MUWHUCTEPCTBO MTPOCBENEHUA POCCUMICKOM ®EJIEPAIIIN
MunucrepcTBo o0pa3zoBanusi M Hayku Pecny0simkn bamkoprocran
Anvunuctpamus MP MEUETJIMHCKAM PAMOH

MOBY auueii Nel c¢. BoJbiieycTbUKMHCKOE

PACCMOTPEHO COI'JIACOBAHO YTBEPXIEHO

pyKoBOMHTENb Kadeapsl  3amectutens aupektopa  Jupexrop MObBY

VUUTenel ectectBeHHo- 10 YBP nuueiNel 7
HAVUHbIX AUCUMILIHH % ‘5’%/ //,Q:Bﬁﬁﬁlu&l\(:’l‘bﬂ cKoe
A N O i, G2 CEN
O{/// Poruxosa [BL i v -,:1{/
2 «25» 102024 .- = INZ a2\
XyxuHa P.P. 13350 s “v')‘}‘:x“' | Tarupos A.X.
«24» 102024 1. [ Vipufas Ne3]361/«23» 10 2024 1
."\~_/—‘. r“\ ,"l I N I

PABOYAS IPOTPAMMA
(Mnentudukarop 1416353)

yueOnoro npeamera «Xumusi. baszoBblii ypoBenb»

st o0y4aroierocs Ha HanoMHoM o6yuennu 8B knacca Jlpsiuenko Bnagumup

yuurenb: Munausaposa 1.P.

c.boabmeycrbuknnckoe - 2024



MNOACHUTEJIBHASA 3AIINCKA

IIporpamMmMa 1Mo X¥MHUU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHHWS COCTaBIiEHa Ha OCHOBE TpeOOBaHWH K
pe3ynmbTaTaM  OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOW MPOTpaMMBI  OCHOBHOTO  00mero oOpa3oBaHUS,
npencrasieHHbix B PT'OC OOO, a takxe Ha 0cHOBE (efepaqbHON pabodel MporpaMMbl BOCHUTAHUS U C yYETOM
KOHIENIINA TIPerolaBaHusl y4eOHoro mpemmeTa «XuMHS» B 00pa3oBaTeNbHBIX OpraHm3anmsx Poccuiickoi
®denepanyu.

[TporpaMma o XxUMUM JaéT MpEACTaBICHUE O LENSX, OOIIel cTpaTerui 00y4eHus, BOCOUTAHUS U Pa3BUTHUS
00ydYarmuxcsi CpeAcTBaMH y4yeOHOTO TpeAMeTa, YCTaHaBJIMBAeT oO0s3aTeNbHOE NpPEAMETHOE COJepKaHue,
MpeAyCMaTpUBAET pacIpeiesieHue €ro Mo KiaccaM U CTPYKTYpUPOBAHME IO pasfenaM U TeMaM MNpOorpaMMbl IO
XUMHH, OINpeAensieT KOJUYECTBEHHbIE MW KadeCTBEHHBIE XapaKTEPHUCTUKH COACP)KAHUSA, PEKOMEHAYEMYIO
MOCJIEZI0BATEIbHOCTh U3YyYEHUS] XMUMHH C Y4YETOM MEXKIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBSI3€H, JIOTHKH
y4e0HOTO TIpollecca, BO3PACTHBIX OCOOEHHOCTEH OO0yYarommxcsi, ONpeAeNseT BO3MOXHOCTH IpeaMeTa st
peanuzanuy TpeOOBaHUHN K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNLHON MPOrpaMMBI HA YPOBHE OCHOBHOTO
obmero oOpa3oBaHMsA, a TakKe TpeOOBaHMW K pe3ylbTaraM OOydYeHHs XMMHHM Ha YpPOBHE LeJeH H3ydeHHs
npeaMeTa ¥ OCHOBHBIX BHJOB yueOHO-TIO3HABATEIBHON AEATENBHOCTH O0yYaromlerocs mo OCBOCHHIO Y4eOHOTO
coZep KaHusl.

3HaHUe XUMHUU CITYKHUT OCHOBOH JUIsl YOpMUPOBaHUST MEPOBO33PEHHUS 00YHaIOLIETOCs, €T0 MPEACTABICHUH O
MaTepHaJbHOM CIAMHCTBE MHpA, BAXHYIO pOJb HUrpatoT (opMHUpyeMble XUMHEH TPEeNCTaBICHUS O
B3aMIMONIPEBPAIICHUSAX DHEPTUH U 00 JBONIOIWH BEIIECTB B MPUPOAE, O MyTAX PEIICHUS TI00ANBHBIX MpobdiemM
YCTOWYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKON, MUIIEBON M IKOJIOTUIECKOH 0e301MacHOCTH,
po0JIeM 37JpaBOOXPAHCHUSI.

N3yyenune xumuu:

CIOCOOCTBYET pean3aliil BO3MOXHOCTEH ISl caMOpa3BUTHSA M (POPMHUPOBAHMS KYJIbTYPHI JTUYHOCTH, €€
o01Eel u (byHKuI/IOHaJILHOI‘/'I I'PaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHpOBAaHHE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH OOYy4aroIIMXCsi, HaBBIKOB HMX
CaMOCTOSITETbHON y4eOHON NeATeIhbHOCTH, SKCIIEPUMEHTANBHBIX U HCCIIEOBATENhCKIUX YMEHUH, HEOOXOMUMBIX
KaK B IOBCETHEBHOH JKU3HU, TaK U B TPO(HECCHOHATIBLHOM NesITeNbHOCTH;

3HAKOMMUT CO CHeIlI/I(i)I/IKOI‘/'I HAaY4YHOI'0 MBIIJICHHS, 3aKJIaJIbIBACT OCHOBBI LE€JIOCTHOT'O B3IjidAa Ha €AWHCTBO
MIPUPOJIBI M YEJIOBEKa, SIBIIIETCS OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHHH €CTECTBEHHO--HAYYHOW IPaMOTHOCTH
00yJaronuXxcs;

Croco0CTByeT (JOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS! K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K MIPUpPOIe, K
YeIIOBEKY, BHOCHT CBOW BKJIAJ] B 9KOJIOTHUECKOe 00pa3oBaHue 00yJarOIIIXCS.

JlanHbple HampaBiIeHUS B OOYYSHHH XUMHUH 00ECTIEUUBAIOTCS CIIEIIM(PUKON colepkaHusl yaeOHOTO TIpeaMeTa,
KOTOpBIﬁ ABJIACTCA MEAArorudyeCKu agaliTipoOBaHHBIM OTPaKCHHUEM 6a30130171 HayKU XMMUH Ha OHpeI[eJ'IéHHOM oTare
€€ pa3BUTUSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHHMsS OPHEHTHPOBAH HAa OCBOCHHE OOYYArOIIUMUCS
CHUCTEMBbI NEPBOHAYAIILHBIX MOHATHI XUMUU, OCHOB HEOPraHUYECKON XUMUHU U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX
MOHATUI OPraHU4ECKOU XUMUMU.

CtpykTypa collepKaHusi TPOTpaMMbl 0 XHMHU C(OPMHUPOBAHA HA OCHOBE CHUCTEMHOTO MOJX0/aa K e&
n3ydyeHuto. Conep:kaHue CKIAAbIBACTCS U3 CUCTEMbI MOHATUNH O XUMHUYECKOM 3JEMEHTE U BEIIECTBE U CHUCTEMBI
MOHATHA O XUMHUYecKoil peakumu. OOe 53TH CHUCTEMBI CTPYKTYPHO OPTaHM30BaHBI [0 TMPHUHIINITY
MTOCIIEZI0BATEIEHOTO PA3BUTHS 3HAHHM HA OCHOBE TEOPETHUECKHUX MPEICTABICHUN Pa3HOTO YPOBHA:

— aTOMHO--MOJIEKYJISIPHOTO YUE€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akonHa J[. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMMUH;

— YUC€HHA O CTPOCHUHU aTOMa U XUMHUYECKOUN CBsI3U,

— IPEACTaBICHUN 00 3IEKTPOIIMTHYECKON TUCCOLMALIH BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHHSI PACCMAaTPUBAIOTCS Ha OCHOBE AMIIUPHUUYECKH ITOJyUYEHHBIX U OCMBICIICHHBIX (AaKTOB,
pa3BUBAIOTCSA MOCJEOBATENFHO OT OJIHOTO YPOBHS K JPYroMy, BBIMOJHSS (YHKIUH OOBSCHEHUS U
MIPOTHO3HPOBAHUS CBOMCTB, CTPOEHMS M BO3MOYKHOCTEH NMPAKTUYECKOIO MPUMEHEHHS U MOJYyUYEHHsS] M3y4aeMbIX
BEIIECTB.

OcBoeHKe TporpaMMbl [0 XHMHH CIHOCOOCTBYeT (OPMHUPOBAHUIO TPEICTABICHUS O XHUMHUYECKOM
COCTABJISIFOIIECH HAYYHOU KapTUHBI MUPA B JIOTHKE €€ CUCTEMHON MPUPOJIbl, IIECHHOCTHOTO OTHOLLEHUSI K HAYYHOMY
3HaHHIO M METOAAM IO3HaHUs B Hayke. M3ydeHue XMMHM TNPOHUCXOJAUT C NPUBJIEUECHUEM 3HAHUN U3 paHee
M3YYEHHBIX YIEOHBIX IpeaMeToB: «OKpysKaromuil Mupy, «bruonorus. 5—7 kinaccel» u «Pusnka. 7 Kiaccy.

[Ipr w3ydyeHWHM XUMHUH TPOMCXOAHMT (OPMUPOBAHHME 3HAHWH OCHOB XMMHUYECKOW HAayKH Kak o0jacTu
COBPEMEHHOI'O €CTECTBO3HAHMSI, PAKTUYECKON AEATENBHOCTH YEJIOBEKA U KaK OJHOIO U3 KOMIIOHEHTOB MHPOBOM
KyJIBTYphl. 3aJada yaeOHOro mpeaMera COCTOUT B (POPMHUPOBAHUH CHCTEMBI XUMHUYECKUX 3HAHWN — BasKHEWIIHX



(aKTOB, TOHATHH, 3aKOHOB W TEOPETUYECKUX TMOJOXKEHHUH, JOCTYNMHBIX OOOOIEHHH MHPOBO33PEHUECKOTO
XapakTepa, sI3blKa HayKH, B IIPUOOIICHUN K HAayYHBIM METOAAM II03HAHUS IPHU U3YyYCHHUHU BELIECTB U XMMUYECKUX
peaknuii, B GOpMUPOBaHUH M Pa3BUTUU MO3HABATENFHBIX YMEHUN U UX MIPUMEHEHUHU B yueOHO-NIO3HABATEILHON U
y4eOHO-UCCIIeIOBATENbCKOM IeSTEILHOCTH, OCBOCHWM TMpaBuil 0Oe30macHOro oOpalieHus ¢ BEHIeCTBAMU B
MTOBCETHEBHOM KU3HU.

[Ipu m3ydyeHnu XUMHUU Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMS Ba)KHOE 3HAYCHHE NPHOOPENH Takue
LIeJH, KaK:

— (hopMHpOBaHUE MHTEIUIEKTYyaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K CaM0O00pa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY NPUHATHIO PELLICHUH, CIOCOOHON aJanTupOBaThCs K OBICTPO MEHSIOIMMCS yCIOBUSIM KU3HH;

— HamnpaBICHHOCTh OOYYEHHS Ha CHCTEMAaTH4ecKOoe MNpHOOImeHHe o0ydyaromuxcsi K CaMOCTOSITEIbHOU
MO3HABAaTENIFHON JIESTEBHOCTH, HAyYHBIM METOAaM TIO3HaHHA, (QOPMHUPYIOIIMM MOTHBALMIO U Pa3BUTHE
CIIOCOOHOCTEN K XMMHH;

— ofecrieyeHne YCIIOBHH, CIOCOOCTBYIOIIMX MNPUOOPETEHHI0 OOYyYaroIMMHKCS OIBITa Pa3HOOOpa3HOU
NeSITETbHOCTH, TO3HAHWS W CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIHI), HMEIOIIHX
YHHMBEpCaJIbHOE 3HAYECHUE IS PA3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢opmupoBanue 00mIel (YHKIIMOHATHHONW W €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, B TOM YHCIIE€ YMEHUH
06’B$1CH$1TI) " OLICHUBATH ABJICHUA OKPYKAIOMICTO MHpaA, MCIOJb3YA 3HAHUA W OIBIT, IOJYYCHHBIC IIPU U3YUYCHHUU
XMMUH, IPUMEHSTh UX TPHU PELICHUU MPOOJIEM B TOBCEAHEBHOMN JKU3HU U TPYJOBOU JACATEIbHOCTH;

— ¢opMHpoBaHHE y OOy4YaOIIMXCS T'YMaHMCTHYECKMX OTHOIICHUH, MOHMMAaHUS LEHHOCTH XUMHUYECKHX
3HAHUU JJI BBIPAOOTKU SKOJIOTMYECKH I1€JIECO00PA3HOTO MOBEACHUS B OBITY M TPYJOBOH ACSATEIBLHOCTH B IEIAX
COXPaHEHUs CBOETO 30POBbS U OKPYXkAIOLIEH IPUPOIHOM Cpeibl;

— pa3BUTHE MOTHBALUU K OOyYCHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O M CaMOBOCIUTAHUIO HAa OCHOBE
YCBOEHHS OOIIEYETIOBEYECKUX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduis M HampaBICHHOCTH
JabHEeHIero o0y4YeHusl.

OOmiee 4ncnO 9acoB, OTBEAEHHBIX Al M3YyYCHHMS XMMHHM Ha YPOBHE OCHOBHOIO 00mIero oOpa3oBaHus,
cocrasiseT 34 yaca: B 8 kiacce — 34 yaca (1 gac B Henemo).

Jannas paOodas mporpaMma IO XHMHH I 8-9 KJIacCOB COCTaBJICHA C YYE€TOM CJICAYIOIIMX
HOPMATHUBHBIX JOKYMCHTOB!
1. ¥YcraB myHuuunaasHoro o0meo0pa3oBaTeabHOTO O0KeTHOrO yupexaeHus juneid Nel c.bonbiieycTeukiuHCKOE
MYHHLIMTIATIBHOTO paiiona MeueTinHCckui paiton Pecniy6nuku bamkoprocras.
2. Pab6ouast mporpamma Bocriutanuss MOBY nmneii Nel c.bomnbiieycThbHKHHCKOE.



COJAEP KAHUE OBYYEHUA

8 KJIACC

IlepBonayanbHbIe XUMHYECKHE OHATHS

IIpenmer xuMuu. Ponb XMMUM B KU3HM uYelOBeKa. XUMHS B CHUCTeMe HayK. Tema M BemiecTBa. Punueckue
CBOICTBA BeIECTB. ArperaTHoe cocTosiHue BeuiecTB. [loHsATHE 0 MeTOAax MO3HaHUS B XMMHUHU. YUCThIEe BeLlecTBa U
cMmecu. CriocoObl pa3ieneHus CMecei.

ATOMBI W MOJEKYJIBl. XUMHUYEeCKHE 3JeMEHTHl. CHMBOJIBI XMMHUYECKHX 3JIeMEeHTOB. IIpocTbie W CloXHBIE
BeIIeCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas (popmyna. BaneHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTABAa BELIECTB.
OtHocuTenbHas aToMHas Macca. OTHOCUTENbHasE MOJIEKYJsIpHas Macca. MaccoBas 10J1s1 XUMHUYECKOTO 3JIEMEHTa B
COEAMHEHHH.

KomnuectBo BemiectBa. Moabs. MonspHass macca. B3anMOCBS3b KOJMYECTBA, MAcChl M 4YHCIA CTPYKTYPHBIX
eIMHUII BemecTBa. Pacuérel mo opMynaM XUMHUECKIX COSIUHEHUH.

®uznyeckre 1 XUMHUYECKHe ABJICHUs. XUMHUYecKas peakius U e€ Mpu3Haku. 3aKOH COXPAHEHHUS MacChl BEIIECTB.
Xumuyeckue ypaBHeHus. Kitaccnukanus XUMAYeCKUX peakinii (COeAMHEHNS, pa3IoKeHs, 3aMeIeHHs, OOMeHa).

Xumuueckuii IKcnepumenn .

3HaKOMCTBO C XHWMHUYECKOH IIOCyIO#, mpaBwiamMu paOoTel B JjabopaTtopuu M npuéMamMu OOpalICHUS C
abopaTOpHEIM 000pYIOBAaHUEM, H3yUeHHE U ONMUCcaHne (PU3NIECKIX CBOHCTB 0Opa3IlOB HEOPTraHHMYECKUX BEIIECTB,
HaOmroneHne Gpu3HUecKux (IUIaBIEHUE BOCKA, TasHUE JIb/a, PACTUPAHHUE caxapa B CTYIKE, KUIICHHE W KOHICHCALHS
BOJBI) M XUMHUYECKHX (TOpEeHHE CBEYM, NMPOKAJUBAHHE MEIHOM NMPOBOJOKH, B3aMMOJEHCTBHE Mela C KHCIOTOM)
SBJICHUH, HAOMIOZCHHWE M OIMCAHWE IPHU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuuid (pas3joxkeHue caxapa,
B3aMIMOJICMCTBAE CEPHOW KHCIOTHI C XJOpHUAoM Oapwsi, pasznmokeHue ruapokcuna meau (ll) mpu nHarpeBanwuw,
B3aMMoJieiicTBUe kene3a ¢ pactBopoM conn meau (l1), m3yuenune cmocoOoB pasfeneHHss cMeceil: ¢ TOMOIIBIO
MarHuTa, QUIBTPOBaHHE, BHIMAPUBAHUE, TUCTUILIIANMS, XpOMaTorpadus, MpoBeACHUE OYHCTKU MOBAPEHHOW COIH,
HaOJIofEHNE W ONHMCAaHWE Pe3yJbTAaTOB IPOBEICHUS OINbITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacchl,
CO3/1aHNE MOJIeNiell MOJIeKy (IIapOCTEePIKHEBHIX ).

Baxneiimue npeacTaBuTeIM HEOPraHUYECKNX BeLeCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — snemMeHT u npoctoe BemiecTBo. HaxoxaeHue kuciaoposaa B
npupoze, Gu3nUecKue U XUMU4eckrue cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue xucnopoaa. CrocoOs
MOJIyUYEHHUS] KHUCIIOpoJa B JIa0OpaTopud M MPOMBIIUIEHHOCTH. KpyroBopor kucnopoga B npupoge. O30H —
IOTPOIHAS MOAU(UKAIHS KUCIOPOJIA.

TennoBoii 3¢pdexkT XuMHIeCKOl peakLuuy, TEPMOXUMHUYECKHE YPaBHEHHS, 9K30- U SHAOTEPMHUYECKHUE PEaKLUH.
TomnuBo: yroias u MeTaH. 3arps3HeHHE BO3/IyXa, YCHICHUE TAPHUKOBOTO 3 (deKTa, pa3pylIeHue 030HOBOTO CIIOSI.

Bomopon — anemeHT W mpoctoe BemiecTBo. HaxoxaeHue BoJOpoaa B Hpupoje, GU3NUECKHE M XUMHUYECKHE
CBOHWCTBA, IPUMEHEHHE, CII0COObI MorydeHus. KucnoTsl u conm.

MonsipHbiii 00bEM ra3oB. Pacy€Tsl 10 XMMHUYECKUM YpaBHEHHUSIM.

®u3nueckue CBOMCTBaA BOJbl. Boma xak pactBoputens. PacTBopbl. HacklllleHHbIE M HEHACHIIICHHBIE PACTBOPHI.
PactBopuMocTh BemiecTB B Boge. MaccoBast 4o BELleCTBA B PACTBOpE. XUMHUYECKHE CBOicTBA BOjbl. OCHOBaHUSL.
Ponp pacTBOpoB B mpHpojie U B KHU3HM YenoBeka. KpyroBopoT Boxbl B MpHpoje. 3arpsi3HeHHE NMPUPOJIHBIX BOI.
OxpaHa 1 OYMCTKA MPUPOJHBIX BO/I.

Knaccudukaiuss Heopranudeckux coeauHenud. Oxcuasl. Kitaccubukaiuss OKCHIOB:  COJe00pa3yroiiue
(ocHOBHBIE, KHCIOTHBIE, aM(pOTepHBIE) U HecosleoOpasyrone. HomeHknatypa okcuoB. @U3HUECKHE U XUMHUYECKHE
cBoiicTBa OKcUJI0B. [loyueHne OKCUI0B.

OcnoBanns. Krnaccudukanys ocHOBaHMI: MIENOYM M HEPACTBOPHMBIE OCHOBaHWA. HoMeEHKIaTypa OCHOBaHMIl.
duznyecKkre U XMMHUYECKHe CBOMCTBA OcHOBaHUH. [lonyueHne ocHOBaHUIA.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. @u3nveckne U XUMUYECKHE CBOHCTBA KHUCIOT. Psij
aktuBHocTu MetaiioB H. H. bekerosa. ITonmydenue Kucior.

Comu. HomeHknatypa coneil. @uszndeckue 1 XUMAYECKHE CBOMCTBaA coiiel. [lonydenue conenl.

I'enernyeckas cBsI3b MEXIY KJIacCaMH HEOPTaHUYECKUX COSAMHEHUM.



INVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INPOI'PAMMBI IO XUMHUHU HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHS IMPOrpaMMbl OCHOBHOTO OOLIETO 0Opa3oBaHMsl AOCTUTAIOTCS B XOJE
o0y4yeHHs1 XMMHUHM B EAMHCTBE Y4eOHOW M BOCIUTATEILHOW AEATENBHOCTH B COOTBETCTBHU C TPaIWLIHOHHBIMH
POCCHICKMMH COLIMOKYJIBTYPHBIMH U YXOBHO-HPABCTBEHHBIMH LICHHOCTSAMHU, IIPUHATHIMH B OOIIECTBE NIPABUIAMU U
HOPMaMHU IOBEIEHUSI U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHUS 1 COLMATIM3ALNN 00y4aOIIHXCA.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCSl PYKOBOJCTBOBAThCS CHCTEMON MO3UTHBHBIX
LIEHHOCTHBIX OPUEHTAINH U pacIIMpeHHe ONbITa AeATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIUTAHMS:

LEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAyYHOMY HacCJeIuIo,
MOHUMAaHUS 3HAYCHHSI XUMHUYECKOW HayKH B KU3HH COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIaleTh JOCTOBEPHON
uH(pOpMaIen 0 NepeoBbIX JOCTIXKEHUSIX U OTKPHITHUAX MUPOBON M OTE€YECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPOICTBE MUpPA U OOIIIECTBA;

2) rPaKIaHCKOI0 BOCIIUTAHUS

MPEJCTaBICHUS O COLMANBHBIX HOPMAax MW MpaBWJIaX MEXKIMYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE,
KOMMYHHMKAaTUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, YueOHO-UCCIIeI0BATENBbCKOM, TBOPUECKON M APYTUX
BUJIaX JICATEIBHOCTH, TOTOBHOCTHM K Pa3HOOOPa3HOW COBMECTHOH [ESTETHHOCTH TPU BBITIOJIHEHUH Y4YeOHBIX,
MO3HABATEIBHBIX 3a]1a4, BHIIOJTHEHUH XMMHUYECKUX SKCIEPUMEHTOB, CO3JIaHUH YUEOHBIX MPOCKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B IpoOLEcCce 3TOM y4yeOHOW AEATENbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE
MOBEJIEHUE U TOCTYNKH CBOMX TOBAapHUINEW C MO3MIMK HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMSI:

MHPOBO33pEHYECKHE NPEICTABICHUS O BEIIECTBE H XUMHYECKON PEaKIMH, COOTBETCTBYIOLINE COBPEMEHHOMY
YPOBHIO DPAa3BUTHsS HAayKd M COCTAaBISIIOIIME OCHOBY JUId IOHMMAaHHS CYIIHOCTH HAy4yHOW KapTHHBI MHpa,
IpEeACTaBICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3AUMOCBS35IX YEJI0BEKa C MPUPOAHON Cpeaoii,
0 POJIM XMMUH B ITO3HAHUH ITHX 3aKOHOMEPHOCTEM;

MO3HABaTeNbHBIE MOTHBBI, HAlpaBlCHHbIE Ha TMOJyYeHWE HOBBIX 3HAHWUU IO XUMHH, HEOOXOIWUMBIE JUIS
00BsICHEHHS HAOJI0AaeMBbIX ITPOIIECCOB M SBJICHUH, I03HABATEILHON, MH)OPMAIIMOHHOW U YMTATEILCKON KYJIbTYPHI,
B TOM YHCJIC HABBIKOB CAaMOCTOSITENILHOM paboThl ¢ y4eOHBIMH TEKCTaMHM, CIIPABOYHOM JIMTEPATYPOil, JOCTYIHBIMU
TEXHUYECKUMH CPEACTBAMH HHPOPMAIMOHHBIX TEXHOJIOT U,

UHTepeC K OOYYEHHIO M IO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U CIHOCOOHOCTH K CaMO0OOPa30BaHHIO,
NPOEKTHOM U UCCIIEI0BATENILCKON NESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJICHHOCTH M YPOBHSA OOydYeHHS B
JTanbpHEHIIeM;

4) ¢popMHPOBaHMS KYJIbTYPbI 310POBbSI:

OCO3HaHMWE IIEHHOCTH JKW3HHU, OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/10pPOBBIN 00pa3
KU3HHM, OCO3HAHHE IIOCIIEACTBUM M HENPHUSITHE BPEIHBIX NPUBBIYEK (YHNOTpEOJICHHUs ajlKorojsi, HapKOTHUKOB,
KypeHHs), He0OOXOJIUMOCTH COOJIIOJICHUSI TpaBiJl 0€30MacHOCTH MpPU OOpallleHHH C XMMHUYECKHMH BELIECTBAMH B
OBITY U pearbHOM JKHU3HH;

5) Tpy10BOro BoCHUTAHUS:

MHTEpEC K NPAaKTUUECKOMY M3YyUCHHIO Mpodeccril U Tpyla pa3IuyHOTO poJa, yBaXKEHUE K TPYAY U pe3yiibTaTam
TPYAOBOH AESITEIHLHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHS IPEAMETHBIX 3HAHUN 10 XUMHUH, OCO3HAHHBII BBIOOP
WHIMBUAYaJIbHON TPAaeKTOPUHU NPOJOJDKEHHsT 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K
XMMUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOH MpoeCCHOHANBHONW NESTENBHOCTH M Pa3BUTHS
HEOOXOIUMBIX YMEHHIA, TOTOBHOCTh aJIAITHPOBATHCS B MPO(ECCHOHATIBLHOI cpe/ie;

6) 9K0JIOrHYeCKOro BOCIIUTAHMSI:

9KOJIOTHYECKH IeJIECO00pa3HOe OTHOIIEHHWE K MpPUPOAE Kak HMCTOYHHMKY >KM3HM Ha 3emiie, OCHOBe e¢
CYIIIECTBOBaHMS, TOHMMaHUe IIEHHOCTH 3/I0pOBOr0 M 0Oe3omacHOro olpa3a >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K
cOOCTBEeHHOMY (hPM3HUECKOMY M TICHXHYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIOICHUS MPABHII OE€3011acHOTO
MOBEJICHUS TP padoTe C BEIIECTBAMH, a TAKXKE B CUTYalMsX, YIPOKAIOMINX 3J0POBBIO M KHU3HHU JIIOJIEH;

CHOCOOHOCTH TPUMEHSTh 3HAHMS, IOJIydaeMble MPH H3YYEHHUH XMMUH, IJIS pEeIleHHs 3afay, CBS3aHHBIX C
OKpY’Karomeil MPUPOAHON CpPEeIOr, JJIS MOBBIIIEHUS YPOBHSA SKOJOTMYECKOW KYJIBTYpPBI, OCO3HAHHSA TJI00AIBHOTO
XapakTepa 3KOJIOTHYECKHX MpoOJieM M NyTed WX pelIeHHs IOCPEACTBOM METOAOB XHMHUH, 3KOJIOTHYECKOrO
MBIIUIEHHS, YMEHUS pyKOBOJICTBOBATHCS UM B ITO3HABATENBHOM, KOMMYHUKAaTUBHOM M COLMAIBHON NMPaKTHKE.

METAINPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaMETHBIX pPe3ylbTAaTOB BBIACISIOT 3HAUMMBIE A (DOPMHUPOBAHUS MUPOBO33PEHUS
oOImIeHay4YHbIe TIOHATHS (3aKOH, TEOpHs, NPUHILMII, TUNOTEe3a, (aKT, CHCTEMa, MPOLece, IKCIEPUMEHT U IPYroe.),
KOTOpbIE HCIIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX NpeIMeTax U IIO3BOJIAIOT Ha OCHOBE 3HAHUI U3 3THX



npeaMeToB (OPMUPOBATh MPEICTABICHHE O LEJOCTHON Hay4YHOW KapTHHE MHUpPa, W YHHUBEPCAIbHBIC ydeOHBIE
JeicTBus  (NO3HAaBaTeNIbHBIE, KOMMYHHKATHUBHBIC, PETYJIATHBHBIE), KOTOpbIe 00eCIednBaroT (OpPMHPOBAHNE
TOTOBHOCTH K CaMOCTOSTEIbHOMY TNITAHUPOBAHHIO U OCYLIECTBICHUIO YU€OHOH NesITeTbHOCTH.

IMo3naBaTesibHbIE yHHBEPCAJIbHBIE YUeOHbIE AeiicTBUA

ba3zoBrble Jiornueckue geicTBUA:

YMEHHUSI HCIIOJIb30BaTh MNPHEMBI JIOTHUECKOTO MBIIUICHUS TP OCBOCHUH 3HAHMN: PACKPBIBATH CMBICI
XUMAYECKUX TMOHITUH (BBIIENATh UX XapaKTepPHbIE MPU3HAKH, yCTAaHABIMBATH B3aUMOCBS3b C APYTUMHU MOHATHIIMU),
UCIIOJIB30BaTh MOHATHSA IJIs1 OOBSCHEHUS OTAENbHBIX (DAKTOB M SIBICHHM, BHIOMPAaTh OCHOBAaHUS U KPUTEPUH IS
KJaccu(UKaUU XMMHYECKUX BEIIECTB M XMMUYECKHUX PEAKIMH, YCTaHABJIMBATh NPUYMHHO-CIEICTBEHHBIE CBSI3H
MEXIY OOBEKTaMH H3YyUCHHS, CTPOHUTH JIOTHUECKHE pacCyXIcHUs (MHIYKTUBHBIC, ACAYKTHBHBIC, 1O aHAJIOTHH),
JIeNaTh BBIBOJBI U 3aKIIOUEHUS;

YMEHHE IPUMEHITh B IPOLECCEe IO3HAHWA HOHATHA (NPEeIMETHbIE M MeTalpeIMETHBIE), CHMBOJINYECKUE
(3HaKOBbIE) MOJENH, HWCIOJNB3YeMble B XMMHUH, NPeoOpa3oBBIBATh MIMPOKO MPUMEHSEMble B XUMHU MOJCIbHBIC
NpEeACTaBICHU — XMMUYECKUH 3HaK (CUMBOJ 3JIEMEHTA), XUMHUUEcKas GopMylia U ypaBHEHHE XUMUYECKOH peaKkuu
— IpU pelIeHUH Y4YeOHO-TIO3HABATENbHBIX 3afad, C Y4YETOM JTHUX MOJEIbHBIX IPEICTABICHUN BBUIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKN N3y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEaKLUH,
BBISBIISITH OOIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIC CBSI3U W MPOTHBOPEYHS B M3y4aeMBIX Mpolleccax M
SBJICHUSX.

ba3zoBrble ucciienoBare/ibcKkue 1edCTBHA:

YMEHHE HCIOJIb30BaTh IOCTAaBJIEHHBIE BOMPOCHI B KadeCTBE WMHCTPYMEHTa MO3HAHHSA, a TAaK)KE B KAauyecTBe
OCHOBBI JUIs (HOPMHUPOBAHUSI THIIOTE3HI 10 MPOBEPKE MPABUIILHOCTH BBICKAa3bIBAEMBIX CY)KICHUH;

nproOpeTeHNE OMbITA M0 INIAHUPOBAHHUIO, OPTaHU3ALMH M IPOBEICHHUIO YICHUUECKUX SKCIEPUMEHTOB, YMEHHUE
HAOIOaTh 32 XOJOM IIPOIECCa, CAMOCTOSTENIEHO TIPOTHO3UPOBATh €r0 Pe3yNbTaT, (OpMyITUpOBaTh 0000IIEHHS U
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OMBITa, UCCIIEOBAHMUS, COCTABIISITh OTUET O MPOCTaHHON padoTe.

Pa6ora ¢ undopmanueii:

YMEHHE BBIOMpaTh, AaHAIM3UPOBATb M HMHTEPHPETHPOBATH WHPOPMALMIO DPA3IUYHBIX BUIOB U  (HopM
MIPEJICTaBJICHUS, TOTY4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJISIpHAs JINTEPATypa XUMUYECKOTO CO/IepKaHus,
CIpaBOYHBIE TOCOOMS, pecypchl WHTepHeTa), KPUTHYECKH OICHWBATh IPOTUBOPEUMBYI0 U HEJIOCTOBEPHYIO
WHPOPMAITHIO;

YMEHHUE MMPUMEHSATh Pa3UYHbIE METOJIBI U 3aMPOCHl TIPU MOUCKE U 0TOOpe MHGOOPMAIMK M COOTBETCTBYIOIIMX
JTAHHBIX, HEOOXOMMBIX IS BHITIOJTHEHUS! yUeOHBIX W MO3HABATENBHBIX 3aJ[au ONPENeIEHHOrO TUIIa, TPHOOpETEHUE
ompiTa B OOJNACTH HCHOJNB30BaHUA WHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTUH, OBIAACHUE KyJIbTypOn
AKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX IOUCKOBBIX CHCTEM, CAMOCTOSTENBbHO BBIOMPATh ONTUMANbHYIO (HOpMy
npejcTaBieHusl MHQoOpMaMi W WLIIOCTPUPOBATh pellacMble 33/add HECIOKHBIMH CXEMaMH, JHarpamMMamw,
IpyruMu hopMamMu rpaduKe 1 UX KOMOMHAILIUSAMU;

YMEHHE HCIOJb30BaTh M aHAINW3UPOBaTh B Mpolecce Y4eOHOM W HCCIEeN0BaTENbCKOW AEATEIbHOCTH
WHQOPMAIIO O BIMSHUHM TPOMBIIUICHHOCTH, CEJILCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHUE OKPYKAOLICH
MIPUPOIHON CPENBL.

KoMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE YueOHbIe 1eiicTBUS:

yMEHMs 3a7aBaTh BOIMpPOCHI (B XoAe auajora M (WJIM) AMCKYCCHHM) IO CYIIECTBY OOCYXIaeMO TeMbl,
(hopMyITHPOBaTH CBOM MPEAJIOKEHNSI OTHOCUTEIBHO BBIMOIHEHUS TIPEITIOKEHHON 3a/1a4H;

YMEHUS MPEICTaBIATh MOJyYeHHbIE PE3yJbTaThbl MO3HABATEIBHON JEATENbHOCTH B YCTHBIX M IHCHMEHHBIX
TEKCTax; JeNlaTh NPE3EHTALUIO Pe3yJbTaTOB BBINOJHEHUS XMUMUYECKOTO JKCIEPHUMEHTa (J1abopaTOpHOro OIbITa,
nabopatopHoi pabOTHI 1O UCCIIEIOBAHUIO CBONHCTB BEIIECTB, y4eOHOTO POEKTA);

YMEHUSI y4eOHOro COTPYIHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOW TO3HABATEIbHON W HCCIIEIOBATEIbCKOM
JeSITeIbHOCTY TIPY PELICHNH BO3HUKAIOIIUX MPoOJIeM Ha OCHOBE y4ETa OOIINX MHTEPECOB U COTIACOBAHUS TO3UIUIA
(oOcyxneHnsi, OOMEH MHEHUSIMH, «MO3TOBBIE INTYPMBD», KOOPJHMHAIMS COBMECTHBIX JCHCTBHIA, OIpeelieHIe
KpUTEPHUEB TI0 OIIEHKE KayecTBa BHITIOJTHEHHOH pabOTHI U IpyTHeE).

PeryasiTuBHBIC yHMBepcaJbHbIe y4eOHbIE AeliCTBHA:

YMEHHE CaMOCTOSITENIBHO ONPEAEIATh LEIN JEATEIbHOCTH, MIIaHUPOBAaTh, OCYIIECTBIATh, KOHTPOJIUPOBATh H
pu HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JEATEIHHOCTH, BEIOMpATh Hanbosee 3(h(PeKTHBHBIE CIIOCOOBI PEIIeHUs
yueOHBIX M MO3HABATEJbHBIX 3ajau, CAMOCTOSTENBHO COCTABIATH WM KOPPEKTHPOBATh MPEIOKEHHBIN alropuTM
JeHCTBUI NpU BBHINIOJHEHNH 33JJaHUi ¢ YYETOM MOJTYYEeHHUS! HOBBIX 3HaHUM 00 M3ydaeMbIX 00BEKTax — BEIIECTBAX U
peaxIusaxX, OIEHHWBAaTh COOTBETCTBHE IIOJIyYEHHOTO pe3yiabTaTa 3asBICHHOM MeJH, YMEHHE HCIIONb30BaTh M
aHAJIM3UPOBATH KOHTEKCTHI, IIpe/laraéMble B YCIIOBUM 3aAaHUI.

Kpurtepun oueHuBaHus 10 XUMHHU

[Ipu onieHke y4eOHBIX JOCTIDKEHUH yUYaIIuXcsl IPUMEHSeTCs] KpUTepHalibHas CUCTEMa OIEHUBAHUSA 110 MATHOAITHLHOM
mkane (oTMeTKa «1» He cTaBuUTCH):



Kpumepuu oyenxu ycmnozo omsema.
OtmeTKka «S5»: OTBET MOJHBIA U TPABUJIBHBIA Ha OCHOBAHMH M3YyYCHHBIX TCOPHIl; MaTepual M3JI0KEH B JIOTHYECKOU
HOCIIEJOBATEIBHOCTH, OTBET CAMOCTOSITEIIBHBIN.
OtmeTKa «4»: OTBET MOJIHBIN U NPAaBUIIbHBIA HA CHOBAHHM M3YYEHHBIX TEOPUil; MaTepUas M3JI0KEH B OIPEACICHHON
JIOTUYECKON TOCIIE0BATEILHOCTH, MPU 3TOM JOMYIIEHBI JBE-TPH HECYIICCTBCHHBIC OINUOKH, WCIPABICHHBIC MO
TpeOOBaHUIO YUUTENS.
OtMmeTka «3»: OTBET MOJIHBII, HO OMYIIEHA CYIIECTBEHHAS OIIMOKA; MIIM OTBET HEIOJIHbBII, HECBSI3HBIM.
OtMmeTka «2»: TIpH OTBETE OOHAPYKEHO HETIOHMMAHUE YUYAI[MMCS COJICpKaHUsI yueOHOro MaTepHraa; Wi JOMyIICHbI
CYILLECTBEHHBIC OIIMOKH, KOTOPbIC YYAIMHCS HE MOXET MCIPAaBUTh MPH HABOIIMX BOMPOCAX YUYHUTENS; JUOO MpU

OTCYTCTBUH OTBETA.
Oyenka ymeHuil pewams paciemuule 3a0ayu.
— OtMmeTKa «5» CTaBHUTCS, €CITU B JIOTUYECKOM PACCYKACHUU U PEIICHUU HET ONIUOOK.

pelIeHa HeparMoHAIBHBIM CITOCOOOM, MUK JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.
OIMOKa B MaTeMaTHYECKUX pacueTax.

OTCYTCTBYET OTBET Ha 3aJlaHue.
OyenKa NUCbMEHHBIX KOHMPOJILHBIX pabom.
— OrtMeTKa «5» CTaBHUTCS, €CIIU: OTBET IOJIHBIN M MTPABWILHBINA, BO3MOXHA HECYIICCTBCHHAS OITHOKA.
— OrtMeTKa «4» CTaBHUTCS, €CIIU: OTBET HETIOJIHBIN WM JIOMYIIEHO He 00Jiee IBYX HECYIIECTBCHHBIX OIIUOOK.,

omuOKa 1 IIPY 3TOM ABE-TPU HECYIIECTBCHHBIE.

CYIIECTBEHHBIX OIIMOOK, MO0 paboTa He BHITOTHEHA.

INPEJMETHBIE PE3YJIBTATBI

B cocrtaBe mpeaMETHBIX Pe3yNbTAaTOB IO OCBOCHHIO 00S3aTENbHOIO COACPKAHMS, YCTAHOBJIEHHOI'O AaHHOM
(henepanbHOl paboueli mporpaMMoi, BEIICISIOT: OCBOCHHBIC 00YJAIOIIMMUCS HAYyYHbIE 3HAHUS, YMEHUS M CTIOCOOBI
JnecTBuil, cnenuduueckue A NPEeIMETHOH o0iacTé «XUMHS», BUIBI JESITEIBHOCTH MO IOJYYCHUIO HOBOTO
3HaHUsI, €r0 HHTEPIPETALUH, IPE0OPA30BAHUIO M IPUMEHEHHUIO B Pa3INYHBIX YU€OHBIX U HOBBIX CHUTYaLUsIX.

K xoHmy oOyuenuss B 8 Kkiacce mnpeJMETHbIE pe3yiabTaThl Ha 0a30BOM YypPOBHE JIOJDKHBI OTpaXKaTh
c(OPMHPOBAHHOCTD y 00YUAFOIIUXCS] YMEHUH:

® DacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHX TIIOHSTHHA: aTOM, MOJIEKYJa, XHMHYECKHHA JJIEMEHT, IPOCTOe
BEIIIECTBO, CJIOXHOE BELIECTBO, CMECh (OIHOPOAHAS M HEOJHOPOJAHAsS), BAJIEHTHOCTh, OTHOCHTEJIbHASI aTOMHas W
MOJIEKYJIApHasl Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca, MaccoBas JOJs1 XMMHUYECKOrO 3JIEMEHTa B
COCJIMHEHNH, MOJISIPHBIH 00BEM, OKCHI, KUCIIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPUIIATENbHOCTh, CTENIEHh OKUCIICHHS,
XUMUYECKask peaklusi, KjacCu(pUKauys peakiii: peakliuy COeIMHEHNUS, PEaKIIMU Pa3JI0KEHUs, PEaKLIUU 3aMEIIeHus,
peakunuu oOMeHa, 3K30- U DHAOTEPMUUECKUE PEaKIHH, TETI0BOH 3((PEKT peakuy, Apo aToMa, SJIEKTPOHHBIN CIIOH
aToma, aTOMHasi OpOUTalb, paJinyc aTOMa, XHMHUYECKask CBS3b, MOJISIPHAS M HETOJIsIpHAs KOBAaJICHTHASI CBSI3b, HOHHAS
CBSI3b, HOH, KATHOH, aHHOH, PaCTBOP, MaccoBas J0JIs BellecTBa (MPOLEHTHAs KOHICHTPALUs) B pACTBOPE;

® WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHYECKHX MOHATHH M TPHUMEHATH 3TH TOHSATHS IMPH OMHCAHUU
BEIIECTB U UX MPEBPAIECHUH;

® JICTI0JIB30BAaTh XUMHUYECKYI0 CUMBOJIMKY IS COCTaBICHUS (POPMYJI BEILIECTB U YPaBHEHUH XUMHUUECKUX PEaKIHii;

® OTIPENICIIATh BAJCHTHOCTH aTOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHMSX, CTEIEHb OKUCICHHS JJIEMEHTOB B
OMHAPHBIX COCMHECHUSX, TPUHAUICKHOCTh BEIECTB K ONMpPeNIeIEHHOMY KJIacCy COCAMHEHWH 1o (opMyraM, BHI
XUMHYECKOH CBSI3M (KOBAJCHTHAS M HOHHAS) B HEOPTaHMYECKUX COSAMHEHUSX;

e packpsiBaTh cMbIci [lepuonnueckoro 3akoHa JI. 1. MeHnaeneeBa: 1eMOHCTPUPOBATh IOHUMAHUE MIEPUOINYECKOI
3aBUCHMOCTH CBOWCTB XMMHMUYECKUX 3JIEMEHTOB OT MX OJIOKEHUs B [lepnoaudeckoil cucreMe, 3aKOHOB COXPaHEHUs
MAacChI BEIIECTB, ITOCTOSHCTBA COCTaBa, AaTOMHO--MOJIEKYJIIPHOTO yUEHHsI, 3aKOHa ABOTaAPO;

® ONIMCHIBATH M XapaKTepu3oBaTh TaOmuuHyo ¢opmy llepmoguueckoil cUCTEMBI XHUMHUYECKHX 3JIEMEHTOB:
pasnuyaTh MOHATHS «TJaBHas moiarpymma (A-Tpymma)» u «mobouHas moarpynma (b-rpynma)», manbeie u 6ombiime
NEepuoabl, COOTHOCUTH OOO3HAUEHUs, KOTOpble uMeloTcss B Tabmune «lleproanyeckas cucTeMa XHUMHUYECKUX
anemeHToB JI. M. MeHneneeBa» ¢ 4YHUCIOBBIMHM XapaKTEPUCTHKAMHU CTPOEHHMS aTOMOB XMMHYECKHX 3JEMEHTOB
(coctaB u 3apsiz siapa, o0IIee YNCIIO HIIEKTPOHOB U pacpeieIeHHE HX 10 3JIEKTPOHHBIM CIIOSIM);

e KJaccu(UIUPOBaTh XUMHUUYECKUE 3JIEMEHTHI, HEOPraHUYECKHE BEILECTBA, XMMUYECKUE peakuuu (10 4Huciay U
COCTaBY YYaCTBYIOLIMX B PEAKLHH BELIECTB, 10 TEIIIOBOMY 3 deKTy);

OrmeTrka «4» CTaBUTC, €CJIM B JIOTUYECKOM pPaACCYKACHHU W PCHICHUHN HCT CYHICCTBCHHBIX OHII/I6OK, HO 3ajJa4da
Otrmetka «3» CTaBUTCH, €CJIM B JIOTUYCCKOM PACCYKJACHUHN HCT CYIICCTBCHHBIX OHH/I6OK, HO JOITylICHa CyIICCTBECHHAs

OrmeTKa <«2» CTaBUTCA, €CJIM HUMCEIOTCA CYIIECCTBCHHBIC OIIMOKH B JIOTHYECKOM pacCy>KaA€HNU W B PCUICHUH,

Ormetrka «3» CTaBHUTCA, C€CIIN: pa60Ta BBITIOJIHCHA HE MCHCC YCM HAIIOJIOBHUHY, JOIIYLICHA OJHA CYHICCTBCHHAaA

OrmeTKa <«2» CTaBUTCsA, CCIIH: pa60Ta BBIIIOJIHEHA MEHBIIC, YE€M HAIIOJOBHUHY MM COIACPKHUT HECKOJIBKO



® XapaKTepHu30BaTh (OMUCHIBATE) OOIIME XWMHUYECKHE CBOWCTBAa BEIECTB PAa3NIMUHBIX KJIACCOB, IOATBEPIKIast
ONHMCaHUE MPUMEPAMHU MOJICKYISPHBIX YPaBHEHUH COOTBETCTBYIONINX XHMUYCCKUX PEAKIIHIA;

® [IPOTHO3UPOBATH CBOHCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaUECTBEHHOTO COCTaBa, BO3MOXXHOCTH MPOTCKAHUS
XUMUYECKHX MTPEBPALICHUN B Pa3IMYHBIX YCIOBHSX;

® BLIYKCIISTh OTHOCHTENBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIONIO0 XHUMHUYECKOTO
3MeMeHTa 1o (opMyJie COSIUHEHUS, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH PAaCUEThI MO YPAaBHCHHIO
XUMHYECKOHN peaKiny;

® [IPUMECHSATh OCHOBHBIC OIEPAIUU MBICIUTEIBHON JCATEILHOCTH — aHAIW3 W CUHTE3, CpaBHEHHE, 0000IIeHHE,
CHUCTEMATH3aIUI0, KIaCCU(HUKALNIO, BBISIBICHHE NPHYMHHO--CIICIICTBEHHBIX CBSI3¢H — I WM3ydYeHHsS CBOMCTB
BEIICCTB W XWMHUYECKUX pEAKIMi, €CTECTBEHHO-HAyYyHbIE METOJbl TIO3HAHHWS — HAOJIOJICHWe, H3MEpCHUE,
MOJICTIMPOBAHKE, IKCTICPUMEHT (peabHBIN 1 MBICICHHBIH);

® CJIeIOBATh MpaBUJIaM MOJIb30BAHUS XUMUYCCKOHN MOCYI0H U 1a00paTOpHBIM 00OPYAOBaHUEM, a TAKXKE TPaBUIaM
oOpaIieHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIMSAMH IO BBHITIOJTHEHUIO JIA0OOPATOPHBIX XUMUYECKUAX OIBITOB
MO0 TIONYYEHHWIO W COOMPAHWIO ra3000pa3HBIX BemIeCTB (BOJOPOAa M KHCJIOPOAA), NMPUTOTOBICHHUIO PACTBOPOB C
onpeAeaEHHON MacCOBOM JIOJICH pacTBOPEHHOIO BEIECTBA, TUIAHUPOBATh U MPOBOJAUTH XUMUYECKHUE IKCIICPUMEHTHI
10 PACMO3HABAHHUIO PACTBOPOB IIEIOYEH M KUCIOT C TIOMOIIBI0 HHANKATOPOB (JakMyc, (peHon(Tanent, METUIIOpaHK

U IpyTHe).
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1.1 BemiectBa i1 XMHYEeCKHE peaKIIUU 8 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41837c
HWroro mo paznmery 8
Pa3nen 2. BaxkHeiilmue npeacTaBuTe I HEOPraHMYeCKHUX BellleCTB
21 Bosnyx. Kucnopoa. [Tonsitie 06 4 bubnunorexa [JOK
OKCHIaxX https://m.edsoo.ru/7f41837c
29 Bognopoa. [Tonsitue o kucaoTax u 4 bubamoreka [TOK
COJISIX https://m.edsoo.ru/7f41837¢c
23 Boma. PactBopsr. [TorsiTHE 00 2 1 bubamoreka [TOK
OCHOBAaHHSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJTaCChI 6 1 bubnuorexa [TOK
HEOPTaHUYECKUX COCIMHEHHH https://m.edsoo.ru/7f41837c
Hroro mo pasaeny 16

Pasnen 3. Ilepuoauyeckuii 3akon u llepnoauyeckas cucrema x
OKHUCIUTENBHO-BOCCTAHOBUTEILHBIE PeaKIHI

3.1

Ilepuoguueckuii 3aK0H U
[lepuoauueckas cucrema
XUMHYecKux snemeHToB J[. U.
Mengene-eBa. CTpoeHue aroma

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
[MTPOT'PAMME

26

umMuyeckux iemeHToB . U. MengeneeBa. CTpoeHue aToMOB. XMMHYeCKAsl CBA3b.

bubaroreka [TOK
https://m.edsoo.ru/7f41837¢c

bubnnorexa [IOK
https://m.edsoo.ru/7f41837¢c
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INOYPOYHOE IIVNIAHUPOBAHMUE
8 KUIACC

KoanuecTBo yacoB

DJIeKTPOHHBIE NU(POBLIE

Ne Tema ypoka Aata o0pa3oBaTebHbIE
/i yp Beero Konrpoabuble | IIpakruyeckue W3yueHus p
padoThI padoThI pecypcbl
IIpocTelie u CIIOKHBIE BEIIECTBA. ATOMBI M MOJIEKYIIBI. ATOMHO- Bubmmorexa IIOK
1 1 05.11.2024 )
MOJICKYJIPHOE YIEHHE https://m.edsoo.ru/ff0d28c8
2 XuMHYECKHE dJIEMEHTHI. 3HAKH (CUMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB 1 12.11.2024 bubmorexa LIOK
' https://m.edsoo.ru/ff0d2be8
3aK0H MOCTOSHCTBA COCTaBa BEIICCTB. XUMHUYECKas popMyIia. 19.11.2024 bubnuorexa [TOK
3 1 .
BajleHTHOCTh ATOMOB XUMUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2a6c
OTtHOcHTeNbHas aToMHasg Macca. OTHOCHUTENIbHAS MOJIEKYJIApHas 26.11.2024 bubnunorexa [JOK
4 1 .
Mmacca. MaccoBasi 0/ XHMHYECKOTO 3JIEMEHTA B COEAMHEHUH. https://m.edsoo.ru/ff0d2d50
03.12.2024 bubanorexa [TOK
5 KonunuectBo Bemecta. Mosb. MonsipHas macca 1 https://m.edsoo.ru/ff0d2eae
Om3HYecKue U XUMUIECKUE SIBICHISL. XUMHYICCKAs PEaKIIHs. 10.12.2024
6 [Ipm3HaKy U YCIIOBUS MPOTEKaHUS XUMUYECKAX peakuid. 3aKoH 1 bubmorexa [IOK
' https://m.edsoo.ru/ff0d323c
COXpaHCHHS MacChl BeIeCTB. XUMHUICCKHEC YPaBHEHUS
;| Kb oo peet Commenms prnomems, | VIR e 10K
’ N ’ https://m.edsoo.ru/ff0d3b88
M0 YPaBHEHMSAM XUMHYECKUX PEeaKInii.
8 Kontponsnas pabora Nel o Teme «BemecTBa 1 XUMHYECKHE 1 24.12.2024 Bubnnorexa IIOK
peaKInm» https://m.edsoo.ru/ff0d5708
9 mpoenoc nemecrso, Oson. Crocotm noysenmn mmeroponnn 1 14012005  BrOmoresa LIOK
: : R https://m.edsoo.ru/ff0d3f34
nabopaTtopuu U MPOMBIIUIEHHOCTH. [[puMeHeHne Kuciopoa.
10 Om3nuecKue 1 XUMUIECKHE CBOMCTBA KUCIOPOIa (PeaKuu 1 21.01.2025 bubarorexa [TOK
OKHCJICHHSI, TOPEHHE). o https://m.edsoo.ru/ff0d4614
| o s uipocro seeme, B 1 B LOK
PHPOZIE. HOpOAa. https://m.edsoo.ru/ff0d4ddo
[IpumeneHwe BotopoIa.
Bbubanorexa [JOK
12 TToHsiTHE O KUCIOTAX U COJISX. 1 https://m.edso00.ru/ffod4ddo
MosipHbiii 00bEM Ta30B. 3aK0H ABOrapo. Beraucnenus o0bpéma, Bubmorexa [[OK
13 KOJIMYECTBA BEIIECTBA T'a3a M0 €ro H3BECTHOMY KOJIHYECTBY 1

BEILIECTBA WM 00BEMY.

https://m.edsoo.ru/ff0d50d2
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14 Brruncnenust 00bEMOB Ta30B 110 YPaBHEHUIO pEaKIUU Ha OCHOBE 1 bubnnorexa [JOK
3aKOHa 00BEMHBIX OTHONIEHHIA Ta30B https://m.edsoo.ru/ff0d5708
15 Bona xak pactBopurteins. HacbllieHHbIE U HEHACHILIEHHbBIE 1 Bbubnnorexa [JOK
pacTBOpBL. MaccoBast OIS BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
16 KontpomsHas padora Ne2 mo teme «Kucnopon. Bogopoxa. Boma» 1 ﬁggg%%:iilorﬁlﬁo d6342
17 Oxcuppl: cocras, Ki1accu(uKanys, HOMEHKIaTypa 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0d664e
18 [NonydeHne 1 XUMHYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1 bubnnorexa [JOK
aM(OTepHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
19 OcHOBaHUS: cOCTaB, Kiaccu(puKanus, HOMCHKIIATypa 1 BH6H_HOT6Ka HOK
https://m.edsoo.ru/ff0d67ca
20 [MomyueHne U XUMHYECKIE CBOMCTBA OCHOBAHHIHA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d67ca
21 Kucnorsl: cocras, kiaccudukalys, HOMEHKIATypa 1 ﬁgg;%ﬁ:;i&?ﬁlffo dfee?
22 ITony4yeHne u XUMHUYECKHE CBOWCTBA KUCIIOT 1 bubmorexa IOK
https://m.edsoo.ru/ffOdfee2
23 Coum (cpemHre): HOMEHKIIATYPa, CIIOCOOBI TIOTYIeHUS, 1 Bubmorexa [IOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
KontponsHas pabora Ne3 mo teme "OCHOBHEIE KIacCHI Bubmorexa [IOK
24 HEOPraHHMYECKUX COeJIMHEeHUH" 1 https://m.edsoo.ru/00ad9ela
25 Mepnommeckut suon o Hepmosconss cncreva smmmesiix ) Bubmorera LIOK
https://m.edsoo.ru/00ada52c
anemeHnToB J1. 1. MenneneeBa
26 Crpoenue aToMoB. CTpOCHHUE 3JICKTPOHHBIX 000JI0UEK aTOMOB 1 ﬁgg;ﬁf;iﬁﬁﬁlo()a 4a342
OBIIEE KOJIMYECTBO YACOB I1O I[TPOI'PAMME 26
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI U151 YYEHUKA

» Xumus, 8 xnacc/ ['abpuemnsa O.C., Octpoymos W.I'., Cragkos C.A., AKIHOHEpHOE 00IIECTBO
«M3parenscTBO «IIpocBemennue»

METOJUYECKHUE MATEPHAJIBI JJIS1 YUUTEJIA

Bbaxtusipora 10.B., Munnymnus P.P., lankun B.M. OcHOBBI XMMHYECKOTO 3KCIIEPUMEHTA U 3aHUMATEIbHbIE
OTIBITHI 110 XUMUH: ydeOHOe rocobue 11 By3oB u 1kod / H0.B. baxtusposa, P.P. Munnymmmn, B.W. Tankus.
— Kazans: U3n-so Kazan. yu-ta, 2014. — 144 c.

®penkens, Esrenns Hukonaesna. Heoprannueckas xumus. Camoyuntesnb. DPPeKTUBHAS METOANKA, KOTOpast
MTOMOJKET CIIaTh YK3aMeHbI U MoHATh Xumuio /E. H. ®penkens. — Mocksa : U3narenscto ACT, 2018, 318c.
— (Cpennsia u crapiuas mkosa. Jlydime MeToquKy o0ydeHus).

MeTtoandeckoe mocodue yauTesiM XHMAN 0 YIeOHUKY «Xumust. 8 kimace» aropos H. E. Kysnenosoii, 1.
M. Turosoii, H. H. I'apet

NU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET
https://infourok.ru/

https://m.edsoo.ru/

https://100urokov.ru/

https://resh.edu.ru



