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IHosicHuTebHAA 3aMICKA

[Iporpamma 1o XMMHU Ha YPOBHE OCHOBHOTO O0ILIET0 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUH K pe3ybTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrasieHubix B DI'OC OO0, ¢ yuérom pacnpeaenéHHbIX 10 KIaccam
MIPOBEPSEMBIX TPEOOBAHHM K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMBI
OCHOBHOTO 00111er0 00pa30BaHUs U 3JIEMEHTOB COJICPKAHUS, TIPEACTABICHHBIX B Y HUBEPCAIbHOM
Koau(duKaTope 1Mo XuMHH, a TAKXKE Ha OCHOBE (hefiepabHOM MPOTpaMMbl BOCITUTAHUS
oOyJaromuxcst Ipy MOJIYyYeHUH OCHOBHOTO 00111ero 00opa3oBanus U ¢ yuérom Konuenmun
Mpero1aBaHus yueOHOTO npeaMeTa « XUMHUs» B 00pa30BaTelbHbIX OpraHu3anusx Poccuiickoit
®denepanny, peain3yroINX OCHOBHbIE 00111e00pa3oBaTesibHbIe TPOrpaMMsl (yTB. Pemienuem
Komnnerun Munnpocseuienus Poccun, npotokon ot 03.12.2019 N [1K4BH).

CortacHO cCBOEMY Ha3HAYCHHIO TIPOTpaMMa 110 XUMHUH SBIISIETCS OPUCHTUPOM JUIS
COCTaBJICHUS pa00YHMX aBTOPCKUX MPOTPAMM: OHA AT MPEICTaBICHUE O IETsX, 00Iel cTpaTeruu
oOyueHus, BOCIIMTAHUS U Pa3BUTHsI 00YJaIOIUXCs CPEACTBaMH yueOHOTO MpeaMeTa,
yCTaHaBJIMBAET 005M3aTENIbHOE TIPEAMETHOE COJIepKaHNe, MPEeyCMaTPUBAET paclpeieIeHUue ero Mo
KJlaccaM M CTPYKTYPHPOBAHHE €T0 0 pa3zesiaM U TeMaM IPOTPaMMBI, OTIPEIEIIIeT
KOJIMYECTBEHHBIC W KAYSCTBCHHBIC XaPAKTEPUCTUKU COJICPIKAHUS, JaET IPUMEPHOE paclpeieiicHUe
Y9eOHBIX YaCOB 10 TEMATHYECKHM pa3JieiiaM ITPOrpaMMbl H PEKOMEHTyeMYIO TIOCIIeA0BATeILHOCTD
UX U3Y4EHHSI C YUETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3€H, JOTUKH y4eOHOTO
rpolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUalouXxcs, ONpeIeNsieT BOSMOKHOCTH MpeaMeTa st
peanu3anuu TpeOOBaHUH K PE3yJIbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOM MTPOrpaMMbl Ha
YpPOBHE OCHOBHOTO 00IIIeTO 00pa30BaHus, a TAakKe TPeOOBaHM K pe3yabTaTaM 00yYeHHUS XUMHUHU Ha
YpOBHE 1IeJIel U3yueHus MpeIMeTa 1 OCHOBHBIX BUJIOB y4eOHOIIO3HABATEIbHON A€ATEILHOCTH
(yueOHBIX AEUCTBUI) yUEHUKA 110 OCBOCHHUIO YIEOHOTO COJCPIKaHMUS.

Bxnag xumuu B TOCTHKEHUE TIEJIEH OCHOBHOTO 00ITIero 00pa3oBaHus 00yCIOBIIEH BO
MHOT'OM 3HAYEHUEM XUMHYECKON HAYKH B MIO3HAHUU 3aKOHOB IPUPOJIbI, B Pa3BUTHUH
MIPOM3BOIUTEIBHBIX CHJI OOIIECTBA M CO3IaHMH HOBOW 0a3bl MAaTEPUAIBHON KYJIBTYPBI.

XUMHUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HaYK paclpoCTpaHujia CBOE BIIMSIHME Ha BCE
00/1aCTH YEJIOBEYECKOIO CYIIECTBOBAHMA, 3aaajia HOBOC BUACHUEC MUpa, CTalla HCOTbEMIIEMBIM
KOMIIOHCHTOM MHpOBOﬁ KYJIBbTYPHI, HCO6XOI[I/IMI>IM YCJIOBUEM KU3HU 06H_IGCTBaZ 3HAaHHUC XUMHHU
CIIYKUT OCHOBOM JIJIsI q)OpMI/II)OBaHI/ISI MHPOBO33PCHUA YCIIOBCKA, €Iro HpeﬂCTaBHeHI/Iﬁ (6]
MaTCpruajibHOM €IUHCTBEC MUPA, BA’)KHYIO POJIb UT'PAOT @opMpreMbIe XUMHUEH MMpCACTAaBJICHHUA O
B3aUMOIIPCBPAILICHUAX SQHCPTUH U 00 9BOJIIOIIMH BCIICCTB B IIPpUPOAC, COBPECMCHHAA XUMUA
HallpaBJICHA Ha PCHICHUC rI00aIbHBIX HpO6J’I€M YCTOﬁqHBOFO Pa3BUTHA YCIIOBCUCCTBA — CBIpBGBOfI,
3HepFeTHqCCKOﬁ, IMUIIEBOM M SKOJIOTHYECKOM 6630HaCHOCTI/I, HpO6J'IeM 3ApaBOOXpPAaHCHUA.

B YCJIOBUAX BO3PACTAOUICTO 3HAUCHUA XUMHU B JKU3HU O6H_ICCTBa CyHmIECTBCHHO
IOBBICHUJIACH POJIb XUMHUUYCCKOI'O 06p330BaHI/I${. B miane conmanu3aiuy OHO SBJISETCS OQHUM M3
YCHOBI/Iﬁ (bOpMHpOBaHI/I}I HWHTCJUICKTA JINYHOCTU U TApMOHHUYIHOTI'O eé Pa3BUTHUA.

COBpeMeHHOMy YCJIOBCKY XUMHNYCCKUC 3HAHUSA HeO6XO,[[I/IMI>I JJIsL HpI/I06peTCHI/I$I
O6H_IeKyJ'ILTypHOFO YPOBH:, MMO3BOJIAOIICTO YBEPCHHO TPYAUTHCA B COMUYMC U OTBECTCTBCHHO
Y4aCTBOBATh B MHOI‘OO6pa3HOI71 KHU3HHU O6IJ_ICCTB3., AJI1 0OCO3HaHUA BaAXXHOCTH pa3yMHOT'O
OTHOIICHUA K CBOEMY 310POBLI0 U 3IOPOBBIO JAPYIUX, K OprXcaromeﬁ HpHpOI[HOfI cpeaec, At



rPaMOTHOTO MOBEACHUS MPU UCTIOJIb30BAHUM PA3JIMYHBIX MAaTEPUAJIOB U XUMHUUYECKUX BEILIECTB B
HOBCEIHEBHOU KU3HHU.

Xummnueckoe 00pa3oBaHuE Ha ypPOBHE OCHOBHOTO 0011ero 00pa3oBaHus sBIIETCS 0a30BBIM
10 OTHOILEHHIO K CHCTEME OOIIET0 XUMUYECKOT0 0O0pa3zoBanus. [103ToMy Ha COOTBETCTBYIOIIEM
€My YPOBHE OHO peaju3yeT IpUCyIie O0LIEMY XUMHUECKOMY 00pa30BaHUIO KIIIOUEBBIE IEHHOCTH,
KOTOPBIE OTPAXKAIOT TOCYAAPCTBEHHBIC, OOIECTBEHHBIC U MHINBUyaTbHBIC TOTPEOHOCTH. DTHM
ONpEENAeTCs CYIIHOCTh O0LIeH cTpaTeruu 00y4eHusi, BOCIIUTAHUS U pa3BUTUS OOy4YaroLUIuXcs
CpeacTBaMu y4eOHOTO TIpeIMeTa.

N3ydenune xumuu:

CrOCOOCTBYET peamu3aiii BOZMOXKHOCTEH Il caMOPa3BUTHS U (POPMUPOBAHUS KYIbTYPhI
JTUYHOCTH, €€ 001Iel 1 PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHT BKJIaJl B GOpMHUPOBAHKE MBILIJIEHHS U TBOPYECKUX CIIOCOOHOCTEHN 00yJaromuxcs,
HAaBBLIKOB X CaMOCTOSATEILHOU yq€6HOﬁ ACATCIIBHOCTH, SKCIICPUMCHTAJIbHBIX U
HCCTIEI0BATEILCKUX YMEHUM, HEOOXOMMBIX KaK B TIOBCETHEBHOM KU3HH, TaK U B
pohecCHOHANTBHOM JIeATETbHOCTH;

3HAKOMUT CO CTIEM(UKON HAYIHOTO MBIIIUICHHS], 3aKJIa/IbIBA€T OCHOBHI IIEJIOCTHOTO
B3IUIs1/1a Ha €JMHCTBO TIPUPOIBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATATlOM
B (popMHpOBaHNH €CTECTBEHHOHAYYHON I'PaMOTHOCTH 00YUaIOLIUXCS;

CrocoOCTBYeT POPMUPOBAHUIO IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHOHAYYHBIM 3HAHUSM,
K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B 9KOJIOTHYECKOE 00pa3oBaHNe 00YyUarOIIUXCsl.

Hazpannble HanpaBieHUs B 00y4eHUH XUMHUH 00eCcTIeuuBaoTCs ceuuKoi coepxraHus
y4eOHOTO MpeaAMeTa, KOTOPBIN ABISETCS MeAarorHuecky aanTUPOBAaHHBIM OTpakeHHEM 0a30BO
HayKH XMMUU Ha OMpe/IeIEHHOM JTare e€ pa3BUTHUS.

Kpr XUMHH OCHOBHOM IIIKOJIBI OPUCHTHUPOBAH HA OCBOCHHUEC O6y‘IaIOI_HI/IMI/IC$I OCHOB
HeOpFaHquCKOﬁ XUMHHU U HEKOTOPBIX MOHATHHN U CBCI[CHI/Iﬁ 00 OTACIIBHBIX 00BeKTax
OpraHH‘{CCKOﬁ XHUMHH.

CprKTypa COACPIKaHUA ITPCAMETA C(i)OpMI/IpOBaHa Ha OCHOBC CUCTCMHOI'O IIOAXO0Ja K €Iro
HU3YUCHUIO. COI[Cp)KaHI/Ie CKJIQJIBIBACTCS M3 CUCTEMBI MOHATHN 0 XUMHUYECKOM DJIEMEHTE U BEIIESCTBE
M CHCTEMBI IMMOHATUH 0 XUMHYSCKOMN pE€aKuuu. O0¢€ 3TH cUCTEMBI CTPYKTYPHO OpPraHu30BaHbI 110
MMPUHOUITY ITOCICAOBATCIIBHOI'O PA3BUTHS 3HAHUM HA OCHOBE TCOPCTUUCCKUX Hpe,I[CTaBJ'ICHI/Iﬁ
Pa3HOI0 YPOBHA: aTOMHOMOJICKYJIIPHOI'O YUCHUA KaK OCHOBBI BCEI'0 €CTCCTBO3HAHUA, YPOBHSI
HepI/IOI[I/ILICCKOFO 3aKOHa I[I/I MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH, YIYCHHA O CTPOCHU U
aToMa M XMMHYECKOH CBs3U, Hpe)lCTaBJ'IeHI/Iﬁ 00 SHGKTpOHHTHqCCKOﬁ JUCCOoMany BCIICCTB B
pacTBOpax. TeopeTI/I‘{eCKI/Ie 3HaHU paCcCMaTpUBAIOTCS HA OCHOBE SMITMPUYCCKHU ITOJTYUYCHHBIX U
OCMBICJICHHBIX (I)aKTOB, Pa3BUBAIOTCA MOCICAOBATCIIBHO OT OJHOI'O YPOBHA K APYTIOMY, BBITIOJIHSA
(I)YHKI_[I/II/I OOBSICHEHHS U MMPOTrHO3UPOBAHUSA CBOﬁCTB, CTpPOCHUA U BO3MOXKHOCTEM IMMPAKTHICCKOT'O
NMPUMCHCHUS U TTOJTYUCHUSA N3YyUACMBIX BCILICCTB.

Taxast opranuzanus cojep>KaHus IPOrpaMMbl CHOCOOCTBYET MPEICTABICHUIO XUMHYECKON
COCTAaBJIAIOLIEH HAYYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM NIPUPOABbL. TeM caMbIiM
o0ecrieunBaeTcsi BO3MOXHOCTb (pOpMUpPOBaHMs y 00yUarOIIKUXCsl IEHHOCTHOTO OTHOLIEHHUS K
Hay4HOMY 3HAHHIO U METOJIaM II0O3HAHMS B HayKe. BaXXHO Takke 3aMETUTh, YTO OCBOCHUE



CoZiepKaHus Kypca POUCXOAUT € IIPUBJICYCHUEM 3HAHUM U3 paHee U3YYCHHBIX KypCOB:
«Okpyxaromui Mup», «buonorus. 5—7 knaccb» u «Pu3nka. 7 Kmacey.

K HanpaBieHuio nepBoCTENEHHON 3HAUMMOCTH TIPH pean3aliii 00pa30BaTeIbHBIX
(GYHKUIMH XUMHUH TPATUIIMOHHO OTHOCAT ()OPMHUPOBAHUE 3HAHUN OCHOB XUMUYECKON HayKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKON JACATEIHHOCTH YEIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOH KyJIbTYpbl. 3aJjaua yueOHOro MpeaMeTa COCTOUT B POPMUPOBAHUU
CHCTEMBbI XUMUYECKUX 3HAHUN — BOKHEUIIHNX (PAKTOB, MOHATHIA, 3AKOHOB M TEOPETHUYECKHIX
MIOJIOKEHU, JOCTYIHBIX 0000IIIEHUIT MUPOBO33PEHUECKOT0 XapaKTepa, si3blka HayKH, 3HaHUH O
HAyYHBIX METOAX U3YYCHHUS BEIIECTB M XUMUYECKUX PEAKIIHid, a TaK)Ke B JOPMUPOBAHUH U
Pa3BUTUU YMEHUHN U CLIOCOOOB JESTENbHOCTH, CBS3aHHBIX C MJIAHUPOBAaHUEM, HAOIIOAEHUEM U
IIPOBEACHUEM XUMHUYECKOTO IKCIIEPUMEHTA, COOIIOIEHUEM MTPABHII O€30I1aCHOr0 OOpallleHNUs C
BEIIECTBAMU B [IOBCETHEBHOM KU3HU.

Hapsiny ¢ aTum 1ienu n3ydeHust yueOHOro rmpeiMera B mporpaMme o XUMUK YTOUHEHBI U
CKOPPEKTUPOBAHBI C YUETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOT'O 00IIIEr0 00pa3oBaHusl.
Ceronns B 00pa3oBaHHM 0CO00 3HAUMMOM MPU3HAETCS HAIPABIEHHOCTh OOyUeHUs Ha pa3BUTHE U
camMOpa3BUTHE JUYHOCTH, (JOPMUPOBAHUE €€ UHTEIEKTa U o011el KynbTypbl. OOydyeHrne yMEHHUIO
YYHUTHCS ¥ TIPOJIOJDKATH CBOE 00pa30BaHME CAMOCTOSITETFHO CTAHOBUTCS OJTHOM M3 BAXKHEHTITHX
GyHKIMM ydeOHBIX IPEIMETOB.

B cBs13u ¢ 3TUM IpU M3ydeHUU MIpeIMeTa Ha ypOBHE OCHOBHOTO OO0IIero 00pa3oBaHus
JOMHMHHUpYIOIee 3HaYeHHE MPUOOPENTU TaKHe 11T, KaK:

(hopMHpOBaHKE UHTEIJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30oBaHMUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO PELIEHUH, CIIOCOOHON aanTUpoBaThCst K ObICTPO
MEHSIOLUMCS YCIOBHSIM JKU3HH;

HaIIpaBJICHHOCTb O6y‘IeHI/IH Ha CUCTEMATHYCCKOC HpI/IO6IJ_[eHI/Ie o6yqa}oumxc;1 K
CaMOCTOSATEIbHOMN MO3HABATEILHOM ACATCIIBHOCTH, HAYYHBIM METOJaM IIO3HAHUA, (bOpMI/Ip}II-OH_II/IM
MOTHUBAIIUIO U Pa3BUTUE CIIOCOOHOCTEH K XHUMUU,

obecrieueHre yciaoBHil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUAIOIIUMHUCS OIIBITA
pa3zHoo0pa3HOM NesITeNbHOCTH, TO3HAHMS U CAMOTIO3HAHUS, KITFOUEBBIX HaBBIKOB (KITFOUYEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEILHOCTH;

(I)OpMI/IpOBaHI/IC YMCHI/Iﬁ O0OBACHATH U OLCHUBATD SABJICHUA OKPYKAKOLICTO MUPA HA
OCHOBaHWH 3HAHUH U OIIbITA, ITOJIYYCHHBIX ITPHU U3YUCHUN XUMHUH,

(hopMupoBaHKe Y 00YJAIOIIUXCS TYMAaHUCTUYECKUX OTHOIIIECHHH, MOHUMAaHUSI LIEGHHOCTH
XMUMHYECKUX 3HAHUH ISl BRIPAOOTKU SKOJIOTHUECKH 11€JIeCO00Pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JEATENBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3JI0POBbS U OKPYXKAIOLIEH MTPUPOTHOMN
Cpelsl;

Pa3BUTUC MOTHUBALIUHU K 06Y‘IeHI/II-O, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U CAMOBOCITUTAHHUIO HA
OCHOBC YCBOCHHA 06IJ_IC‘ICJ'IOBG‘ICCKI/IX HeHHOCTeﬁ, TOTOBHOCTHU K OCO3HAHHOMY BBI60py HpO(I)I/IJ'ISI n
HaIlIpaBJICHHOCTHU JalbHEUIIIEro 06y‘-ICHI/ISI.

B cucreme O6H_ICFO 06pa30BaHI/I}I XUMUA [IPpU3HAHA 00s13aTeIbHBIM y‘{C6HBIM npeaMeToM,
KOTOpLIfI BXOJHUT B COCTaB HpCIlMCTHOﬁ obOmactu «ECTCCTBGHHOH&Y‘IHHC MpEaAMETBD).



OO1ee YncIo 4acoB, PEKOMEHIOBAaHHBIX [Tl H3YUCHHSI XUMUH, B 9 Kacce — 68 wacoB (2
yaca B HEJIEJNIO).

JUist KaXk10ro Kjacca MpeaycMOTPEHO pe3epBHOE yueOHOE BpeMsl, KOTOPOE MOXKET OBITH
MCIOJIb30BAHO YYACTHUKAMHU 00pa30BaTEeIbHOIO Ipoliecca B LEIsIX (OPMUPOBAHUS BAPUATUBHOM
COCTaBJISAOLIEH COZiepKaHUsI KOHKPETHOH paboueil nporpammsl. [Ipu 3Tom oOs3arenbHast
(MHBapHaHTHAs) YacTh COAEPIKaHUs YIeOHOTO IPEAMEeTa, YCTaHOBJICHHAS! TPOTPAMMOM 110 XUMHH,
" BpEMs1, OTBOAMMOC Ha eé HN3Yy4YCHHUC, JOJUKHBI OBITE COXpaHCHBI TOJTHOCTLBIO.

B cTpykType nporpaMmsl 1o Kypcy Hapsiy ¢ HOSICHUTEIIbHOM 3aIMCKOM BbIICJICHbI
CJIEIYIOLME Pa3/IeNbl: INIAHUPYEMBIE IIPEAMETHBIEC PE3YJIBTATHI OCBOCHHS KypCa, COIepKaHUE
y4eOHOTro Kypca U €ro TeMaTH4eCKoe TIaHuPOBaHUE.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS y4eOHOI0 MpeaMeTa
W3yueHne xXuMHUu Ha ypOBHE OCHOBHOI'O OOILEro 00pa30BaHMs HAIIPABICHO HA JIOCTHKECHHE
00y4aroUMMUCS JIMYHOCTHBIX, METANPEAMETHBIX U MPEMETHBIX PE3yJIbTaTOB OCBOEHUS y1eOHOTO
npeaMera.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBI OCHOBHOTO 00IIIeT0 00pa30BaHuUs
JOCTHUTAIOTCS B XOJIe 0OyUEHHSI XMMHH B €IMHCTBE YU4eOHOM M BOCTIUTATEIFHOMN IS TEIILHOCTH
IIIKOJIBl B COOTBETCTBHH C TPAJAUITUOHHBIMU POCCUHCKUMHE COIIHOKYIBTYPHBIMH H TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, TPUHSATHIMU B 00IIIECTBE MIPABUIIAMU U HOpMaMHU MTOBEICHUS 1
CTIOCOOCTBYIOT TPOIIEcCaM CaMOTIO3HAHHMSI, CAMOPA3BUTHS M COIMATM3AINHN 00YIaIOITIXCS.

JIM4HOCTHBIE PE3YNbTAThl OTPA’KAIOT TOTOBHOCTH O0YYAIONINXCS PYKOBOJCTBOBATHCA
CUCTEMOM MO3UTHUBHBIX LICHHOCTHBIX OPUEHTAIIMI U pacIIMPEHHE OTbITa AEATEIHLHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) IMaTPpUOTUYICCKOT'O BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHHUS K OTCYECCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJICJTUIO, TIOHUMAHUS 3HAYCHHUS XUMHUYCCKOW HAyKH B KU3HU COBPEMEHHOIO OOIIECTRA,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOU MH(OPMAIIUEH O IEPEIOBBIX JTIOCTHIKCHUAX H OTKPBITUAX
MHPOBOM M OTEYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUpa
H o0lIIeCcTBa;

2) TpaXIaHCKOTO BOCITUTAHUSI:

OpeaACTaBJICHNA O COOUAJIbHBIX HOPpMaAXx M IPpaBUIaX MCKINYHOCTHBIX OTHOIIICHUM B
KOJIJICKTHUBC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.[€CTB€HHO HOJ'IC3HOI>1, y‘Ie6HO'
HCCHGHOB&TCHLCKOﬁ, TBOp‘ICCKOﬁ U IpYyTrux BUAax ACATCIbHOCTHU, TOTOBHOCTHU K pa3H006pa3H0171
COBMECTHOH ACATEIbHOCTH IIPpU BBITIOJIHCHUU y‘le6HLIX, MMO3HAaBaTCJIbHBIX 3a/1a4, BBIIIOJHCHU U
XUMHUYCCKUX SKCIICPUMECHTOB, CO3JJaHUN y‘Ie6HLIX IMPOCKTOB, CTPEMIICHHUA K B3AUMOIIOHUMAHUIO U
B3aMMOIIOMOIIH B IIPpOLECCE 3TOH yqe6H0171 ACATCIbHOCTH, TOTOBHOCTH OLICHUBATH CBOE MOBEACHHE
" IIOCTYIIKH CBOUX TOBapI/IH_[eﬁ C MO3WIUHN HPAaBCTBCHHLIX U IMPABOBLIX HOPM C y‘{éTOM OCO3HaHuA
MOCJIeICTBUU MOCTYIIKOB;,

3) HEHHOCTH HAYYHOTO IMO3HAHU:

MHUPOBO33PCHYCCKUX HpCI[CTaBJ'ICHI/Iﬁ 0 BEIIECTBE U XMMHYECKOI pcaKkuuu,
COOTBCTCTBYHOIIHUX COBPEMCHHOMY YPOBHIO PA3BUTHUA HAYKU U COCTABJIAIOIINX OCHOBY JIJIS



IIOHUMAaHMsI CYLIHOCTH Hay4YHOM KapTHHbBI MUPA, IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3sBUTHUA IIPUPOABI, B3AUMOCBA34X YCJIOBCKA C HpHpOHHOﬁ CpGI[Oﬁ, O pOJIM XMMHU B IO3HAHUHA
3TUX 3aKOHOMEPHOCTEM;

IO3HABATCIIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA IMOJIYYCHHUC HOBBIX 3HAHUH 110 XHUMHU,
H@O6XOZII/IMI)IX JUIA OOBSICHEHUS Ha6JIIO[[aGMI)IX MpoueccCCoB U HBHGHI/If/'I;

[103HABaTEIbHON, MHPOPMAIIMOHHOM U YUTATEIbCKOM KYIbTYPbI,B TOM YHCII€ HABBIKOB
CaMOCTOSITENIbHOM pabOThl ¢ y4EOHBIMU TEKCTAMH, CIPABOYHON JIUTEPATYPOM, JOCTYITHBIMU
TEXHUYECKUMU CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

HWHTEpeca K 00y4eHUIO U MO3HAHUIO, JTF0O03HATEIPHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOSKTHON U UCCIIEI0BATEIIbCKOM IEATETHHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHIIEM;

4) bopMUPOBaHUS KYJIBTYPbI 3JI0POBbSI:

OCO3HAHUS IEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIICHUSI K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3/I0POBBIM 00pa3 )KU3HU, OCO3HAHUS TOCTEACTBUN U HEMPHUATHS BPEIHBIX MPUBBIUEK
(ymoTpebiieHus aKoroJis, HAPKOTUKOB, KYpPEHHs ), HEOOXO0IUMOCTH COOJTIOICHUS TTPABUIT
0€30MacHOCTH MPU 0OPAIEHUN ¢ XUMHYECKIMH BEIECTBAMU B OBITY U peaibHOM KU3HU;

5) Tpya0BOTO BOCIIUTAHHUS:

MHTEpeca K MPaKTHYECKOMY U3ydeHHIO Mpodeccuil ¥ Tpyda pa3IndyHoOro poja, yBaKeHUeE K
TPYAy U pe3yibTaTaM TPYIOBOM JESTENILHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHUSI TPEIMETHBIX
3HAHMUN M0 XUMUU, OCO3HAHHOTO BbIOOPa HHINBUAYAIbHON TPAEKTOPUU MTPOJOTKEHHUS
o0pa3oBaHus C yUETOM JIMYHOCTHBIX HHTEPECOB U CLIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX
WHTEPECOB U OTPEOHOCTEH, YCTICITHON MPOGECCUOHAITBHON NEATETFHOCTH U PA3BUTHS
HEO0OXO0IUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B PO(eCCHOHAILHOM cpejie;

6) OKOJIOTHYCCKOI'O BOCIIMTAHUA:

9KOJIOTHYCCKH ueﬂecoo6pasHoro OTHOILICHUA K IIPHUPOJAEC KaK UCTOYHUKY )KU3HU Ha 3CMJ'I6,
OCHOBE €€ Cymi€CTBOBAaHUs, IOHUMaHUA IEHHOCTHU 3J0POBOI'o 1 0e3omacHOro 06pa3a KHU3HU,
OTBCTCTBCHHOI'O OTHOLICHUA K CO6CTB€HHOMy (I)I/ISI/I‘IGCKOMy U NICUXUYCCKOMY 3JOPOBBIO,
OCO3HaHHUA HCHHOCTHU CO6J'II-O,I[€HI/I$I IIpaBuJI 0e301acHOro IMOBCACHUA IIPU pa60Te C BCIICCTBaAMu, a
TAKXKXC B CUTyallUIX, YI'POKAOINUX 300POBBIO U JKU3HU Hmﬂeﬁ;

CIIOCOOHOCTH IMPUMCHATH 3HAHUS, TIOJIYHAaCMBbIC ITPHU U3YUCHUN XUMUH, IJIs1 PCHICHUA 3a/1a4,
CBA3AaHHBIX C oxpymammeﬁ l'[pPIpOI[HOﬁ Cp@I[OIZ, IMOBBIIICHUA YPOBHHA 9KOJIOTUUYECKOM KYJIBTYPHI,
OCO3HaHMS TJI00ATBLHOTO XapaKTepa 3KOJIOTUICCKUX npo6neM n l'[y’l“ef[ HX peHICHUs ITOCPCACTBOM
MCTOA0B XMMUH,

9KOJIOT'MYCCKOI'0 MBIIIJICHUA, YMCHUA PYKOBOACTBOBATLCA UM B HO3H3B3.TCJ'IBHOIZ,
KOMMyHHK&THBHOfI 1 COILIMaJIbHOM IPpaKTHUKE.

MCTaHpC,I[MCTHLIe PE3YyJbTAaThI. B coctage MCTAIIPECAMCTHBIX PE3YJILTATOB BBIACIISAOT
3HAYUMBIC JTJIsA (I)OpMHpOBaHI/ISI MUPOBO33PCHUA o6meHaquLIe IOHATHA (SaKOH, TCOPpH, IPUHIIHII,
THUIIOTE34a, (I)aKT, CUCTEMA, ITPOLECC, SKCTICPUMCHT U ,Z[p.), KOTOPBIC UCITOJIB3YIOTCA B €CTCCTBCHHO-
HAaYYHBIX y‘-IeGHBIX npeamMeTax U NO3BOJIAKOT HA OCHOBC 3HAHUM U3 ATUX npeamMcTOB (I)OpMI/IpOBaTL



IIPEJICTaBJICHHE O 1IEJIOCTHON HAyYHON KapTHUHE MUPA, U YHUBEPCAJIbHBIE YU€OHbIE AEHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHUKATHBHBIE, PETYISITUBHBIE), KOTOPBIE 00ecTIieynBaroT (popMUpOBaHUE
TOTOBHOCTHU K CAaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO U OCYILIECTBICHHUIO YU€OHOH JeATEIIbHOCTH.
MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHS 00pa30BaTEeIbHON MPOTPaMMBI 110 XMMHHU OTPAXKAIOT
OBJIAJICHUE YHUBEPCAIbHBIMU IIO3HABATEIbHBIMU ACUCTBUSMHU, B TOM YHUCIIE:

1) 6a30BBIC JTOTUYECKHE JICHCTBUS:

YMEHUE UCI0JIb30BATh IPUEMBI JIOTHYECKOTO MBIIUICHHS IIPY OCBOCHUY 3HAHMIA:
PacKpbIBaTh CMBICII XUMUYECKUX MOHATUH (BBLAETATh UX XapaKTEpHbIE PU3HAKH, YCTAaHABIUBATh
B3aUMOCBSI3b C IPYTMMHU MOHATUSMU), UCIIOJIb30BaTh MOHATHUS U1 00BSCHEHUS OTAENbHBIX (PaKTOB
U SIBJIEHU, BEIOUPATh OCHOBAHUS U KPUTEPUH U1 KJIACCU(PHUKAIIUN XUMUYECKUX BEILIECTB U
XMUMHMUYECKUX PeaKlUii, yCTaHaBIMBATh IPUYMHHOCIIEICTBEHHBIE CBSI3U MEXKy 00bEKTaMU
W3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHbBIE, I€JyKTUBHbBIE, TI0 AHAJIIOTUH), 1€TIaTh
BBIBO/IbI U 3aKJIFOUECHUS;

yMEHHE NMPUMEHSTH B MPOIecce MO3HAHUS MOHATHUS (TPEeMETHBIE U METaINpeIMETHBIE),
CHUMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOIb3yEMbIE B XUMUU, TPe0Opa30BhIBATH HIUPOKO
MMPUMCEHACMBIC B XMUMHUU MOICIIBHBIC IPCACTABJICHUA — XUMHUYECKHUH 3HAK (CI/IMBOJ'I SHeMeHTa),
XuMHueckas (opMyna U ypaBHEHHUE XUMUYECKOM peakiuu — Mpu peuieHUH yueOHO-
II03HAaBAaTCJIbHBIX 3a1a4, C y‘-IéTOM 9TUX MOACJIBHBIX Hpe)ICTaBJ'IeHI/II\/'I BBIABJIATH U XapaKTECpHU30BaTh
CYIIECTBEHHBIE TIPU3HAKU H3yIaEMBIX 00bEKTOB — XHMUYECKUX BEIIECTB U XUMHUYECKUX PEaAKIINH,
BBISIBJISTH OOIIHE 3aKOHOMEPHOCTH, TPHYUHHOCIICACTBEHHBIC CBSI3U M TPOTHBOPEYHS B U3Y4aEMbIX
mporieccax u SBJICHUSX, PeJiaraTh KPUTEPUH JIJIsl BBISIBIICHUS STUX 3aKOHOMEPHOCTEH |
MPOTHBOPEUHNI, CAMOCTOSTEIILHO BEIOMPATH CIIOCOO pelIeHus y9eOHOM 3a1auu (CpaBHUBATH
HECKOJIbKO BAPHAHTOB PEIICHHS, BEIOUPATh HanOOJIee MOAXOISIINI ¢ YIETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHUER);

2) 6a30BBIC UCCIEAOBATEIBCKUEC JCHCTBUSA:

YMCHHE UCIIOJIb30BAaTh IIOCTABJICHHBIC BOIIPOCHI B KAYECTBE HHCTPYMCHTA IIO3HAHNA, a
TaKKC B Ka4YCCTBC OCHOBBI JJIsA (bOpMHpOBaHI/IH THUIIOTE3hI 110 IIPOBEPKE ITPABUJIIbBHOCTH
BBICKA3bIBACMbIX CY)K,I[CHHP'I;

ano6peTeHHe OIIbITA 11O IIJIAHUPOBAHWIO, OPraHU3allUU U ITPOBCACHUIO YYCHUYCCKUX
OKCIICPUMCHTOB: YMCHUC Ha6J'II-O,I[aTB 3a X0A0M IIponecca, CaMOCTOATCIIbHO IIPOTrHO3UPOBATL €I0
pe3yibpTar, (bOpMy.]'II/IPOBaTB 0606H_IGHI/I$I " BBIBO/JIbI 11O pE3YyJibTATaM HpOBCI[éHHOFO OIIbITA,
HCCICO0BaHUA, COCTABJIATH OTYET O HpOHeHaHHOﬁ pa60Te;

3) pabora ¢ uHpOpManuei:

yMEHUE BBIOMpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATH HH()OPMAIUIO pa3IMUHBIX BUJIOB U
¢dbopM npeacTaBiIeHus, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB (HAy4HO-TIOMYJIsIpHAst TUTepaTypa
XMMUYECKOT0 COJIep KaHus, CIIpaBOYHbIe T0coOUs, pecypchl HTepHeTa), KpUTHUECKH OLIEHUBATh
MIPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

YMCHHC ITPUMCHATDH PA3JIMYHBIC METO/AbI U 3aIIPOCHI ITPHU MMOUCKE U 0T60pe I/IH(I)OpMaI_II/II/I )51
COOTBCTCTBYIOIIHUX JAHHBIX, HCO6XOI[I/IMBIX JJIs BBITIOJTHCHU A y‘IC6HBIX U ITO3HABaTCJIbHBIX 3aJa4
OHpC,Z[CJIéHHOFO THIIA, HpI/I06pCTCHI/IC OIIbITA B 00JIACTH UCITOJIb30BaHUS HH(bOpMaI_II/IOHHO-
KOMMYHUKATHBHBIX TEXHOJIOT Hﬁ, OBJIAACHUC KyJ'ILTypOfI AKTUBHOTI'O UCIIOJIE30BAHUS PA3JIMIHBIX



MTOMCKOBBIX CUCTEM, CAMOCTOSITEIIEHO BEIOMPATH ONTHUMAIBHYIO (JOPMY IpEACTaBICHUS
nH(GOpMAIINY ¥ WUTIOCTPUPOBATH PEIIacMble 33/1a41 HECIIOKHBIMU CXeMaMU, IMarpaMMaMu,
apyrumu popmamu rpaduku U BX KOMOMHALUSAMMY,

YMEHHUE HMCII0JIb30BaTh U aHAJTM3UPOBATh B IpoIiecce YIeOHOU M MCCIIe0BATEIbCKOM
ACATCIBbHOCTHU I/IH(l)OpMaIII/IIO O BJIMAHUHA NPOMBIIIJICHHOCTH, CCJILCKOI'O XO3IHMCTBA U TPAHCIIOPTAa Ha
COCTOSIHME OKPYKAIOLIEH IPUPOJHOU CPELbL;

VY obyuarorierocst OyayT COpMUPOBAHBI CIEAYIONIUE YHUBEPCATHLHBIC KOMMYHHKATHBHBIC
JIEUCTBUSL:

YMEHHE 33/1aBaTh BOIPOCHI (B X0/ Iuaiora v (Wim) IUCKYCCHH) MO CYIIECTBY
o0cyx1aemMoi TeMbl, (GOPMyIUPOBaTh CBOM MPEIJIOKEHHUSI OTHOCUTEIHHO BbITIOTHEHUS
MPEeUI0KEHHOM 3a/1a4H;

HpI/IO6peT€HI/IC OIbITa NPE3CHTAUHN PE3YIbTATOB BLINIOJIHCHUA XUMHUYCCKOTO SKCIICPUMCHTA
(J1abopaTopHOTO OMBITA, JIA0OPATOPHOU PAOOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO
MIPOEKTA);

3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMU MTO3HABATEILHOMN U
HCCIIEIOBATENIbCKON AESITETbHOCTH IPU PEIIEHNH BO3HUKAIOLIUX MTPO0JIeM Ha OCHOBE y4€Ta 00LuX
MHTEPECOB U COTIACOBaHMS MO3ULIUMN (00CYX1eHNs, 0OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI»,
KOOpAMHAIMS COBMECTHBIX JEMCTBUH, ONIPEETICHUE KPUTEPHUEB 110 OLIEHKE KAaYECTBA BHIMOJIHEHHON
paboTHI U ApyTHE);

VY obyuarorierocst OyayT chopMUPOBaHBI CISAYIONINE YHUBEPCATbHBIC PETYIISITUBHBIE
IEUCTBUS:

YMCHHE CaMOCTOATCIIBHO OIMPEACIIATE HCIU ACATCIbHOCTH, IINIAHUPOBATh, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPpH H606X0,Z[I/IMOCTI/I KOPPEKTHUPOBATH CBOIO ACATCIILHOCTD, BBI6I/IpaTI>
HauoOoJjee B(l)q)eKTI/IBHI)IC CII0COOBI pEeUICHUA y‘le6HBIX " IIO3HABaTCJIbHBIX 3aJJa4, CAaMOCTOATCIIbHO
COCTaBJIATH UJIM KOPPEKTUPOBATH HpGI[J'IO)KCHHBIﬁ AJIrOpUT™M HeﬁCTBHﬁ IIPH BBIIIOJIHCHHUHU 33,[[3HI/II>1 C
y‘léTOM IMOJIYYCHH A HOBBIX 3HaHUI 00 n3ydya€MBbIX 00BEeKTax — BCIICCTBAX U pCAKIUAX, OLUCHUBATH
COOTBETCTBUEC ITOJIYYCHHOI'O PE3yjibTaTa 3asBIICHHOMU eI,

YMCHHC UCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCThI, IIPpCAJIaracMbIC B YCIIOBUU Sa,I[aHI/Iﬁ.

[IpenmeTHbIe pe3ysIbTaThl OCBOSHHSI TPOTPAMMBI 110 XMMHH HA YPOBHE OCHOBHOT'O OOIIEro
o0OpaszoBaHwUsI.

B cocraBe npeMeTHBIX PEe3yJIbTATOB 10 OCBOECHUIO 00sI3aTEILHOIO COAEPIKaHus,
YCTaHOBJICHHOTO IaHHON MpUMepHON paboyeil mporpaMMoil, BBIIENIAIOT: OCBOSHHbIE
oOyJarouMucs HayyHble 3HaHHsI, YMEHHSI U CLIOCOOBI AEUCTBUM, ciennduyeckue s npeMeTHON
oOnacti «XUMHs», BUJBI AEATEIBHOCTH O TOTy4YE€HUI0 HOBOTO 3HAHUS, €0 MHTEPIPETALIUHY,
peoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YIEOHBIX U HOBBIX CUTYaLIUsX.

K xoniy o6y4yenust B 9 kiacce y o0ydaromierocst Oyny copMUpOBaHbI CIEAYIOIIHE
MpEeAMETHBIE PE3yNIbTaThl 10 XUMUU:

- PACKpPBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX MOHITUN: XMMHYECKUI 9JICMCHT, aTOM,
MOJICKYJIa, HWOH, KAaTHOH, A4aHWOH, IPOCTOC BCHICCTBO, CIOXKXHOC BCIICCTBO, BAJICHTHOCTD,



IEKTPOOTPHULATEIBHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKas peaklis, XMAMUUECKasl CBA3b, TEIUIOBOU
3pQeKT peakuud, MOJIb, MOJSPHBIA 00BEM, pPACTBOP, AIEKTPOJIMUTHL, HEIIEKTPOJHUTHI,
UIEKTPOJINTUYECKAST JUCCOLMALIASA, PpEaKUUU MOHHOIO OOMEHa, KaTajJu3arop, XUMHUYECKOe
paBHOBecue, 0OpaTuMble U HEOOpaTUMBbIE PEaKIMU, OKUCIUTEIHHOBOCCTAHOBUTEIbHBIC PEAKLUH,
OKHUCJIUTEIb, BOCCTAaHOBUTENb, OKHCIEHHE W BOCCTAaHOBJEHHUE, aUIOTPOINUs, aM(OTEpHOCTb,
XMUMMUECKas CBs3b (KOBAJEHTHAs, MOHHAs, METaUIn4yecKasi), KpUCTAJUIMUECcKasl PeléTKa, KOppo3us
METaJJIOB, CILJIaBbl, CKOPOCTh XUMUYECKON peaKIiy, peenbHo gonyctumas konueHnTpauus (IIJ1K)
BELIECTBA;

— WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHITHM M MPUMEHSATHITH
MOHSTHS NPU ONKUCAHUU BEIIECTB U UX MPEBPAILEHUI;

— HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUISl COCTaBieHHS (OpMYJ BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKIUH;

— OTPENENATh BaJICHTHOCTb U CTENEHb OKHUCIEHUS XUMHUYECKHX D3JIEMEHTOB B
COEIMHEHUSX PA3JIMYHOTO COCTaBa, IPUHAJUIEKHOCTh BEIIECTB K ONPEIENIEHHOMY Kiaccy
coeMHeHU 1o (opmynaM, BUJ XUMHMUYECKOH CBA3M (KOBaJE€HTHAas, MOHHAs, METAJJIMYecKas) B
HEOPraHMYeCKUX COEAMHEHUSX, 3apsA] UOHA 10 XUMUYecKo (opmyrie, XapakTep cpeabl B BOAHBIX
pacTBopax HEOPraHUYECKUX COCTUHEHUM, TUTl KPUCTANINYECKON perIéTKN KOHKPETHOTO BEIlleCTBa;

- packpsiBaTh cMbica [lepuonnueckoro 3akona [[.M. MenneneeBa u 1EMOHCTPUPOBATH
€ro TNOHMMaHHUE: ONMUCHIBaTh M XapaKTepu3oBaTh TabmuuHyro ¢opmy [leproauueckoil cUCTEMbI
XMMHMUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHSATHUS «rJaBHas mnoArpynmna (Arpymma)» U «noOodHas
noarpymnma (brpymnmna)», Mansie u 00JIbIIINE TEPUOJIBI, COOTHOCUTH 0003HAYEHHUS, KOTOPHIE HMEIOTCS
B NEPUOAMYECKON Tabiuie, ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsij sijpa, 00lee YUCIIO JIEKTPOHOB U paclpeieieHUe UX M0 IEKTPOHHBIM
CJI05IM), OOBSACHATH 00IIIE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB U UX COCIUHEHUI B
npeaesax MajablX IEPUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHUS UX aTOMOB;

— KJIacCU(PUIMPOBATh ~ XMMUYECKUE  DJIEMEHTbl, HEOpPraHWYecKhue  BellecTBa,
XMUMHUYECKHE peakiuu (MO0 YUCIy U COCTaBy YYaCTBYIOIIMX B pEaKUUU BEUIECTB, 10 TEILIOBOMY
3¢ deKTy, M0 U3MEHEHHUIO CTENIEHEH OKUCIECHUSI XUMUYECKHX AJIEMEHTOB);

— XapaKTepu30BaTh (OMHUCHIBATh) 0OIIME W crneuuduyecKkue XUMHUYECKHE CBONCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPXKIasi OMUCAHUE MPUMEpPAMU MOJIEKYJSIPHBIX M HOHHBIX
YPaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

— COCTaBJISITh YPABHEHUS 3JIEKTPOIUTHUECKOMN JUCCOLMAIINU KUCIIOT, LIEI0YeH U COJIeH,
MOJIHBIE U COKpalléHHBbIE ypaBHEHUS pEaKIHil HMOHHOrO OOMEHa, YpaBHEHHs peaKlui,
MOATBEPKIAIOIINX CYILIECTBOBAHUE T€HETUUYECKOM CBSI3M MEXK/1y BEIIECTBAMU PA3JIMYHBIX KIJIACCOB;

— pPacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHOBOCCTAHOBHUTENIBHBIX PEAKLUHUA MOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca STUX PeaKIuii;

— IIPOTrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOEHHS, BO3MOKHOCTH
IIPOTEKAHUS XMMUYECKUX MPEBPAICHUN B Pa3IMUHBIX YCIOBHAX;

— BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO
JI0JIF0 XUMUYECKOTO 3JIEMEHTa Mo (GopMylie COETUHEHHs, MAaCCOBYIO JIOJIIO BEIECTBAa B PacTBOpE,
IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUUYECKON pEeakLnu;

— CIIEZIOBaTh MpaBWJIaM T[IOJIb30BAHUS XMMHMYECKOW TOCyaod U JabopaTOpHBIM
000pyZI0BaHUEM, a TAKXKe MPpaBUIIaM 00paIeHHs C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMU T10
BBITMIOJTHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB IO TMOJIYYEHHIO U COOMpPaHUIO ra3000pa3HbIX
BEIIECTB (aMMHUaKa M yriIeKHCIIOoro rasa);



- MPOBOMTH PEAKIIMH, MOJTBEPKIAAIONINE KaUeCTBEHHBIH COCTAB Pa3JIMUHbIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHIOPOMHMI, MO, KapOoHart, Qocdar, cuiamkar, cyabdar,
THJIPOKCHIMOHBI, KATHOHBl AMMOHHUSI U MOHBI M3Y4YECHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIICCTB;

— MPUMEHSATh OCHOBHBIC OTEPALUH MBICIIUTEIBHOM JCATCIBHOCTH — QHAINU3 U CUHTE3,
CpaBHEHHE, O0O0OOIICHUE, CHCTEMATH3AIMIO, BBISBICHUE MPUYMHHOCICACTBCHHBIX CBS3CH — VIS
M3Y4YCHHUS] CBOWCTB BEIECTB M XMMHUYECKHX PEAKIMid, €CTECTBCHHOHAYYHbIC METOJIbI MMO3HAHUS —
HaOJII0JICHUE, U3MEPEHHE, MOJICIIMPOBAHUE, IKCIIEPUMEHT (peasIbHbII U MBICJICHHBIH).

Coneprxxanue y4eOHOro npeamera

Paznean 1. IloBTopenue n 06001eHe 3HAHUIA.

[Tepuonnueckuii 3akoH. [lepruoanyueckas cucTeMa XUMHUECKUX AIEMEHTOB
J.W. Mengaeneea. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUYECKUX
AJIEMEHTOB TIEPBBIX TPEX TIEPHOIOB, KaUs, KAJbIUA U UX COCTMHEHU B COOTBETCTBUH C
MOJIOKEHUEM dJIeMeHTOB B [leproanueckoii cucreMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemecTBa: BUAbBI XUMUYECKOU CBSA3U. THUIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTB CBOMCTB BEIIECTBA OT TUNA KPUCTAIUIMYECKON PEMIETKU M BUJA XUMHUYECKON CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHWYECKUX BEIIECTB (MEXAyHapOAHAS U
TpHUBHAJIbHAST). XUMUYECKHE CBOWCTBA BELIECTB, OTHOCAIIMXCS K Pa3IMYHbIM Kiaccam
HEOPraHUMYECKUX COCIVUHEHHUN, TCHETUYECKAasl CBSI3b HEOPraHMYECKUX BEILECTB.

Pasznea 2. Crexuomerpusi. KonmudecTBeHHbIE OTHOIIIEHUSI B XMMHUM.
Monb — equHuUIa KOIMYecTBa BemecTBa. Yucno ABoraapo. MonsipHas macca.
3akoH ABoraapo. MossipHblli 00beM raza. HopmanbHbie U CTaHIaPTHBIC YCIOBHS.

PacueTs! no YpaBHCHUAM peaKquI. Brrancnenue MaccChl, 00beMa UM KOJIMYECTBA BE€OICCTBA
110 U3BECTHOM macce, 06’beMy HJIM KOJIMYECTBY BCUIECTBA OJJHOT'O U3 pC€arCHTOB HUJIM ITPOAYKTOB.
PacueTsl 00beMHBIX OTHOIIEHUH ra30B B XMMHYECKHX pPCaKIUAX. Brranciaenue koimndecTBa
MOJICKYJI 11O U3BCCTHOMY KOJIMYCCTBY BCIICCTBA.

Jlemoncmpayuu.

IToxkas HCKOTOPBIX COCI[I/IHCHI/Iﬁ KOJINYCCTBOM BCIIICCTBA 1 MOJIB. HeMOHCTpaHHﬂ MOJIAPHOI'O
o0BeMa HACaJIbHOI'O ra3a.

Pa3nen 3. Xumuueckasi peakuus.

KJ'IaCCI/I(l)I/IKaI_[I/IH XUMHWUYCCKHUX peaKI_II/Iﬁ 110 PA3JIMYHBIM ITPpHU3HAKAM (HO YuCJIy U COCTaBy
Y49aCTBYIOIIUX B pE€aKIUU BCIICCTB, 110 TCIIJIOBOMY 3(1)(1)eKTy, 10 U3MEHEHHUIO CTEeTICHEH OKHUCICHUS
XUMHWYCCKHX JJICMCHTOB, I10 O6paTI/IMOCTI/I, 110 Y49aCTHIO KaTanH3aTopa). DK30- " SHAOTCPMUYCCKHUC
pCaKknuu, TCPMOXUMHUYCCKUC YPABHCHUS.

Ilonsatue o CKOpOCTHU XHMHUYECKOM pCaKkiuu. [TousTue 00 O6paTI/IMBIX u HCO6paTI/IMBIX
XUMHUYCCKUX PCAKIUAX. IToHsATHE O TOMOT€HHBIX U TCTCPOTCHHBIX PCAKIUAX. ITonsarue o



XHUMHUYCCKOM PaBHOBCCHUMU. q)aKTOpBI, BJIMAIOIIUC HA CKOPOCTH XUMHUYCCKOM PCaKun U MOJIOKCHUC
XUMHUYCCKOT'O paBHOBCCHUA.

OKUCIUTENTEHOBOCCTAHOBUTEIBHBIE PEAKIIMH, JICKTPOHHBIN OaaHC OKUCIUTEIEHO-
BOCCTaHOBUTEIbHOU peakiuu. CocTaBieHHE ypaBHEHUN OKUCIUTEIBHOBOCCTAHOBUTEIbHBIX
peaKmuii ¢ UCIOJIb30BaHIUEM METOA MIEKTPOHHOTO OanaHca.

Teopus 3eKTPOIUTHUECKON AUCCOLMALIMU. DIEKTPOIUTHI U HE AIIEKTPOJINThl. KaTHOHBI,
aHUOHBI. MexaHN3M IMCCOIMALMY BELIECTB C Pa3IMYHbIMU BUJAMHU XUMUYECKOU cBs3U. CTENeHb
muccouuanuu. CuibHbIE U c1a0ble 3JEKTPOJIUTHI.

Peakunu nonHoro oOMeHa. Y cnoBusi NpOoTEKaHUs peakuii HOHHOTO 0OMeHa, MOJIHbIE U
COKpallEHHbIE HOHHBIE YpaBHEHU peakiuil. CBOICTBA KMCIOT, OCHOBaHUM U COJIEH B CBETE
MPEACTABICHUH 00 AMEKTPOJUTHUYECKON Arcconnanun. KadectBeHHbIe peakiinu Ha HOHBL. [loHsTHEe
O THAPOJIU3E COJIEH.

Jlemoncmpayuu.

DIEeKTPOTPOBOAHOCTD BOJIBI M BOJHBIX PACTBOPOB PA3JIMYHBIX cOeqMHEHU. OnpenencHne
KHACJIIOTHOCTH CPEJIBI TIPY TIOMOIIM YHHBEPCATLHOTO WHANKaTopa  pH-MeTpa. Pasnoxxenue
IMXpoMata aMMOHHUS («BYJIKaH»). MeTHO-IIMHKOBBIN ralbBAHUYECKAN dJIEMEHT. DIIEKTPOIIN3
BoJHOrO pactBopa opomuaa menu(Il). Dx3oTepMudeckue u SHAOTEPMUUECKHUE PEAKIUH (TOPEHHE
MarHusl, paszjaoKeHHe Majaxura). Biusaue pa3nuuHbix (pakTopoB (TeMneparypa, KOHIEHTpaus,
CTENEeHb U3MEIbUCHHS TBEP/IOTO BEIIECTBA) HA CKOPOCTH B3aMMOICHCTBHSI ITMHKA C COJISTHOM
KHCIIOTOM.

Jlabopamopuvie onvimei.

N3ydeHue 3eKTponpoBOAHOCTH PACTBOPOB U JIBMKEHHSI HOHOB B 3JIEKTPUUYECKOM TIOJIE.
CpaBHeHHE OKpAaCKU MHAMKATOPOB B pa3HbIX cpenax. Onpenenenrue KUCIOTHOCTH cpebl. Peakiumn
oOMeHa B pacTBOpax EKTPOIUTOB. ['uaponu3 coneit. OKUCIUTEIEHO-BOCCTAHOBUTEIIbHBIE
peaxiuu.

Paznen 4. HemeTa/Jbl.

[TonoxeHne HEMETAIIJIOB B TIEPHOINYECKON CUCTEME XUMHYECKUX AJICMEHTOB
J.1. MennaeneeBa. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS HeMeTalioB. OO0Iue CBOCTBA
HEMETAILIOB.

O6ma51 XapaKTCPpUCTHUKA I'aJIOT'CHOB. Ocobennoctu CTPOCHHUA aTOMOB, XapPaKTCPHbLIC
CTCIICHHU OKHCJIICHH . CTpOCHI/Ie nu (1)I/ISI/I‘leCKI/I€ CBOMMCTBA IIPOCTBIX BCUICCTB — I'aJIOTCHOB.
XHUMHYECKHE CBOMCTBA Ha MMpUMEpe XJiopa (BSaI/IMO,[[eI\;ICTBI/IC C MC€TaJlllaMH1, HCEMCTaJlJIaMU,
H_[eJ'IOLIaMI/I). XJ'IOpOBOI[OpOI[. Consnas KHUCJIOTa, XUMHUYCCKUC CBOI’ICTB&, MOJIYYCHUC, TIPUMCHCHUC.
Z[eﬁCTBHC XJIOpa U XJIOpOBOJAOPOAa HA OPraHu3M YCJIOBCKaA. Baxwueiinme XJIOpUAbI U UX
HaxO0XKJACHUC B IIPUPOJC.

OOmas xapakTepucTtuka 3neMeHToB VIA-rpymnmbsl. OCOGEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHMSL.

Crpoenue u pu3ndecKre CBOWCTBA MIPOCTHIX BEIIECTB — KUCIOPOIa U CEPbl. AJUIOTPOITHBIE
MOAU(HUKAIIIN KUCIOPOAA U Cepbl. XUMHUUYECKHE CBOWCTBA cepbl. CepoBOIOPO, CTPOCHUE,



¢bu3nveckre 1 XUMHUECKue cBoicTBa. OKCHIBI Cephl KaK MPEICTaBUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kucioTa, Gpu3n4YecKue 1 XMMUYECKHE CBOMCTBA (00IIMe Kak MPEICTaBUTEINS Klacca KUCIOT
u crienupuyeckre). XMMHUUECKUE PEaKIliH, JIeXKAal[ie B OCHOBE MPOMBILIUIEHHOTO CIIOco0a
1oJIyueHus: cepHoi KucnoTsl. [Ipumenenne. Conu cepHOM KUCIIOTHI, KAUECTBEHHAs peaKus Ha
cynbdarnon. Haxoxaenue cepsl 1 €€ COeAMHEHU B TpUpOJIe. XUMHUECKOE 3arps3HEHUE
OKpY’Karolllel Cpe/ibl COEANHEHUAMHU CepbI (KUCIOTHBIE JI05K/IU, 3arPsA3HEHNE BO3/yXa U BOJOEMOB),
CTIOCOOBI €ro MpeI0TBPAICHHS.

OOmast xapakTepucTUKa 31eMeHTOB VATpymnmbsl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTCPHBIC CTCIICHU OKHCIICHH.

A30T, pacnpocTpaHeHue B Ipupo/jie, pusndeckre u XuMuueckue cBoiicrsa. Kpyrosopor
a3oTa B pupoje. AMMHUAK, ero GU3NYECKue 1 XUMHUYECKHE CBONCTBA, MOIY4YE€HNE U IPUMEHEHHE.
Conu aMMOHUS, UX PU3NYECKHE U XMMUYECKHUE CBOMCTBA, TpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHUSL. A30THas KUCIIOTa, €€ oaydeHue, (u3nuecKue U XuMU4YecKue cBoicTra (o0mue
Kak IIpeJICTaBUTEIN Kilacca KUCIOT U cnenuduyeckne). Mcnoap3oBaHue HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX YA00peHuil. XUMHUeCKoe 3arpsa3HeHHEe OKPYKAoIen CpeJibl
COEJIMHEHUSIMH a30Ta (KUCIOTHBIE JOXK AU, 3arpsI3BHEHUE BO3/lyXa, TOYBBI U BOJIOEMOB).

®dochop, amnotponnsie Mogudukanuu hocdopa, pusnueckue U XUMHYECKHUE CBOICTBA.
Oxcup gochopa(V) u dpochopnast kucnoTa, Gpu3nUecKue 1 XUMUIECKHE CBONCTBA, MOTYUYECHHUE.
Hcnonws3oBanne GocdaToB B Ka4eCTBE MUHEPATBHBIX yIOOPESHUM.

O6mras xapakrepuctuka 31eMeHToB [V Arpymnmbl. OcCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTETIEHH OKUCICHHUSL.

Yrnepon, amuioTponHble MoAd(UKaIK, pacpoCcTpaHeHHe B IPUpoe, hpruznueckue u
XUMUYECKHe cBoicTBa. Ancopbumsi. KpyroBopoT yriepoaa B mpupoae. OKCHabl yrieposa, ux
(buznyeckue U XMuMHUYECKHE CBOMCTBA, ACWCTBHE HA JKUBBIE OPraHU3MBbI, OTy4YeHHUE U IPUMEHEHHE.
DKoJoru4ecKue npooieMsl, cBsizaHHble ¢ okcuaoM yriepoaa(IV), runoresa rmodanbHOro
MOTETJICHUS KJIMMaTa, HapHUKOBBIHN 3(pdekT. YromapHas KucioTa u e€ coiu, Ux GU3ndeckue u
XMUMHYECKHE CBOMCTBA, MoydeHre U npuMeHeHue. KauectBenHas peakiusi Ha KapOOHATHOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEJIbCKOM XO3SHCTBE.

Kpemuuii, ero ¢usndeckre 1 XUMHUYECKUE CBOMCTBA, MOMyYEeHUE U IPUMEHEHHE.
Coenunenus kpeMHuus B mpupoje. O0uiue npeacraBieHus o6 okcue kpemuus(I1V) u kpemuueBoit
kucnote. CUITMKATBL, UX UCIIOJI30BaHKE B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH. BaxkHeline
CTPOUTENIbHBIE MaTepHAalIbl: KEpaMHUKa, CTEKJIO, IIEMEHT, OETOH, Kene300eToH. [IpobiemMsr
0€30MMacHOTO UCTOJIH30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Jlemoncmpayuu.

OO0pa3ibl TPOCTHIX BElECTB HeMeTaloB. [lonydeHune xiopa u u3ydeHne CBONUCTB XJIOPHOU
BoJbL. ['openue docdopa u cyppmbl B xiope. KauecTBeHHas peakiusi Ha XJIOpUI-HOHBIL. Peakius
COeIMHEHUS cephl U xkeie3a. [Tomydenne cepoBoioposa u ero ropeHue Ha Bozayxe. OcaxkaeHue
cynbhuaoB MetamuioB. [lonydyeHue cepHucToro ra3a. KauecTBeHHas peakiiust Ha CEpPHUCTBIN Ta3.
JleiicTBre KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI HA Meb U caxapo3y. OOyriuBaHue TyYHHKA
KOHIIEHTPUPOBAHHOM CepHO KHCcIoTol. PacTBopeHne ammuaka B Bojie («AMMHAYHBIA QOHTAHY).
[Tonyuenne amMmmuaka U3 XJI0pUa aMMOHUS U €T0 B3aUMOJICHCTBUE C XJIOPOBO10poaoM («/Ibim 6e3
OTHs»). B3aumoieiicTBie Menu ¢ pa30aBiIeHHON M KOHIICHTPUPOBAHHOM a30THOM KHCIOTOM.



BzaumoneiictBue dpocopHOro aHruapuia ¢ BOJIONW. 3HAKOMCTBO C KPUCTALNTUICCKIMHE PEIICTKAMH
Fpa(bI/ITa Hn ajaMasa. HOI‘JIOH_IGHI/Ie AKTUBUPOBAHHBIM YI'JIEM I'a30B U BCIICCTB, PACTBOPCHHLIX B BOJC.
OcaxaeHne KpEMHUEBOM KUCIIOTHI U3 PAaCTBOpA CHIIMKATA.

Jlabopamopnvie onvimbi.

29(6). KauectBeHHbIe peakllMM Ha COJIsiHYIO KucaoTy. 30(7). BeiTrecHeHUE ranoreHoB Apyr
npyra u3 pactBopoB coseil. 31 (8). U3yuenue cBoicTB cepHoit kucnoThl. 32 (9). 3ydenue cBoiCTB
BOJIHOTO pacTBopa ammuaka. 33(10). M3yuenue cBOMCTB pacTBopa kKapOOHATa HATPUSI.

Pa3pen 5. MerajLibl.

OO611as XxapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX IMOJIOKEHUS
B [lepnoanueckoit cucreme XumMudeckux anemeHToB .M. MenneneeBa u cTpoeHus: aTOMOB.
Crpoenne MeTaiuioB. MeTauiyeckast CBA3b U METAIINYECKask KPUCTAIIMUECKasl peIIETKa.
DNEKTPOXUMHUYECKUN PsiJl HANIPSDKEHUH MeTallioB. @U3ndeckrue 1 XUMUYECKHE CBOMCTBA
MeTaiuioB. O0mmue crnocoOsbl MomydeHust MeTaiioB. IIoHsATHE 0 KOPPO3UH METAIUIOB, OCHOBHBIE
CHOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTalb, UyryH, JOPATIOMUHUANA, OpOH3a) U UX
MIPUMEHEHHE B OBITY U IPOMBIIIIJIEHHOCTH.

lenouynslie MeTalIbl: oJI0KeHKE B [leproanueckoil cucreMe XUMUYECKUX JIEMEHTOB
JI.1. MenpeneeBa, CTpOEHUE UX aTOMOB, HaX0KJA€HHE B ipupoae. PU3ndecKkue 1 XUMUIECKUE
CBOMcTBa (Ha mpuMepe HaTpus U Kanus). OKCuabl U TUAPOKCUABI HaTpus U Kanus. [IpumeHnenue
IIEJIOYHBIX METAJUIOB U UX COETUHEHUM.

[[[€nouHo3eMenbHbIE METAJIBI MArHUWA M KaJIblIHMi: ToJI0KeHHne B [leproauueckoil cucreme
xuMuueckux anemeHToB .M. MenneneeBa, CTpoeHHe UX aTOMOB, HAX0XKJICHUE B IPUPOJIE.
dusnyeckre U XUMHUYECKHE CBOMCTBA Mardus 1 Kajlbplya. BaxxHele coequHEeHNs KaJIbIU
(oxcun, rumpokcua, cor). JKECTKOCTh BOJBI M CITOCOOBI €€ yCTpaHCHHUSI.

AmomuHuil: onoxenue B [lepronueckoit cucreMe XUMUYECKUX 2JIEMEHTOB
JI.1. MenpeneeBa, CTpOCHHE aTOMa, HaXOXKJAeHUE B Tpupoie. Pu3ndyeckue U XUMUICCKUE
CBOMCTBA almoMHUHMSA. AMGBOTEpHBIC CBOMCTBA OKCH/IA U THAPOKCH/IA ATFOMUHHUSL.

Keneszo. Munepasl xeneza. uznyeckre 1 XUMHYECKHE CBOICTBA (B3aUMOJICHCTBUE
C KUCJIOPOJOM, KuciaoTaMu, xjaopom). Coenunenus sxenesa(ll) u sxenesa(Ill) u ux cBoiicTsa:
OKCHJIBI, TUJPOKCHIBI U coyii. KauecTBeHHas peakius Ha MoH sxesne3a(lll). Yyryn u cranp —
BaYKHEHIIIME CIUIaBbI )Kele3a. 3aKkalleHHas ¥ OTHyIleHHast cTtajib. Kopposus xenesa.

Jlemoncmpayuu.

Konnexmus npocTsIX BeliecTB — MeTa/uioB. «CaTypHOBO JepeBo» (B3aHMOIEHCTBHE LIMHKA C
pacTBOpOM HUTpaTa cBUHIA). Koyutekuns BaxXHEHIINX MUHEpaIoB MeTauioB. BoccraHoBneHue
okcuna xenesza(lll) amromunuem. B3anmopaelicTBie HaTpus U KalbIMs ¢ BOJOW. 'opeHne HaTpus B
xyope. OkpalnBaHue MJIAMEHU COJIAIMU HaTpus U Kanblus. Kouiekuus « AIIFOMUHHN U €r0
CIUIaBbI». B3aumoeiicTBrE alfOMUHHUS C BOJIOM, pacTBOpaMH KUCIJIOT U 1ienodei. Kosneknus
«Kenes3o u ero crnass». [loyuenue )xene3HOro Kyrnopoca pacTBOPEHUEM XKelle3a B CEpHOI
kucinote. Okucnenue ruapokcua xenesa(ll) na Bosayxe. Kopposus xenesa.

Jlabopamopnvie onvimbi.



®dusnueckue cBoicTBa MeTauioB. CBOMCTBA THAPOKCUIA HATPUS.

Pa3nen 6. O0001menne cBegeHnii 00 3j1eMeHTAX H HEOPraHMYeCKHUX BellecTBaX.

3aKOHOMepHOCTI/I U3MEHCHHS CBOMCTB DJIEMEHTOB U IMPOCTHIX BCUICCTB B I''TABHBIX
ImoArpyImnax u B MaJibIX IEpHUOaax. 3aKOHOMepHOCTI/I N3MEHCHHS CBOMCTB CJIOKHBIX COGI[I/IHCHI/Iﬁ
OJICMCHTOB — BBICHIMX OKCHUJOB U THAPOKCHUAOB, JICTYYHUX BOJOPOJAHBIX COCIII/IHCHPlfl.

Jlemoncmpayuu.
O0pa3ipl TPOCTHIX BEUIECTB — METAUIOB U HEMETANIOB 2-TO U 3-TO MEPUOIOB.

Jlabopamopuvie onvimai.

CpaBHCHI/Ie KHCJIOTHO-OCHOBHBIX CBOMCTB BOAOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTaAJIIIOB.

Paznen 7. HauanbHble cBeeHHsI 00 OPraHUYeCKUX COeIMHEHUSIX.

[Tonsitne 06 oprannveckoit xumuu. [IpuunHbl MHOTOOOpa3Usi OPraHNYECKUX BELIECTB.
Crpoenue oprannueckux BemiectB. M3omepus. Kinaccudukanmst opranndeckiux BeHIecTB.

VYrneBoaopoiel (ME€TaH, 3TaH, MpOTaH, OyTaH, dTHJICH U alleTUJICH): CBOHCTBA
1 npuMeHenue. [IpupogHpie HCTOYHUKYU YTIIEBOAOPOJIOB: MPUPOIHBIN a3, He(Th, YrOJb.

Kucnoponoconepsxkamiue opranndeckue Beuiectsa. CnupTsl (METaHOM, ITaHOI,
STUJICHTJIUKOJIb, TIMLIEPUH): CBOMCTBA U npuMeHeHne. KapOoHoBbIe KUCIOTHI (YKCYCHas,

CTeapHHOBAasI, OJIEMHOBas1). JKUpbI. YTIeBOabI (TIIFOK03a, KpaxMal, MEJUTI0N03a). AMUHOKUACIOTHI
(amuHOYKCYCHas KucioTa). benkmu.

Jlabopamopuvie onvimei.

N3ydenune CBOMCTB YKCYCHOM KHUCIIOTHI.

Pa3znen 8. Xumus u oxkpyskawmas cpeaa.

HoBeie MaTepuainsl 1 TexHosioruu. BemiectBa u Mmatepuaibl B IOBCEIHEBHOM KU3HU
yenoBeka. XuMus 1 310poBbe. be3onacHoe ncnoib30BaHue BEIIECTB U XUMUYECKUX PEaKIuil B
obITy. [lepBas moMoIIb PU XUMUYECKHUX 0XKOTax U OTpaBleHUSX. OCHOBBI IKOJIOTUYECKOM
IrpaMOTHOCTH. XMMHUYECKOE 3arpsi3HEHNE OKpYKarolel cpebl (peenbHast 10 mycTuMas
koHueHTpauus Beuiects — [1/1K). Poib XuMuu B pelieHnH SKOJIOTHUECKUX MPOOIeM.

[IpupoaHbIle HCTOYHUKH YTIEBOAOPOJOB (Yroiib, MPUPOIHBIN T'a3, HE(PTH), MPOAYKTHI UX
nepepaboTKU, UX POJIb B OBITY M MPOMBIIIEHHOCTH.

Jlemoncmpayuu.

O6p33].[OB MaTepuajioB (CTCKJ'IO, CIIJIaBbI METAJIJIOB, IIOJIMMCPHBIC MaTepI/IaJIbI).



TemaTn4veckoe IJIAHUPOBAaHUE yqeﬁﬂoro nmpeamMera

Paszgen / Tema Koa-go ak. Pexomennyembiii JOP
qacoB
Paznex 1. IloBTopenue n 4 https://lesson.academy-
00001IeHN e 3HAHUH content.myschool.edu.ru/04/09
Paznea 2. Crexuomerpus.
KoaunuecTBeHHBbIE OTHOILIICHUSA B 8
XMMHUHN
Tema 2.1. Mosib, MOJIsIpHAs Macca, ) https://lesson.academy-
pacyeThl Mo XUMHUUECKOH (hopmyite content.myschool.edu.ru/04/09
Tema 2.2. 3akoH ABOTAIPO. https://lesson.academy-
2
OTHOCHTENIbHAS [UIOTHOCT Fa30B content.myschool.edu.ru/04/09
Tema 2.3. PacueTsl 110 ypaBHEHHIO 4 https://lesson.academy-
peaknuu content.myschool.edu.ru/04/09
Paszpnen 3. Xumuyeckasi peakums 14
Tema 3.1. Teopus ) https://lesson.academy-
AIIEKTPOJTUTUYECKOM TUCCOIIHAIINN content.myschool.edu.ru/04/09
Tema 3.2. KucioTHOCTB CpeIbl. ) https://lesson.academy-
Wuaukatopsl content.myschool.edu.ru/04/09
Tema 3.3. KauecTBeHHbIE peaKIuu 2 hitps://lesson.acadermy-
content.myschool.edu.ru/04/09
Tema 3.4. OKuCIUTETLHO- 5 https://lesson.academy-
BOCCTaHOBHTEJIbHBIC PEAKIIHU content.myschool.edu.ru/04/09
Tema 3.5. I'anpBanndeckue
3JIEMEHTHI U aKKYM YJIATOPBL. 2 tips:/lesson. academy-
content.myschool.edu.ru/04/09
DIIEKTPOJIN3
Tema 3.6. D1eMeHTH XUMHYSCKOM
TEPMOJIMHAMUKHU U XUMUYECKON 2 https://lesson.academy-
content.myschool.edu.ru/04/09
KHHCTUKHN
Tema 3.7. Knaccudukarus ) https://lesson.academy-
XHUMHUYECKHX PEaKIHii content.myschool.edu.ru/04/09
Pasznen 4. Hemeraibl 24
Tema 4.1. 'ajoreds! U ux 4 https://lesson.academy-
COEMHEHUS content.myschool.edu.ru/04/09
https://lesson.academy-
Tema 4.2. Cepa n ee coeanneiis 6 content.myschool.edu.ru/04/09
https://lesson.academy-
Tema 4.3. A30T 1 ero coepuHeHuA 6 content.myschool.edu.ru/04/09
https://lesson.academy-
Tema 4.4. Docdop w ero coeamrenns 2 content.myschool.edu.ru/04/09
Tema 4.5. Yraepoa u ero 5 https://lesson.academy-

COCAMHCHUA

content.myschool.edu.ru/04/09
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