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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM TPOTrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XxuMuu Aa€T NPEJCTaBICHUE O IENsAX, OOIel cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IpPOrpaMMbl MO XUMHUH, ONPEAENSICT KOJUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH MpeameTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JIEATELHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  peajiu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEILCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XUMHUU OOECIEUMBAIOTCSA CIEIU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckrue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HSMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HaHMM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXarloluid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa M KaK OJIHOIO U3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPBI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM IIO3HAHUS MpPH HM3YUYEHUU BEILIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOr0 OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKH3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (GOpMHUPOBAHHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY IPHUHSITHUIO PEIICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO 00YHArOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcs TyMaHUCTHYECKMX OTHOILEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4yMcIO YacoB, OTBEACHHBIX [UIsI M3y4eHHUS Y4eOHOro mpeamera
«BBenenne B xumuio» B 7 kjacce oTBoauTces 34 daca (1 yac B Heneno)

Conep:xanue o0yueHus.

I'naBa I. Xumus B uenrpe ecrecrso3Hanus (11 1)
XuMHus Kak 4acTh ecrectBo3HaHudA. [Ipeamer xumuu. Xumuss — 4acTh
€CTECTBO3HAHMS. B3aMMOOTHOIIEHUS YE€JIOBEKA U OKPYX AIOLIEr0 MUpA. 3HAYCHUHU
XUMHUUYECKON HAayKH B PEIICHUU COBPEMEHHBIX IKOJOTHYECKUX MpoOJieM, B TOM



4yclie B MPENOTBPAIIEHUH TEXHOTEHHBIX M dKojJormdyeckux karactpod. Ilpenmer
xumunu. Ouznueckue tena u Bemecrsa. CBoicTBa BeliecTB. [I[puMeHeHne BENIECTB
Ha OCHOBE WX cBOWCTB. HalOmrogeHue M SKCHEPUMEHT KaKk METO/Abl H3Y4YEHUs
€CTECTBO3HAHUA U XuMHUHU. HaOmioleHne Kak OCHOBHOM METOJ TO3HAHUS
OKpYXalolero Mupa. YcCIoBUsL TNpoBeleHus  HaOmoaeHus. ['umnoresa.
OkcniepuMeHdT. BriBon. Ctpoenue mnamenu. JlaGopatopus u o0opynoBaHHE.
MopenupoBanue. Moaenb, MoaenupoBaHue. OCOOEHHOCTH MOJCIUPOBAHUS B
reorpaduu, ¢usuke, Omonormu. Moxmenmu B Owuonoruu. Mymspku. Mopenmn B
¢usuke. ['eorpapuueckue momenu. XUMHUECKUE MOJEIH: MPEAMETHbIE (MOJIEIH
aToMa, MOJIEKYJI, XMMUYECKUX U MPOMBIIIJIEHHBIX MPOU3BOJCTB), 3HAKOBBIC, WIIU
CHUMBOJIbHBIE (CHMBOJIBI 3JIEMEHTOB, (OPMYJIbI BEIIECTB, YPaBHEHHUS PEAKIIHi).
XHWMHYECKUE 3HAKU U (POpMYJIbl. XUMHUYECKHI 3JIEMEHT. XUMHUYeCKHe 3Haku. Mx
o0o3HaueHue, mnpousHoueHne. Xumudeckue ¢Gopmynsl BemecTB. [lpocteie u
cioxHbeie  BemiectBa. UMuaexkcer u  koddduimentel. KauecTBeHHbIH U
KOJIMYECTBEHHBIN COCTaB BEIIECTBA. XUMHUS U (U3MKA. YHUBEPCATBHBIN XapaKTep
MOJIOKEHUN MOJIEKYJISIPHO-KMHETHYECKON T€OpUH. [IOHATHS «aTOM», «MOJIEKYJIa»,
«on». CrpoeHue BemiecTBa. KpuCTalmmmyeckoe  COCTOSSHUE — BELIECTBA.
Kpucrammueckue pemetkd TBepAbix BemecTB. Juddysua. bpoyHoBckoe
IBKEeHUE. BemiectBa  MOJNEKYJIPHOTO H  HEMOJIEKYJISIPHOTO  CTPOEHUS.
ArperatHble cocTosiHUs BemecTB. [loHsATHE 00 arperaTHOM COCTOSTHUM BELIECTBA.
dusznueckue M XUMHUUYECKUE sBIEHUA. ['a3o00pa3Hbie, >XHUAKHE U TBEPJIbIe
BemecTBa. AMopdHbie BemiecTBa. Xumusi U reorpadus. Ctpoenue 3emMiu: sapo,
MaHTusA, Kopa. Jlutocdepa. MuHepansl U ropHele mopoabl. MarmaTudeckue u
0CaJI04YHbIE (HEOPTaHUYECKUE U OPraHUYECKUE, B TOM YHUCJIE U TOPIOYHE) TOPOJIBI.
Xumus u Ouosorus. XMMAYECKUN COCTaB >KUBOM KJIETKH: HEOpPraHUYecKue (Boja
U MUHEpAJIbHBIE COJIM) U OpraHudeckue (OENKH, KUPBI, YTJIEBOJbI, BUTAMUHBI)
BelecTBa. buomorudeckast pojib BOJIbI B )KUBOM KileTke. D@oTocuHTE3. XITOPOQHILIL.
buonornyeckoe 3HaUYe€HHE JKUPOB, OCNKOB, AGUPHBIX Macel, YIIEBOJAOB U
BUTAMUHOB ISl KU3HEAEATEIbHOCTH OpraHu3MoB. KauecTBEHHbIE pEAKIUU B
xumuu. KauectBeHHble peakuuu. Pacno3HaBaHWe BELIECTB € OMOULIBIO
KAUEeCTBEHHBIX peakuui. AHanuTU4yeckuil curHai. OnpenensseMoe BEIIECTBO U
pEaKTUB HA HETO.

Hemoncmpauuu

* Komtekuusi pa3iauyHbIX MpeaMeToB uiu (ortorpaduil mpeaMeToB u3
ATFOMUHUS ISl WITIOCTPALMU UAEH «CBOMCTBA — MPUMEHEHHE.

* YyeObHOe 000pyaOBaHKE, UCIOJIB3yEMOE Ha YpOKaxX (pU3HUKH, OMOJIOTUH,
reorpauu U XUMHH.

» T'eorpaduueckue mozenu (rodyc, kaprta). buonmornueckue mozenu
(MyJISDKM  OpraHOB W CHUCTEM OpraHOB pacTEHUM, MXUBOTHBIX M YEJIOBEKA).
du3znyeckue U  XMMHYECKHE MOJEIM aTOMOB, MOJIEKYJ BEIIECTB U
KPUCTALTNYECKUX PEIIETOK.

* OObemMHBIE U MIAPOCTEPIKHEBBIE MOJEIN BOJbI, YIJIEKUCIOTO U
CEpPHHCTOIO ra30B, METaHa.



* OGpa3sibl TBEPABIX BEUIECTB KPUCTATUIMYECKOTO CTPOCHUS.

Mojienu KpuCTalIn4ecKuX PeIeToK.

* Boga B Tpex arperaTtHbIX cOCTOSHUSX. KOJIeKIusl KpUCTAUIMYECKUX U
aMOp(HBIX BEIIECTB U U3JIEINN U3 HUX.

« Kosnekuuss MuHepanoB (J1a3ypUT, KOPYH[, XaJIbKOIUPHUT, (IHOOPUT,
TaJINT).

* Komnekuus ropHslx mopoj (TpaHMT, paziuyHble (OpPMBI KalblLUTa —
MeJl, MpaMop, U3BECTHSIK).

» Kotekius roproyux HCKonaeMblX (He()Th, KAMEHHBIM YIoJib, CIaHIBL,
T0pd).

JIeMOHCTpallMOHHBIE 3KCIEPUMEHTBI

* Hayunoe nHaOmronieHue u ero onucanue. M3ydeHue cTpoeHus MIIaMEHH.

» CiupToBas SKCTPaKLIUS XJIOPO(pUIIIa U3 3€TEHBIX JINCTHEB PACTEHUH.

* «IlepenuBaHue» yIrJIEKUCIIOrO ra3a B CTakaH Ha YPaBHOBEILIEHHBIX BECAX.

*KauecTBeHHas pCakiuA Ha KHCIIOPO. KauecTBenHas pCaknusg Ha
yrHGKHCHBIﬁ ras.

Jlabopamopnvie onvimuol

* PacnpocTpaneHue 3amnaxa OJEKOJIOHA, AYXOB WJIM JI€30/I0PaHTa Kak
nporiecc AupPpy3umu.

* HaGmronenue OpOyHOBCKOTO ABMKEHUS YAaCTUYEK YEPHOW TYIIM O]
MHUKPOCKOTIOM.

* ludpdy3us nepmanranara Kkanus B )KeJIaTUHE.

» O6Hapy>keHue d3PUPHBIX Macel B aleJIbCUHOBOU KOPOUKE.

* M3yuyenue rpaHuTa ¢ MOMOIILIO0 YBEJIMUUTEIBHOTO CTEKJIA.

» OnpezeseHue coiep>Kanusi BOAbI B PACTCHUHU.

* OOHapy:KeHHEe Maclia B CEMEHAX MOJICOTHEUHHUKA U TPELIKOTI0 Opexa.

» OOHapykeHHe KpaxMaja B MIICHUYHON MYKeE.

*B3anMojielicTBue acCKOPOMHOBOM KHCIIOTBI C HOJA0M (OIpesecHue
ButamuHa C B Pa3IMYHbBIX COKAX).

* [IpoayBaHK€e BbIABIXaEMOTO BO3yXa YE€PE3 N3BECTKOBYIO BOY.

Jdomawinue onvimot

* M3rotoBieHue MoAeneil MOJIEKYJI XUMHUYECKHUX BEIIECTB U3 IUIACTUIIMHA.

» luddysus caxapa B Boje.

* OnbITHI C MMYCTOM 3aKPBITON MJIACTUKOBOM OYTHUIKOM.

» OOHapyKeHHEe Kpaxmaia B MPOAYKTaxX MUTAHUS; 0JI0KaX.

Ilpakmuueckaa padoma Ne 1. 3HaKOMCTBO C J1a0OPATOPHBIM
obopynoBanueM. [IpaBuiia TeXHUKH O€30MMaCHOCTH.

Ilpakmuueckaa padooma Ne 2. HaOmoneHnue 3a Topsield CBEUOH.
YcrpoiicTBO U paboTa CHUPTOBKH.

I'naBa I1. Marematuka B xumuu (9 4)

OTHOcUTENbHBIE AaTOMHAasi W MOJIEKYyJispHass Maccbl. OTHOCHUTENbHAas
aToMHas macca ayemeHTa. MonekymnsipHasd macca. OnpeneneHue OTHOCUTEIbHON
aTOMHOM MacChl XHMMHUYECKHX »JjJeMeHToB 1o Tabmuie J[. 1. MeHueneena.



Haxoxxnenne OTHOCHUTEIBHOW MOJEKYJISIPHON Macchl 10 (opMylie BemecTBa Kak
CyMMbl OTHOCUTEJBHBIX ATOMHBIX MAacC, COCTABJISIOIIMX BEUIECTBO XHUMHUYECKHUX
aIeMEHTOB. MaccoBasi 1oJisl 3JIEMEHTA B CII0KHOM BellecTse. [loHsATHE 0 MaccoBOM
JI0JIe XMMUYECKOTO 3JIeMEHTa (W) B CIOKHOM BEIIECTBE U €€ pacueT no hopmyiie
BellecTBa. Yucrteble BemlecTBa U cmecu. Yuctele BemectBa. CMecu. ['eTeporennsie
U roMoreHHble cMecH. ['a3000pa3Hbie (BO3ayX, MPUPOIHBIN ra3), skuakue (HedTh),
TBEpJble cMecU (TOpHbBIEC TIOPOJIbI, KyJMHAPHBIE CMECU U CUHTETHUYECKHE MOIOIINE
cpenctBa). O0bemMHas 1075 ra3a B cMecu. Onpezenenne 00beMHOM 10y ra3a (¢) B
cmecu. CoctaB aTMOochepHOTro BO3AyXa U MpUpOJHOTO ra3a. Pacuer o6bema gomu
raza B CMECH 10 ero o0beMy B HaoOopoT. MaccoBasi 10151 BEIIeCTBa B PacTBOPE.
MaccoBass nona BemectBa (w) B pactBope. Konnentpauwus. PactBopurens u
pPacTBOPEHHOE BEIIECTBO. PacueT Macchl pAacTBOPEHHOTO BELIECTBA IO Macce
pacTBOpa U MacCCOBOM JOJIE PACTBOPEHHOIO BemlecTBa. MaccoBast JoJisl puMeceil.
[TonsiTue 0 YKMCTOM BellecTBE M puMecH. MaccoBasi 015 mpuMecu (W) B o0pasiie
UCXOIHOTO BemecTBa. OCHOBHOE BEHIECTBO. PacyeT Macchl OCHOBHOI'O BEIECTBA
II0 Macce BELIECTBA, COAEPIKALIETO ONPEAEIEHHYI0 MACCOBYIO JOJIIO IIPUMECEH.

Jlemoncmpavyuu

» Komekuust pa3nu4HbIX BUIOB MpaMopa U U3AENIHN U3 HETO.

* CMeCh pEYHOT0 M CaXapHOro MEeCKa U UX pa3/IeJICHHE.

* Konnekiuust HepTH ¥ HEPTETPOYKTOB.

» KoJyuteknus OBITOBBIX CMECEH.

eJlnuarpamma coctaBa aTmocepHoro Bozayxa. Jluarpamma cocrasa
IPUPOAHOTO rasa.

» Komneknust « MuUHEpAJIBI M TOPHBIE TTOPOBI».

Jomawnue onvimol

*/I3yyeHne cocTaBa HEKOTOPbIX OBITOBBIX U  (papMaleBTUYECKUX
IIpenaparoB, COAEPKAIINX ONPEAECICHHYIO IO IPUMECEH.

Ilpakmuueckaa paooma Ne 3. ITlpurotoBieHue pacTBOpa C 3aJaHHOMN
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEILECTBA.

I'nasa I1I. SIBjenusi, npoucxoasinue ¢ Bemecrsamu (11 4)

Paznenenue cmeceit. CriocoObl pa3neneHus cMeced U OYMCTKA BEIIECTB.
Hekortopsle mpocreiiiie crnocoObl pa3AesieHus] CMECei: TpoCcCenBaHue, pa3ielieHue
CMEceil  MOpOIIKOB  eJle3a M Cepbl, OTCTAauBaHWE,  JICKAaHTAaIMs,
HEHTPU(PYTUPOBAHUE, pa3/ielieHHe C TOMOILIBIO  JIETUTENIbHOW  BOPOHKH,
¢unpTpoBanue. PUIbTpOBaHHWE B JlAOpaTOpuH, OBITY W Ha MPOU3BOACTBE.
[Tonsitue o Qunprpare. Ancop6buus. Ilonsarue o0 amcopOuum M agcopOeHTax.
AKTHUBUPOBAHHBIN yrojib KaK BaXHEUIIUNA afAcOpOEHT. YCTPOMCTBO MPOTUBOra3a.
Huctunnsiuusi, wid  nieperonka. Juctumnsiuus — (MeperoHka)kak — MpoIece
BBIJICJICHUSI BEIIECTBA U3 KUJKOU cMecH. [ucTuimivpoBaHHas Boja U o0JacTu ee
npuMenenusi. Kpucrammmzauuss wnum  BbimapuBaHue. Kpucrammmzauuss u
BhITIapUBaHuE B Jjabopatopuu (KpUCTALIU3AaTOphl U (aphOpOBbIE YAIIKH IS
BbIMapuBanus) u npupoje. Ileperonka HedTu. Hedrenpoaykrel. OpakimoHHas
MEPEroHKa >KUAKOTO BO3JlyXa. XUMHUYECKHE PEAKIUU. YCIOBUS MPOTEKAHUS U



IIPEKPALICHUs] XUMHUYECKUX pPeakiuui. XHWMHUYECKHE pEakIUM KakK IpouLece
MIPEBPAILEHUS] OJJHUX BEIIECTB B JApPYyrue. YCIOBHUS NPOTEKAaHUA U MPEKpallCHUs
XUMUYecKuX peakiuil. ComnpuKOCHOBEHHME (KOHTAKT)BEILECTB, HarpeBaHUE.
Karanuzatrop. HWurubutop. VYmopasienwe peakuusmu ropeHus. [Ipusznaku
XUMUAYECKUX peakiui. [Ipu3Haku XHMHYECKHX peaklUHil: HW3MECHEHHE IIBETa,
oOpa3oBaHHE OCaJKa, PACTBOPEHHE IMOJYYEHHOTO OCajJKa, BbIJCICHUE Tas3a,
MOSIBJICHHE 3aI1axa, BBIJCICHUE WU MTOTJIONIEHUE TETUIOTHI.

Jemoncmpayuu

* PecrimpaTtopHble MaCKM M MapJIeBbIE TIOBA3KH.

* [IpoTuBOras u €ro yCTpomcrBo.

» Konnexmus «Hedts u HEPTETPOTYKTHD.

Jlemoncmpayuonnule IKCnepumeHmol

* Pa3zziesieHne cMecu MopoIKa Cepbl U KEJIE3HBIX ONUIIOK.

* Pa3ziesieHre cmecu IopolKa cepsl U IECKa.

e Pasnenenne cmecu BOABI M PACTUTEIBHOIO Macjia C IOMOILBIO
JIEIIUTENIbHOM BOPOHKHU.

* [lonydyeHue AUCTUIUIMPOBAHHOM BOJBI C TIOMOINBIO J1AOOPATOPHOMN
YCTAHOBKH ISl IEPETOHKU KUIKOCTEM.

* Pa3znenenune cmecu mnepmaHrasHaTta M JAMXpoMaTa Kalldsg CHocoOoM
KPUCTaJUTU3ALHH.

* B3auMOIeNCTBUE KENE3HBIX ONMWIOK U MOPOIIKA CEPBI IIPU HATPEBAHUM.

* [lomydeHue yriekucioro ra3a B3auMOJAEHCTBUEM MpaMopa ¢ KUCIOTOU U
O0OHapy>KEHHE €ro C MOMOILBbIO U3BECTKOBOM BOJIBI.

* Karanmutnueckoe pasiokeHue MepoKcuaa BoJopoAa (Karaau3zatop —
nuokcua maprasia (1V)).

* OOHapy:KeHHe pacTBOpPa IIEJI0UM C TOMOUIBI0 UHIUKATOPA.

* B3anmozencTBue pacTBopa NepMaHraHaTa Kajaus U pacTBopa Auxpomara
KaJIis ¢ PacCTBOPOM CyJib(puTa HATpHS.

* BzaumopeiicTBue pacTBOpa TMEpMaHTaHaTa Kajius C acCKOPOMHOBOM
KUCJIOTOM.

* BzaumogencTBue XJIOpUAa Keje3a C IKEITOM KpPOBSHOW COJBIO H
TUAPOKCUAOM HATpHsL.

* Bzaumopeiicteue ruapokcuga xenesa (III) ¢ pacTtBopom consiHOU
KHUCJIOTBI.

Jlabopamopnuvie onvimol

e AzcopOuus KyKypy3HbIMH MaJlOYKaMU [ApOB MaXy4YWX BEIECTB.
PunbTpOBaHUE

omawinue onvimot

* PazzienieHne cMecu Cyxoro MOJIOKa M pe4HOr0 IecKa.

* OrcravBaHMe€ B3BECH NOPOIIKA JJIs YHUCTKM IOCYyAbl B BOJE M €€
JICKaHTaI¥s.

* AncopOiusi akTHBUPOBAHHBIM YTJIEM KPACSIIIMX BEIIECTB MENCHU-KOJIBI.



Ilpakmuueckaa paboma Ne 4. BrelpanuBaHue KpUCTAUIOB COJH
(ITOMAaIIHHM SKCIIEPUMEHT).

Ilpakmuueckaa paboma Ne 5. OuncTKa MOBAPEHHOU COJIU.

Ilpakmuueckas paboma Ne 6. [Tpn3Haky XUMUUYECKUX PEAKLIUM.

I'naBa IV. Paccka3bl 1o XxuMuu (5 4)

VYyenunueckas koHpepeHuus. «Braaroniecs: pycckue Y ueHble-XUMHUKNY.

Konkypc coobmienuii yuamnuxcs. «Moe J1r00uMoe XMMUYECKOe BEIIECTBOY
(OTKpBITHE, IOJTYYEHUE U 3HAYEHUE).

KoHkypc yueHnmyeckux mpoeKToB. KOHKypC MOCBSIIEH H3YYEHUIO
XAMHUYECKUX PEaKIUH.

Mescnpeomemmunie ceasu

Peanmusanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 8 KJlacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JUJISl OTAENIbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAY4YHBIN (DAaKT, runoresa, TeOpHs,
3aKOH, aHaJlu3, CHUHTE3, Kilaccu(UKalus, MNEePUOJUUYHOCTb, HAONIIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

®dusnka: Marepus, aToM, D3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUJ,
W30TOIbI, PAJAHMOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUUYECKHI 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/1b1, ConHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpANbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIAEMbl€, TOILIMBO, BOJAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XoAe OOydeHHs XHMHUU B €IUHCTBE Y4eOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIUN O00YYaIOITUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEAOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOIIECCE OTOM Yy4eOHOW MESITENbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIC€HHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT0Js, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYJOBOU NEATEILHOCTH, B TOM YHCIIE HA
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW pOo(eCCUOHATIBHON AEATEIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTell UX pEelIeHUs: MOCPEACTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHHUs OOIEHAYyYHbIe TOHATUA (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (TIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeicTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKJIFOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas (opMyla M ypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, TIPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIIEIOBAHMS, COCTABIISITE OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMPAaTh ONTUMANBHYIO (DOpPMY MpEACTABICHUS HHPOPMAIH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHUS MPEIJI0KEHHOM 3a1auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTopHOI pabOTHI IO HCCIIEIOBAHUIO CBOMCTB BEMIECTB, yUE€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, 0OMEH MHEHHMSIMH, «MO3TOBbIE IITYpPMbD», KOOPAMHALINSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CONlep KaHMs, YCTAHOBJIEHHOTO JaHHOW pabodeil mporpaMMOl, BBIICISIOT:
OCBOCHHbIE OOYYaIOIIMMHCS HAy4YHbIE 3HAHMS, YMEHUS U CIOCOObI JEWCTBUA,



cnenuuyecKkne IS MPEIMETHON 00acTu «XUMHS», BUABI JESITEIBHOCTH II0
NOJIYy4YEHUI0 HOBOTO 3HAaHMWS, €ro MWHTEpHpeTanuy, NOpeoOpa3oBaHUIO U
MIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSIX.

K xonIy oOydenus B 7 kiacce npeIMETHbIC PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e paCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATUW: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJJHOPOHAS ), OTHOCUTENIbHAS aTOMHAsl U MOJICKYJIsSIpHas
Macca, MaccoBas JOJsl XMMHUYECKOTO JJIeMEeHTa B COEAMHEHUH, OKCHJ,
KHCIIOTa, OCHOBAaHME, COJb, XUMHUYECKas  peakius  9K30- U
HIOTEPMUYECKUE DPEAKIINH, TEIIOBOM 3(PeKT peakiuu, HMOH, KaTHOH,
aHUOH, PACTBOP, MAacCOBAas JI0JIs1 BEIIECTBA (MPOLICHTHAS! KOHIIEHTpAIUs) B
pacTBope;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUSA MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUIA;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

e PACKpPBIBATh CMBICI ATOMHO-MOJIEKYJISIPHOTO YUYECHUS;

e ONUCBHIBATh W XapakTepuszoBaTh TabMUuHy0 ¢opmy Ilepuonnyueckoi
CUCTEMBbl XMMHUYECKHX JJEMEHTOB: pa3MyaTh [MOHATUSA «TJIABHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnmna)», Maneie U
00JIbILINE IEPUOIBI;

e KJIACCHU(PUIIUPOBATH XUMUUYECKHUE DJIEMEHTHI,

e BBIUHCIISITh OTHOCHUTEIBHYID MOJEKYISIPHYIO H  MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOrO0 »3JIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;

e TMPHUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHONU IESTEIbHOCTU — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3aIllio, KiacCu(uKaIuio,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Yy4YCHUS CBOWCTB
BEIIECTB M XHMHUYECKMX pEaKIMil, EeCTECTBEHHO-HAyYHbIE METOJIbI
NO3HAaHUA — HAOJIOJICHUE, W3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CIIEIOBATh MpaBUJaM  TMOJIB30BAHUS ~ XUMHUYECKOM  MOCYIOoM W
7a00paTOpHBIM  O00OpYJOBaHMEM, a TakKXKe IMpaBWIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUUM C UHCTPYKIUSMH TIO BBITOJHEHUIO
71a00paTOPHBIX XMUMHYECKUX OTBITOB MO MPUTOTOBIICHHUIO PAacTBOPOB C
ONPEAEIEHHON MACCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U MPOBOAUTH XUMHUUYECKUE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB



MIEJI0YEeH W KHUCJIOT C MOMOIIBI0 MHAMKATOPOB (MakMyc, (eHondranenH,
METWJIOPaHX U APYTHE).



