HHOACHUTEJBHAA 3AIIUCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (enepaibHOM
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHICTILIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTpareruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYaAIOIIUXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPEIyCMAaTPUBAECT paclpeielieHue ero o Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEPKaHUs, PEKOMEHAYEMYIO IOCIIe0BaTeIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeAesieT BOSMOKHOCTH TpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00Opa30BaTENIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM O0O0yUeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITeTLHOCTH 00yUaIoMIerocs 0 OCBOCHUIO yU4EOHOTO COEPIKAHMSL.

3HaHUE XUMHUH CITYKHUT OCHOBOU [T (POPMUPOBAHUS MUPOBO33PEHHS 00YJaIOLIETOCs, €T0
MPEJICTAaBICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOILO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yyenue xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSATENbHOM  yuyeOHOM  JesITeabHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
poeCCHOHAIBHON e TETHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00Y4arOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMH XMMHMU 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarorMuyeckyd aJanTUPOBAaHHBIM OTpa)KeHHEM
0a30BOI HAyKH XMMHUU Ha ONPEETIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYUMBIX TIOHSATHIA OPTaHUIECKON XUMHH.

Lensimu oannot npocpammol A61AI0MCAL.



e OCBOCHHE BaKHEHINIMX 3HAHWI 00 OCHOBHBIX IIOHATHAX M 3aKOHAX XHUMHH, XUMHYECKOH
CUMBOJIUKE;

e OBJIAZICHUE  YMEHHUSAMHU HAONIOaTh  XMMUYECKHE  SIBJICHUS, HPOBOJUTH  XUMHUYECKUH
HKCIEPUMEHT, NMPOU3BOAUTH pacueThl Ha OCHOBE XMMHYECKUX (DOpMyJ BEUIECTB M ypaBHEHHUU
XUMHUYECKHUX PEAKIIN;

e Pa3BHUTHE MO3HABATEILHBIX HMHTEPECOB W HWHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B Tpolecce
IPOBEICHUS] XUMHYECKOIO0 SKCIEPUMEHTa, CAaMOCTOSTEIBHOIO NpHOOpeTeHUs 3HaHUH B
COOTBETCTBUH C BO3HUKAIOIIMMU KU3HEHHBIMHU TOTPEOHOCTSIMH;

¢ BOCIIMTAHUC OTHOICHUA K XHMHUHU KaK K OIZHOMY U3 (byHI[aMeHTaJILHLIX KOMIIOHCHTOB
€CTCCTBO3HAHMSA U JJICMECHTY O6HIC‘ICJIOBC‘ICCKOI>'I KYJIBbTYPBI;

¢ [PUMCHCHUC IIOJTYYCHHBIX 3HAHUU U yMeHI/Iﬁ JUIA 0€30I1aCHOT0 HUCIIOJIb30BaHUS BCIICCTB H
MaTCpHraJIOB B 6I)ITy, CEBCKOM XO3SHCTBE M Ha IMPOU3BOACTBE, PCIICHUA IIPAKTUYCCKUX 3a/lad B
HOBCGHHGBHOfI JKU3HHU, NPCAYIIPCIKACHUA SIBJICHI/Iﬁ, HAaHOCAIIUX BpPEHA 3J0POBLIO YCJIIOBCKA U
OKpYZKaromee Cpeac.

Ocnogubie 3adauu pabouell NpocpamMmvl HANPAGieHbl Ha TOATOTOBKY OOydYarolmmxcs K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKU3HEHHOTO U MPO(PECCHOHATHLHOMY ITyTH; HA YMEHHE
CaMOCTOSITEJIBHO CTaBUThb LM M ONPEIEeNATh IyTH MX JOCTHXKEHHs, HCIOIb30BaTh
IPUOOPETEHHBIN B LIKOJIE OIBIT B pEaJIbHOM JKU3HHU, 32 paMKaMU y4eOHOro Ipolecca.

Mecmo u ponv npeomema OOYCIOBIEHBI POJIBI0O XUMHUU B TIO3HAHMM 3aKOHOB IPHPOJBI, B
(GopMHpOBaHMM HAy4YHOM KapTHHbI MHUpA, B CO3JaHUM HOBBIX MAaTEpHAIOB C 3aJaHHBIMU
CBOMCTBaMH, B Pa3BUTHHM TEXHOJOTHI, B PpEIICHUH TIJO0ATBHBIX MpOOJIEM YelOBEYeCTBa, B
BOCIIUTAaHUM  OKOJIOTMYECKOM  KYJIBTYpbl, 3J0pOBOrOo 00pa3a JKU3HH, HHTEJJIEKTYyaJIbHBIX
CIIOCOOHOCTEH yJaIuxcs.

Dopmbl KOHMPOJISL SHAHUL U YMEHUli. TACbMEHHbIE Pa0O0TbI, TECTHI TIOCIIE MPOXOKACHUS KaKI0M
TEMbI, YCTHBIA OINPOC, XHUMHUYECKHE JIMKTAaHThl HAa 3HAHME XHMMHYECKUX DIIEMEHTOB,
HOMEHKJIATYPhI KJIACCOB HEOPTaHWYECKUX BEIECTB, TEPMUHOB U TIOHSITHIA.

Jlanbl mpuMepHBbIe PyOEKHBIE U TOJIOBBIE KOHTPOJIbHBIE PA0OTHI.

@opMmbl  OpraHu3alud  y4eOHOW eATeTbHOCTH: IO3HABaTeJIbHBbIE YPOKH, WIPbBI, OeceMsl,

BBITIOJTHCHHUEC JOMAIITHETO SKCIICPUMCHTA

MGTOZ[BI 06y‘~I€HI/I$IZ CJIOBCCHBIC, HArJIAAHBIC, MMPAKTUYCCKUE, PCIIPOAYKTUBHEIC, O0BSICHUTENIHHO-
HUIUTFOCTPATUBHEIC, HpO6HeMHBIe " ap.

Konuuecmso uacoe: OOIIIee YHCIIO 4YacOB, OTBEACHHBIX IS W3YYCHHsS] XUMHUHU Ha
YpPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, cocTapisieT 136 yacoB: B 8 kinacce — 68
yacoB (2 Jaca B HeJIeNnt0), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).

COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC
IlepBoHayajibHbIe XMMHYECKHE TOHATHSA

[Ipenmer xumuu. XuUMHS KaK 4YacThb €CTECTBO3HaHMs. BemectBa m uXx cBoiicTBa. UHCThIE
BEIIECTBA U CMecH. MeToabl TO3HAHHWS B XHMHH: HAONIOJCHHE, SKCIepuMeHT. [Ipuemsl



0e30macHoOi pabOTHI ¢ BEIIECTBAMH U 00OPYIOBAHHUEM.

Yucteie BemectBa U cMecd. CrnocoObl OYMCTKM BELIECTB: OTCTaWBaHUE, (UIBTPOBAHUE,
BbIIIAPUBAaHUE, KpUCTAIM3aLus, JUCTWLIANMSA. Dusnueckue M XMMHUYECKUE SBJICHUS.
Xumuyeckue peakuuu. [Ipu3Hakm XUMUYECKMX PEaKIUi U yCIOBHS BOSHUKHOBEHMS U TEUEHUS
XAMHUYECKUX PEAKLUM.

XVUMHUYECKUE AIIEMEHTHl. 3HAKM XUMHUYECKMX 3J€MEHTOB. OTHOCHUTENbHAs aTOMHas Macca.
BaneHTHOCT XUMUYECKUX 3JI€MEHTOB. XuMudeckue ¢popmynsl. OrnpenesieHue BaJIeHTHOCTH 110
dopMynaM COEAMHEHUI M3 aTOMOB JIBYX XHMHUYECKUX 3JIeMEHTOB. COCTaBICHHE XMMUYECKHUX
(dbopMyIT IO BaJICHTHOCTH.

ATtomHo-moekyisipHoro yuenusi. Pons M.B. JlomonocoBa u JI. /lanbToHa B CO3/1aHMM OCHOB
aTOMHO-MOJIeKyJsipHOro yueHus. [IpocTeie u ciokHble BelecTBa. BellecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

3aKOH MOCTOSIHCTBA cocTaBa BeulecTBa. OTHOCUTENIbHAS MOJIEKYJISIpHAs Macca. BrlumnciieHne no
xumMuueckuM (Gopmynam. Ou3ndeckue U XUMUYECKUE SIBICHUSA. XUMHUECKUE PEaKIMH. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XHUMHUYECKHE YypaBHEHHUSA. TUIBI XUMHYECKMX pEaKIuil:
pa3oXKeHMs, COeAMHEHUS, 3aMellIeHns, 0OMeHa

[Tpaktueckass paboraNelllpuemsl Oe3zomacHoil paboOThl ¢ 000PYJOBaHHMEM M BEIIECTBAMHU.
CtpoeHue m1aMeHu.

[Mpaktuyeckas padoraNe2 OuucTka 3arps3HEHHON MOBAPEHHOM COJIN

Pacuernble 3a1aun: Pemenue 3a1au no ¢gopmynam U ypaBHEHHSIM.

KosnyecTBeHHbIE OTHOLIEHUS] B XUMHUH

KommuectBo BemectBa. Moub-eqMHUIA KoM4yecTBa BemlecTBa. Yucino ABoraapo. MomspHas
macca.

Briuncnenns mo XuMmu4ecKum YpPaBHCHUAM.

Kucaopoa. Bonopoa. Boxa

Kucnopon - XUMUYECKHH »HIEMEHT, XUMHUYECKHMW 3HAK, OTHOCHUTENIbHAs aTOMHas Macca,
BaJICHTHOCTh, pacnpocTpaHeHue B npupone. Kuciopon - mpocroe BemiectBo. @uznueckue u
XUMHUYECKHE CBOMCTBA Kucinopoaa. [lonydeHnre kucnopoa B 1a0OpaTOPUH M MPOMBIIUIEHHOCTH.
ITonsaTne o karanmuzarope. Bo3nyx u ero cocras. ['opeHre U MEIJIEHHOE OKUCIICHHUE.

Bomopoa - XMMUYECKHMil SJE€MEHT, XUMHUYECKHMW 3HAK, OTHOCHUTEJIbHAs aToOMHas Macca,
BAJICHTHOCTh, paclnpocTpaHeHne B mpuponae. Bomopon - mpocroe BemectBo. llomydenne
BOJIOpO/ia B jabopaTopuu, €ro (u3MYecKue CBOMCTBA. XUMHUYECKHE CBOMCTBa. [IpumeHeHue
BOZI0poa. Mephl MPeI0CTOPOKHOCTH TIPH pabOTE C BOJOPOIIOM.

Bopa - pactBoputens. Ilonstne B pactBope. MaccoBas 101 pacTBOPEHHOIO BEIIECTBA.
3HaueHue BoJbl U pacTBOpoB. Ouncrka Boasl. CocTaB U CBOWCTBA BOABI.

[TpakTrueckas padotaNe3 IlomyueHue u cBoiCTBa KUCIOPOA.

[Tpaktuyeckas padoraNe4IlonyueHue BoJOpoa U UCCIeI0BaHUE ero CBOMCTB

[TpakTnueckast paboralNe5 IIpuroroBiieHne pacTBOPOB C OMNpPENEICHHOW MaccoBOM Jioyei
pPacTBOPEHHOI'O BELIECTBA(COJIN)

Pacuernble 3agaun: Beruncinenne MaccoBOM JOJIM U MaccChl BEIIECTBA B PACTBOPE.

BaxHeiinue KJIacChl HECOPraHMYECKUX COeIMHEHUI

Knaccudukanus Heoprannyeckux coenuHeHuil. OmnpeneneHue KaxJIoro kjiacca Mo COCTaBy
MoJekya. OKCHIIbI, UX HOMEHKJIATypa, KJIaCCU(pHUKAIM 1O COCTaBy MOJIEKYJI U (PU3MUECKUM
cBoiicTBaM. XMMHUYECKHE CBOWCTBA OKCHJI0B, CIIOCOOBI MOTYYEHHS U TPUMEHEHHUS.



OcHoBanust ux HoOMeHknarypa. Krnaccudukanms ocHoBanui. ®Pusnyeckue CBOICTBa.
N3MeHeHne OKpacku MHIMKATOPOB B PacTBOpax MIEJOYEH, XUMHUYECKHUE CBOMCTBA ILIETOYECH U
HEpacTBOPUMBIX OcHOBaHUK. CrocoObl ux mosydeHus. Mepsl IpeJoCTOPOKHOCTH NP paboTe
CO ILIEJIOYaMH.

Kucnotsl, coctTaB ¥ Ha3BaHMA KHUCIOT. BaJeHTHOCTh KHMCIOTHBIX OCTAaTKOB, KJacCHU(UKAIUSL
kucinor. OOmmue cBoicTBa KUCIOT. V3MeHeHHe OKpacKu WMHAMKATOPOB B PACTBOPAX KHUCIOT.
Crioco6bI Oy4YeHus: KHCIOT. Mephl MPeI0oCTOPOKHOCTH Ipu padoTte ¢ kucinoramu. lloHsTHE O
pslie aKTUBHOCTU METAJIJIOB.

Comu. Homenkmarypa coseii. CBoMCTBa coseit, criocoOsl ux nosyderus. CocrabiieHue hopmya

CoOJIel M0 BaJICHTHOCTH METalllIa ¥ KHUCJIOTHOTO OCTaTKa.
I'eneTnueckas CBI3b MCXKAY KiIaCCaMH HCOPraHUYCCKUX COCIUHCHUI.

[TpakTrueckas padotaNe6 PemieHne skcrieprMEHTANBHBIX 3a7a4 1Mo TeMe «BakHeimme Kiacchl
HEOPraHWYECKUX COCIMHEHUI

Ilepnoanyeckuii 3aK0H U CTPOEHHE ATOMA

I[TepBble KiaccUpUKAIMK IEMEHTOB. I'pynmbl CXOAHBIX 2JIEMEHTOB: HHEPTHBIE Ta3bl, IEIIOUYHbIE
MeTajulbl, rajorensl. llepumogmyecknii 3akoH xuMmuueckux 3yeMeHToB J[.M. MeHnneneesa.
[Tepuoanueckas cucteMa XMMUYECKHX DJIEMEHTOB, €€ cTpykTypa. CtpoeHue atoma. CocrosiHue
DJIEKTPOHA B aTOME.

XapaKkTepUCTUKA OTHENbHBIX XHUMHUYECKMX O3JIEMEHTOB TIJIABHBIX HOATPYNI HAa OCHOBaHWUHU
MIOJIO’KEHHUS B IEPUOMUECKON CUCTEME U CTPOEHMSI aToMa.

Kuzup n pearensHocts .M. Mengeneesa. 3HAaueHUE MEepPUOJUYECKOr0 3aKOHA H
NEPUOANYECKON CUCTEMBl XMMHUYECKHX 3JIEMEHTOB I IMOHMMAaHUS HAayyHOH KapTHHBI MUpa,
Pa3sBUTHS HAYKU U TEXHUKH.

Crtpoenue BemecTBa. XUMHYECKasl CBA3b

DJIEKTPOOTPULIATETILHOCTh XUMHUYECKUX 3JI€MEHTOB. (OCHOBHBIE BHJIbI XUMHUYECKOH CBS3U.
[TonsipHas u HenoJiApHask KOBAJIEHTHBIE CBS3U. MlOHHAs CBsI3b. Baj€HTHOCTh 3JIEMEHTOB B CBETE
MpeACTaBICHU O cTpoeHun aroma. CrerneHb okucieHus. [lpaBuia BBIYUCICHUS CTENEHEH
OKHCIJICHUS 3JIEMEHTOB.

9 KUIACC

BemecTtBo 1 XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4yeckux siemeHtoB J[. .
MenneneeBa. CTpoeHne aroMoOB. 3aKOHOMEPHOCTH B H3MEHEHHWU CBOWMCTB XWUMHYECKHX
AIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kailus, KaldblUs U UX COEAVWHEHMH B COOTBETCTBHM C
IIOJIOXKEHUEM DJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.



CTpoeHue BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTALIMYECKOM PEIIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEUICCTB, OTHOCSIIMXCS K Pa3jMYHBIM KJIaccaM HEOPraHWYECKUX COCIMHEHHM, TeHEeTUYecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccugukanus XUMUYECKUX PeaKkUil Mo pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacTBYIOUIMX B peakUUH BELIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 110 OOpPaTUMOCTH, IO YYacTHIO KaTajau3aTopa). DK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTne 0 ckopocTu XUMHUUEcKOW peakiuu. [lonsTHe 006 00paTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. Ilonsatue o
karanuse. llonarne o XxumuueckoM paBHOBecuu. @DakTOphl, BIHUAOIIME HA CKOPOCTh
XUMHUUYECKON pPEeaKIMU U T0JI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTEBHO-BOCCTAHOBUTENIBHBIE PEAKIH, SJCKTPOHHBIA OanaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBlleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsl,
QHUOHBI. MexaHu3M JAHMCCOIMAallMM BELIECTB C pa3jIMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenenp quccounanuu. CuiabHbIE U ClIa0ble SIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIoBHs MPOTEKAHUS peakiUil HOHHOro oOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBOICTBa KUCIIOT, OCHOBaHHUIl M COJIed B CBETE
IpEJCTaBICHUH 00 3IEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
[TonsiTvie 0 TUAPONIN3E CONEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSAIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEILECTB —
METAJJIOB M HEMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATpPHUs),
WCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3ACUCTBHS PA3IUUHBIX
(bakTOpOB, UCCIEI0BaHUE JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, IMpOIEcca AUCCOLMALUU
KHUCJIOT, IIeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTepUalioB), IPOBEJIECHUE
OTBITOB, WIIIOCTPUPYIOIIMX MPHU3HAKU NMPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajika, BBIAENCHHE Tra3a, 00pa3oBaHME BOJbI), OINbITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEeaKIUil (FOpeHue, peakiu pasjokKeHUs, COEAMHEHUS),
pacro3HaBaHHME HEOPraHWYECKUX BELIECTB C IOMOINbIO KAa4eCTBEHHBIX peakUud Ha HOHBI,
pelIeHre IKCIIePUMEHTaIbHBIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapakTtepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue MU (puU3MuUecKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEeMEeTaUlaMu,
miesouamu).  Xuoposopopod. ConsiHass — KuCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIYYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M UelloBeKa. BaykHelmme Xi1opuabl
U UX HaXO0XJEHHE B IPUPO/IE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpymnmnbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (PU3NYECKHE CBOMCTBA NMPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHUIBI CEphl Kak



MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA
(oOme Kak MpeICTaBUTENS Kilacca KUCIOT M crenuduueckue). XUMHUYECKUE pPeakluu,
JeKallue B OCHOBE MNPOMBIIUICHHOTO croco0a IMoiydeHHusl cepHOi KucioTel. IIpumenenue
cepHoit KucnoTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxnenue
ceppl U e€ coelMHEHUH B TMpUpoae. XHUMHUECKOE 3arpsi3HEHHE OKpY’Kalollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC JOXKAM, 3arps3HEHHE BO3[yXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLIECHUS.

OOmas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEMEHH OKUCIEeHUS. A30T, paclpocTpaHeHHE B Npupoae, (usmueckue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYEeCKHUe
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMmenenue. KadecTBeHHass peakuus Ha HOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIyuyeHue,
dusznueckue W XUMHYECKHE CBOicTBa (oOmIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cneuuduyeckne). Mcnoiapb3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIEH Cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Docdop, amaoTpornHble MOAUDUKALNN
docdopa, duznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u dochopnas kuciora,
¢usznueckue M XHMHUYECKHE CBOWCTBa, mHoiyyeHue. lcmonb3oBaHue (ochaToB B KauecTBe
MUHEPAIBHBIX YIOOPEHUI.

OO6mass xapaktepuctuka 3yeMeHTOB [VA-rpymnmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHBIE CTETMIEHU OKUCIICHUA. YTJIEepOo/, alUIOTPOIIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoe, pusnueckue u XuMHUIecKkue cBorcTBa. Ancopouns. KpyroBopoT yriepoaa B mpupoe.
Oxkcupapl yriaepoaa, ux pU3NYECKUe U XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTHYecKue MpobieMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTEe3a TI00AIbHOTO TMOTEIUIeHHUs KJIMMaTa, MapHUKOBBIN >PQeKT. YronbHas KucioTa U eé
CONM, WX (PU3MUECKHME M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COEAMHEHMSX Yriepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YyKCycHas Kkucnora). Ilpuponnsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX NepepabOTKu
(OeH3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OGHOIOTNYECKN BaXKHBIX BEIECTBAX:
xKHUpax, Oeskax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX U HEOPTaHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckrue U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuHenus kpeMmHuss B npupoje. OOmmue mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISTHOM KHUCIIOTHI, MPOBEACHUE
Ka4€CTBCHHBIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI U Ha6J'IIOJIeHI/Ie IMPU3HAKOB UX IMPOTCKAHUA, OIIBITHI,
oTpakarolue (U3NUYeCKue U XMMHUYECKHE CBOMCTBA TaJOT€HOB U MX COEAMHEHHUH (BO3MOXHO
UCIIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIIEHHE C O0pa3laMu XJIOPUAOB (TaJIOTEHHJIOB),
O3HAaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE



BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyrauBaHMs  caxapa TMOJ  JCHCTBHUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, H3yY€HHE XUMHUUECKUX CBOMCTB pa30aBICHHON CepHOU
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peakiMu Ha Cynb(ar-uoH W HaAOIOJIEHUE NpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJICHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOXHO HMCIOJB30BaHUE BUEOMATEPHUATIOB), 00pa3aMu a30THBIX U (GOCPOPHBIX YI0OpEHUH,
MoJlydeHue, coOMpaHue, pacrlo3HaBaHWE W UW3YYCHHE CBOWMCTB aMMHaKa, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-nOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHUATIOB), U3y4YEHHE MOJENeld KpPUCTAUTMYECKHX PEeHIETOK ajamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aAcopOlMU PacTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, ModydeHue, COOMpaHnue, pacrio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIIMKAT-UOHbl M W3Yy4YCHUE IMPU3HAKOB HMX IPOTEKAHUS, O3HAKOMJICHHUE C MNPOAYKIUEH
CUJIMKAaTHOM MPOMBILUJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o teme «Baxnenmue
HEMETAJIbl U UX COCAUHEHHUS.

MeTa/lIbl M UX COCIUHEHUS

OO0mass xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METaJlIOB Ha OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreme xumuiyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTramiMueckas CBs3b M METAJUIMYECKas KpUCTAJUTHYeCKas
peméTka. DIEKTPOXUMHUYECKUN ps HanpsbDKeHUH MeTamioB. Pu3MUEecKue U XUMHUYECKHE
cBoiicTBa MeTayyioB. OOmue crnocoObl Moxy4eHusi MeTaioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILICHHOCTH.

[[{enounble MeTalIbL: NOJIOkKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XMMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATpusl U Kanus. [Ipumenenue
HIETOYHBIX METAJJIOB U UX COCTMHEHUM.

[IlenoyHo3eMenpHBIE METAUIBI MarHuii M KalbLUU: nookeHue B Ilepuoamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpO€HHE HX aTOMOB, HaXOXKJIEHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus W Kalblusa. BaxkHelmme coenrnHEeHUs
KaJbIus (OKCU, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THUIPOKCHIA AITFOMUHUS.

Kenezo: mnomoxenue B Ilepromnueckod cucrteMe XuUMUYeCcKHX a3nemeHTtoB J[. H.
MenpeneeBa, CTpO€HHUE aToMa, HaxoJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okcupnsl, Tuapokeunsl u conu skenesa (II) m sxenmesa (III), ux cocraB, cBoiicTBa U
MOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C OOpa3llaMH METalIOB U CIIAaBOB, MX (U3NYECKUMHU CBOICTBAMH,
U3y4eHHE pe3yJIbTATOB KOPPO3UU METAJUIOB (BO3MOXKHO MCIIOJIB30BaHHE BUEOMAaTEpPHAIIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KAIbLUS U HATpUs ¢ BOJON (BO3MOXHO HUCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, IpoOIllecca TOPEHHUs JKEIe3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS



KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KajblMs, aTIOMUHUS, LUHKa, *kene3a (II) u xenesza
(III), memgu (II), HaOmroIeHNE W OMKCAHUE MPOLIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATPUS,
KU M KaJIbLus (BO3MOXXKHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB), HCCIIEIOBAHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA LIMHKA, PELIIEHUE SKCIEPUMEHTAIBHBIX 3a/a4 10
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XHuMHA M OKpYsKaoIas cpeaa

BewecTBa u MaTepuanbl B IOBCEJHEBHOM >KM3HM 4YeIOBeKa. be3onacHoe HCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX O0XKOTrax H
OTPABJICHUSIX.

XVMHYECKOE 3arps3HEHUE OKpPYKAIoIel cpeibl (MpeaeabHas JOMyCcTUMasi KOHLIEHTpaLus
Beriects, naiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Mesxicnpedmemmuuie ceasu

Peanu3zanus MexXnpeaMEeTHBIX CBsI3€d MPU U3YYEHHUU XMMHH B 9 Kjacce OCYIIECTBIISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
ABJISIFOLUIUXCSI CACTEMHBIMHU JIJIs1 OT/I€IIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAY4HbIH (akT, THUHoTe3a, 3aKOH, TEOpus,
aHanmM3,  CHHTE3,  Kilaccuukauusi,  TEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOIEIIb, IBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®usnka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIHWJ, HU30TOMbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, M[POBOJHUKH, IOIYIPOBOJHUKH,
JTUDJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEHETKa, CIUIaBbl, (U3HUYECKHE BEIHYUHBI,
€MHULbI U3MEPEHUS1, KOCMUYECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/b1, COIHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKocHUCTeMa, MHHEpaJIbHBIE YIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

['eorpadusa: armocepa, ruzapocdepa, MuUHEpasbl, TOpPHbIE MOPOJBI, MOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.






IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUUHN

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pE3yabTaThl OCBOCHHSI TPOTPaMMBbl OCHOBHOTO OOIIEro 0OOpa3oBaHHS
JIOCTUTAIOTCS B X0/i€ OOy4YeHUs XUMUU B €IMHCTBE Y4eOHOIl M BOCIUTATENIbHOMN JESATENbHOCTH B
COOTBETCTBUM C TPATUIUOHHBIMU POCCHUICKUMHU COLIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMH, TPUHITHIMH B OOIIECTBE NpaBHJIAMU U HOPMaMHU TOBEICHUS U CIOCOOCTBYIOT
IpoIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLTUATTU3AIMH 00YUJaIOIIUXCSl.

JIM9HOCTHBIE PE3YNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOICTBOBATHCS
CHUCTEMOM TIO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALMHA M pACUIMpPEHUE OMNbITa JEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpruoTHYeCKOro BOCUTAHMS:

[IEHHOCTHOTO OTHONICHHSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPHYECKOMY U HAYYHOMY
HACJIeUI0, TIOHMMaHUsl 3HAYCHHUs] XUMHUYECKOW HayKd B >KM3HHM COBPEMEHHOIO OOIIecTBa,
CIIOCOOHOCTH BJAJIETh JOCTOBEPHONW HHGpOpMAIUEl O NEPeNOBBIX IOCTHIKEHHUSIX U OTKPBITUAX
MHPOBOH U OTCUECTBEHHOW XUMUH, 3aUNHTCPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa
M 00I1IEeCTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEJICTABICHUSI O COLMAJIbHBIX HOPMax U IMpaBWIaX MEXJIUYHOCTHBIX OTHOILIEHUH B
KOJUICKTHBE, KOMMYHHKATHBHOM KOMITIETEHTHOCTH B 00111eCTBEHHO TIOJIC3HOM,
y4eOHOMCCIICIOBATEIBCKOM, TBOPYECKOM HW JPYIHMX BHJAX JCATCIILHOCTH, TOTOBHOCTH K
pa3HoO0pa3HON COBMECTHOM AESITETbHOCTH MPU BHIOJHEHUH Y4€OHBIX, MO3HABATENBHBIX 3ajad,
BBITIOTHEHUH XMUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHM Y4YEOHBIX MPOEKTOB, CTPEMIICHUA K
B3aMMOINIOHMMAHUIO W B3aUMOIOMOIIM B TpOIEccCe ATOW y4eOHON NeATeNbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBAPHUIICH C MO3UIIUU HPABCTBCHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O MO3HAHUS:

MUPOBO33PEHUECKHE  MPEACTaBICHUS O  BEIIECTBE W  XMMHYECKOM  peakivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKM M COCTABJISIFOIINE OCHOBY JIJIst
MMOHUMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MUPA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTUS TIPUPOJBI, B3aUMOCBS3AX YEJOBEKa C MPUPOTHONU Cpeloil, 0 poiu XUMHUH B TMO3HAHUU
ATHUX 3aKOHOMEPHOCTEW;

MMO3HABATEIbHBIE MOTHBBI, HAMPABICHHBIC HA TIOJYyYCHHE HOBBIX 3HAHWHA 10 XHMWH,
HeoOxonuMmble Il OOBSICHEHUS HAOMIOaeMBIX TMPOLECCOB U SBICHHM, IO3HABATEIbHOM,
MH(OPMAIIMOHHON M YUTATENBCKON KYIbTYPhl, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHON paboThI ¢
y9eOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATypO, JOCTYITHBIMH TEXHHYECKUMHU CPEICTBAMU
WH()OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYyYeHHI0O W TIO3HAHMIO, JHO0O03HATEIHHOCTh, TOTOBHOCTH U CIIOCOOHOCTHh K
caMo00pa30BaHUIO, TMPOEKTHOW M HCCIIENOBATENIbCKON NIEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJIICHHOCTH U YPOBHS O0yUYCHUS B TabHEHIIIEM;

4) opMupOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHUE LIEHHOCTHU YKU3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBBIO, YCTAHOBKHU
Ha 3JIOpPOBBIM 00pa3 >KHU3HH, OCO3HAHME TIOCIEICTBUNA U HENPHUITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHnss ajkoroJisi, HApKOTHKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJIOCHUS TIPaBHII
0€30IMacCHOCTH P OOPAICHUH ¢ XHMHYSCKUMH BEIICCTBAMH B OBITY M PEaIbHOH JKHU3HH,



5) Tpy10BOT0 BOCTIMTAHUS:

WHTEpEC K MPaKTHYECKOMY M3YyUeHHUI0 Tpodeccuil u Tpyaa pa3iMyHOro poja, YBAXKECHHE K
TPyZLy U Pe3yJIbTaTaM TPYAOBOH EATEIbHOCTH, B TOM YUCJIE HA OCHOBE NIPUMEHEHUS MPEIMETHBIX
3HAHUN MO XMMHUU, OCO3HAHHBIN BHIOOP MHIMBUAYAIbHON TPACKTOPUU MPOJIOJIKEHHS 00pa30BaHUS
C y4€TOM JIMYHOCTHBIX HWHTEPECOB U CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, YCIEIHON TPOGECCHOHATBHON NEATEIILHOCTH U PA3BUTUS HEOOXOIUMBIX YMEHHUMH,
TOTOBHOCTD aJalTUPOBAThCS B MPO(eccCHOHANBbHOI cpejie;

6) 9K0JIOrHYECKOT0 BOCIIUTAHUSI:

9KOJIOTMUYECKU IieJieco00pa3Hoe OTHOIIEGHHE K MPUPOJE KaK MCTOYHMKY KM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHMSA, MOHMMAaHUE IICHHOCTH 3/0pOBOr0 M 0Oe30macHOro oOpasa >KW3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO, OCO3ZHAHUE
LEHHOCTU COOJIOJICHHs MpaBUil 0€30IacHOr0 MOBEIEHHUs MpH paboTe C BELIECTBAMH, a TaKXKe B
CUTYALUSX, YTPOXKAKOLIUX 30POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TOJydaeMble MPU M3yYEeHUU XUMUU, JJIsl PEIICHUsS 3ajad,
CBSI3aHHBIX C OKDPYXAUIEd MPUPOAHON CpENOW, [l IOBBILIEHHUS YPOBHS HKOJOTMYECKOU
KYJIbTYpPbl, OCO3HAHHs TJI00ATBFHOTO XapakTepa SKOJOTMYECKUX MPOoOJieM M IMyTed UX peleHus
MIOCPEICTBOM METOJOB XHWMHH, HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
ITI03HABATEJIbHOW, KOMMYHUKAaTUBHON Y COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaMeTHBIX pe3yNbTAaTOB BBIACIAIOT 3HAUYUMBIE i1 (HOPMHUPOBAHHUS
MHUPOBO33PEHHUs OOIIEHAayYHble TOHATHUS (3aKOH, TEOpHs, MPHUHIMI, THUMOTe3a, (akT, cUCTeMa,
MPOIIECC, IKCIEPUMEHT U IPYroe.), KOTOPBhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
IpeaIMeTax W TO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX MPEAMETOB (DOPMHUPOBATH MPEICTABICHHUE O
LEJIOCTHOM Hay4YHOW KapTHHE MHpa, U YHHBEpcajbHble ydeOHble AecTBHs (TO3HABATENbHBIE,
KOMMYHHKATHUBHBIC, PETYIATUBHBIC), KOTOpbIE OO0ECleynuBalOT (OPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITEIILHOMY TUTAHHUPOBAHHIO M OCYIIECTBIICHUIO YI€OHOU e TCIILHOCTH.

IMo3naBaTebHBIE YHHBePCcAJbHbIE YUeOHbIE JeiCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHHS UCIIOIb30BaTh MPUEMBI JIOTUUECKOTO MBILLIJIEHUS IPH OCBOCHUM 3HAHUM: PACKPbIBATh
CMBICIT XUMUYECKUX TOHATHH (BBIACIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABINBATH B3aUMOCBSI3b
C APYTHUMH TOHSTHUSIMHU), UCIIOJIB30BATh MOHATHUS JIsl OOBSICHEHHS OTIEIBHBIX (DAKTOB W SIBIICHUIA,
BBIOMpATh OCHOBAaHUS W KPUTEPUU IS KiacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHYECKHX
peaxiuii, yCTaHaBIMBaTh MPUYNHHO-CIEICTBEHHBIC CBS3H MEXAY OOBbEKTaAMH W3YYE€HHUS, CTPOHUTH
JIOTUYECKHE pacCykJAeHUs (MHIAYKTHUBHBIE, JEIyKTUBHBIC, IO AaHAJIOTHH), JENaTh BBIBOIALI H
3aKJIFOYEHUS;

YMEHHE TPUMEHATh B MPOLECCe MO3HAHUS MOHATHS (NPEeIMETHBIE U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOIb3yeMble B XUMHUH, MpeoOpa3oBBIBATh ITUPOKO
MPUMEHSEMbIE B XUMHH MOJICIbHBIC TPEICTABICHUS — XWMHUYECKHI 3HaK (CHMMBOJI SJIEMEHTA),
XuMudeckas QopMyna ¥ ypaBHEHHE XHUMHUYECKOW peakmuud — TPH pelHieHud ydeOHO-
IO3HABATEJIBHBIX 3a/1a4, C YYETOM ITHUX MOJEJBHBIX MPEICTABICHUN BBIABISITE U XapaKTEPU30BATh
CYIIECTBEHHBIC TPU3HAKU M3Y4AEMBIX OOBEKTOB — XMMHUECKHUX BEIIECTB U XMMHUYECKUX PEaKIIHiA,
BBISIBIIATH OOIIME 3aKOHOMEPHOCTH, PUYUHHO-CIICJICTBEHHBIE CBS3U U MTPOTUBOPEUHS B U3y4aeMBbIX
MPOLECCAX U SBICHUSX.

ba3soBble ucciienoBare/ibCKie 1eHCTBUA:



YMEHHE HCII0NIb30BaTh IIOCTABIECHHBIE BOIIPOCHl B KAUECTBE NHCTPYMEHTA IIO3HAHMSI, a TAKXKE
B KaueCTBE OCHOBBI JJIs1 (HOPMHUPOBAHMS TUIIOTE3HI MO0 MPOBEPKE MPABMIIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUMH;

MpUOOpEeTEeHUE OMbITa MO IUIAHUPOBAHHIO, OPraHU3allid W MPOBEJICHUI0 YUEHHUYECKHX
9KCIIEPUMEHTOB, YMEHUE HaOII0JaTh 32 XOJOM IIPOLECCA, CAMOCTOSITENIbHO IPOTHO3UPOBATh €r0
pe3yabTar, (GopMynIupoBaTh O0OOIIEHHS W BBIBOJABI MO pPE3yjibTaTaM IPOBEAEHHOTO OIIBITA,
UCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pa6ora ¢ nundopmanmeii:

yMEHHE BbIOMpaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH HH(MOPMALIUIO PA3IMUHBIX BUAOB U
¢dbopM mpencTaBieHUs, MOJNyYaeMyI0 U3 Pa3HBIX MCTOYHHUKOB (HAyYHO-IIOMYJISIpHAS JHTEparypa
XUMHUYECKOIO COJEp KaHMsl, CIIPaBOYHbIE 1TOCOOMs, pecypcbl HTepHETa), KpUTUUECKHU OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

yMEHHE NPUMEHSATh Pa3IMYHble METOAbl M 3alpOChl MPH MOUCKE U 0TOOpe MHMOpMALUU U
COOTBETCTBYIOILINX JIAHHBIX, HEOOXOJUMBIX JJIsl BHIMOJIHEHHUS y4eOHBIX M MO3HABATEIbHBIX 33734
ONpeAeNEHHOr0 THIIA, TPHOOPETEHHE OIbITa B O0JACTH HWCHOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBIQJICHHE KYJIbTYPOH AKTUBHOTO HCIIOJNB30BAHMS PA3THMUHBIX
MOMCKOBBIX ~ CHUCTEM, CaMOCTOSITENIbHO BBIOMpaTh ONTHMalbHYIO (OpMy mpeAcTaBiIeHUs
nHbOpMAlMM W WJUTIOCTPUPOBATH peIIaeMble 3a7adydl HECIOKHBIMH CXEMaMH, JharpaMMaMH,
npyrumu popmamu rpaduKu U 1X KOMOMHALIUSAMU;

YMEHHME WCIIONIb30BaTh M aHAJIM3UPOBAaTh B IIpolecce Y4eOHON M HCCIeI0BaTENbCKOM
JEeSTeIbHOCTH UH(POPMALIMIO O BIUSHUH MPOMBIIIIEHHOCTH, CEILCKOTO X035HCTBA M TPAHCIIOPTa Ha
COCTOSIHUE OKPY’KaIOLIEH NPUPOTHON CpeJIbl.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

YMEHHUS 33/1aBaTh BOIIPOCHI (B XO/€ Iuanora u (Win) JUCKYCCUM) MO CYIIECTBY 00CYyKIaeMon
TeMbI, (HOPMYITHPOBATH CBOU MPETIOKEHUS OTHOCUTEIHHO BHITIOTHEHHS MPEAIOKEHHOM 3a/1a4u;

YMEHHUSI [IPEJICTABIATh [TOJIyU€HHbIE PE3yJIbTaThl I03HABATEIbHON J1€ATEIbHOCTH B YCTHBIX U
MMCBMEHHBIX  TEKCTax; JielaTb MPe3eHTAlMI0  Pe3yJbTaTOB  BBIIOJHEHUS XUMHYECKOIO
JKCIepuMeHTa (Ja00opaTOpPHOTO OMbITa, JAOOPAaTOPHOM pabOTHl MO MCCIEIOBAaHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOEKTA);

YMEHHsSI y4eOHOIo COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABATEIbHOW U
HCCIIEIOBATENbCKOM JESITEIbHOCTH MPU PEIIEHUH BO3HUKAIOIINX MPoOeM Ha OCHOBE yuéTa OOIIHNX
MHTEPECOB U COIJIACOBAaHUSA MO3ULUH (00CyXAeHHs, OOMEH MHEHUSIMH, «MO3IOBBbIE IITYPMBI»,
KOOpJMHAIMSI COBMECTHBIX €HCTBUI, ONPENEICHUE KPUTEPUEB 10 OLIEHKE KaueCTBa BBINOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHbIe yHMBepcaJibHbIe y4eOHbIe AelicTBUS:

YMEHHE CAMOCTOATEIBHO OIPENEIATh LENH AEATENbHOCTH, IUIAHUPOBATH, OCYLIECTBIIATS,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBAThH CBOIO JIEATEIBHOCTD, BBIOMpATh Haubosee
s dexTuBHBIE CITOCOOBI PENICHHS YUeOHBIX U TTO3HABATEIBHBIX 3a/a4, CAMOCTOSTEILHO COCTABIIATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA aITOPUTM JEUCTBUN IPH BBINOJHEHUN 3aJaHUM C YYETOM
MOJTyYeHUsT HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX, OLEHHBATh
COOTBETCTBHE IIOJYYEHHOTO pe3ysbTaTa 3asBJICHHOM I€M, YMEHHE HCIOJb30BaThb U
aHaAJIM3UPOBATh KOHTEKCTHI, peJIaraéMble B YCIOBUHU 3a/laHUM.

NPEIMETHBIE PE3YJBbTATHBI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO O0S3aTEIBHOIO  COJEpIKaHus,
YCTQHOBJICHHOTO JaHHON (enepanbHoi  pabodeld mporpaMMoii, BBIAENSIOT: OCBOEHHBIE



00y4aroImuMUCs HayyHbIe 3HAHUSI, YMEHUS U CIIOCOOBI IEHCTBUIA, crienupuIecKue s peIMeTHON
obmacti «XUMHS», BUIBl JESITEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpPIpPETAlUH,
MpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHmy oOydenuss B 8 KJjacce mpeiMeTHbIe pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IIOHATHH: aTOM, MOJEKYJA, XUMHYECKHH
3JIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH (OAHOPOJHAS U HEOJHOPOAHAS),
BaJICHTHOCTb, OTHOCHUTEJIbHAsI aTOMHasi M MOJIEKYJSpHas Macca, KOJIWYECTBO BELIECTBA,
MOJIb, MOJIIpDHAasT Macca, MaccoBas JO0JII XUMHYECKOrO OJJIEMEHTAa B COCIUHEHUH,
MOJISIPHBIM 00BEM, OKCUJ, KHCII0Ta, OCHOBAHUE, COJIb, AJIEKTPOOTPHULIATEIILHOCTD, CTEIIEHb
OKHCIICHHS, XUMHYECKasi peakuus, KiacCHu(UKalus peakiuil: peakuud COCTUHEHHS,
peaKIy pa3iokKeHUs, Peakuu 3aMeIIeHUs], peakui 0OMeHa, IK30- U YHIO0TEPMUYECKHE
peakiuy, TeIIoBoM APGEKT peakluu, siAPO aToMa, SJIEKTPOHHBIN CIIOM aroma, aTOMHas
opOuTanb, paguyc aromMa, XUMHUYECKas CBs3b, HOJSPHAs U HENOJIApHAs KOBaJEHTHAas
CBsI3b, HOHHAs CBSI3b, HWOH, KaTWOH, AaHMOH, pacTBOpP, MaccoBas J0Ji1 BELIECTBA
(IpoleHTHAsE KOHIICHTPAIIKsI) B PaCTBOPE;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMUYECKUX IOHATHM W TNPUMEHSATh 3TU
MIOHSATHS TIPU OMMCAHUU BEILIECTB U UX IIPEBPALLCHMUI;

MCIIOJIh30BATh XUMUYECKYIO CUMBOJIMKY JUIsS COCTABJICHHUsS (DOPMYJT BEIIECTB M yPaBHEHUH
XMMHYECKUX PEAKIIUI;

OINpEEATh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHUSX, CTEIECHb
OKHCIICHMSI DJIEMEHTOB B OWHApHBIX COEJUHEHUSAX, INPUHAJIEKHOCTh BEIIECTB K
ONpeNIeIEHHOMY ~ KJacCy COEAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBSI3U
(xoBaJIeHTHAsl M MOHHAs) B HEOPraHUYECKUX COECIMHEHUSX;

packpsiBaTh cMmblca Ilepuomnueckoro 3axkona /J[. M. MenneneeBa: neMOHCTpUpOBATH
[IOHMMaHHUE MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHUX D3JIEMEHTOB OT HX
nosioxkeHus B [lepuonmyeckoil cucTtemMe, 3aKOHOB COXpPaHEHUS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yYEHUS, 3aKOHa ABOIaipo;

ONMMCHIBATH UM XapakTepu3oBaTb TaOiauuHyro ¢opmy Ilepuoanueckoit cuctemsl
XMMHUYECKUX 3JEMEHTOB: pa3/IMyaTh IOHATHS «IJIaBHas mnoArpynmna (A-rpymnma)» u
«mo0ounast mnoarpynna (b-rpymma)», Manmsle W OONbIIME TMEPHOABI, COOTHOCHUTH
0o003HavYeHUsI, KOTOpble MMerTcs B Tabnuue «llepumonuyeckas cuctemMa XUMHYECKHX
anemenToB JI. M. MenneneeBa» ¢ 4YMCIOBBIMM XapaKTEpUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKHX DHJIEMEHTOB (COCTaB M 3aps] sapa, oOllee YHUCIO DJIEKTPOHOB U
pacripeielleHue UX 10 3JIEKTPOHHBIM CI05M);

KJaccu(uuupoBaTh XMMUYECKHUE 3JIE€MEHThI, HEOPraHWYEeCKHEe BEIeCTBa, XUMHYECKHE
peaknuu (MO YHMCIYy M COCTaBY YYaCTBYIOIIMX B PEAKLUU BELIECTB, IO TEMJIOBOMY
shdexry);

XapakTepu3oBaTh (OMHMCHIBATh) OOIIME XUMHMUYECKHE CBONCTBA BEIIECTB pPAa3JIMYHbBIX
KJIaCCOB,  TOATBEpKIash  OMNHCAHME  MpPUMEpPaMHU  MOJEKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUM;

MIPOrHO3UPOBATh CBOWMCTBAa BEUIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUI B pa3JIMYHBIX YCIOBHX;



BBIUUCIIATE OTHOCHTEIBHYIO MOJICKYISIDHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCCOBYIO
JOJTF0 XUMHUYECKOTO DJIEMEHTa 10 (OpMyJie COCTUHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peaKIlnu;

MPUMEHSTh OCHOBHBIC OTICpPAIlMH MBICIUTEIBHOW JICATEIBHOCTH — aHaJW3 M CHHTE3,
CpaBHEHHE, 0000IIeHHEe, CHUCTEMAaTH3alHMI0, KIACCH(PHUKAIMIO, BBIABICHUE NPHUYUHHO-
CIEACTBEHHBIX CBA3CH — I M3Y4YEHUS CBOMCTB BEIIECTB U XHMHUYECKUX PEAKLIHM,
€CTeCTBEHHO-HAYYHBbIC METO/bI IMO3HAHHS — HAOJIIOJICHHE, U3MEPEHHE, MOJICITUPOBAHHE,
AKCIEPUMEHT (peallbHbIN U MBICIICHHBIH );

ClleZIoBaTh ~ MpPaBHJaM  TIOJb30BAHUS XUMHYECKOW TMOCYAOH W  J1abOpaTOpPHBIM
o0opy/moBaHUEM, a TaK)Ke MpaBWIaM OOpalICHHs] C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSMHU 10 BBITIOJTHEHHUIO Ja00paTOPHBIX XUMHUYECKUX OMBITOB IO MOTYyYEHUIO U
coOMpaHui0 Tra3000pa3HBIX BEMIECTB (BOJOpOAA U KHCIOPOJa), MPHUTOTOBICHUIO
pPacTBOPOB C ONpEACIEHHON MacCOBOM J0JIel PacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATh U
MPOBOJIUTh XWMHUYECKHE SKCIEPUMEHTHI 10 PACIO3HABAHHIO PACTBOPOB IIEJIOYEH U
KHCIIOT C TIOMOIIIbIO HHAUKATOPOB (JIakKMYC, (peHOIPTAIENH, METHIIOPAHXK U IPYTHE).

K kxoHny oOydenus B 9 KJjacce INpeIMETHbIE pe3ysibTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:

pPacKpbhIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHATUM: XUMHUYECKUN DJIEMEHT, aToM,
MOJIeKYJa, UOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTD,
3IEKTPOOTPHUIIATEIHLHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs pEaKIIUsl, XUMHUYECKasi CBS3b,
TEIUIOBOK 3(PQeKT peakmuu, MOJIb, MOJSPHBIH O00BEM, pPACTBOP, JJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJEKTPOJIUTHYECKAs JIUCCOLIMALIMSA, PEaKlUd HOHHOTO OOMeHa,
KaTajau3aTop, XUMHUYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIe pEaKIIHH,
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU, OKUCIUTENIb, BOCCTAHOBUTEb, OKUCICHUE
U BOCCTAaHOBJICHHE, aJUIOTPONUs, aM(POTEPHOCTh, XHUMHYECKas CBsI3b (KOBaJCHTHAS,
WOHHAs, METaJUIMYecKasi), KpUCTAUIMYecKas pemérka, KOppo3us METaJJIOB, CILUIABHI,
CKOPOCTh XMMUUYECKOW peaKluu, MpeaesbHo gomyctuMas koneHTpauus [1JIK BemecTsa;
WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHMUYECKUX IOHATUA W TOPUMEHSATh 3ITH
MOHSATHUA MPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

HCIOJIb30BaTh XUMHYECKYIO CUMBOJIHKY JIJIsl COCTaBIeHUS (hOPMYII BEIIECTB U YpaBHEHUU
XUMHUYECKUX PEAKIUN;

ONpENENATh BaJEHTHOCTh U CTENEHb OKUCIEHUS XMMUYECKUX 3JIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHUI
no dopmynaMm, BHUJ XUMHYECKOW CBSi3M (KOBAJICHTHAsl, WOHHAs, MeETauIMuecKas) B
HEOPTraHUYECKUX COCTUHEHUSX, 3aps]l HOHA IT0 XUMUUYECKOU (popMyIie, XapaKkTep cpeibl B
BOJHBIX pAacTBOpax HEOPraHWYECKUX COCAMHEHUH, TUIN KPUCTAIUIMYECKON pPEImETKH
KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbica [lepuoanueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATH €TI0
MMOHMMaHWE: ONMHUCHIBATH M XapakTepu3oBaTh Tabmuunyo Gopmy Ilepuogmueckoit
CHUCTEMBI XUMHYECKHUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs moAarpymnmna (A-rpyrmrma)y»
u «mobounas mnoarpynna (b-rpymma)», Mameie u OONbIIME TEPHOIBI, COOTHOCHTH
0003HAYEHHS, KOTOpPblE HMEIOTCS B TMEPHOAMYECKON TabmuIEe, C YHUCIOBBIMHU
XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsj sjapa,
olmiee 4uciao 3JEKTPOHOB M paclpelesieHHe UX MO DJIEKTPOHHBIM CJOSM), OOBSCHATH



o0IIKe 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB 3JIEMEHTOB M MX COCIUHEHUH B Mpenenax
MaJIbIX TIEPUOJIOB ¥ TIIABHBIX MOATPYII C YIETOM CTPOCHHS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE DSJIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XMUMHUYECKHE
peakuuu (MO 4YHUCIYy M COCTaBY YYAaCTBYIOUIMX B PEAKUUU BEILECTB, IO TEIIJIOBOMY
s¢deKTy, 10 U3MEHEHUIO CTETIeHEeW OKUCIICHNUS XUMHUECKUX 2JIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOIIUE U CICIH(PUISCKIE XUMUIECKIE CBOWCTBA MTPOCTHIX
U CIIOKHBIX BEIIECTB, MOATBEPXkAas OMHCAHWE MPUMEPAMU MOJEKYJISPHBIX U MOHHBIX
YpaBHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUA;

COCTaBJISITh YPABHEHUS AJICKTPOJIIMTUYECKONW JUCCOIMAIMMU KUCJIOT, LIEJIOYed M COJeH,
MOJTHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMi MOHHOTO OOMEHa, YpaBHEHHUS PEaKIIMH,
IIOATBEPKIAOIIUX CYIIECTBOBAHUE I€HETUUECKOM CBSI3U MEXAY BELIECTBAMH Pa3IMUHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO 0ajaHca ITUX PeaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOXHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUSAX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJII0 XMMHUYECKOTO 3JIeMeHTa 1o ¢GopMylie COeIUHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peakiluu;

coOnrofaTh MpaBuia TMOJb30BAaHUS  XUMHUYECKOM Tmocyao W 1abopaToOpHBIM
00OpyIOBaHMEM, a TakKXKe IpaBWja OOpalleHHs] C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIHSMHU IO BBIIOJTHEHUIO JaO0OPATOPHBIX XMMHYECKHX OIBITOB IO TOJYYEHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOro ras3a);

MIPOBOAUTH PEAKIUH, MOJITBEP)KIAIOLINE KAUeCTBEHHBIM COCTAaB PA3JIMYHBIX BEILECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XIJIOpUI-, OpomMuA-, HOAUA-, KapOoHat-, Qocdar-,
CWJIMKAT-, CyJb(aT-, THAPOKCUI-UOHBI, KATUOHBI aMMOHHS M HIOHBI H3yYEHHBIX METAJIIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTaHWUYECKHUX BEIIECTB;

MPUMEHSTh OCHOBHBIE ONEpPAllMd MBICTUTENLHON JEATENbHOCTH — aHalu3 U CHUHTE3,
CpaBHEHHUE, 0000IIeHNE, CUCTEMATHU3AIINIO, BBISBIEHUE MPUYNHHO-CIIEICTBEHHBIX CBSI3EH
— 7S M3Yy4YCHHS CBOMCTB BEHIECTB M XMUMHUYECKHX PEAKIHH, €CTeCTBEHHO-HAYYHBIC
METO/bI IO3HAaHUS — HAOJI0AeHNE, U3MEPEHNE, MOCTUPOBaHNE, SIKCIIEPUMEHT (peasibHbIN
Y MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeriectBa 1 XuMHUECKHE 15 1 bubnnoreka IIOK
' peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK
' 00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonsitue o kucnorax 8 1 bubmuoreka [JOK
' U COJISIX https://m.edso0o.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK
' OCHOBaHUSAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI but6mmoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN


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

[lepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

3.1
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma
XuMHUecKasi CBSI3b.

3.2 OKHCITUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

15

68

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c
bubmnoreka IIOK
https://m.edsoo.ru/7f41837c



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

Ne i/

Pa3zpea 1.

11

1.2

1.3

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

BemecTBo M1 XMMHYeCKHe PeaKIuH
[ToBTOpeHue u yriydsieHne 3HaHUuH
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peakuuii

SJIGKTpOJII/ITI/I‘leCKaﬂ Jucconuanus.
XUMHYECKHE pC€aKluu B paCTBOpax

Hroro no pazgeny

Pasznea 2.

2.1

2.2

2.3

2.4

HeMeTanasl M UX cOeTHHEHUS

OO0mas XxapakTepuCTUKa XUMHUUECKUX
aneMeHToB VIIA-rpynmsl. ["anorenst

OO11ast XapaKTepUCTHKA XUMHUYECKUX
anemeHToB VIA-rpynmsl. Cepa u eé
COEITMHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux
COEIIMHEHUS

OO01mmast XxapaKTepPUCTHKA XUMHYECKIX

anemeHToB |VA-rpynnsl. Yriepoa u
KPEMHUU U UX COECIUHEHHUS

Uroro no pazgeny

9 KJIACC

KoanuecTBo 4acoB

Bcero

17

25

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

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

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO1re cBOMCTBAa METAIJIOB

3.2 Baxueiime MeTauibl U UX CO€IUHEHUS

Hroro no pazgeny

Pasnen 4. Xumus u oxkpyxamomas cpeaa

41 BemiectBa u Marepuaisl B )KU3HU YEJIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636



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

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
n/n Tema ypoka Kon-Bo | [lara
4acoB POBEJICHUS
1 IIpenmer xumuun. Benjectsa u ux CBOMCTBA 1
2 | IlpakTrueckas paboralNel 1
3 Yucrele BelEecTBa U CMECH 1
4 | Ilpaktuueckas pabora Ne2 1
5 Ou3nyecKkue 1 XUMUUECKHE SIBJICHUS 1
6 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1
7 Xumuueckue 3jieMeHTbl. OTHOCUTEIIbHASI aTOMHAs Macca 1
8 | 3akoH MOCTOSIHCTBA COCTaBa BEUIECTB 1
9 Xumudeckue Gpopmynsl. OTHOCUTEIbHASI MOJICKYJISIPHASI Macca. 1
10 | Beruucnenust mo XuMuueckum Ghopmysiam 1
11 | BaneHTHOCTh XUMHUYECKHX JIIEMEHTOB 1
12 | CocraBnenne XUMUYECKUX (POPMYII IO BAJIGHTHOCTH 1
13 | ATOMHO-MOJEKYJISIPHOE YUCHHE 1
14 | 3akoH coxpaHEHHs MacChl BEUIECTB 1
15 | Tumnbl XUMHYECKUX PEaAKIIHI 1
16 | CocraBneHne ypaBHeHUH XUMHUYECKUX PEAKIIHNA 1
17 | IloBTOpeHME 1
18 | Konrponbhas paboralNel 1
19 | KommuectBo BemniectBa. Moiib. Monsipaast Macca 1
20 | Peurenue 3agau 1
21 | Pemenus 3a1a4 10 XUMHUYECKUM YPABHEHUSIM 1
22 | Peurenune 3agau 1
23 | Kucinopo1-XxuMHYECKUH 3JIEMEHT M IMPOCTOE BEIIECTBO 1
[TpakTuueckas padota Ne3

24 | Annotponus kucnopoaa. Bo3nyx u ero cocras 1
25 | Boopoa-XxuMU9IecKuit 3JIEMEHT U TIPOCTOE BEIIECTBO 1
26 | IIpakTnueckas padora Ne4 1
27 | Boja- cl0XHOE BEIIECTBO 1
28 | CsoiicTBa BOJIBI 1
29 | Boga — pactBoputens. PacTBopsl 1
30 | IMpakTudeckast paboraNe3 1
31 | IToBTOpEHue 1
32 | KonTponbHas pabotaNe2 1
33 | Kimaccuduxarysi HeOpraHU4eCKHUX BEUIECTB 1
34 | OmpeneneHne KJIacCOB CIOKHBIX BEHIECTB 1
35 | Okcumsl 1
36 | CBoiicTBa OKCHIOB 1
37 | OcHoBaHus 1
38 | CpoiicTBa OCHOBaHUH 1
39 | Kucnotsr 1
40 | CgoiicTBa KHCIIOT 1
41 | Commn 1
42 | CoiicTBa coeit 1
43- | 'eneTuueckas CBs3b 3
44

45- | Ilpaktuyeckas paboraNe4 3
46

47 | 3akoH ABorajpo. MoJsipHblii 00beM ra3oB 1




48 | Pemenue 3amgau 1
49 | 3amaun MO0 XUMHUYECKUM YPaBHCHUSIM 1
50 | Pemenwne 3amau 1
51 | IToBTOpeHue 1
52 | KonTposbHas pabotaNe3 1
53 | Knaccudukaius XUuMUYECKUX JJIEMEHTOB 1
54 | llepuoanueckuit 3akon JI.M1.Menneneera 1
55- | Ctpoenue aroma 3
56

57- | Pacnipenenenue 31€KTPOHOB 110 SHEPTETHYECKUM YPOBHSIM 3
58

59 | 3MeHeHHEe CBOMCTB XMMHYECKUX 3JIEMEHTOB 1
60 | 3HaueHUe NEPHOIUIECKOTO 3aKOHA 1
61 | DAEKTPOOTPUIIATEIILHOCTD 1
62 | OcHOBHEBIE BUABI XUMUYECKON CBIA3H 1
63 | CTeneHb OKUCIICHUS. 1
64 | BeluucieHne CTENeHN OKUCIICHHS 1
65 | [loBTOpeHue 1
66 | KontponbHas pabota Ned 1
67 | IloBTOpenue kypca 8§ kiacca 1
68 | ['omoBas KoHTpONBHAS paboTa 1




11 KIIACC

Ne Tembl ypokoB Kou-Bo Hara
4acoB NpoBeIeHUs
1 | IloBTopenue. CtpoeHue aToma 1
2 | BxogHas KoHTpoJbHas paboTta 1
3 | OkuCAHUTENBHO - BOCCTAHOBUTEIILHBIC PEaKIUH 1
4 | CocraBiieHle YpaBHEHUM METOOM 3JIEKTPOHHOTO OajaHca. 1
5 | TenmnoBble 3 HEeKTh XUMUYECKUX PEAKIHA 1
6 | PacueTsl IO TEPMOXUMHUYECKUM YPaBHEHHSIM 1
7 | CxopocTb xumMudeckux peakuuii. [IpNel 1
8 | OOGpaTumbIe peakiuu 1
9 | CymHocTs mporecca MEKTPOTUTHYESCKON JTUCCOUAIIN 1
10 | CnaGbie ¥ CHUIIBHBIE JIEKTPOJIUTHI 1
11 | Peaknuu noHHoro ooMeHa 1
12 | paktudeckas padora No2 1
13 | I'moponus coneit 1
14 | Pacuérpl o ypaBHEHUSIM XUMHUYECKUX peaKIui 1
15 | IloBTOpeHue 1
16 | KonTpomnbHas paborta No 1 1
17 | XapakTepucTHKa rajJoreHosB. 1
18 | Xmop 1
19 | XnopoBomopo. 1
20 | Pemenue 3amau
21 | CounsiHast KUCIIOTA M €€ COJIH. 1
22 | IIpaktuyeckas padora No2
23 | XapaKTepucTHKa KUCIOPO/Ia U CEPhI 1
24 | CBoiicTBa U MPUMEHEHUE CEPhI 1
25 | CepoBosopo. 1
26 | Cynbhuast
27 | Oxcup cepsr (IV) 1
28 | CepHucras KUCIOTa 1
29 | Oxkcupa cepsl (VI). CepHas kucnora
30 | IIpaktuueckas pabora Ne3
31 | IloBTOpeHue
32 | KontpompHast pabota No2
33 | Xapakrepucrtuka azora u pocdopa 1
34 | A30T ¥ ero coeqUHEHUS 1
35 | Ammuak. Conmi aMMOHUS 1
36 | IIpaktuueckas pabora Ne 4 1
37 | A3oTHas KHCIIOTa 1
38 | Hutpatsr 1
39 | ®octop 1
40 | Coegunenus ¢ocdopa 1
41 | XapakTepucTHKa yriieposia U KpeMHHUS 1
42 | XumMudeckre CBOMCTBA yriiepojia 1




43 | Okcup yrinepona (II) 1
44 | Oxcup yriepona (IV) 1
45 | YromnpHas kuciaora. KapOoHaTh 1
46 | IlpakTudeckas pabora Ne 5 1
47 | KpemHuii 1 ero COeIMHEHUS 1
48 | KpemHueBas KUCIOTa U €€ COJIn 1
49 | IloBTOpeHue 1
50 | KonrpomnpHas pabora Ne 3 1
51 | XapakrepucTruka METaNIOB 1
52 | CoiicTBa METa/LIIOB 1
53 | lllemo4yHbiec METAJIIBI 1
54 | IllemoyHO3eMEIbHBIC METAILIbI 1
55 | AJIOMHUHHI U €T0 COSTUHEHUS 1
56 | XKeneso u ero coenuHeHUs 1
57 | Pemenue 3anau 1
58 | Ilpaktuueckas pabora Ne 6 «MeTaybh» 1
59 | [ToBTOpEeHME 1
60 | KourponwsHas pabota Ned 1
61 | Opranuueckas XUMHs 1
62 | YrieBogopo sl 1
63 | [Ipou3BoaHbIE YTIIEBOAOPOIOB 1
64 | AMuHOKHCIIOTHI. Benku 1
65 | O6obmenne 1
66 | ['omoBast KOHTpOJIbHAS paboTa 1




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YYEHUKA

1. Xumus. 8 xnacc/Pynsurtuc I'.E., ®enpaman O.I'./ 6-e u3g. — M.:
[Ipoceemenue, 2022. — 223 c.: ui.

2. Xumus. 9 knace/Pymsurtuc I'.E., ®enpaman @.I'./ 6-e u3g. — M.:
[Ipoceemenue, 2022. — 223 c.: ui.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumus: ypoku B 8-9 kimacce: mocobue mist yautenst/H. H. I'apa / 2-e uzn., mepepad.
— M.: IIpocsemenne, 2023.— 127 c.

Xumus. luaaktuaeckuii Matepuail. 8—9 Kiacchl: mocooue il yuuTenen
obmeoOpazoBar. yupexaeHuit/A. M. Panenkuii/3-e u3a. — M.: [IpocBemenue, 2021.
— 127 c.

Xumus. 3aJa4HUK ¢ «ITOMOIITHUKOMY. 8—9 KJ1acChl: MOCOOME ISl YUaIuXCs
obmeo6pazosar. yupexaenuit/H. H. I'apa/4-e uzn. — M.: IIpocBemenue, 2023. —
95 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

e ['ocynapctBenHas oOpa3oBarenbHas maTdopma «Poccuiickas
aniekTpoHHas mkosay ( https://resh.edu.ru/subject/29/8/)

o [ludposoii oOpazoBarenbHbIN pecype s mkoi «SAKmace»
https://www.yaklass.ru/

e (OOpa3zoBarenbHblil calT «XuMyJls»
https://www.sites.google.com/site/himulacom/



https://resh.edu.ru/subject/29/8/
https://www.yaklass.ru/
https://www.sites.google.com/site/himulacom/




