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IHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa Mo XMMHM HAa YpOBHE OCHOBHOI'O 00IEro oOpa3oBaHMs COCTaBlieHA Ha OCHOBE
TpeOOoBaHUIl K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MpPOrpaMMbl OCHOBHOTO OOILEro
oOpaszoBanus, mnpexacraBieHHblx B DPI'OC OOO, a Ttakxke Ha ocHOBe (heaepanbHON paboueit
MpOrpaMMbl BOCHHUTAHUSA M C Y4ETOM KOHIEHIMH MpernofaBaHus yueOHOro mpeamera «XUMHS» B
oOpa3oBaTenbHBIX opranu3anusx Poccuiickoii Demeparium.

[Tporpamma 1o XuMuM Aa€T NpeACTaBICHUE O 1IeNAX, 00IIel cTpareruu 00ydeHusl, BOCHUTaHUS
U pa3BUTUS OOYyYAIOMIMXCS CPEICTBAMH Y4YeOHOTO TpEIMETa, YCTaHaBIMBAEeT 00s3aTeNbHOE
IIPEIMETHOE COZIEp KaHNE, IPETyCMAaTPUBAET PaclpeIeIeHUE €ro Mo KilaccaM U CTPYKTypUPOBaHHUE I10
pa3zenaMm M TeMaM MpOrpaMMbl 10 XUMHH, OIpelesieT KOJWYECTBEHHbIE M KayeCTBEHHbIE
XapaKTEPUCTHKH COJCPKaHMsI, PEKOMEHIYEMYIO TOCIEIOBATEIBHOCTh W3YUEHHUS] XUMHH C y4ETOM
MEXIMPEAMETHBIX W BHYTPUIPEIMETHBIX CBSI3€d, JIOTUKM Y4eOHOro TMpolecca, BO3PACTHBIX
0COOCHHOCTEH 00ydYaromuxcs, onpeeNseT BO3MOKHOCTA TpeaMeTa Ui peaau3ainuu TpeboBaHui K
pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelIbHON IMporpaMMmbl Ha YPOBHE OCHOBHOT'O OOILIETO
o0pa3oBaHMs, a Takke TpeOOBaHUI K pe3yjbTaraM OOy4YeHHMS XMMHHM Ha YPOBHE IIeJiel H3y4yeHHs
IpeaMeTa U OCHOBHBIX BHJIOB y4e€OHO-ITO3HABATEJILHOM JESATENbHOCTH 00YYaronIerocst o OCBOCHHIO
y4e0HOT0 CO/Iep KAHHUS.

Pabouas nporpamma no xumuu i 8«Y» cocTaB/eHA HA OCHOBE CJIEIYIOIINUX TOKYMEHTOB:

o ®enepanbHbiii 3akoH OT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanuny» ¢
y4éToM H3MeHeHuM, BHecEHHBbIX [Ipukasom Munnpocsemenus ot 31.07.2020 Ne 304 (B
penakiuu oT 04.08.2023 Ne 479-D3).

e OoOnactHoit 3akoH «O0 o6pa3oBanuu B PoctoBckoit obOmactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 24.01.2023 Ne 824-3C).

e [Ipukaz Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenuu Ilopsinka opranuzauuu u
OCYIIECTBJICHUS 00pa30BaTEIbHON JEATEIbHOCTH 110 OCHOBHBIM 00IIe00pa3oBaTeIbHBIM
mporpaMMaM — 00pa3oBaTeIbHBIM IMPOrpaMMaM HaYyalbHOTO OOIIET0, OCHOBHOTO OOIIEro u
CpenHero o0Iero oopa3oBaHUsD.

e [lpuka3 MunuctepctBa mnpocsemeauss P® ot 21.09.2022 Ne 858 "OO6 yrBepxaeHUH
¢denepanbHOrO TMepeyHs Y4YeOHHKOB, JONMYIIEHHBIX K WCIOJb30BAHUIO IMPH peau3aliu
MMEIOLINX FOCYAapCTBEHHYIO aKKPEAUTALMI0 00pa30BaTEIbHBIX MPOrpaMM HayalIbHOTO OOIIETO,
OCHOBHOTO 00I1I1ero, cpenHero ooOmero o0pa3oBaHHs OPraHU3ALMSIMH, OCYIIECTBISIOIIUMU
o0pa3oBaTeNbHyI0 JESATENIbHOCTh U YCTAaHOBJEHHUS MpPENeIbHOrO0 CpOKa HCIIOJIb30BAHUS
UCKJTIOUEHHBIX YUeOHUKOB".

e [Ipukaz Munnpocemenusi Poccun ot 31.05.2021 Ne 287 «OO6 yTBepkaeHHH (eaepaibHOTO
roCyIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAapTa OCHOBHOTO 00IIIEero 00pa3oBaHUs».

e [Ipukaz MunnpocsemnieHusi Poccun ot 18.05.2023 Ne 370 «OO6 ytBepkneHuu denepanbHOM
o0pa3oBaTeabpHON IPOrpPaMMbl OCHOBHOTO OOIIETO 00pa30BaHUS.

e ®depnepanbHas paboyass mporpamMma BOCHUTaHHUS s 0OOIIe00pa30BaTENbHBIX OpraHu3alui
(omoOpena pemieHneM (enepasbHOTO  y4eOHO-METOAMYECKOTO OOBEIUHCHHSI 10 00ImeMy
o0pazoBaHHIO, IPOTOKOJI OT 23 uroHsa 2022 r. Ne 3/22).

e [locranosnenue ['71aBHOrO rocygapCTBEHHOrO caHWUTapHOro Bpauda Poccuiickoit denepanuu OT
28.09.2020 r. Ne 28 "O6 yrtBepkneHun canutapHbix mpaBwin CII 2.4. 3648-20 "CanutapHo-
SMUAEMHUOJIOTHYECKHE TPEOOBAaHMS K OpraHU3alusM BOCIHUTAHMA W OOy4YeHHus, OTAbIXa u
037I0POBJICHHS JIETEN U MOJIOJIEKU".

e [locranossienue ['J1aBHOrO rocygapCTBEHHOIO CaHWUTapHOro Bpada Poccuiickoit @enepanuu Ot
28.01.2021 Ne2 «O6 yrBepxknennu CanlluH 1.2.3685-21 «['wrueHnveckrue HOPMATUBHI W
TpeboBaHUsl K oOecreueHUto Oe3omacHOCTH U (WiH) OE3BpPEeIHOCTH IJisA YeloBeKa (PaKkTOpOB
cpenbl OOUTaHUSD.

e OcHoBHas oOpa3oBarenbHasi MpPOrpaMMa OCHOBHOTO OOIIEro oOpa3oBaHMsA, YTBEPKAECHHAs

npukasom aupekropa ot 31.08.2023 Ne 520.



o  VueOusbiil mnan MAOY «Jlumeit Ne 11» na 2023-2024 yueOHBbIH 10/, YTBEPKAEHHBIA MPUKA30M
nupexropa ot 31.08.2023 Ne 520.

e [lonoxenue o paboueit nporpamme MAOY «Jlumeir Ne 11», yTBepkaEHHOE NpPUKA30M
mupekropa o 10.08.2023 Ne 497.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMU»

3HaHNE XMMHUHU CIYXKHUT OCHOBOW JUIsl (hOPMHUPOBAHHMS MHUPOBO33PEHHUS OOydYarOLIErocs, €ro
NpPECTAaBICHUNA O MaTEpUAIBbHOM €IUHCTBE MHUpA, BAXHYIO POJIb UTPAIOT (OpPMHUpYEMBbIe XHUMHUEH
MPEJICTaBICHHUS] O B3aUMOIIPEBPAILLIEHUSX DHEPIMU U OO0 HBOJIIOLMHU BEIIECTB B NMPUPOAE, O MyTIX
peleHus ri100aJbHbIX IPOoOJIeM YCTONYHUBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, YHEPreTUUECKOI,
MUILEBON U 3KOJIOrHYecKOoi 0€30IacHOCTH, MPOOIJIEM 3paBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET peaju3allMd BO3MOXKHOCTEH JUIsl CaMOpa3BUTUS M (OPMHPOBAHUS KYJIBTYPHI
JMYHOCTH, €€ 001eil U (PyHKIMOHATILHON TPAMOTHOCTH;

BHOCUT BKJIaJ B ()OPMUPOBAHHME MBILIUIEHUS WU TBOPYECKUX CIIOCOOHOCTEH oOOyuaromuxcs,
HaBBIKOB MX CaMOCTOSITEIbHOW y4eOHOW JeATeNIbHOCTH, YKCIEPUMEHTAIBHBIX U HCCIEI0BATEIbCKUX
YMEHHM, HeOOXOTUMBIX KaK B MOBCEAHEBHOM )KM3HH, TaK U B IPO(HECCUOHATILHON e TeIbHOCTH;

3HaKOMUT CO CHEIU(PUKON HAyUYHOrO MBIIUICHUS, 3aKJIa/IbIBA€T OCHOBBI LIEJIOCTHOIO B3IJIsIA HA
€IMHCTBO TPUPOJBI U YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUU €CTECTBEHHO-
Hay4YHOI rpaMOTHOCTH O00yYaroIuXcs;

CHOCOOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
HpUpPOJE, K YeJIOBEKY, BHOCUT CBOW BKJIa/l B SKOJIOIMUYECKOE 00pa30BaHNE 00yUYaIOIINXCS.

JlanHple HampaBieHUS B OOYYCHMHM XHMHUH OOECIEUMBAIOTCS CHEUU(PUKON COMepKaHUS
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS IMEAarorMyecKd aJalnTHPOBAHHBIM OTPaXXCHHEM 0a30BOM
HayKH XMMHUU Ha ONPEJIEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO oOmIero oOpa3oBaHMsS OPHEHTHPOBAH Ha OCBOCHHE
00y4aromyUMHUCS CUCTEMbl IEPBOHAYAIBHBIX IOHATUH XHMHH, OCHOB HEOPraHMYECKOW XHMHUU U
HEKOTOPBIX OTACIBHBIX 3HAYMMBIX IOHATHI OPraHUYECKOW XUMUH.

CrpykTypa coaepkaHHs IporpaMMbl IO XUMUH c(hopMUpOBaHA HA OCHOBE CUCTEMHOI0 MOIX0/1a
K e€ u3ydeHuro. ConepikaHue CKIIAJbIBAECTCA M3 CHUCTEMBI MOHATUH O XMMHYECKOM DJJIEMEHTE U
BELIECTBE U CUCTEMBI MOHATHI 0 XUMHUECKOH peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHNU30BaHbI
[I0 NPUHLHUIY IIOCJIEJOBATEIbHOIO Pa3BUTUSA 3HAHMM HA OCHOBE TEOPETUYECKHUX IIPEICTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa J[. 1. MenpaeneeBa kKak OCHOBHOTO 3aKOHA XUMHH;

— Y4YE€HHs O CTPOCHUH aTOMa U XMMHYECKOH CBSI3H;

— MPECTaBIEHUH 00 IEKTPOIUTUYECKOM TUCCOIMALIMU BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHMS pPAacCMaTPUBAIOTCSI HAa OCHOBE OMIIMPHUYECKH IIOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BHBAIOTCS IOCIEAOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOJHSSA
(GyHKIMU OOBSICHEHUS M TPOTHO3MPOBAHUS CBOMCTB, CTPOCHUS W BO3MOXKHOCTEH MPaKTHYECKOTO
MPUMEHEHUS U TIOJIYUYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMbl 0 XMMHH CIIOCOOCTBYET (HOPMHUPOBAHMIO MPECTABICHUS O XUMUYECKON
COCTABIIAIOIIEH HAyYHOM KapTHHBI MHpA B JIOTUKE €€ CUCTEMHOM NPUPOABI, IEHHOCTHOTO OTHOLICHHUS
K Hay4YHOMY 3HaHUIO U METOJaM IMO3HaHMs B HayKe. V3yueHue XUMUU MPOUCXOJUT C MPHUBJICYECHHUEM
3HAHWH U3 paHee U3yUeHHbIX YUeOHbIX MpeaMeToB: «OKpyxaromuil Mupy, «buonorus. 5—7 kiaacce» u
«Pusmka. 7 Kiaccey.



[Tpy u3yyeHMH XMMHUHM MPOUCXOAUT (OPMUPOBAHUE 3HAHUII OCHOB XMMHUYECKOW HAyKHM Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKOHN /IEATENIbHOCTH 4YelOBEKa M KaK OJHOro W3
KOMITOHEHTOB MHUPOBOM KyJbTYphl. 3aada yuyeOHOro MpeaMeTa COCTOUT B (DOPMUPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAaHUM — BaXHEUIIMX (AKTOB, MOHATHUH, 3aKOHOB M TEOPETHYECKUX IOJO0KEHUH,
JOCTYITHBIX 00O0OIIEHNI MHPOBO33PEHUECKOTO XapaKTepa, s3bIKa HAyKH, B MPUOOIICHUH K HAYYHBIM
METOJIaM IIO3HAHUS MPU M3YUYEHUHU BELIECTB U XUMHYECKHX peakuuil, B (OpMUPOBAHUHN U Pa3BUTUU
MIO3HABATEJIbHBIX YMEHHUH U UX IPUMEHEHUH B y4eOHO-TI03HAaBaTEIbHON M y4eOHO-HCCIIEe10BATENbCKON
JeSITeNIbHOCTH, OCBOCHUH MPaBUJI O€30M1aCHOr0 OOpaIeHHsI C BELIECTBAMH B IIOBCEHEBHON KU3HHU.

HEJIM N3YYEHUSA YYEBHOI'O ITPEJAMETA «XUMMWUS»

Ilenu u3yuyeHHs] XUMHM OTPaKalOT HANpaBIEHHOCTh OOy4YeHMs Ha Pa3BUTHE U CAMOPA3BUTHE
JMYHOCTH, (POpMUpPOBAHHE €€ MHTEIUIEKTA U O0IIEH KyIbTYpHI.
M3ydeHne XMMHUU HaNpaBJIEHO Ha IOCTH)KEHUE CIEAYIOIINX LeeH:

— (QopMupoBaHNE HMHTEIUIEKTyaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamMo0Opa30BaHHMIO,
COTPY/HUYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO pEeIIeHUH, cHocCOOHON alanTUPOBAThHCS
K 6I)ICTp0 MCHAKOIMUMCA YCIIOBHUAM JKU3HU,

— (QopMupoBaHHE CHUCTEMBl XMMUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAy4HOM
KapTUHbl MHpA, KaK OCHOBBI [JI1 TIOHUMaHUA XUMHYECKOH CTOPOHBI SIBICHUH
OKpY’KaloIIero MIUpa, OCBOEHHE SA3bIKa HAYKH;

—  mpuoOIIEeHHe 00YJaIONINXCS K CAMOCTOSATENILHON MMO3HABATEIBHOM M HCCIIEI0BATEIbCKOM
JeSTeNbHOCTH, K HAy4YHBIM METOAAM MO3HaHUs, (OpMHUpOBaHME MOTHUBALMM U PAa3BUTHE
CIOCOOHOCTEN K M3YyUEHHUIO XUMHUU;

- (QopmupoBanue ooue QyHKIMOHAIBHOW U €CTECTBEHHO-HAyYHOW IPaMOTHOCTH, B TOM
YHUCJIC yMeHI/Iﬁ OOBICHIATL H OLCHUBATL SABJICHUA OKpPYXAOMIETO MHpaA, HCIIOJIb3Yy:A
3HAQHUS. M ONBIT, MOJy4YE€HHbIE NPU W3YYEHUM XUMHM, NPUMEHATh MX NPU PELICHUU
po0GJieM B MOBCEIHEBHOM JKU3HU U TPYAOBOM AESITEIbHOCTH;

— pa3BuTHE y oOydyaroIluxcs HMHTepeca K H3yUeHHIO XUMHUHM M cdepam [IesTeTbHOCTH,
CBSI3aHHBIM C XMMHUEH, MOTHUBAIINS K OCO3HAHHOMY BBEIOOPY COOTBETCTBYIOIIETO MPOQHIIS
Y HaIlpaBJIEHHOCTH JajibHEHIIero o0y4eHus;

— OCO3HaHHE€ ILCHHOCTH XHMHNUYCCKHX 3HAaHUHA B JKWU3HH YCJIOBCKA, IMOBBINICHUC YPOBHA
HKOJIOTUUECKOW KYJBTYpbl, HENpHUATHE ACUCTBUM, NPHUHOCIIIUX BpE OKpY’Karolien
Cpeze U 3I0POBBIO JIFOAEH;

— npuoOpeTeHne o0y4aroIMMUCS ONbITa CAaMONO3HAHMS, KIFOUYEBbIX HaBBIKOB (KJIIOUEBBIX
KOMHGTCHHHﬁ), HCO6XOI[I/IMI)IX AJId pa3]IMYHbIX BUAOB ACATCIIBHOCTH.

MECTO YYEBHOI'O HPEJIMETA «XUMMHS» B YHEBHOM IIJIAHE

B coorBerctBun ¢ 00HOBIEHHBIM DPI'OC OOO yueOHBI mpeaMeT «XHUMHUS» BXOIUT B
MpeAMETHYIO 007acTh «ECTeCTBEeHHO-HAYUHBIC TIPEIMETHI » U SBIISACTCS 00S3aTCIIBHBIM JIJISI U3YUSHUSI.
YueOnas mporpamma paccuntana Ha 102 yueOHbBIX yacoB, 3 pacueTa 3 yueOHBIX yaca B Henenro. Pabouas
nporpaMMa 1o Kypcy «Xumus» B 8 «Y» Kiacce COCTaBICHA B COOTBETCTBUH C YYEOHBIM ILIAHOM,
KaJIeHapHbIM y4eOHbIM rpaduxoM Ha 2023-2024 yuebnblii roa, pacnucanueM MAOVY «Jluueir Ne 11» u
peanuzyetcs 3a 99 yacoB. CokpaieHue y4eOHOTr0 BpeMEHH KOMIIEHCUPYETCS 32 CYET 3 4acOB MTOTOBOTO
NOBTOPEHHMS , | yaca pe3epBHOTO BPEeMEHH M YIUIOTHEHUS MaTepuana — TeMa « OcyuiecTBieHne
TEHETUYECKOM CBSA3M MEK/Iy BEIIECTBAMHU Pa3IMUHBIX KJIACCOBY» peann3yercs 3a 1 yac BMECTO 2-X 4acoB.

Peanuzamus [Ipodeccuonansnoro Munumyma: Pasznen «llepBoHauanbHble XUMHUYECKHE
MOHATHS», TeMa ypoka «Yucreie BemiectBa u cmecu. Crocobwl pasnenenus cmecei». [Ipodeccun,
CBsA3aHHbIE C aHanu3oM BemecTB. Paznen «Bogopon. Ilonsatue o kucnmorax u comsx». [Ipodeccun,
CBSA3aHHBIE C TYLICHUEM I10XKAPOB.



COAEPKXAHUE YYEBHOI'O ITPEAMETA «XUMMUSA»

8 KVIACC

IlepBoHavabLHBbIE XUMHYECKHE TOHATHS

XuMusi — BaxKHas 00JIaCTh €CTECTBO3HAHUS M MPAKTUYECKOHN NesATeIbHOCTH denoBeka. [Ipenmer
xuMud. Postb XumMuH B J)KU3HU 4enoBeka. KpaTtkue cBeeHuss 00 HCTOPHH BOSHUKHOBEHHS U Pa3BUTHS
XUMUU. XUMHUS B cucTeMe Hayk. Tena u BemiectBa. OU3MUECKUE U XUMHUYECKUE CBOWMCTBA BEIIECTB.
ArperaTHble COCTOSHUS BemecTB. [IOHATHE O TEOPETHYECKMX M SMIUPUYCCKUX METOJaX MO3HAHUS
B €CTECTBCHHbIX Haykax. llpeacraBieHuss O HayyHOM T[IO3HAHMM HA OHMIIMPHUYECKOM YpOBHE:
HaOJII0/IeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJIETIMpOBaHue, BbiunuciaeHue. lpencraBienus o HaydYHOM
MO3HAaHUU Ha TEOPETUYECKOM YpOBHE: HayuyHbIe (aKThl, IpodiieMa, TUIIOTe3a, TEOPHUs, 3aKOH.

A3p1k xumMun. VICTOYHUKY XUMUYECKOW HH(POPMAIIUH.

[Tonsatne o MeTtogax paboOTHl ¢ XHMMHYECKMMH BemiecTBaMu. OOOpyZOBaHHE MIKOJIHHOM
xuMudeckon maboparopuu. IlpaBmma Oe3omacHoro oOpaleHuss ¢ BEHIECTBaMHU U JaOOpPaTOPHBIM
o0opyoBaHUEM.

YucTele BemiecTBa U cMecH. [IpupogHbIe cMecH: BO3AYX, MPUPOIHBINA ra3, HePTh, MPUPOTHBIC
BOJIbI, TOPHbIE MOPOJBl U MUHepalyibl. [IOHATHE O TOMOIEHHBIX M TeTepOreHHbIX cMmecsx. CrnocoOsl
pazzaenenus: cMmecer. O4ncTKa BEIIECTB.

BemectBa 1 XUMHUYECKHE peakIMU. ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 31eMeHTbl. CHUMBOJIBI
XUMHUYECKHX 3JeMeHTOB. [IpocTeie W cioxHble BemiecTBa. MeTamasl M HemeTaulbl. BemiecTa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS.

Xumunyeckas (opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHMX 3JEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OnpezeneHre BAJIEHTHOCTH 3JIEMEHTOB O (opMyiaM OMHAPHBIX COCTUHEHUH U
cocTaBiieHHe (opMyJl OMHApPHBIX COEAMHEHUN MO BAJIEHTHOCTH 3JIeMeHTOB. OTHOCUTEIbHASI aTOMHAs
macca. OTHOCHTENbHAsE MOJIEKYJIsIpHast Macca. MaccoBast 10J11 XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH.
Haxosxnenue npocreiiment GopmyIibl BEMIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB.

KomnyectBo BemectBa. Monb. MonspHas macca. B3auMocBsA3b KOTMYECTBa, MAacChl U 4HCa
CTPYKTYPHBIX €IUHUI] BellecTBa. PacueTsl mo popmynam XxuMudeckux coeuHeHuid. MosspHas Macca
cMecH BelecTB. MoJbHas A0S XMMHUYECKOTO 3JeMEHTa B coeAuHeHuH. HaxoxaeHue mpocreifiieit
(GbopMyJIbI BelIeCTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

dusznueckue M XUMHUYECKUE SIBJICHUSA. XHUMHUECKash pEaklUus M ee MPHU3HAKHU. YCIOBUS
IIPOTEKaHUSI XUMHUYECKHX PEAKIMH. 3aKOH COXPaHEHUS MacChl BEHIECTB. ATOMHO-MOJEKYJISIPHAS
teopus. JXKusHp u gesrenbHocT M.B. JlomoHocoBa. Xumuueckue ypaBHEHUs. THIBI XMMHUYECKHX
peaxuuii (coeAMHEHUs, Pa3JIOKEHU, 3aMeleHHs], 00MeHa). PacueTsl M0 XUMHUYECKUM YPaBHEHHSIM.

DKCIEpUMEHTAIbHOE M3YUYCHHE BEIIECTB U SIBICHUH. 3HAKOMCTBO C XMMHYECKOW MOCYAOH, ¢
npaBwiaMu paboThl B jJabopatopur W MpHEeMaMu oOpalieHus ¢ JabopaTopHBIM 00OpYyJAOBaHUEM.
N3yuenne u omnucaHue (U3NYECKUX CBOMCTB 00pa3lOB HEOPTaHMYECKUX BELIECTB — METAJUIOB U
HemeTayuioB. HaOmionenue ¢usmueckux (IIaBieHHE BOCKa, TasHUE JbJa, pAacTUpaHHUE caxapa B
CTYIKE, KUIEHHWE W KOHJCHCALUS BOJbI) M XMMHUYECKHUX (FOPEHHE CBEYH, MPOKAIMBAHHE MEIHOMN
MIPOBOJIOKH, B3aWMOJICHCTBHE COIBI WJIM MEJNa C COJITHOW KHUCJIOTOH) siBleHud. O3HAKOMJIEHHE C
oOpa3uamMu BemiecTB KonuyecTBOM 1 Mosb. HaGmropeHue W onucaHue MPHU3HAKOB IPOTEKAHHS
XUMHUYECKHUX peakluil (pas3fio’keHue caxapa, B3aUMOJACHCTBHE CEPHOM KHCIOTHI C XJIOPUIOM Oapus,
NoJydeHue | pasnokeHue rujapokcuaa meau (II) mpu HarpeBaHuu, B3auMoOJIEHCTBHE jKeje3a ¢
pactBopom comu wmeau (II). M3yuenume cmocoOOB pasnmeneHusi cMmeceil (C MOMOIIbI0 MAarHWTa,
¢upTpOBaHMe, BBHIAPUBAHHUE, JAUCTHIUIALNA, XpoMmarorpadus), NMpoBeACHUE OYMCTKU MOBAapPEHHOU
conu. HaOnrofeHue u onucanue OnbITOB, MILTIOCTPUPYIOMIMX 3aKOH COXPAHEHHUS MACCHl.



Baxueiiimue npeacraBuTe M HEOPraHMYECKUX BELECTB

[IpencraBnenus o razax. Bozayx — cmeck razos. CoctaB Bo3ayxa. 3akoH ABoraapo. MossipHbIii
00bEM razoB. OTHOCHTENbHAS TUIOTHOCTD ra3oB. OnpeneneHne OTHOCUTENLHOW MOJIEKYJIIPHON Macchl
raz000pa3HOro BEMIECTBA MO MU3BECTHOM OTHOCUTENHHOU MIOTHOCTH. OOBEMHBIE OTHOIIEHUS Ta30B
IIPU XUMUYECKHUX PEAKLMSIX.

Kucnopox — snemeHT u mpocroe BemecTBo. HaxoxxaeHne Kuciaopoaa B npupoae, Gpusndeckue u
XMMUYECKHE CBOMCTBA (peakiuM ropeHus U okucieHusi). Ilpoueccsl OKHUCIEHUS B KUBOW MPHUPOJE.
Oxcunpl.  Ilpuvenenne xkuciopona. CrocoObl TONyYeHHS KHCIOpoJa B J1a0OpaTopuu |
npoMblnuieHHOCTH. [loHsATne o karamusarope. Kpyrosopor kucimopoma B mnpupoge. O30oH —
alorponHas Moaudukanus kuciaopoaa. O30HOBBIA CIIOW, €ro 3HA4YEHHWE /IS KUBBIX OPTaHU3MOB.
Pa3pyienue 030HOBOIO CI1osl.

TermoBoit  APQPEeKT XUMHUYECKOH peakiuH, TEePMOXMMUYECKHE YpaBHEHHUS, OJK30- U
sHAOTEpMUYECKUE peakuuu. TormnmBo. [cnonb3oBaHue yriis M METaHa B KAauyeCTBE TOILIMBA.
3arpsizHeHue Boszayxa. [lorsarue o mapHuKoBOM 3 dekre.

Bopopon — anemeHT u npoctoe BeniecTBo. HaxoxaeHue Boxopoja B MpUpoae, pU3NUECKue U
XUMHUYECKHE CBOWCTBA, NIpPHUMEHEHHue, crocoObl mnomyueHus. IloHaTne o Kuciaotax M COJSIX.
Hcnonp30BaHne BOOPOAA B KAUECTBE TOILIIMBA.

Bonma. ®usnueckue cpoiictBa Boxabl. Boma kak pactBopurens. PactBopsl. Hackliennsle u
HEHACBILICHHBIE PacTBOPHI. PacTBopuMoOcTh BeniecTs B Boje. DakTopsl, BIMSIOIINE HA PACTBOPUMOCTD
TBEPJBIX U ra3000pa3HbIX BemecTB. CriocoObl BEIpaKEHUST KOHIICHTPALMU PACTBOPOB: MaccoBas OIS
pPacTBOPEHHOI'O BEIIECTBA, MOJSApHAas KOHLEHTpauus. Posib pacTBOpOB B INpPUPOAE U B KHU3HHU
YeJI0BEeKa.

Xumunueckue cBoicTa Bofbl. [loHsTre 00 ocHoBaHusx. [lonsarue 06 nnaukaropax. Kpyrosopor
BOJIbI B IIpUpPO/JIE. 3arpsi3HeHNE MPUPOIHBIX BoA. OXpaHa M OYMCTKA PUPOAHBIX BOI.

Knaccugpukamuss  Heopranmueckux coequHenuil. Oxcuapl.  Kinaccudukamuss — OKCHIIOB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHbIE) U HeconeoOpasyronme. MexayHapoaHas
HOMEHKJIaTypa OKCHI0B. TpuBnanbHble Ha3BaHUs OKCUIOB. PU3NYECKUE U XapaKTEPHbIE XUMUYECKHE
CBOIICTBa OKCHJOB (B3aMMOJEICTBHE C BOJOM, C KUCIOTaMU U OCHOBaHUSIMH, C APYTUMHU OKCHJIAMU).
[TosrydyeHnue OKCUIIOB.

[lonsiTue o TUIPOKCHIAX — OCHOBAaHUSAX U KHUCIOPOACOAEpXKAIIMX KHUCIOoTaX. KucioTsl.
Knaccugpukamus kucinor. MexayHapoaHas HOMEHKJIATypa M TpPUBUAIbHBIE Ha3BaHHUsS KHCIOT.
dusnuecKkre 1 XMMUYECKHE CBONCTBA KUCIIOT (B3aUMOCIHCTBUE C METAJUIaMHU, C OKCUaMH METaJUIOB,
OCHOBaHMAMU U cosisiMu). Psn aktuBHOcTH MeTamuioB H.H. bekeroa. Ilonyuyenue kucnot. Kucnotsr B
pUpoJie, IPUMEHEHNE BaXKHEUIITNX KUCIIOT.

OcHoBanus. Knaccupukanuss OCHOBaHMM: IIEJIOYM UM HEPACTBOPUMBIE  OCHOBAHUS.
MexnyHapoaHass HOMEHKJIaTypa OCHOBaHMHM. TpuBuanbHble Ha3BaHHMs oOcHoBaHui. [llemouwn, ux
CBOMCTBA (B3aUMOJIEHCTBUE C KMCIOTHBIMU OKCHJIAMH, KUCIIOTAMHU U COJIIMH) U CIIOCOOBI MOJTy4EHHUS.
HepactBopuMble OCHOBaHMSI, X CBOMCTBA (B3aUMOJEHCTBUE C KHUCIOTaMHU) U CIOCOOBI MOJy4YEHUS.
AmportepHocTb. [loHsTHe 00 amMQOTepHBIX THAPOKCHAAX (HAa MHpHUMEpe TUAPOKCHIOB IMHKA M
ATIOMHUHMS): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMHU U IIEJI0YaMH) U MOJIy4YEHHUE.

Conu (cpenHue, KuCIble, OCHOBHBIE, JABOHHBIE). MeXIyHapoAHas HOMEHKIATypa coJel.
TpuBnansHele Ha3BaHUA cojedl. PU3NYECKHE M XapaKTEpHbIE XMMHUYECKHE CBOMCTBA Ha NpPHUMEpe
cpennux cosel. llomyuenue comen.

I'enernueckas cBS3b MEXAy KJacCaMHU HEOPTaHUYECKUX COEIUHEHUN.

OKCIIEpUMEHTAIILHOE U3YUYEHHE BEILECTB U SIBICHUI:

—  KOJMYECTBEHHOE OIPEICIICHUE COAEPIKAHNSI KUCIOPOAA B BO3AYXE;

— IOJIyuyeHHe, COOMpaHHe, PaClO3HaBaHUE U U3yUeHHE CBOMCTB KHUCIOPO/a;

— HaOJoJeHHe B3aMMOJEHCTBHS BELIECTB C KUCIOPOJOM M YCJIOBHUN BO3HUKHOBEHMS U
IIPEKPALLEHUS TOPEHNUS;

— O3HAKOMJIEHHE C 00pa3llaMy OKCUJOB U ONHMCAaHUE UX CBOICTB;

— IoJIyuyeHHe, coOMpaHHe, pacliO3HaBaHUE U U3yUeHHE CBOMCTB BOJIOpOJia (TOpPEHuE);

— B3auMojeicTBue Bogopoa ¢ okcuaom meau (ID);



— HCCIEJJ0BaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3JINYHOM pacTBOPUMOCTBIO;

— IPUTOTOBJIEHUE PACTBOPOB C ONPEIECICHHON MAacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

— TPUTOTOBJIEHHE PACTBOPOB C ONPEACIECHHOW MOJIIPHOM KOHLEHTpaLUEHd PacTBOPEHHOTO
BEILIECTBA;

—  B3aMMOJEUCTBHE BOJBI C METAJUIAMU (HATPUEM U KaJbLIUEM);

—  ONpeleseHUuE PACTBOPOB KHUCIIOT M IIEJI0YEH ¢ TOMOIIBIO UHANKATOPOB;

— HCcleoBaHue 00pa3I[0B HEOPTaHMUECKUX BELIECTB PA3IUYHBIX KJIaCCOB;

— wu3yudeHue B3aumojeicTBus okcuga meau (II) ¢ pactBopoM cepHOM KUCIOTBI, KUCIOT C
MeTaJlJIaMH, peaKuil HEUTpaIu3aluy;

— IIOJIy4YEHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHME OJHOTO METalla JPYruM
U3 pacTBOpa COJH;

—  B3aUMOJIEUCTBHUE THIPOKCUIA [IMHKA C PACTBOPAMHM KHUCIIOT U LIEJIOYEH;

— PpeuleHHE 3KCIEPUMEHTAIBHBIX 3a7ad N0 TeMe «OCHOBHBIE KIIACChl HEOPraHMYECKHUX
COCIUHECHUIY.

epuonnuecknii 3axon u [lepuoanyeckasi cucTeMa XUMHYECKHX 3J1€eMEHTOB
. A. MenaeaeeBa

Crpoenue aToMoB. XUMHUY€ECKasi CBA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIH.

[TepBbie MOMBITKU Ki1accu(UKAIMN XUMUYECKHX dreMeHToB. [loHsaTHE 0 rpymmnax (cemeicTBax)
CXOIHBIX DJIEMEHTOB: ILEJIOYHBIX M IIEJOYHO3EMENIbHbIX METajlaX, TrajloreHax, WHEePTHBIX
(6maropoaHbIX) Ta3ax. DJIEMEHTHI, KOTOPbIe 00pa3yoT aM(pOTepHbIE OKCUABI U TUIAPOKCUIBL.

[lepuognueckuit 3akoH. OrtkpeiTe Ilepuonnueckoro 3akona. Ilepuoauueckas cucrema
xumuueckux snemeHtoB JI. WM. MengeneeBa. KopoTkomepuoanas W IIMHHONEpPUOIHAS (DOpPMBI
tabmuipl «llepuoguueckas cucrtema xumuueckux snemeHToB [[. U. MenpeneeBa». Ilepuonst u
rpynmnsl (A- u b-rpymrmsr).

Crpoenune artomoB. CoctaB aTtoMHbIX saep. M3ortombl. PannoakTUBHOCTb. DIEKTPOHBI.
OnekTpoHHass opOuTanb. OHEpreTHYeckue YPOBHH U TMOAYPOBHH aroma: s-, p-, d-opourtanm.
DJeKTpOHHBIE KOH(GUTYpAIMH M 3JIEKTPOHHO-Tpadudeckue (HopmMyiasl aToMOB. DPU3NYECKUN CMBICIT
MOPSIKOBOTO HOMEpa, HOMepa MepuoAa U rpymnmbl snemeHta. CTpoeHue 3JEeKTPOHHBIX 00010YeK
atoMoB mnepBbix 20 xumuyeckux osneMmeHToB Ilepumonmueckoir cucremsl J[. . Menneneesa:
pacmpezieieHue ANEKTPOHOB M0 YHEPreTHYECKUM YPOBHSAM, MOAYPOBHAM U opOuTansm. duznueckuit
cMmbica [leproanaeckoro 3akoHa.

3aKOHOMEPHOCTH HM3MEHEHHsS paguyca aTOMOB XHMHUYECKHX SJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO TpynmnaM U mnepuojam. V3MeHeHHe KHCIOTHO-OCHOBHBIX CBOICTB
COCIMHEHUI XHMUYECKUX DJIEMEHTOB B Mepuojaax M Trpymmax. XapaKTepUCTHKa XUMUYECKOTO
3JIEMEHTA MO ero noyoxenuto B [lepuoanueckoit cucreme /1. I. Menneneena.

3nauenue [lepuonnyeckoro 3axona u Ilepuoanyueckoil cuCTEMBbl XMMHUYECKHUX DJIEMEHTOB JUIS
pa3BUTHS HayKu U npakTukd. [[. 1. MenaeneeB — y4eHbId U TpaXJaHVH.

DIEeKTPOOTPUIIATENIFHOCTh XUMUYECKUX DIIEMEHTOB. XHMMHYECKas CBSI3b. BHIBI XUMHUYECKOM
CBSA3M: KOBAJICHTHAs MOJSPHAas CBsA3b, KOBAJIEHTHAsl HETOJISIpHAs CBA3b, MOHHAsI CBsSI3b. MeXaHU3MbI
o0pa3oBaHMs KOBaJCHTHONH W WOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTYpPHBbIE (OPMYJIBI BEIIECTB.
KaTnonsl n aHMOHBI.

Kpucrannnueckue u amop¢Hbie BemecTBa. TUIBI KPUCTATUYECKUX PEIIeTOK: HOHHAs, aTOMHas,
MOJIEKYJISIpHAsl U MX XapaKTEPUCTUKH.

Crenenb okucnenusi. OnpeneneHne CTeNeHeld OKUCICHHUS aTOMOB B OWHAPHBIX COEIMHEHUSIX.
OKHCIUTENBbHO-BOCCTAHOBUTEbHBIE peakuu. [Iporiecchl OKuCcIeHus U BOCCTaHOBIEHU. OKUCIUTENN
u BocctaHoBUTeNnu. CocTaBlieHne ypaBHEHUI MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN U
paccTaHoOBKa B HUX KO3(DPHUIIMEHTOB METOJIOM JJICKTPOHHOTO OaJiaHca.

DKCIIEpUMEHTAILHOE U3YUYCHHE BEIIECTB U SIBICHUN:

O3HaKOMJIEHUE C 00pa3liaMy METAJIJIOB U HEMETAJLJIOB;

MOJICTTUPOBAHUE CTPOCHHUSI MOJEKYN MPU TOMOIIM PUCYHKOB, MOJENEH, JJIEKTPOHHBIX H

CTPYKTYPHBIX (OPMYT;



MPOBEJEHNE OMBITOB, WUTFOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peakify pa3ioKeHUs, COCTUHECHHUS ).

MexnpeamMeTHbie CBA3U

Peanmzanus MeXnpeaMeTHBIX CBA3EW NMpU M3YYCHUH XUMHUH B 8 KJlacce OCYIIECTBISIETCS Yepe3
UCTIONb30BAaHUE KaK OOIUX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U TOHATUH, IPUHSATHIX B OTACIHHBIX
€CTECTBEHHBIX HayKaXx.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: sBJIeHUE (IIPOIECC), HAYUHbIN (DaKT, rumoTesa, TEOpHs,
3aKOH, AaHaJlnu3, CHUHTe3, KilacCU(UKaAlMs, MEePUOJUYHOCTb, HAOIIOACHHE, HKCIEPHUMEHT,
MOJIeJTMPOBAaHHUE, U3MEPEHUE, MOJECITb.

®usnka: SBICHUS TPUPOABI, (PU3MUYECKHE SBICHUS, BEIIECTBO, TEIO, (PU3NYECKHE BEITHYHHEI,
eMHUIIBI U3MepeHusi, 00bEM, Macca, arperaTHbleé COCTOSHHE BEIECTBA, aTOM, AJIEKTPOH, MPOTOH,
HEUTPOH, HWOH, MOJEKyJa, CTPOCHHE Ta30B, JXUIKOCTEH U TBEPAbIX (KPUCTAUIMUYECKUX) Te,
AIEKTPUUECKH 3apsi]l, KOINYECTBO TETIOTHI.

Bbuonorus: 6uochepa, porocuHTE3, MPOIIECCH 0OMEHA BEILECTB.

I'eorpadus: armocdepa, rumpochepa, MUHEpanbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAaeMble,
TOILJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, MPOU3BOACTBO, XUMHUECKHUE TEXHOJIOTUH, ChIPbE, KOHCTPYKIIHOHHBIE
MaTepHabl.



IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
JOCTUTAIOTCSI B XO0Ji¢ OOy4YeHHs] XUMHHM B €IWHCTBE Y4eOHOW M BOCHHTATEILHOW NESTETHHOCTH
o0pa3oBaTeNnpHOM  OpraHu3allid B COOTBETCTBHM C  TPAJAULUOHHBIMU  POCCHHCKUMHU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH, TPUHATBIMH B  OOILECTBE
MpaBUJIaMd U HOpPMaMU TMOBEJICHHUS U CIIOCOOCTBYIOT MpoIleccaM CaMOMO3HAHMS, CaMOPa3BUTHS U
COIMATTN3AITUU 00yUYaAIOITIXCS.

JIndHOCTHBIE pe3yJbTaThl OTPaKalOT TOTOBHOCTh OOYYAlOIIMUXCS PYKOBOJCTBOBATHCS
CUCTEMOM IO3UTUBHBIX ILIEHHOCTHBIX OPHEHTALMH M PACUIMPEHHUE OINbITa JESITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

- TpPOSIBICHHE IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KyJIbTYpPHOMY, Hay4YHOMY U
UCTOPUYECKOMY HACJEINI0, TIOHMMAHUE 3HAUYEHUS XUMHUYECKOM HAyKH M TEXHOJIOTMH B KU3HU
COBPEMEHHOT0 00I1IeCTBa, B pa3BUTHH SKOHOMHKHU Poccuu u cBOero peruoHa;

2) rpaKIaHCKOI0 BOCIINTAHMSA:

- TpeACTaBliEHWE O COLMAIbHBIX HOpMax M TMpaBUiaX MEXKIMYHOCTHBIX OTHOIICHHI B
KOJUJIGKTHBE, TMpPOSBICHHE KOMMYHHKATHBHOM KYyJIbTYpbl B  Pa3HOOOpPa3HOH COBMECTHOM
NEeSITeNIbHOCTH;

- CTpEMJIEHHE K B3aMMOIIOHHMAaHHUIO M B3aMMOIIOMOINHM B Ipoliecce y4eOHOl U BHEyueOHOU
JEeSITENIbHOCTH;

- TOTOBHOCTh OIICHMBAaTh CBO€ IOBEJCHHE M IIOCTYIKH CBOUX TOBAPHUILEH C MO3ULINHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUYETOM OCO3HAHHUS MOCIECTBHI MOCTYIIKOB;

3) popmMupoBaHHS IEHHOCTH HAYYHOI'O O3HAHMSA:

- MHUPOBO33pEHYECKHE TMpPEACTaBICHHS O BEIIeCTBE M  XMMHUYECKOM  peaxiu,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH M HEOOXOJWMBIC Ui MOHUMAaHHS
CYIIHOCTH HAyYHOU KapTUHBI MUPA;

- OCO3HaHUE IICHHOCTHM HAy4YHOTO TO3HAHUSA [UIS Pa3BUTHS KaXJOro 4YelloBeKa W
MPOM3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIM U MeCTa HayKH «XHUMHSA» B CUCTEME HAYYHBIX
IPEJICTAaBICHUNA O 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPObI, B3aUMOCBS3AX YEJIOBEKa C MPUPOAHON U
TEXHOJIOTUYECKOU Cpeou;

- TO3HaBaTeJbHAs MOTHBALUS M HMHTEpeC K OOydYeHHIO, TOTOBHOCTh M CHOCOOHOCTH K
CaMOpa3BUTHUIO M CamMO00pa30BaHUIO, K HCCIEAOBATEIbCKOM JEATEeIbHOCTH, K OCO3HAHHOMY
BBIOOpY HAPABJICHUS M YPOBHS JAIbHEHIIIEro 00y4YeHus;

4) BOCIMTAHUSA KYJbTYPbI 310POBbSI:

- OCO3HaHHE IIEHHOCTH YKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10POBbIO, YCTaHOBKA
Ha 3JI0OpOBBIM 00pa3 JKHU3HM, OCO3HAHME TIOCIEJICTBUH U HENpPUATHE BPEAHBIX MPUBBIUYEK
(ynorpebneHuss anKorojisi, HApKOTUKOB, KypEHHs), HEOOXOAUMOCTH COONIOACHUS TpaBUIl
0€e30MacHOCTH NP 0OpaIIeHUH ¢ XMMUYECKUMU BEIIECTBAMU B YU€OHBIX U )KU3HEHHBIX CUTYaIIUAX;

5) TpyA0BOro BOCIMTAHUSA:

- (¢opMHpOBaHHE IIEHHOCTHOTO OTHOIIEHUS K TPYIOBOW NEATEIHHOCTH KaK €CTECTBEHHOU
NOTPEOHOCTH 4YeJIOBEKa M K HCCIIEOBATENILCKOW JEATEIIbHOCTH KaK BBICOKO BOCTPEOOBAHHOW B
COBPEMEHHOM OOIIIECTBE;

- pa3BUTHE HMHTepeca K MpoQeccusiM, CBSI3aHHBIM C XHUMHEH, B TOM 4YHCIE K MPOodeccHsiM
Hay4YHOMU ceprl, 0CO3HaHNE BO3MOKHOCTH caMOpean3alii B 3Toi cdepe;

6) 3x0/10rMYecKOro BOCIIUTAHUS:

- OCO3HaHHE HEOOXOAMMOCTH OTHOIIEHHUS K MPUPOJE KaK HCTOYHHMKY JKHU3HM Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHUS;



- TIOBBILUICHWE YPOBHS HKOJOTHYECKOM KYJIBTYpbl: NPUOOPETEHHE OMbITa IIAHUPOBAHMS
MIOCTYIIKOB W OLICHKM HX BO3MOKHBIX IOCJIEJACTBUM MJii OKpY’XKAaloLIel Cpeapl; OCO3HAHHUE
r1100aJIbHOTO XapakTepa 3KOJIOTHYECKUX MPOo0JieM U MyTeH UX pelleHus; ClIOCOOHOCTh MPUMEHSTh
3HaHUs, MOJy4yaeMmble NPU U3YyUYEHUU XUMUH, JUISI PEIlEeHHUs 3a7ad, CBS3aHHBIX C OKpYXKarouleu
CpeJloif; aKTUBHOE HENPUATHE AEHCTBUI, IPUHOCAIIMX BPEN OKPYKAIOLIEH cpesie; OCO3HAHUE CBOEH
pOJIM KaK rpaKIaHWHA U NOTPEOUTENs B YCIOBUAX B3aWMOCBSI3U MPUPOAHOM, TEXHOJIOTUYECKON U
COLIMAJIBHONW Cpell; TOTOBHOCTh K YYacTHIO B IPAKTUYECKOW JEATEIbHOCTH HKOJIOIMYECKON
HaIpPaBJIEHHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbI
MeranpeamMeTHbie pe3ybTaThl 00YYalOUIMXCS, OCBOUBIIHUX MPOrPAMMY 10 XMMHUU OCHOBHOT'O
o0miero o0pa3oBaHusl, BKIIOYAIOT:
— YCBOEHHE MEXAMCUUIUIMHAPHBIX  (MEXOPEIMETHBIX) TIOHATUH, OTpa)Karolux
MaTepHalibHOE €JIMHCTBO MHUpA U MPOIIECC MO3HAHUs (BEIIECTBO, CBOMCTBO, SHEPIHS,
SIBJICHHE, HAy4HBIH (haKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TCOPHs, HAOIIOICHHE,
U3MEpPEHUE, UCCIICAOBAaHKE, DIKCIICPUMEHT U IPyTHUE);
— OBJIaACHUC YHHUBCPCAJIbHBIMHU y‘-Ie6HBIMI/I I[eﬁCTBHSIMH (HO3HaBaTeJIbHBIMI/I,
KOMMYHHUKATUBHBIMH, PETyJISTUBHBIMH), BKHBIMH JUTS TOBbIICHHS 3()(PEKTUBHOCTH
OCBOCHHSI COZCP)KaHUS y4eOHOro mpeamera, GopMUPOBAHHUS KOMIICTCHIIHI, a TAKKe
MPOEKTHO-KCCIIEA0BATEIbCKOM AEATEILHOCTH 00YYAIOIINXCS B KypCe XUMHUM;
—  CIIOCOOHOCTB UX UCIOJIb30BaTh B YU€OHOM, MO3HABATEIBHOM U COIUAILHOW MIPAKTHKE.
IMo3HaBaTe/IbHbIe YHHBePCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3oBble JJoruyeckue AelicTBUSA:

- YMEHHA UCHOJb30BaTh IPHUEMBl JIOTUYECKOTO MBIIUIEHUS NPU OCBOEHUM 3HAHUU:
pacKpbIBaTh CMBICI XUMHUYECKUX TOHATUHN (BBIIEIATh UX CYIIECTBEHHbIEC MPU3HAKU, YCTaHABIUBATh
B3aUMOCBSI3b C JIDYTMMHU TOHATUSIMH); aHAJIM3UPOBaTh, CpaBHHBaTh, 0000IIaTh, BBHIOMPATH
OCHOBaHUS I KJlacCU(UKALUY U CUCTEMAaTU3allMi XUMHUUECKHUX BEIIECTB U XUMHUUECKHUX PEaKIIHii;
yCTaHaBJIMBATh PUUYNHHO-CIIEACTBEHHBIE CBSI3U MEX1Y 00bEKTaMH U3YUYEHUS; CTPOUTH JIOTHUYECKUE
paccyxeHus (MHIyKTUBHBIC, NEAYKTHBHbBIC, 110 aHAJOTHH); IpejaraTh KpUTEPUU U BBISBIATH
o0Iye 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B U3yYaeMbIX IPOLECCAX U SBJICHUSAX; MPOBOAUTH
BBIBOJIBI U 3aKIIOYEHHS; YMEHHUS NPUMEHSATh B Ipollecce TMO3HAHUA MOHATHS (TpeaMETHbIE
U METANpeAMETHbIE), CHMBOJMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yEMBIE B  XHMMH,
peoOpa3oBbIBaTh MOJEIbHBIE TPEACTABICHUS — XUMHUYECKMM 3HaK (CHMMBOJ 3JIEMEHTA),
XUMHYeckass (opMyia M ypaBHEHHE XMMHYECKOH peakIMu — IMpH pPEelIeHUH Y4eOHBIX 3alad; C
Y4ETOM 3THX MOJEIbHBIX MPEICTABICHUN XapaKTepU30BATh M3y4YaeMble XMMUYECKUE BELIECTBA U
XUMHUUYECKHUE PEAKIIUH.

Ba3zoBrble nccienoBarenbckue 1edCTBUSA (METOABI HAYYHOIO NIO3HAHUS BEIIECTB U SIBJICHMIT):

- YMEHUS IIPUMEHATh METO/Ibl HAYYHOT'O TIO3HAHUS BELIECTB U SIBJICHUN HA SMIIMPUYECKOM U
TEOPETUYECKOM YpPOBHSAX B Yy4eOHOW [O3HABaTE€IbHOH U  MPOEKTHO-HCCIEI0BATEIbCKOM
JIeATEIbHOCTH;

- YMEHHUS HCIIOJIb30BAaTh IIOCTABJIICHHBIE BOIPOCHI B KAa4eCTBE HMHCTPYMEHTA IIO3HAHWS U
CaMOCTOSITEJIbHO CTAaBUTh BOMPOCHI; AaHAJIU3UPOBAaTh (AKTHI, BBIABIATE U (OPMYIHPOBATH
npobieMy, ONpeAensTh Ledb U 3aJauyd, COOTBETCTBYIOIIME DELICHUIO MpoOJeMbl; MpeasaraTb
ONMCATENIbHYIO WIN OOBSICHUTENBHYIO TUIIOTE3Y U OCYIIECTBIISATH €€ IPOBEPKY; YMEHUS MPOBOIUTH
U3MEPEHUs] HEOOXOAMMBIX [apaMeTpoB, BBIYMCICHMS, MOJEIMPOBAaHUE, HAOMIONEHUS U
HKCIEPUMEHTHl (peajibHble W MBICICHHbIE), CAaMOCTOSITEIbHO IPOTHO3UPOBATH PE3YJIbTATHhI,



dbopMynupoBaTh 00OOIIEHHS] W BBIBOABI MO PE3yJIbTaTaM IMPOBEICHHOTO OTMbITA, WCCIEIOBAHMUS,
COCTABJIATH OTYET O MPOJICITAHHON padoTe;

Paborta ¢ unopmanmeii:

- YMEHHUSI OPUEHTUPOBATHCA B PA3IUYHBIX HMCTOYHHMKAX HH(OpMaruu (Hay4dHO-TIOMyJIsIpHast
JauTepaTypa XUMHYECKOTO COJepXKaHHs, CHOpaBOYHbIE T1ocolusi, pecypchl MHTepHeTa);
aHaMU3upoBaTh ~ MHQOpMAIMIO M KPUTUYECKH  OIIGHMBAaTh €€  JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTh, OTOMPATh U HHTEPIPETHPOBATH MH(POPMAIUIO, 3HAYUMYIO IJISl PELICHHS
yueOHO 3a71auu; yMEHUsS IPUMEHATh PAa3IUUHbIe METOIBI M (POPMYIMPOBATH 3aMIPOCHI MPH MOUCKE
u ortbope wuH(DOpMAIMK, HEOOXOAWMOW IS BBHITIOJHEHUS YYEOHBIX 3a/Jad; HCIOJIh30BATh
UHQOPMALIMOHHO KOMMYHHUKATHBHBIC TEXHOJOTMM U  pa3jM4YHble TOMCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BbIOUpaTh ONTUMAaIbHYI0 (GOpMy IpeACTaBIeHUs HHPOpMAIHH (CXeMbl, rpaduKH,
JMarpaMMbl, TaOJHIbI, PUCYHKH M Jpyrue (opmbl); YMEHHS MCIOIb30BaTh HAYUHBIA S3BIK B
KayecTBe CpeacTBa paboThl € XUMUYECKOW uHPoOpManueil; MNPUMEHSITb MEeXIPEeIMETHbIE
(puznueckne u mMaTeMaTHYECKUE) 3HAKU U CHMBOJIBI, (OpMyJibl, a0OpeBHATyphbl, HOMEHKIATYPY,
MCIIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJINYECKUE CPECTBA HATJISTHOCTH.

KoMMyHUKATHBHBbIE YHHBepPcaJIbHbIe YUeOHbIe el CTBUA:

1) ymenus oO1ieHus (MMCbMEHHOM U YCTHON KOMMYHHUKAIINN):

MIPEJICTaBIATh TMOJIYUYEHHbIE pPE3YyJbTaThl IO3HABATEIbHON JAEATEIbHOCTH B YCTHBIX H
NUCbMEHHBIX TEKCTaX; MyOJIMYHO BBICTYNAaTh C NpPEe3eHTallMed pe3yJlbTaTOB BbINOJIHEHUS
XUMHUYECKOIO SKCIIEpUMEHTa (UCCIIe0BATEIbCKON J1abopaTOPHOW WM TNPaKTUYECKOW padoThl,
y4eOHOro MPOEKTa); B X0/Ie Auaiora u (Win) IMCKYCCUH 3ajlaBaTh BOIMPOCH! O 00CyKIaeMoil Teme
U BBICKa3bIBaTh HJEH, (OPMYIHPOBATH CBOM MPEUIOKEHUS] OTHOCHTEIBHO  BBITTOJHEHHS
NpeI0KEHHOH 3a/1a4H.

2) yMmeHus y4eOHOTO COTpyIHUYECTBA (TPYITOBast KOMMYHHUKAITHS):

y4acTBOBaTh B TpPYINOBBIX (popMax paOOTHI: IUIAHMPOBATH OPraHU3ALMI0 COBMECTHOM
paboThl, OIPENENATh CBOIO POJIb, PACHIPENEIATH 3a4aUl MEX/y YJIe€HaMH TPYIIIbI; BBIIOJIHATH CBOIO
4acTh paboOThl, KOOPAMHMPOBATH CBOU JAEUCTBHS C JEMCTBUSAMHM JPYI'HX UIEHOB KOMAaHJBbI,
ONpeAeNsiTh KPUTEPUU [0 OLEHKE KauecTBa BBIIOJHEHHOM paloThl; peliaTh BO3HUKAIOIINE
npoOjeMbl Ha OCHOBE YydeTa OOIIMX HMHTEPECOB M COIJIAaCOBAaHUs IMO3MIMH, Yy4acTBOBATh B
o0CyX1eHu#, 00OMeHe MHEHHSIMH, «MO3TOBOM IITypMe» U IPYTHX (POopMax B3aMOJCHCTBHSL.

Pel"yJ’IﬂTHBHbIe YHuBEpPCAJIbHBIC y‘leﬁHbIe JAelCcTBHUA

OBnazieHne yHHUBEPCAJIbHBIMH YUEOHBIMU PErYJIATUBHBIMU JCHCTBUSAMH BKJIIOUACT Pa3BUTHE
CaMOOpraHU3alH, CAMOKOHTPOJIS,, CAMOKOPPEKIIUH, B TOM YHCIIE:

- YMEHHs peuiath yuyeOHble U HCCIeI0BaTeNbCKHUE 3aJaul: CAaMOCTOSTEIbHO BEIOUPATh CIIOCO0
pemieHusi y4eOHOM 3afaun (CpaBHHBAThb HECKOJBKO BAapUAHTOB pELIeHMs, BhIOMpaTh Haubosee
HOJIXOALINNA ¢ yYETOM CAMOCTOSITETILHO BBIJICIIEHHBIX KPUTEPUER), IUTAHUPOBATH CBOIO PabOTY MPH
peleHnH y4eOHOM WM HCCIeNOBaTeIbCKONM 3aJaud; Ha OCHOBE IIOJyYEHHBIX pE3YyJbTAaTOB
¢dopmynarpoBaTh 00OOIIECHUS W BBIBOJBI, MPOTHO3MPOBATH BO3MOXKHOE pPAa3BUTHE IPOLIECCOB;
aQHAJIM3UPOBATh pE3YJbTAaThl: COOTHOCUTH CBOM JEHCTBHS C IUIAHUPYEMBIMH pe3yJibTaTaMH,
OCYLIECTBIISITh CAMOKOHTPOJIb JAEATEIbHOCTH; KOPPEKTHUPOBATh CBOIO JEATEIBHOCTH HA OCHOBE
camMOaHaln3a U CaMOOLICHKH.



IMPEAMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3yabTaThl OCBOEHHUS MIPOrpaMMbl [0 XUMHHM OCHOBHOT'O 00IIEro o0pa3oBaHMsI
Ha yIIyOJICHHOM YPOBHE HMMEIOT OOIIee COAep)KaTelbHOE SAPO C MPEIMETHBIMU pPEe3yJIbTaTaMu
0a30BOro ypOBHs, COIVIACOBAHBI MEXAYy COOOH, YTO MO3BOJIET PEANTHU30BBIBATH YIIIyOJEHHOE
U3y4YEHHE KaK B paMKax OTIENbHBIX KJIACCOB, TaK M B paMKax pealn3allid HWHIUBUAYaIbHBIX
00pa30oBaTeNbHBIX TPAEKTOPHUIl, B TOM YHUCIE MCIOJb3Ysl CETEBOE B3aUMOACHUCTBUE OpPraHU3ALUH.
[To 3aBepIeHNH peaau3aluy MPOrpaMMbl YIITyOJIEHHOTO YPOBHS 00yYaromuecss CMOTYT JIeTallbHEe
OCBOUTH MaTepuall, OBJIAJAETh PACIIMPEHHBIM KPYroM IOHATHH M METOJOB, pelarh 3a1auu Oojee
BBICOKOI'O YPOBHSI CJIO)KHOCTH.

IIpenmeTtHble pe3yibTaThl BKIOYAIOT: OCBOEHHE OOYYaIOUIMMUCS HAy4HBIX 3HAHUH, yMEHUN
U CIIOCOOOB JIEHCTBHIA, CTIEUU(PUYECKUX Uil MPEAMETHONH 00sacTH «XHUMHUS»; OCHOBBI HAYYHOTO
MBILUICHHS; BHIBl JAEATEIBHOCTH II0 IOJYYECHHIO HOBOIO 3HAHUSA, €ro MHTEpIpeTaluH,
npeoOpa3oBaHUI0 M MPHUMEHEHHIO B PAa3IMYHBIX YUEOHBIX M pEaNbHBIX JKU3HEHHBIX YCIOBUSX;
o0ecrneynBaoT BO3MOKHOCTh YCIEIIHOIO 00yUYeHHs Ha CIeIyIOIIEeM YPOBHE 00pa30BaHMUs.
K konIity obydenus ¢ 8 knacce y odyqaromerocs 0yayT choOpMHUPOBAHBI CIEAYIOIMINE TPEIMETHBIE
pe3yJbTaThl U3yYEHHUs] XUMHUU Ha YTIyOJIEHHBIM YPOBHE:

— PpacKpbIBaTb CMbICII OCHOBHBIX XMMHUYECKHX MOHITHHA: aTOM, MOJEKYJIA, XUMUYECKUI
JJIEMEHT, METAJI, HEMETalI, AJUIOTPONHMs, IPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO,
cMech (OAHOPOAHAS M HEOJHOPOAHAs), BaJEHTHOCTb, OTHOCHTEIbHAs aTOMHas W
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas J0JIs
XMMHYECKOT'0 3JIEMEHTA B COEJUHEHUH, MOJIAPHBIN 00bEM, OTHOCUTENbHAS TNIOTHOCTh
ra3oB, OKCHJl, KHCJOTa, OCHOBAaHHE, COJIb, aM(OTEpHBIM OKcHI, aM(OTEpPHBIH
THIPOKCHUJI, XUMHUECKasi peakiys, KiacCu(UKalus peakiyii: peakluu COeAUHEHHS,
peakuuu  pas3lioKEeHHs, pEeaklUud 3aMEUIeHMs, peakuuh OOMEeHa, »JK30- |
SHIOTEPMHUYECKHE PEaKIMH; TEIUIOBOH 3(h(eKT peakuuu; sapo aToma, 3JIEKTPOHHBIN
CIION aToMa, aTOMHas OpOuTaNb, paguyC aTOMa, XUMHYECKas CBS3b, IMOJIApHAS WU
HENOJISIpHAsl KOBAJCHTHAs CBS3b, MOHHAs CBsA3b, MOH, KaTHOH, aHUOH, pacTBOD,
MaccoBasl JI0Ji1 BellecTBa (MPOLIEHTHAs KOHIEHTpAlus) B pacTBOpPE, MOJSpHAs
KOHIEHTpALUs BELECTBA B PACTBOPE; AIEKTPOOTPULIATEIBbHOCTD, CTEIIEHb OKUCIICHHUS,
OKHUCIIUTEIW U BOCCTAHOBUTENM, OKUCJIEHHE W BOCCTAHOBJIEHHME, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUHU, METO/] 3JIEKTPOHHOTO OajlaHCca;

—  WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX IOHATHM M INPUMEHATH 3TU
IIOHSATHS IIPU ONMCAHUM BEILECTB U X IIPEBPAICHUN;

— HCIOJb30BaTh XUMHMYECKYIO CHMBOJIMKY JJISI COCTaBJIeHUs (OpPMyJd BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

— ONpeAeNsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHHSX, CTEHCHb
OKHCJICHUSl 3JIEMEHTOB B OWHApHBIX COEIUHEHMSIX, IMPUHAJJIEKHOCTh BEIIECTB K
OIIPENICICHHOMY KJIacCy COEIUHEHUH 1o (opMynam, BHIbl XUMHYECKOH CBS3U
(KOBaJICHTHOW 1 MOHHOI) B HEOPraHUYECKUX COCTUHEHMSIX;

— pacKpbIBaTb CMBICI 3aKOHOB COXpPAaHEHHMS MaccChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
Ilepuoanueckoro 3akona /[. 1. MenzneneeBa, aToOMHO-MOJIEKYJIIPHOM TEOPUH, 3aKOHA
ABoOragpo u ero cieACTBHM, MPEJCTABICHUN O HAYYHBIX METOJaX MO3HaHUs, B TOM
qlclie HKCIEPUMEHTAIbHBIX M TEOPETUYECKUX METOAAX HCCIIENOBaHMS BELIECTB U
U3YYEHUS XUMUUECKHUX PEaKIIHii;

— JI€MOHCTPUPOBATh IIOHMMAaHUE INEPUOJUYECKOM 3aBHCHMOCTH CBOMCTB XUMHYECKHX
3JIEMEHTOB OT UX MOJ0KeHMs B llepruoauyeckon cucreme:



ONUCHIBATh U XapaKTepu3oBaTh TabmuuHylo ¢opmy Illepuoanueckoit cucTembl
XUMHYECKUX DJIEMEHTOB: pazliuvarh TOHATHS «TJIaBHAs TMoArpynma (A-rpymnma)» u
«mobounas nmoarpynna (b-rpynmna)y, «manble IeproIb» U «OOTBIITNE TIEPUOIBDY;
COOTHOCUTH 00O3HaueHUs, KOTopble nMeroTcs B Tabmuie «llepuonnyeckas cucrema
xuMuueckux sieMeHtoB JI. U. MeHneneeBa», C YHMCIOBBIMU XapaKTEPHUCTUKAMU
CTPOCHHSI aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsij sapa, oOIlee YuciIo
AIIEKTPOHOB U pacHpeie]IeHne X 10 AJIEKTPOHHBIM CJI0sIM);

OOBSICHATH  CBSI3b  MOJNOXKEHHWsT  snemMeHTa B llepuoamueckoil  cucreme
C pacmpeieieHHeM DSJIEKTPOHOB II0 DHEPreTHYECKUM YPOBHSIM, TIOAYPOBHSIM U
opOUTAaISIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;

KIIaCCU(UIIMPOBATH XUMHUUECKHUE dJIEMEHTHI, HEOPTraHUUECKHE BEIIeCTBA, XUMHUUECKHE
peakmuu (TI0 YHCIY W COCTaBy YYacCTBYIOUIMX B PEAKIWU BEHIECTB, IO TEIIOBOMY
abdexty);

XapaKkTepu30BaTh (OMHCHIBATh) (PU3UYECKHE U XMMHYECKHUE CBOWMCTBA MPOCTBIX H
CIIOKHBIX BEILECTB: KHCIOpOJa, BOAOPOZA, BOJIbI, OOIIME XHMMHUYECKHE CBOWMCTBa
OKCHJIOB, KHCIIOT, OCHOBAaHUH U COJEH, TEHETHYECKYI0 CBS3b MEXAy HHUMHU,
MOATBEpXKJas  MpUMEpaMU  MOJIEKYJSIPHBIX ~ YpPaBHEHHH  COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUM;

OIMHUCHIBATh POJIH KHUCIOPOJA, BOJAOPOJA U BOABI B MPUPOTHBIX IMPOIECCaX, B KHUBBIX
OpraHmM3Max, UX MPUMEHEHHE B PA3IUYHBIX OTPACISAX MPOMBIIIJICHHOCTH, BOZMOKHOE
HCIIOJTb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATH M MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa U
CTPOCHHMSI, BO3MOXHOCTH TIPOTCKAHUS XMMHUYECKUX TPEBPAICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MOJISIPHYIO
Maccy CMECH, MOJIbHYIO IO XHMHYECKOTO JJIEMEHTa B COCIWHEHHH, MacCOBYIO
JOJII0 XUMHYECKOTO 3JeMeHTa 1Mo (opMmysie COeOUHEHMs, HAXOIUTh IMPOCTEHIIYIO
(dbopmyITy BemecTBa 1Mo MacCOBBIM MIJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, MaCCOBYIO JIOJTFO
BEIECTBA B PAaCTBOpE, MOJIAPHYIO KOHIICHTPAIMIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacyeTsl 10 YPaBHEHHSIM XUMUYIECKOW PEaKITHH;

MPUMEHATh OCHOBHBIE OMEpallii MBICIUTEIBHON AESITEeIbHOCTH — aHallu3 U CHUHTE3,
CpaBHEHHE, 00001IeHNe, CHCTeMaTU3allnIo, KIaCCU(UKAIINIO, BBISBICHUE TPUUYUHHO-
CIIEICTBEHHBIX CBSI3€d — JJIi M3YYEHHS CBOWCTB BELIECTB M XUMHUYECKUX PEaKILUH,
€CTECTBCHHO-HAYYHBIE  METOABI  TO3HaHWUS —  HAONIOJeHWe,  W3MEpeHHe,
MOJICIMPOBAHNE, IKCIIEPUMEHT (PeabHBIM U MBICIEHHBIN) — JIJI1 OCBOCHUS Y4eOHOTO
COJIEPKAHUS;

pPacKphIBaTh CYINTHOCTh IIPOLIECCOB OKUCIIEHUS M BOCCTAHOBIICHUS, COCTaBISThH
yYpaBHEHUS TMPOCTBIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil  (METoa0oM
AJIEKTPOHHOTO OallaHca);

YCTaHABIIMBATh CBSI3U MEXKIY peajlbHO HaOII0AaeMbIMH XUMHYECKUMU SIBICHUSAMU H
MpoIecCaMy, TPOUCXOIAMIMMA B MaKpO- W MHKPOMHUpPE, OOBSCHATH TPUYUHBI
MHOT000pa3usi BEIIECTB, COOTHOCHTh XHMHUYECKHE 3HAHUS CO 3HAHMSMH JIPYTHX
y4eOHBIX IPEMETOB;

coOmoatk mpaBuiaa Oe3zomacHoW paboThl B J1TA0OpAaTOPHHM TPH HCIOJIH30BAHUU
XUMHUYECKOH TOCyAbl U 000pYyIOBaHUS, a TAK)Ke MpaBUiia OOpAIIeHUs C BEIECTBAMH B
COOTBETCTBHUH C MHCTPYKIIUSIMH BBITIOJTHEHUS JIAOOPATOPHBIX OIBITOB U MIPAKTHYECKUX
paboT TO TMONYYeHHI0O H COOMpaHUIO Tra3000pa3HBIX BellecTB (Bojopoga U
KHCIIOPOJIa), TPHUTOTOBJICHHIO PACTBOPOB C OINpPEACIICHHOW MAacCOBOW JIOJei



PacTBOPEHHOT'O BEIIECTBA, PELIEHUIO 3KCIEPUMEHTANIBHBIX 3324 110 TeMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COSAUHEHUI»;

— JIeMOHCTpPUPOBATh BIAJCHHE OCHOBAMU XHMHUYECKONH T'PAMOTHOCTH, BKJIIOYAIOIIEH
yMeHHS 0€30MacHOTO OOpaIeHHs ¢ BEIIeCTBAMH, HUCIOJIb3YEMbIMH B TIOBCETHEBHOM
KHU3HU, a TaKKe 3HAHHE TMPaBUJ TOBEJIEHUS B LEIAX cOepekeHUs 310pOBbI U
OKpY>KaroILE Cpebl.

TEMATHUYECKOE IINTAHUPOBAHHUE

LeneBoii mpuoputer Ha ypoBHe OOQ: co3nanue ONArONpUATHBIX YCIOBUU Al Pa3BUTHS
COITMAIPHO 3HAYMMBIX OTHOIIICHUH IIKOJILHUKOB U, TIPEK/IE BCETO, [ICHHOCTHBIX OTHOIIICHUN:

l. K ceMbe Kak IJIaBHOM OMOpPE B )KM3HU YEJIOBEKA U UICTOYHUKY €r0 CUACThS;

2. K Tpydy Kak OCHOBHOMY CHOCOOY JOCTIDKEHUS >XHU3HEHHOTO OJIaromoyyddsi 4YeIoBeKa,
3aJI0Ty €ro YCIENIHOTO MPOPECCHOHAIBHOTO CAMOOTPEACIICHUS U OIYIEHUS! YBEPEHHOCTH
B 3aBTPAILIHEM JHE;

3. K cBOeMy OTEYecTBY, CBoed Mayioil u Oosblioil PoauHe kak MecTy, B KOTOPOM YEJIOBEK
BBIPOC U MMO3HAJ MEPBbIC PAJIOCTH U HEYAA4H, KOTOpas 3aBelllaHa eMy MpeIKaMu U KOTOPYIO
HYKHO o0eperars;

4. K TOpUpOJIe KAK HMCTOYHUKY >KU3HM Ha 3eMJie, OCHOBE CaMOro €€ CYIIECTBOBaHMS,
HYKJAIOIIEHCS B 3alMTE U IIOCTOSHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA;

5. K MUPY KaK TJIaBHOMY TIPUHITUITY YEJIOBEUECKOTO OOIIEKUTHS, YCIOBUIO KPETIKOU JAPYKOBI,
HATOKUBAHUIO OTHOIICHWH C KoyleraMu 1o pabotre B OyaylmieM U CO3AaHUIO
OJaronpUsATHOTO MUKPOKJIMMaTa B CBOEH COOCTBEHHOU CEMbE;

6. K 3HAHUSIM KaK WHTEIJIEKTYyalbHOMY pecypcy, oOecreuuBaroniemMy Oyayiiee 4eloBeka, Kak
pe3yNbTaTy KpOMOTIMBOTO, HO YBJIEKATEIbHOTO Y4eOHOTO Tpyaa;

7. K KyIbType Kak JyXOBHOMY OOraTrcTBy OOIIECTBA U BAXHOMY YCIOBHUIO OIIYIIECHUS
YEJIOBEKOM TMOJHOTHI MPOXXHWBAEMOM >KU3HHM, KOTOPOE MAal0T €My UTEHHE, MY3bIKa,
HCKYCCTBO, T€aTp, TBOPUYECKOE CAMOBBIPAKEHUE;

8. K 3JI0POBBIO KakK 3aJIOTy JOJTON M aKTUBHOM KU3HU YEJIOBEKA, €r0 XOPOILIETO HACTPOCHHUS U
ONTUMHMCTUYHOTO B3IJIsIAa HA MUP;

9. K OKpY’KalIIUM JIIOJIIM Kak 0e3yCIIOBHOW M aOCONIOTHOM IEHHOCTH, KaK PaBHOIMPABHBIM
COLIMANIbHBIM TApTHEPaM, ¢ KOTOPHIMH HEOOXOJMMO BBICTpauWBaTh J0OpOKeNaTeIbHbIC H
B3aUMOTIOIZICPKUBAIONIIME OTHOIICHUS, JAIOIIME YEeJIOBEKY pajgoCcTh OOMICHHS W
MO3BOJIAOIINE U30eraTh YyBCTBA OJIMHOYECTBA;

10.x camum cebe Kak XO03i€BaM CBOCH  CyIpOBI, CaMOOMPEACISIONIUMCI U
caMOpeATH3YIOIIUMCS JIMYHOCTSAM, OTBEUAIOIINM 3a CBOE€ COOCTBEHHOE OyayIee.

HasBanue Tembl, pa3jeia, Konnuyects | ®@opmupyembie DJIeKTPpOHHBbIe (IHM(pOBHIE)
MoOayJisl, 0JI0Ka 0 4acoB COLMAJILHO o0pa3oBaTeibHbIE PeCypChl
3HAYMMbIE,
LEeHHOCTHBIE
OTHOLIEHHS
(Ne
Pa3nen 1. IlepBoHayanbHble XUMHYECKHE TIOHSITHS

Xumus — BaKHeias 061acTh 6 1,2,6,9 https://lesson.edu.ru/catalog

€CTECTBO3HAHHSA u https://www.yaklass.ru/?b%01



https://www.yaklass.ru/?b%01

HpaKTI/IIICCKOfI JACATCIBHOCTHU
YCJIO0BCKa

https://resh.edu.ru/subject/
13/5/

BemectBa M XMMHMYECKHE 20 2,6,8,9,10 https://lesson.edu.ru/catalog

peaxuuu. https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/
13/5/

Wroro mo paznemy 26 yacos

Tema 2. BaxkHeiinue NpEeaACTAaBUTEC/IM HCOPraHUIE€CKUX BCIIECCTB.

Bo3snyx. IlonsTue o razax.
Kucnopoxa. Oxcuast

15

1,3,4,5,6,8,9,10

https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/
13/5/

Bonopoa.Ilonstue o kucinorax

2,6,9

https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/
13/5/

Bopma. OcHoBanus. PactBopsr.
IToHsiTHE 00 OCHOBaHHMSIX.

12

1,3,4,5,6,7,8,9,1
0

https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/
13/5/

OcCHOBHEIE KJIaCCBI
HEOPraHMYECKHUX BEIICCTB

15

2,6,9

https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/
13/5/

Hroro no pazneny

48 yacoB

IMepuonuyecknii 3axoH u Ilepuoaunyeckas cucrema xumuueckux 3jiemeHToB JI.U. MenaeseeBa.
Ctpoenue aToma. XuMU4ecKas cBA3b. OKUCIAUTETbHO-BOCCTAHOBUTEIbHbBIE PeAKIIMU.

Ilepuonuueckuid  3aKoH U 14 1,3,4,5,6,8,9,10

epuoaNdecKas cucremMa https://lesson.edu.ru/catalog

XMMHUYECKHX dmemMenToB J[. U. https://www.yaklass.ru/?b%01

Menzerneesa. Crpoenne https://resh.edu.ru/subject/

aToMma. 13/5/

Xumudeckas CBS3b. 9 1,3,4,5,6,7,8,9,1 | https://lesson.edu.ru/catalog

OKHUCIUTENBHO- 0 https://www.yaklass.ru/?b%01

BOCCTaHOBUTECIILHBIC PEAKIINU https://resh.edu.ru/subject/
13/5/

PesepBHOE Bpems 2

Hroro o paznery 25 yacoB

Bcero 3a rog 99 yacosB



https://resh.edu.ru/subject/13/5/
https://resh.edu.ru/subject/13/5/
https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://www.yaklass.ru/?b%01
https://www.yaklass.ru/?b%01
https://www.yaklass.ru/?b%01
https://www.yaklass.ru/?b%01
https://www.yaklass.ru/?b%01

IHOYPOYHOE IINTAHUPOBAHHME (KTII)

Ne
JlomamHee
n/ | Jar Tema ypoka
3aJlaHue
11 a
IlepBoHAYAJIbHbIC XMMHYECKHE NIOHATHS — 6 YacoB
04.09 | IIpeamet xumun. Poips XuMuH B )KU3HHU YeliOBeKa. Tena u BelecTna.
1. . § 1 ynp.1-4 cp.12
du3ndeckre 1 XUMHYECKHE CBOWCTBA BEIIECTB.
2. 06.09 | ®usnyeckue 1 XMMUYECKUE SABJICHHS. § 4, KOHCIIEKT
06.09 | Tloustne o TEOpeTHUECKUX MeToAax Mo3HaHud. IlpencraBneHus o § 2 ynp.1,2
) MIOITOTOBKA K
3. HAyYHOM TIO3HAaHWU HA OMIIUPHYECKOM YPOBHE; HaOIIO/ICHNE, 5 N )
mp.pabote o
H3MEepeHHe, SKCIIEPUMEHT, MOJIETUPOBAaHHUE C1p.20-22
11.09 | Ilpaktuyeckas padora Ne 1 mo Teme: «IIpaBmaa pabGorsl B | §§ 1-2,4
4. JadopaTopud W TNpHeMbl O0pamieHHs ¢ Ja00paTOPHBIM
o0opyroBaHuEeM».
13.09 § 4 Becs ymp.3.4,
5. UucTele BemecTBa 1 cMecH. CIiocoObI pa3iesieHus: CMeceit. MTOATOTOBKA K
np.pabote Ne 2
6 13.09 | IIpakTuueckas padora Ne 2 mo teme: «Pa3nenenne cmeceid (Ha | §§ 1-4
' NpuMepe OYMCTKH 3arPsi3HEHHOH MOBAPEHHOM COJIN.
BemecTBa U xumMmuyeckue peakuuu - 20 4acop
7. 18.09 | ATOMBI U MOJIEKYJIBL. § 5crp.30
8. 20.09 | Xumuyeckue s35eMeHThI IIpoCcThie U CIIOKHBIE BEIIECTBA. § 6 ymp.2-5
0. 20.09 | BemecTBa MONEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSL. § 6 ymp.8.,9
10 25.09 | Xumugeckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX § 7 yup.5-6
AJIEMEHTOB.
11/ 27.09 | 3akoH MOCTOSHCTBA COCTaBa BEIIECTRA. §8
27.09 [IpakTuueckoe
1 OnpeneneHne BaTeHTHOCTA aTOMOB 10 (JOpMYyJIaM OMHAPHBIX 3aaHue Ha
COCIMHEHUH. OIpE/ICIICHNE
BAJICHTHOCTH
02.10 | OtHocutenbHas aroMHas Macca. OTHOCUTEIIbHAS MOJICKYJIIpHAs § 7 ctp.39-40
13 Macca. Berircienrne 0THOCUTENBHON MONEKYIISIPHOW MacChl
BEIIIECTB.
14] 04.10 | MaccoBas 1051 XUMUYECKOTO AJIIEMEHTA B COCAMHEHUSIX § 7 ctp.41 ynp.10
15 04.10 | Brruncienue n0IM XUMHUECKHUX 3JIEMEHTOB 110 popMyiam Pemenue
COETUHEHUH. pacuCTHBIX 3ada4
16 09.10 | Haxoxnaenue npocrefiiieii (hopMyJibl BEIIECTBA 110 MACCOBBIM JI0JisiM | Pemenue
JJIEMEHTOB. pacueTHBIX 3a/1a4
17 11.10 | Konmnuectsa BemniecTBa. Moib. B3anMocBs3b KoTHyecTBa BEIECTBA, § 18 ynop.1-3.
Macchl U CTPYKTYPHBIX €JTUHHII.
18] 11.10 | Xumuueckue siBieHusl. XUMHUYECKasl peakiys U e€ Mpu3HaKku §9




16.10

3aK0H COXpaHEHUS MaCChHI BEIIECTB.

[ToBTOpenue §§ 7-9

19
20 18.10 | AtomHO-MONeKymsipHas Teopus. XKu3Hb u nestrensHocTs M. B. §5
JlomoHocoBa.
21] 18.10 | Xumunueckue ypaBHeHUs.. TUIBI XAMUIECKUX PEAKIIHI § 10
2 23.10 | Pac4€Thl 110 XMMHUYECKUM YPaBHEHHUSAM KOJIMYECTBA U MACChI § 18 Pemienue
HCXOJHBIX BEIIECTB WK IPOAYKTOB PEaKIUH. pacueTHBIX 3a/1a4
25.10 | Beruucnenus mo ypaBHEHHUAM XUMUYECKON PEaKIUU: KOJINIECTBA § 18 Pemenue
23 BEIIIECTBA, MacChl 110 H3BECTHOMY KOJINYECTBY BEILIECTBA, MACCe pacueTHBIX 3a/1a4
pEeareHTOB WIH MPOAYKTOB pEaKIuU
25.10 | Beluncnenus no ypaBHEHUM XUMUYECKON PEAaKLIMU: KOJINYECTBA § 18 Pemenue
24 BEIIECTBA, MAcChl 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce pacueTHBIX 3a/1a4
peareHTOB WM MPOAYKTOB PEaKIIuu
08 .11 §§5-10
25 O06o00meHnne u cucteMaTu3anus 3HaHuil mo reme «Bemectsa n MOATOTOBUTHCSA K
XUMHYECKUE PEAKIIUI». KOHTPOJIBHOM
pabote
26 08.11 | KonTpoasHas padota Ne 1 mo Teme "BemecTBa u XuMu4eckue [ToBTOpenue §§5-
peakuun''. 10
Bosnyx. Ilonsitue o razax. Kuciaopon. Oxcuabl — 15 yacos
27( 13.11 | Anamu3 KOHTpOJKHOM paboTHl. Bo3myx — cMeck razos. [lonsTie o § 12
rasax.
28] 15.11 | 3akon Asoraapo. MosspHbIii 06bEM ra3oB § 12
29{ 15.11 | Beruncnenns 00BEMa, KOJTMIECTBA BEIIECTBA T'a3a 110 U3BECTHOMY Pemenne
€ro KOJIMYECTBY BEIIECTBa, 00BEMY pacyeTHBIX 3a1a4
301 20.11 | OrHOCHTeIbHAS TIOTHOCTH TA30B. BHIUHCIICHHS OTHOCHTEIBHOM Pemenue
TUIOTHOCTH T'a30B pacyYeTHBIX 3a1a4
31 22.11 Omnpe/ereHue OTHOCUTENFHONW MOJIEKYIIPHON MacChl ra3000pa3HOTO Pemenue
BEIIECTBA 110 U3BECTHOM OTHOCHTENBHOH INIOTHOCTH pacueTHBIX 3a1a4
32 22.11 | BpruncieHus OTHOCHTEIIBHON MOJIEKYIIAPHON MACCHI Ta3a 110 Penrenne
WU3BECTHOW OTHOCHTEIBHOM INIOTHOCTH pacyYEeTHBIX 3a1a4
33] 27.11 Pemenne
OO0BEMHBIE OTHOUIEHUSI Fa30B IPU XUMUYECKHX PeaKLUsIX pacyYeTHBIX 3a1a4
34{ 29.11 Pemenne
Brruuciienns 00bEMOB ra30B 0 YPaBHEHHIO XMMHUUECKON PEAKIINH pacyeTHBIX 3a1a4
35| 29.11 | Kucnopox — 31eMeHT M IpocToe BemecTBo. O30H — autorponHas | § 13
MO IM(UKAIUS KUCIIOPO/Ia
36] 04.12 | Okcuapl. CiocoObI HOMyYEHHsI KUCIOPOa B 1a00paTOpHH U § 14
MTPOMBIIUIEHHOCTH
37] 06.12 | IIpakTnueckas padora Ne 3 mo teme "Iloryuenue u cooupanue §§ 12-14
KHCJI0POJa, H3yYeHHe ero CBOMCTB'"
38] 06.12 | KpyroBopoT KMCI0pO/a B IPUPOJIE KOHCTICKT
391 11.12 Tomnuso.
Hcnonb3oBanue
YIJIs ¥ METaHa B
TennoBoii 3pdeKkT XUMHUUECKON peaKkuu, TEPMOXUMUIECKIE Ka4yecTBe
YpaBHEHUS, 3K30- ¥ SHAOTEPMUYECKHE PEAKIINH TOIINBA.3arpsI3HEHU
€ Bo3ayxa
40f 13.12 Brruucnenust 1o ypaBHEHHUIM XUMUYECKOM pEAaKIMK: KOJIUYECTBA Penrenne




BellecTBa, 00bEMa, MacChl 110 H3BECTHOMY KOJIIMYECTBY BEIIIECTBA,
00BEMY, Macce peareHTOB MU MPOTYKTOB PEaKINN

PaCUYCTHBIX 3a1a4

41] 13.12 | Kourpoabuas padora Ne 2 mo teme "Bozayx. Kuciopos. [ToBTOpenue §§
Oxcuabt"
Bonopon. IloHsiTHE 0 KHCJI0TAX U COJAX — 6 YacoB
42 18.12 | Ananu3 KOHTPOJIEHOU paboThl. Bogopos — ameMeHT u mpocToe § 15
BeriecTBo.CrocoObl MOTy4eHusT BOJOPO/Ia B 1a00OpaTopun 1
MPOMBITICHHOCTH
43] 20.12 | Ipaktu4deckasi padora Ne 4 mo teme "I[losryuenne u cooupanme Hcnons3oBanue
BOJI0OPO/1a, H3y4YeHHE ero CBoiicTB" BOJIOPO/Ia B KAYECTBE
TOTJTMBA
44! 20.12 | Ionsarue o kucnorax u consax. CocTaB KUCIOT U CONEH § 16
450 25.12 | Bpruncienns 00BEMa, KOJTMIECTBA BEIIECTBA T'a3a 110 U3BECTHOMY Pemenne
€ro KOJIMYECTBY BEIECTBA MM 00BEMY pacyeTHBIX 3a1a4
46 27.12 Pewmenune
Brruncnennst 065EMOB ra30B 10 YPaBHEHUIO XUMHUYECKON peaKkIuu pacYeTHBIX 3a1a4
47) 27.12 | BeruuciaeHus no ypaBHEHUSIM XUMHUECKOM peakIiu: KOJIMIeCTBa § 20
BeIIecTBa, 00hEMa, MacChl IT0 H3BECTHOMY KOJIMYECTBY BEIIIECTBA,
00BEMY, Macce peareHTOB HIIH MPOIYKTOB PEaKIHU
Bona. PactBopbl. [lonsitue 06 ocHoBaHusix — 12 yacoB
48] 10.01 @usnyeckue cBOMCTBA BobL. Boaa B mpupoze. AHanus u cunres — | § 21
METOJIbI U3YYEHUS COCTaBa BOIBI.
49/ 10.01 | Xumuueckue cBOMCTBA BOJBL § 21
50] 15.01 | CocraB ocHOBaHWMIA. KOHCIICKT
511 17.01 | PactBopsl. PacTBOPMMOCTH BEIIECTB B BOJIE. § 22
52] 17.01 HacellieHHbIe M HEHACHIIEHHBIE, KOHLIEHTPUPOBAaHHbBIE U KOHCIEKT
pa30aBieHHbIC PACTBOPHI
531 22.01 | Croco6st BBIPAXEHUS KOHLIEHTPALUU PACTBOPOB: MaccoBast A0 OATOTOBKA K
pacTBOPEHHOTO BELLIECTBA, MOJIIPHAsL KOHIIEHTpaIHs np.pabote No 5
54 24.01 | IlpakTndeckas padora Ne 5 mo teme "Ilpurorosienne §§ 21-22
PACTBOPOB C ONpeAeIEHHOIT MaCCOBOI 101l pACTBOPEHHOTO
BelecTna.'
551 24.01 HacplieHHbIE 1 HEHACHILIEHHBIE, KOHIICHTPUPOBAHHBIE U § 22, peIicHucC
pa3baBlIeHHBIE PACTBOPHI pacyeTHBIX 3a7a4
56 29.01 | Cnoco6er BBIpQKEHHU KOHIIEHTPALMU PaCTBOPOB: MaccoBast A0 § 22, pemenue
pPacTBOPEHHOTO BEIIECTBA, MOJISIPHAS KOHIICHTPAITHS pacyeTHBIX 3a1a4
57¢ 31.01 | Ponb pacTBOpOB B NPHPOJE M KU3HHU 4enoBeka. KpyroBopor Boasl B | Beryunth
HIpUPOJE. KpyroBOPOT BOJbI
B IIPUPOJIE
58] 31.01 IToaroTroBka k
O606MmeHne U cHCTeMaTH3alKs 3HaHMil 110 TeMe: «Boza. Pactophel. | KOHTPOJIBHON
IToHsiTHE 00 OCHOBAHUAXY pabote
59/ 05.02 |KoutpoabHas padota Ne 3 nmo teme ""Boaa. PactBopsbl. IlonsaTus §§ 21-22
00 ocHoBaHusx"
OcHoBHBIE KJIacchl HEOPTAaHMYECKUX coelMHeHmii — 15 yacoB
60/ 07.02 | Aranu3 KOHTPOJIHHON paOOThL. OKCUABI: COCTAB, KIACCU(HUKAIIHS, §23

TPUBUAJIbHBIC HA3BAHUA




61{ 07.02 § 23 monyuenue
[Tonydenue u XUMUYECKUE CBOMCTBA OKCHJIOB OKCHJIOB

62| 12.02 | IlonATHE O TUAPOKCUIAX — OCHOBAHHIX U KHUCIOPOACOAEPIKAIIINX § 25
KHCJIOTaxX

63| 14.02 | ®dusznueckue U XUMHYECKHE CBOMCTBa KUCIOT. [lonmydyeHne Kucior § 25

64 14.02 | Knaccugukaius ocHOBaHHUN § 24

65] 19.02 | LLé&noun, nx CBOWCTBA U CIIOCOOBI OTYUYCHHUS §24

66] 21.02 | HepacTBOpHMBIE OCHOBAaHHS, MX CBOMCTBA H CIIOCOOBI MOIyUSHHS §24

67/ 21.02 | Ilorstue 06 aMmpOTEPHBIX THAPOKCUAAX: XUMHUICCKIE CBOMCTBA U KOHCHEKT
nonydenue. [IpumeHeHne BaxXHENIINX OCHOBAaHUI

68| 26.02 | Comm: cocras, KiIacCUGUKAINSI, TPUBHATHHBIC HA3BAHS § 26

69| 28.02 | dusnueckue U XuMHUYECKHE cBOicTBa conell. [loydenue coneit § 26

70; 04.03 | T'eneruueckas CBsI3b MEXY KJlacCAMU HEOPTaHUYECKUX § 27 IloaroToBka K
CoeAMHEHHH np.padote Ne 6

711 06.03 | IIpakTnuyeckasi pa6ora Ne 6. Penmenue sxcnepuMeHTAIBHBIX [ToBTOpenue § 23-
3aga4 no teMe «OCHOBHBbIE KJIACCHI HEOPraHUYeCKUX 26
COeIMHEHH D)

72| 06.03 | BeluncneHus Mo ypaBHEHUSAM XUMUYECKON peaKLUU: KOJTUYECTBA Pemenue
BEIIeCTBa, 00hEMa, MacChl 110 H3BECTHOMY KOJIMYECTBY BEILIECTBA, pacueTHBIX 33134
00BEMY, Macce peareHTOB WU MPOYKTOB PEaKIUU

73{ 11.03 | Beruncnenus Macchl MPOAYKTa PEaKIIUU 0 U3BECTHOM Macce [ToaroroBka k
OJTHOTO W3 NCXOIHBIX BEIIECTB, B3ATOTO B BHJIE PaCTBOPA, KOHTPOIbHOM
COJEPIKALLETO ONPEIETEHHYIO MAaCCOBYIO JOJII0 PACTBOPEHHOTO pabote Ne 4
BEIIIECTBA

74/ 13.03 | KonrpoabHas padora Ne 4 no teme "OCHOBHBIE KJIACChI [ToBTOpenue §§ 23-

HEOPraHMYeCKHX CoeNnHeHuit"

26

Ilepnoagnuecknii 3axoH U Ilepuoanyeckas cucreMa xummnueckux djaeMeHnToB JI.W. MenaeaeeBa.

Crpoenne atoMa — 14 yacos

75]  13.03 | AHanu3 KOHTPOJIBHOH paboThl. [lepBbie MOMBITKH KiIaccupUKaIuu § 28
XUMHYECKUX 31eMeHTOB. [loHATHE O TpymIax CXOJHBIX AJIEMEHTOB

76| 18.03 | DmeMeHTHI, KOTOpbIe 00pa3yrOT aM(MOTEpHBIE OKCH/IBI U TUAPOKCHUIBI § 28 cTp.126

77( 20.03 | Ilepmommdeckuii 3akoH. OTKpBITHE [lepromndaeckoro 3akoHa. §29
3unauenue [lepunoanueckoro 3axona u [leproanueckoil CUCTEMBI
XUMHYECKUX IJIEMEHTOB JUI Pa3BUTHS HAYKH U MPAKTHKH

78] 20.03 | KoporkonepruoaHas u jymmHHONIIEpHOgHast popmbl [leproamaeckoit §29
cucTeMbl xuMmudeckux aneMenToB [[.M1. MeHnneneena

791 01.04 | Ilepuoasl ¥ TpyIIBL. KOHCIIEKT

80{ 03.04 | OcHoBHBIE CBENIEHUS O CTpOCHHUH aTOMOB. COCTaB aTOMHBIX SIIED. § 30

81] 03.04 | M3oronsl Kak pa3HOBUIHOCTH aTOMOB XHMHUYECKOT0 HJIEMEHTA KOHCIIEKT

82 08.04 | DnexTpoHBI. DIEKTPOHHAS OpPOUTATH § 30

83] 10.04 | DHepreTnyeckue ypOBHH U MOLYyPOBHHU aToMa; S-, p-, d-opOuTanu § 31

84| 10.04 | DnexTpoHHBIE KOH(PUTYPALMHU U ANEKTPOHHO-Tpadudeckre GpopMyabt § 31
aTOMOB

85| 15.04 | CrpoeHme IEKTPOHHBIX 00070YEK aTOMOB IMEPBHIX 20 XUMUIECKUX §32
anemenTtoB [lepuonnyeckoii cucremsl .M. MenneneeBa

86 17.04 | 3aKk0OHOMEPHOCTH U3MEHEHHSI paJyca aTOMOB XUMHUYECKUX KOHCIIEKT

OJICMCHTOB, MCTAJINIMYCCKNX U HCMCTAJIJIIMYCCKHUX CBOMCTB TIO rpynmnam




U riepuoiam

87 17.04 | M3MeHeHne CBOMCTB COCTUHEHNH XUMHIECKHUX DJIEMEHTOB B TIEPHOJIAX KOHCIIEKT
U Trpymmnax
88| 22.04 | XapakTepHucTHKa XUMHUYECKOT0 3JIEMEHTA IO €ro MOJ0KEHUIO B §33
ITepuoanueckoii cucreme JI.M1. Menpaeneena
Xumudeckas cBs3b. OKUCIUTEIHHO-BOCCTAHOBUTENBbHBIE peakiuy — 11 gacoB
89{ 24.04 | DneKkTpOoOTPULATEIBHOCTh XUMHUYECKUX SJIEMEHTOB § 35
90{ 24.04 | KoBaseHTHas MOJIIpHASI CBA3H HETOJISIPHAS CBA3b §36
91} 06.05 | MonHas cBs3b § 33
92/ 08.05 | Kpucrammuecknue n amop(HBIE BeIecTBa KOHCITEKT
93| 08.05 | Tumbl KPUCTAIIMUYECKUX PEMETOK U UX XAPAKTEPUCTHKU KOHCIIEKT
94) 13.05 | Crenens okucneHus. OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIE PEAKITHH. § 38
95{ 15.05 | Oxucnurenu u BocctaHoBUTENN. COCTaBIEHNE yPaBHEHUI § 39
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKINi, METO 3JIEKTPOHHOTO
OamaHca
96) 15.05 | Beruucienus 1mo ypaBHCHUSIM XUMUYIECKOW pEaKIIUH; KOJTUIECTBA § 39, monroroBka
BEIIECTBa, 00bEMa, MacChl IO U3BECTHOMY KOJIMYECTBY BEILECTBA, K KOHTPOJIbHOH
00BEMY, Macce peareHTOB WIH MPOITYKTOB PEAKITHH pabote
97) 20.05 | Kourpoabhas pabora Ne 5 mo teme "Crpoenue aroma.
Xumnueckasi cBsi3pb'"
PesepBHoOe Bpemsi — 2 yaca
98] 22.05 | AHanu3 KOHTPOJIBHOU paboTHI. Pe3epBHBIN ypOK.
99{ 22.05 | PesepBHbIi ypOK.




CHUCTEMA OLEHKH JOCTUXXEHUH IIJIAHUPYEMBIX
OBPA3OBATEJIBHbBIX PE3YJIBTATOB

OtmeTka «5»:
* 1aH TOJIHBIN U MPaBUJIbHBIM OTBET HA OCHOBAaHUU M3YyUYEHHBIX TEOPUH,
* MaTepuraj U3JI0XKEH B ONPEACICHHON IOTUYECKOM TIOCTIEA0BATEIFHOCTH, JTUTEPATYPHBIM SI3BIKOM,
* OTBET CAMOCTOSITENTLHBIM.
OT1meTka «4»:
- JlaH TIOJTHBIA Y TPaBUJIbHBIN OTBET HA OCHOBAHWH U3YYE€HHBIX TEOPHUH,
* MaTepua U3JI0KEH B OMPEICIEHHON MOCIIEA0BATEILHOCTH,
JIOTYIIeHBl 2-3 HECYyIIECTBEHHbIE OIIMOKM, HCIpaBIEHHbIE MO TPEOOBAHUIO YYWTENs, WIM JaH
HETOJIHBIN U HEYETKHUI OTBET.
OtMmeTtka «3»:
*JIaH TIOJTHBIM OTBET, HO TPU STOM JIOIYIIEHa CYIIECTBEHHAs OIIMOKA WM OTBET HEMONHBIN, TOCTPOCH
HECBSIZHO.
Ot1MeTKa «2»:
* OTBET 0OHAPYKMBAET HETIOHUMAHKUE OCHOBHOTO COZIEPKaHMs YI4eOHOTO MaTepuia,
* JIONYIIEHBI CYIIECTBEHHBIC OIIMOKH, KOTOPBIC yU-Cs HE MOXKET UCIPABUTH IPU HABOISIIMX BOMPOCAX
YAUTETISL.
OreHKa yMEHHUH pelarth 3a/1auu:
OtrMmeTtka «5»:
* B JIOTUYECKOM PaCCYyK/ICHUH U PEIICHUH HET OIMINOOK,
* 3a]1a9a peIeHa parMoHATBHEIM CITIOCOO0OM.
OtMmeTka «4»:
* B JIOTUYECKOM PACCYKJICHUU M PEIIICHUM HET CYIIECTBEHHBIX OIIMOOK, TIPU 3TOM 3aJ/ia4a pellieHa, HO He
paIMOHAIEHBIM CIIOCO00M,
* IOMYIIEHO He OoJiee ABYX HECYIICCTBEHHBIX OITUOOK.
OtMmeTKka «3»:
* B JIOTUYECKOM PacCyKICHUH HET CYIIECTBEHHBIX OINOOK,
* IOIYCKACTCs CYIISCTBEHHAS OIMOKA B MATEMAaTHYECKUX PAaCcUETax.
OtrMmeTka «2»:
* IMEIOTCS CYIICCTBEHHBIC OIIMOKH B JIOTUUECKOM PACCYHKICHUU U PEIICHUM.

O1neHKa IKCIEPUMEHTAIBHBIX YMEHHUIH

(B mpomecce BbIMOJHEHUS] MPAKTHYECKUX PAGOT MO HHCTPYKIIMH)
OIICHKY CTaBAT TEM y4allluMCs, 32 KOTOPBIMU OBbLIIO OPraHU30BaHO HAOIIOACHUE.
OtMeTKa «5»:
- paboTa BHIMOJIHEHA MOTHOCTEI0. ClieNaHbl MPaBUITbHbIC HAOTIOICHHS U BEIBOJIBI,
“3KCIIEPUMEHT OCYIIECTBIIEH MO IUIAHY, C YYETOM TEXHHKM OE30MacHOCTH W TPaBHI PabOThI C
BEIIECTBaMH U IPHOOpaMH,
‘IPOSIBJICHBI OPTaHU3aMOHHO-TPYAOBBIC YMeHHUs (TIOIICPIKUBACTCS YMCTOTA Pab0Yero Mecra , HOpSIOK
Ha CTOJIC, DKOHOMHO UCTIONB3YIOTCS PCAKTUBEI).
OtMmeTKa «4»:
‘paboTa BBITNIOJIHEHA, CCIaHbl [PABU/IbHBIC HAOIIOACHUS U BBIBOBI: SKCIIEPUMEHT BBIIIOJIHEH HEIOJIHO
WM HaOJTIO/Tal0TCSI HECYIIIECTBEHHBIE OIIMOKK B paboTe C BEIECTBaMH U MMPHOOPAMHU.

O1MmeTka «3»:



"OTBET HETIONHBIHN, padoTa BHITIONHEHA MPABIIILHO HE MEHEe YeM HAIIOJIOBUHY JIOMYIIEHa CYIIECTBEHHAS
omubOka (B XOJie SKCIEPUMEHTa, B OOBSICHCHWH, B odopmicHuu pabotsl, mo TH mpu pabore ¢
BEIIeCTBAMHU 1 IPHOOpaMM), KOTOPYIO YUAIIMKACS UCTIPABIISET IO TPEOOBAHUIO YUHUTEIIS.

OtMmeTKka «2»:

‘IOTIYIIIEHbI JIBE€ WM Oojiee CyIIeCTBEHHbIE OIMIMOKM B XOJE OJKCIIEPUMEHTa, B OOBSICHEHHH, B
oopmrnenmnu pabotsl, mo Th mpu pabote ¢ BemecTBaMU M IPHOOPAMH), KOTOPBIE YUaIIUICS HE MOXKET
HCTIPABUTb.

OueHka 32 NMCbLMEHHYI0 KOHTPOJIbHYIO padoTy

[Ipu omeHmBaHWM OTBeTa ydamierocsi HEOOXOAMMO YHTHIBATh KadeCTBO BBIIONHEHUS PaOOTHI TIO
3ananusM. KoHTponbHast paboTa OI[CHUBAETCS B IICTIOM.
OT1meTKa «5»:
- JIaH TIOJTHBIA OTBET Ha OCHOBE W3yUYCHHBIX TEOPUH, BO3MOXKHA HECYIIIECTBEHHAS OIINOKA.
OT1meTKa «4»:
* IOMTyCTHMa HEKOTOpast HeTIOJTHOTa OTBETA, MOXKET OBITH He Ooliee ABYX HECYIIECTBEHHBIX OIHOOK.
Ot1meTka «3»:
- paboTa BEHITIOIHEHA HETIOJIHO (HO He MEHee YeM HaITOJIOBHHY ), IMEETCS He 0ojiee OTHON CYIeCTBEHHON
OIIMOKYU U TIPH 3TOM 2-3 HECYIIICCTBCHHBIC.
OT1meTKa «2»:
- paboTa BHINTOJHEHA MEHbIIIE YeM HAIOJIOBHHY,
* IMEETCS HECKOJIBKO CYIICCTBESHHBIX OITUOOK.
[Ipu oreHke BBHINONHEHWS MHCBMEHHON KOHTPOJBHOW pabOThI HEOOXOAWMO YYHTHIBATH TPEOOBAHWIA
eaHOro 0phorpadMuecKoro peKuma.
OTMeTKa 3a UTOTOBYIO KOHTPOJIbHYIO Pa0bOTy KOPPEKTHUPYET MPEAIICCTBYIONIUE MPH BBHICTABICHHH
OTMETKH 32 YETBEPTh, IOIYTOIUE, TO/I.

Oo01mue o Juies:
OueHka NPOEeKTHOM AeITeJIbHOCTH YUAIIMXCS

Kputepunii 1 [poaykTt (MaTepuanu3oBanHblii pesyastart I1J1Y) Bauibl
9 2 1.1 | HoBusHa. OpuruHagbHOCTh. Y HUKAJIbHOCTh 1-2
g GE 1.2 | OntuManbHOCTH (HaMJTydIlIee COYETaHNE TTapaMeTPOB MPOYKTA) 1
= 1.3 | DcTeTnyHOCTh 1-2

MaxkcuMajibHOE KOJIHYECTBO 0AJLJIOB 5

Kpurepmnii 2 IIpouecc (padoTa 1Mo BHINOJTHEHUIO MPOEKTA)

2.1 | AKTyalnpbHOCTh 1-2
2.2 | IIpobaeMHOCTD 1-2
% 2.3 | CooTBeTcTBUE TPEOOBAHUSIM 00bEeMa 1
§ 2.4 | ComepKaTebHOCTh 1-3
) 2.5 | 3aBepIIeHHOCTh 1
é 2.6 | Haguuue TBOpUYECKOTO KOMIIOHEHTA B MPOIIECCE MPOSKTUPOBAHMS 1-2
2.7 | KoMMyHHKaTHBHOCTH (B TPYNIIOBOM MTPOEKTE) 1-2
2.8 | CamMOCTOATEIHHOCTD 1-3

MaxkcuMajibHOEe KOJIHYECTBO 0AJLJIOB 16

Kputepuii 3 KauecTBO 0popmJiieHus1 MaTepuaJia
9 4 3.2 | Matepuan opopmiieH ¢ TpyOBIMH HapyITICHISIMH TPeOOBaHMI 0
= qE 3.3 | JlomymieHsl He3HAYUTEIbHBIE HAPYIICHHS TPEOOBAHMIHA 1-2
B = 3.4 | Matepuan odhopmIIeH B COOTBETCTBUH C TPEOOBAHUSIMH 3-4

MaxkcumaabHOe KOJIUYECTBO 0AJIOB 4




Kputepuii 4 3amuTa npoekTa

4.1 | KadectBo nokiana (CHCTEMHOCTh, KOMIIO3UITHOHHAS IIETTOCTHOCTD, 1-3
MOJIHOTA HPECTABICHHS ITPOOJIEMBbI, KPATKOCTh, YETKOCTD, SICHOCTh
a (hopMYIUPOBOK)
=
e 4.2 | OTBETHI Ha BOIPOCEHI 1-3
2]
Q 4.3 | JIngHOCTHBIC MMPOSIBJICHUS TOKJIATINKA 1-2
g 4.4 | KyneTypa peun JOKJIaTInKa 1-2
=
MaxkcuMajibHOE KOJHYECTBO 0AJLJIOB 10
MagkcuMaabHOe KOJIH4YeCTBO 0AJJI0B M0 BCeM KPUTEPUIM 35

IlepeBox 0a1710B B OLIEHKY
85% oT MakcUMaIbHOU CyMMBI 0aToB, 35-30 6amioB — «5»
70-85 %, 29-25 6anaoB — «4»
50-70 %, 23-17 6amnoB — «3»
0-49 % - «2»

Kputepun u nokaszarejau OeHUBAHUS UCCJIEI0BATEILCKOM NeATeIbHOCTH 00y4aloIerocs

Kpurepmii 1 YpoBeHb aKTYaJbHOCTH TEMbI UCCJIEI0BAHNS Bbanabl
1.1 AKTyalTbHOCTh TEMBI HCCIIEIOBaHMS HE I0Ka3aHa 0
[¥a}
5
=
<
Q 1.2 [lpuBenens  HEMOCTATOYHO  yOEIWTENbHBIE  JIOKA3aTeNIbCTBA 1-2
g AKTyaJIbHOCTH TEMBI HCCIIEIOBAHUS
= 1.3 [IpuBeneHsl JOCTaTOYHO yOeIuTeNbHbIC JI0Ka3aTeJIbCTBA 3-4
AKTyaJIbHOCTH TEMBI HCCIIEIOBAHUS
Kpurepmuii 2 KauecTBO coiep:kaHus McCJIeI0BAHUS
2.1 COOTBETCTBHUE COMIEPIKAHNS HCCIICIOBAHNS €T0 TEME
sl o
5 2.1.1 | ConepxaHue UCCIIEOBAHUS HE COOTBETCTBYET 3asIBICHHON TeMe 0
§ 2.1.2 | ConeprxaHue UCCIIEIOBaHUS HE B MTOJHOW MEpe COOTBETCTBYET 1-2
) 3asBJICHHON TeMe
S v
= 2.1.3 | ConeprxaHue UCCIENOBAHUSA B ITOJIHOM MEPE COOTBETCTBYET 3-4
3as1BJICHHOU TeMe
2.2 JIOrMYHOCTH U3NI0KEHUSI MaTepralia
=2
]
= 221 | M 0
3 2. aTepual U3JI0KeH He JIOTUYHO, HE CTPYKTYpHUPOBaH, XaOTHYEH
[+
4
S 2.2.2 | HegocratouHo coOMrOmaeTcs JOrHYHOCTh H3I0KEHUI MaTepraia 1-2
=
2.2.3 | Marepuall U3JI0’)KE€H B CTPOTOM JIOTHYECKOM MOCIEA0BATEIBHOCTH 3-4
23 KonndecTBo 1 pa3HooOpa3ue HCTOUHUKOB HHPOPMAIH
= 2.3.1 | OrcyTcTBHE CIMCKA HCTOYHUKOB HH(OpMAITUH 0
s 2.3.2 | Mcnonp30BaHbl OAHOTHITHEIC HCTOYHHKH HH(GOPMAIIHH 1
[+
Q 2.3.3 | Mcmonp30BaHO HE3HAYUTEIHHOE KOJTUIECTBO HCTOYHUKOB 2
g HHpOpPMAITUH
= 2.3.4 | Hcronbs30BaHO 3HAYNUTENBHOE KOIUYECTBO Pa3HOOOPa3HBIX 3-4
WMCTOYHUKOB HH(OpMAITUU
Kpurepuii 3 KauecTBo 0(popmiIeHHsI MCCIIEI0BATEIBCKOI0 MaTepuaJia
5 3.1 CootBercTBrE 0pOpMIICHUSI TPUHSATHIM TPEOOBAHHUIM
g . 3.1.1 | Marepuan odopmIieH ¢ TpyOBIMH HAPYIICHUIMHU TpeOOBaHUI 0
= 3.1.2 | /lonymieHsl He3HAYUTEIbHBIC HAPYIICHHS TPeOOBaHUN 1-2
= 3.1.3 | Marepuas oopMJIeH TOYHO B COOTBETCTBHH C TPEOOBAHUSIMH 34




MakcuMalbHO€E KOJIUYeCTBO 0a/J10B

20

IlepeBoa 0a/1710B B OLIEHKY
85% OT MakCUMaJIbHOU CyMMbI OaiiioB, 20-17 6ayioB — «5»
70-85 %, 16-14 6amnoB — «4»
50-70 %, 13-10 6amioB — «3»
0-49 % - «2»




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

I'a6puensn O.C., OctpoymoB N.I'., CnankoB C.A. Xumus. 8 kiacc. YueOHUK [Uis
o01eobpaszoBaTenbHbIX yupexaenuid. «I[Ipocsemenne», 2023 rox

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

[Ipenmernas nunus yueoHukoB noj pea. ['abpuensu O.C. [Iporpamma s
0011e00pa3oBaTeNbHBIX YupekaeHun. Xumusl. 8-9 kmaccel. «IIpocBemenue.
Ia6puensu O.C., SAxymosa O.M.. BockoboitaukoBa E.H. Xumus. HacronsHas kHura
yuutens 8 kinacc. Metonnueckoe mocodue. [Ipocsemenne, 2009.

I'abpuensan O.C., CmupnoBa T.B., CnaakoB C.A. Xumus B TecTax, 3aja4ax, ynpaKHECHHUIX.
8 kimacc. Ipoda, 2019.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.alhimik.ru

http://chemistry-chemists.com/index.html

http://c-books.narod.ru

http://www.drofa-ventana.ru

http://schoolbase.ru/articles/items/ximiya

http://www.periodictable.ru

http://webelementes.com
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