBIIEJIAIOT: OCBOSHHBIE 00Y9YaroIy-



MHCSL HaydHbIE 3HAHHS, yMEHHUS U CIIOCOObI JeHCTBHH, cenuduyeckue s IpeIMeTHOH o0ma-
cTH « XUMHMS», BUIBL AESTEIBHOCTH 10 IOy IEHHIO HOBOTO 3HAHUs, €I0 HHTEPIPETALUH, [IPe0-
Pa30BaHMUIO U IIPUMEHEHHIO B PA3/IMYHBIX YUEOHBIX X HOBBIX CHTYalUAX.

K koHIy oOyueHus B 8 Kiiacce IpeIMETHBIE PE3yIbTaThl HAa 0a30BOM yPOBHE NOIDKHEI OT-

paxkaTh cOPMUPOBAHHOCTD y 00yJArOMIUXCSl YMCHUM!

e PACKpHIBATH CMBICI OCHOBHBIX XHMHYECKUX IOHATHH: aTOM, MOJIEKYJa, XUMHYCCKUH
3IEMEHT, IPOCTOE BEIECTBO, CIOXXKHOE BEIIECTBO, CMECh (OMHOPOAHAA H HEOJHOPOJI-
Hast), BAJICHTHOCTh, OTHOCHTENIbHAS aTOMHAsA ¥ MOJIEKyJIsIpHasi Macca, KOJIMIECTBO Be-
IIeCTBa, MOJIb, MOJIAPHAs Macca, MaccoBas JOJII XUMHYECKOTO JJIEMEHTa B COeAUHE-
HUH, MOJISIPHBIA 00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJIb, IIEKTPOOTPHIATEIBHOCTD,
CTeIeHb OKUCIICHHUS, XMMHUECKas peakiys, KiacCupuKalus Peakuii: peakiuy coeau-
HEHHMS, PeaKl[ii Pa3JIoKEHHs, PeaKlHH 3aMeIleHus, Peakui OOMeHa, 9K30- U 9HM0-
TepMHYECKHIE PEaKIMH, TEMIOBOK 3QGEKT peakiuu, sSApo aroma, SJIEKTPOHHBIH CIIOH
aToMa, aTOMHas OpOUTANIb, paIiyC aTOMa, XUMHYECKas CBA3b, MOJISIpHAs ¥ HENOJIsIpHas
KOBAJICHTHAS CBSA3b, HOHHAS CBS3b, HOH, KaTHOH, AaHUOH, pacTBOpP, Maccosas IOJs Be-
mecTBa (IpoIleHTHAss KOHIIEHTpaLKs) B paCTBOPE;

¢ IUIIOCTPHPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHH U IPHUMEHATD 3TH I10-
HATHS IPY OMIUCAHWUH BEIIECTB M X IPEBPAIICHUIA;

e HCIOJB30BATh XUMHUYECKYIO CUMBOJIMKY I COCTaBJICHHs (POPMY.JI BEIIECTB U ypaBHe-
HUH XUMUYECKUX PEaKLui;

e ONpeNenaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OHHApHBIX COCIUHEHHAX, CTCNECHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUX, IPUHAIJIEKHOCTh BELIECTB K ONpe-
IEeTEHHOMY KJIaccy COeIMHEHHH mo (popMyaM, BT XUMHIECKOH CBA3H (KOBAJICHTHAs
Y MOHHAs) B HEOPTaHUYECKUX COEAMHEHHAX,

e packphBaTh cMmbicn I[lepuommdeckoro 3akona JI. . MenneneeBa: NeMOHCTPHPOBATH
MOHUMaHHUE MEPUOANIESCKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX JJIEMEHTOB OT HX II0-
noxeHus B Ilepuoanyeckoii cCUCTEME, 3aKOHOB COXPAHEHHsI MacChl BEIIECTB, IIOCTOSH-
CTBa COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO Y4€HHMs, 3aKOHa ABOTaIpo;

e ONHCHIBATH U XapaKTepu3oBaTh TabnuuHylo (opmy Ilepuommyeckoi CHCTEMBI XHMH-
YeCKHX JJIEMEHTOB: PasjIHyaTh MOHATHSA I[VIaBHAS HOArpynna (A-Tpymma)» u «1obod-
Has moArpynna (B-rpynmna)y», Mauble U GOJbIINe IEPHO/Ibl, COOTHOCHTH 0003HAYCHHA,
KOTOpHIe MMeroTcs B Tabmuie «Ilepromuyeckas CHCTEMa XMMHYECKHX 3IIeMEHTOB /I,
M. MeHaeneeBay € YUCIIOBBIMH XapaKTEpUCTUKaMHM CTPOCHHS aTOMOB XUMHYECKHX
5JIEMEHTOB (COCTaB W 3apsil s7Apa, oOliee YhCiIo SJIEKTPOHOB M PACIpeNIeICHUE UX II0
3JIEKTPOHHBIM CIIOSIM);

e KJIacCH(QUIUPOBATh XUMHUYECKUE DIEMEHTHI, HEOPraHUYCCKUE BEIIECCTBA, XUMUYCCKUC
peakiyy (110 YUCIy M COCTaBY yYacTBYIOIIMX B PEaKIMH BEIIECTB, IO TCIIOBOMY a-
exry);

e XapaKTepW30BaTh (OMKCHIBAaTh) OOIIME XHMHYECKHE CBOKMCTBA BEIIECTB PasIHYHBIX
KJIacCOB, MOATBEPKIAst OINUCAHHWE NPHMEPaMM MOJEKYJIAPHBIX YPaBHEHHH COOTBET-
CTBYIOIIUX XUMHYECKUX PEAKIIUH;

e IIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HX Kau€CTBEHHOrO COCTaBa,
BO3MOXHOCTH IIPOTEKAHUS XUMHYECKUX NIPEBPAICHUN B Pa3JIMYHBIX yCIOBHUAX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJSPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTIF0 XMMUYECKOT0 dJIeMEHTa 0 GopMylie COeIUHEHH, MaCCOBYIO JIOJIIO BEIIECTBA B
PacTBOPE, IIPOBOJIUTH PACUETHI [0 YPABHEHHMIO XUMUIECKON PEaKIIUH;



IPUMEHSTH OCHOBHBIE OIEPALM MBICIHMTENBHON NEATEIbHOCTH — AHAIU3 U CHUHTES,
cpaBHEHHE, 0000IIEHIE, CHCTEMATHU3AMIO, KIACCH(PUKAIUIO, BBIABICHHE PHIUHHO-
CIICIICTBEHHBIX CBA3€d — JUIS M3YYCHHS CBOMCTB BEIIECTB M XUMHYECKMX PEaKIIMH,
€CTECTBEHHO-HAyYHBIE METOJBl IO3HAHMSA — HAOIIOICHUE, U3MEPEHHUE, MOJEIHPOBa-
HHE, SKCIIEPUMEHT (peasIbHbIA M MBICJICHHBIN);

clIeZIoBaTh MpaBUIIaM IOJIb30BaHUS XUMUYECKON MOCYHOH U J1abopaTopHEIM 060pyIO-
BaHMEM, a TaKXKe MpaBUIaM OOpallleHus C BELIECTBAMH B COOTBETCTBHH C HHCTPYKITH-
SMH TI0 BBIITOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIIBITOB IO IOJIy4EHHIO U coOHpa-
HUIO ra3000pa3HbIX BEHIeCTB (BOJOPOAA M KHCIOPOAA), IPUIOTOBIEHHIO PaCTBOPOB C
OIpeneEHHON MacCOBOH J0JIeH pPaCTBOPEHHOTO BEIECTBA, INIAHUPOBATH U IIPOBOAUTH
XMMMYECKHE DKCIIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB ILENOYEH U KHCIOT C IO0-
MOIIBIO HHAUKATOPOB (JIaKMyC, peHoI(TaenH, METUIOPAHXK U JIPYyTHE).

K xoHIly 00yueHus B 9 Kiacce IpeIMeTHBIE Pe3yIbTaThl Ha 6a30BOM YPOBHE JNOJDKHEI OT-
paxats chOPMHUPOBAHHOCTD Y 00YYAIOLIMXCs YMEHMII:

PacKpHIBATh CMBICT OCHOBHBIX XMMHMYECKHMX IOHATHH: XHMHYECKHH 3JIEMEHT, aToM,
MOJIEKyJIa, HOH, KaTHOH, aHHOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTD,
3IIEKTPOOTPHIIATETIFHOCTD, CTENIEHb OKHCIICHHMS, XMMHUYECKas DPEaKiMs, XUMHYECKas
CBS3b, TEILUIOBOM 3P (EKT peakluu, MOJb, MOJIIPHBIH OOBEM, pacTBOP, IEKTPOJIMTEL,
HEDNIEKTPOJIMTEI, DJIEKTPOJIUTHIECKAs JUCCOLHAIIMS, PEaKIIMd HOHHOro 0OMEHa, Kara-
JM3aTOp, XMMHYECKOEe paBHOBECHE, 0OpaTHMble M HEOOpaTHMBIE PEaKIUM, OKHCIIH-
TEJIbHO-BOCCTaHOBUTENBHBIE DPEaKIMU, OKHUCIHUTENb, BOCCTAHOBHUTENb, OKHMCJICHHE H
BOCCTAHOBJICHHE, AJUIOTPONHS, aM(pOTEepHOCTh, XUMHUYECKasl CBA3b (KOBAICHTHAS, HOH-
Has, MeTaJUIMYecKas), KpUCTAUTHYecKas: peluéTKka, KOppo3us METAJJIOB, CILIaBhI, CKO-
POCTh XMMHUYECKOM PeakKiiu, IpeiebHo gomycTumas KonuenTpanus I1JIK semecTsa;
HIUIIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XUMHYECKUX ITOHATHH ¥ IPUMEHSTH 3TH 110~
HSTHS IIPH OIIMCAHHUHU BELECTB M UX NPEBPAILCHHUI;

HCIIOJIB30BATh XUMHYECKYIO CHMBOJIMKY VIS COCTaBJICHHs (hOPMyYJI BELIECTB U ypaBHe-
HUH XUMUYECKUX pEaKLUi;

OIpEENATh BJIEHTHOCTh M CTENEHb OKUCICHHMS XUMHYECKHMX DJIEMEHTOB B COCHHE-
HMSX Pa3JIMYHOTO COCTaBa, NPHUHAIIEKHOCTh BEIIECTB K OMPEICIEHHOMY Kilaccy co-
eIMHEHHH Mo GopMyaM, BHJ XUMUYECKOH CBA3H (KOBAJICHTHAs, HOHHAS, METaJINYe-
cKasi) B HEOPraHMYECKUX COCAMHCHHSX, 3aps HOHA II0 XUMHUYECKOH (opMyIie, Xapak-
TEp Cpelsl B BOIAHBIX PACTBOPAX HEOPTaHMYECKHX COCAMHEHHM, TUII KPHCTAJUIMIECKOM
PELIETKA KOHKPETHOTO BEIECTBA;

packpheiBaTh cMbIch [lepronuueckoro 3akona [ . MenneneeBa u 1eMOHCTPHPOBATH
€ro IMOHMMAaHHME: ONKCHIBAThL U XapaKTepH30BaTh TabmuuHyio Gopmy Ilepumoamyeckoi
CHCTEMBI XHMHUYECKHX 3JIEMEHTOB: Da3liMuyaTh MOHSATHsS «rJaBHAs Moarpymma (A-
rpynna)» u «mobo4nas noarpynmna (b-rpynma)», Majblie ¥ GOJIBIIHE IEPHOBI, COOTHO-
CUTHh 0003HAYEHHUs, KOTOPbIE UMEIOTCS B IIEPUOANYECKOM TabIHIlE, C YHUCIOBBIMH Xa-
PaKTEPUCTUKAMH CTPOEHHsS. aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj spa,
o0lIlee YMCIIO 3IEKTPOHOB U PaCIHpeeNieHie UX 10 3IEKTPOHHBIM CIIOSM), OOBACHATD
o01IMe 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 3JIEMEHTOB M MX COEIUHEHUH B mpejie-
JIaX MaJIbIX [IEPHOJIOB U IIaBHBIX MOATPYIII C y4ETOM CTPOEHHS HX aTOMOB,
K1acCU()UIIMPOBATh XUMUUECKHE 3JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUYCCKIE
peaxiuu (II0 9MCIy U COCTaBy YYacTBYIOIIMX B PEaKIHH BEIIECTB, IO TEIIOBOMY 3¢-
(exTy, 0 U3MEHEHHIO CTEMeHell OKHUCIICHUS XMMUYECKUX JIEMEHTOB);



XapakTepu30BaTh (OMMCHIBATh) OOIIME U crenupryecKie XUMUYECKHE CBOMCTBA IIPO-
CTBEIX M CJIOKHBIX BEINECTB, IOATBEPXKIas ONKCAHHE IPUMEpPAMH MOJIEKYJIIPHBIX U
MOHHBIX yPAaBHEHH COOTBETCTBYIOIIMX XUMUIECKUX PEaKIIHi;

COCTABIIATH yPABHEHHS ANEKTPOIUTHYECKON TUCCOIMAIMH KUCIIOT, IeNoyel 1 COJIeH,
TIOTHBIE ¥ COKPAIIEHHBIE yPABHEHUs Peaklui HOHHOTO OOMEHa, YPaBHEHHS peakuui,
IIOATBEPXKAIOIIMX CYLICCTBOBAHHE TEHETHYECKON CBA3M MEXJIy BEIIECTBAMU Pa3/I-
HBIX KJIACCOB;

PAacKpBIBATE CYIMHOCTH OKHCIIUTEIBHO-BOCCTAHOBUTENIbHbIX peakIuii IocpencTBOM CO-
CTaBJICHHUS 3JIEKTPOHHOTO OalaHca STHX PEaKIii;

IPOTHO3HPOBAaTh CBOMCTBA BENIECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3MOXHOCTH
IPOTEKAHHUSI XUMHYECKHX PEBPALICHHH B Pa3IMIHbIX yCIOBUAX;

BBIUKMCIATH OTHOCHTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JOJII0 XHMHIYECKOTo dJIEMEHTa 10 (opMyJe COEIUHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJUTE PACUETHI [0 yPABHEHUIO XUMUYECKOH PEaKIIH;

COGJTIONATH IIPABHJIA TOIB30BAHAS XMMHUYECKOH MOCYOH U 1abopaTOPHEIM obopyno-
BaHMeM, a TAKKe IpaBHia 00PAIIEHHs C BEIECTBAMU B COOTBETCTBHHU C MHCTPYKIIHS-
M II0 BBIIOJNHEHHUIO J]aGOpaTOPHBIX XUMHYECKHX OIBITOB IO MONyYeHAIO U coOHpa-
HHIO [a3000pa3sHbIX BEMECTB (aMMHaKa 1 yIJIEKHCIIOrO rasa);

IIPOBOIHUTE PEAKIMH, [IOATBEPXKIAOIIHE KaYECTBEHHBIA COCTaB PA3IMYHBIX BELICCTB:
PAacIIO3HABaTh ONBITHBIM ITyTEM XJIOPHA-, OpPOMHI-, HOHUI-, kapboHat-, pocdar-, cu-
JIMKaT-, cynb(aT-, THAPOKCUA-HOHbI, KATHOHbI aMMOHHUS M MOHBI M3YYCHHBIX MeTall-
JIOB, IPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpaX HEOPraHMIECKHX BELICCTB;

IIPEMEHATh OCHOBHBIC ONEPAIldd MBICTUTEIBHON AEATENHHOCTH — aHalu3 U CHHTE3,
cpaBHeHMe, 0600IICHNE, CHCTEMATH3ALKIO, BBIIBICHHE IIPHIMHHO-CIICCTBEHHBIX CBA-
3eif — [UIs H3YUEHHs CBOKCTB BEIIECTB H XMMHMYECKHMX PEaKIHi, €CTECTBEHHO-HAY YHbIC
METOIB] TIO3HAHHUS — HAOIIONEHHE, H3MEPEHHE, MOJICTHPOBAHHE, SKCIIEPUMEHT (peatb-
HBIJ ¥ MBICJICHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne KosmmyecTBO 4acoB DJIeKTpPOHHbIE
. HaumMeHoBaHHe pa3ies0B H TeEM NMpOrpam- (uudpoBbIe)
o/ Bee- | Konrpoannnie | IIpakTHueckme
MBI obpa3oBaTeIbHbIC
1 ro padoThbI padoTHI
pecypchbl
Pasnen 1.IlepBoHavaibHbIe XUMHYECKHE IOHATHS
11 XuMus — BaXxHas 00/1aCTh €CTECTBO3HAHHUS U 5 ) Bubmuoreka [JOK
) IPaKTHYECKOU JESTENFHOCTH YETIOBeKa https://m.edsoo.ru/7f41837¢
Bu6morexa [JOK
1.2 B
eleCTBa U XUMUYECKUE PEAKIINU 12 1 hitps://m.edsoo.ny/7£41837¢
Hroro mo pasneny 17
Pa3nen 2.BaxHeiimme npeacTaBUTE M HEOPraHHIECKHX BEIIECTB
Bu6mmorexa [JOK
2.1 B . !
o3yx. Kuezopon. Iorstie 06 oxcuziax 6 ! https://m.edsoo.ru/7f41837¢c
Bu6mmoreka [JOK
2.2 B T 1
omopoy. IloHsaTHE 0 KHCIOTaX U COJLAX 0 1 hits://m.edsoo.ru/7f41837c
Bu6muoreka [JOK
2.3 Bopna. !
ona. Pacteopsr. [TonsTHE 00 OCHOBaHHAX > 1 1 hitps://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 1 1 1 Bbubmoreka [TOK
' COCTMHEHHUU https://m.edsoo.ru/7f41837¢c
Hroro no pasneny 32

Pasnen 3. Ilepuoaudecknii 3axon u Ilepuonuveckas CHCTEMA XUMHECKHX 3JIEMEHTOB 1. . Menneneepa. CTpoenne aToMOB.
Xumudeckasi cBsi3b. OKHCIMTEIbHO-BOCCTAHOBHTEIbHbIC PEAKIUH

3.1

INepuoauyeckuii 3akoH u [lepuonmuyeckas cu-
crema xuMudeckux snementoB J1. . Menne-

7

Bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c




neeBa. CTpoeHue atoMa

]

39 Xumudeckas cBsi3b. OKUCIUTEIBHO- g Bubmorexa [JOK
BOCCTAaHOBHUTEIIBHBIC PEAKLIMH https://m.edsoo.ru/7f41837¢
Bu6maoreka LIOK
Hroro mo paszery &2 https://m.edscl)f).ru/7f4 1837c
Pe3epBHOE Bpems 4 Bu6maorexa HOK
https://m.edsoo.ru/7f41837¢
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9 KJIACC

KoanuecTtBo 4acoB )
Ne B JekTpoHHbIe (HHPPOBLIE)
n/ HanMenoBaHHe pa3/iesioB H TEM NPOrpaMMbI ce- KonTpoasHbie IpakTHyecKHe ob0pa3oBaTebHbIE
n ro padoThI padoThI pecypcekl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PEAKIMH
[ToBTOpEHUE U YIiIyOlieHHE 3HAHUA OCHOBHBIX Bbu6moreka [IOK
1.1 5 1
paszenoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYCCKUX 4 Bubmuoreka LTOK
' peaxiuii https://m.edsoo.ru/7f41a636
DJIeKTPOIUTHIECKAs TUCCOIANust. XuMue- Bbubmmoreka [JOK
1.3 8 1 1
CKH€ PEeaKI[iy B paCTBOpax Lhttps://m.edsoo.ru/7f41a636
Hroro no paszaeny 17
Pa3nen 2. Hemerasibl H HX CO€THHECHUS
21 O61mas XapaKTepUCTHKAa XUMUYECKHIX JIEMEH- 4 1 Bbu6mmorexka [IOK
' toB VIIA-rpynmsl. ["ajioreHs https://m.edsoo.ru/7f41a636
29 O61mas XapaKTepHCTHKa XUMHIECKHIX I€MEH- 6 Bu6moteka [IOK
' toB VIA-rpynnsl. Cepa u €€ coeTMHEHH https://m.edsoo.ru/7f41a636
o | S mmemm— | ;| Do
' FPyHHBL ’ P FIHEE https://m.edsoo.ru/7f41a636
HUSA
o | e e , | Do
' FPyHIEL POR T KD https://m.edsoo.ru/7f41a636
COEIMHEHI
Hroro 1o paszaeiy 26




Pasznea 3. MeTasljibl M MX COCIUHECHHS

31 O61me CBOMCT 5 bubmuorexa IIOK
' e CBOMCTRA METAILIOR https://m.edsoo.ru/7f41a636
3.2 Baxseiiume MeTaJUIbl I UX COCTUHECHUSA 15 Bu6morexa LIOK
' b COCHHHCHH https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. Xumus u oKpysKalomas cpeaa
4.1 BerectBa 1 MaTepHalibl B )KHU3HU YEJIOBEK 3 Butmmorexa [IOK
' B P ? e . https://m.edsoo.ru/7f41a636
Hroro no paszzneiy 3
| ———— 3 bubmmoreka [JOK
PBHOE P hitps://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAM- 68
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