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1 HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma mo XuMuu (BBOAHBIM KypC) Ha YPOBHE OCHOBHOIO
oOmero o0pa3oBaHUsl COCTaBiI€Ha Ha OCHOBe TpeOoBaHUU K pe3ylbTaTam
OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl  OCHOBHOIO  OOILETro
oOpa3oBaHus, IPEICTaBIEHHBIX B denepanbHOM roCy/1apCTBEHHOM
o0pa3oBaTeIbHOM  CTaHJapTe€ OCHOBHOro obmero o6pa3oBanus ([Ipukas
Munnpocsemenuss Poccun ot 31.05.2021r. Ne287) (maiee — ®I'OC O0O0), ¢
y4€TOM pacnpeneNEéHHbIX MO KjaccaM MPOBEPSIEMBbIX TPeOOBaHUM K pe3ysbTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHON MpPOrpaMMbl  OCHOBHOTO  OOILETO
o0pa3oBaHusA M DJIEMEHTOB COJEpXKaHUs, MPEACTABICHHBIX B YHHUBEPCATbHOM
KoAupUKAaTOpe IO XUMHHM, a Takke Ha ocHoBe [IpumepHONl mporpaMmMbl
BOCHHUTAaHUS O0YYaIOIIMXCS MPHU MOJYYEHUH OCHOBHOI'O OOIETr0 0Opa3oBaHUs U C
yuérom KoHuenuumu nmnpenomaBaHusi ydyeOHOro nmnpeamera «XUMHUS» B
oOpa3oBaTeibHBIX opranuzanusx Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE 00111€00pa3oBaTesbHble nporpamMmbl  (yTB. Pemenuem Komerun
Munnpocsemenus Poccun, nporokon ot 03.12.2019 N TIK-48H).

OBIIAA XAPAKTEPUCTUKA VYUYEBHOI'O IIPEAMETA «XUMUA
(BBO/IHBII KypC)»

Bxian yueOHoro npeamera «Xumusi (BBOJHBIN Kypc)» y4eOHOTo MmpeameTa
«XUMHSI»B JTOCTIXKEHHE 1IeJIe OCHOBHOTO OOIIEro o0pa3oBaHusi 00yCIOBJIEH BO
MHOTOM 3HAQY€HUEM XHMHYECKOM HAyKM B TO3HAHWU 3aKOHOB IMPUPOABI, B
pPa3BUTHH TPOU3BOAMTENBHBIX CHJI OOIIECTBA M CO3JaHUU HOBOM  0asbl
MaTepuaIbHON KyJIbTYpBHI.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK PacHpOCTpaHWIIA CBOE
BJIMSTHUE Ha BCE OOJIACTH YEJIOBEYECKOTO CYIIESCTBOBAHMS, 3ajjala HOBOE BUICHHE
MHUpa, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOH KYJIbTYPhI, HEOOXOAMMBIM
yCIIOBUEM >KM3HU OOIIECTBA: 3HAHUE XUMHH CIYKUT OCHOBOM Jisi popMUpOBaHUS
MHUPOBO33PEHUS YEJIOBEKA, €r0 MPEJICTABICHUN O MaTepuaJbHOM E€IMHCTBE MHDA;
BOXHYIO  pOJb  UrpaloT  (HOpMHUpYEMble  XHMHEW  TPEACTaBICHUS O
B3aMMONPEBPALICHUSX OHHEPrMM U 00 DSBOJIONUHM BELIECTB B MPUPOJE;
COBPEMEHHAsI XUMHsI HAIIPABJICHA HA PEIIEHUE TJIOOAIBHBIX MPOOJIEM YCTOMYHNBOTO
pa3sBUTUSL  4YEJIOBEUYECTBA —  CBIPbEBOW, OJHEPreTHUYECKOM, IIHIIEBOM U
AKOJIOTHYECKOM 0€30MacHOCTH, TPOOIIEM 3]PaBOOXPAHCHHSI.

B ycnoBusix Bo3pacTalpoliero 3HAYEHUs XUMHUM B KU3HU 0OIlecTBa
CYLIECTBEHHO IOBBICHJIACh pPOJb XHMHYECKOro oOpa3oBaHus. B miane
COIMANIM3AIN OHO SBISETCS OJHUM W3 YCIOBUH (OPMHUpPOBAHUS WHTEIICKTA
JUYHOCTHU U TAPMOHHUYHOTO €€ pa3BUTHSI.

CoBpeMEHHOMY  YEIIOBEKY XHUMHYECKHWE 3HAHUS HEOOXOJAMMBI IS
pUOOPETEHHs OOIIEKYIBTYPHOIO YPOBHS, MO3BOJISIOIIETO YBEPEHHO TPYAUTHCS B
COLIMYME M OTBETCTBEHHO Yy4acTBOBaTh B MHOTOOOpAa3HOM >KU3HU OOIIECTBa, JJIs
OCO3HAHMSI BaXHOCTH PAa3yMHOI0 OTHOLIEHHUS K CBOEMY 3/10POBbIO U 3J0POBbBIO
JIPYTUX, K OKpYyXalollel MNpUpoAHON cpene, Ajii I'PaMOTHOTO MOBEJACHUS MpHU



MCIOJIb30BAaHUM Pa3IMYHbIX MAaTEPUATIOB U XMMUYECKUX BEIIECTB B IIOBCEAHEBHOM
KU3ZHHU.

XuMuyeckoe 00pa3oBaHME B OCHOBHOM IIKOJE SBISETCS 0a30BbIM 110
OTHOIIGHUIO K CHCTeME oO0lero Xumudeckoro ooOpazoBanus. [losTomy Ha
COOTBETCTBYIOILLEM €MY YPOBHE OHO pEaIU3yeT MPUCYIIHE O0LIEMY XUMUYECKOMY
00pa30BaHUIO KIIOYEBBIE LIEHHOCTH, KOTOPBIE OTPa)XaloT TOCYIapCTBEHHBIE,
OOLIECTBEHHbIE U UHAUBUAYAJIbHbIE MOTPEOHOCTH. DTUM ONPEEISAETCS CYLUIHOCTD
oOwielt crpaTteruy 00y4eHusi, BOCIUTAHUS U Pa3BUTHUS O00YUYaIOIIHUXCS CPEICTBAMHU
KaK y4eOHOro npeaMera «XUMHs», TaK U MPOIEACBTUYECKOrO MpeaMeTa « XUMUs
(BBOAHBIN KYypC)».

N3yyenne npeamera:

1) cnocoOcTByeT peanu3allid BO3MOXKHOCTEH HJii CaMOpa3BUTUS U
(dbopMUpOBaHUS KyIbTYphl IUYHOCTH, €€ 00111el U PYyHKIIMOHATBLHON IPaMOTHOCTH;

2) BHOCHUT BKJIaJl B JOPMUPOBAHHME MBIIUIEHUS U TBOPUECKUX CIIOCOOHOCTEN
NOJIPOCTKOB, ~ HAaBBIKOB ~ HUX  CAMOCTOSTEIBHOW  y4eOHOM  J1eATEeNbHOCTH,
HKCIIEPUMEHTATBHBIX M HCCIEOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B MPO(HECCUOHATBHOM eI TeIbHOCTH;

3) 3HaKOMHT €O CHEeHU(PUKON HAYYHOTO MBIIUICHHUS, 3aKIaJbIBA€T OCHOBBI
[IEJIOCTHOTO B3TJIsiZla HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYUYHON I'PaMOTHOCTH MOAPOCTKOB;

4) criocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAay4HBIM 3HAHUSM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTHYECKOE
o0pa3oBaHue NIKOJIHLHUKOB.

[lepeuncnenHble BbIlIE HANpaBiIeHUS B O0OYYEHUH XUMHUU OOECIIEUMBAIOTCS
cnenuUKol COAEp)KaHUs TpeAMeTa, KOTOPBIM SBISETCA TeAaroru4ecku
aanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMUH Ha OTNpPEACIEHHOM dTane e
pPa3BUTHSL.

BBoiHBI KypC XMMUU Ha YPOBHE OCHOBHOTO 0O0IIET0 00pa30BaHus, MPEKIe
BCET0, CTABUT CBOEH IENIbI0 CHOPMHUPOBATh YCTOWYMBHIN HHTEPEC K JaTbHEHIIIEMY
U3YYCHHUIO y4eOHOTO mpeameTa «Xumusi». O0yyaronmecs: moiaydaT BO3MOXKHOCTb
OCMBICIINTh ~ MECTO  XHUMHUHU  CpPEId  €CTECTBEHHOHAYYHBIX  JHCLMILIMH,
MO3HAKOMUTHCS C TPEIMETOM H3YYCHHS XUMHH, H3y4YUTh OCHOBHBIE HamOoiee
BAKHBIE XUMUYECKHE TEOPUU U 3aKOHBI, & TaAKKE MOCMOTPETh HA MHUpP OOBEKTOB
MaTepuaJIbHOr0 MUpA ria3aMu XUMHUKA.

OtmpaBHOW TOYKOM JJisi JaHHOTO Kypca SBISIETCS paHee W3YYEHHBIN
MaTeprall €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEAMETOB — Ouoyioruw, reorpaduw,
bu3ukn, U, 005M3aTeIbHO, — MaTeMaTHKU. Yepe3 000OIIeHHe paHee H3YyYCHHOTO
BBICTPAaWBAETCS COAEpP)KAHUE JAHHOIO Kypca, H3YYEHUE KOTOPOro MPHU3BAHO
CYIIECTBEHHO TOBBICUTh KadyeCTBO JOCTHKEHHS TPEAMETHBIX pe3yJbTaToB
OCBOCHHS OCHOBHOW 00pa3oBaTe€IbHOM MPOrpaMMbl  OCHOBHOIO  OOILEro
oOpa3oBaHUs B 4YacTU Y4YeOHOro mnpeaMera «XHUMHUS», H3YyUYEHHE KOTOPOro
oTHeceHO k 8 u 9 kinaccaMm. B nensx ¢popMupoBaHUsi XUMUYECKOTO B3TJIsA/1a HA MUP
B Kypce MpOBOMASTCS MIMPOKHE KOPPEISLUUU MEXAY IOJYYEHHBIMU B Kiacce
AJIEMEHTAPHBIMU XUMHWYECKUMHU 3HAHUSIMU M HABBIKAMHU, C OJHOM CTOPOHBI, U
CBOICTBaMU OOBEKTOB, KOTOPbIE€ HM3BECTHBI OOYYAIOIIMMCS B IOBCEIHEBHOM



’KU3HU, HO JI0 3TOI'0 BOCIIPUHUMAIIMCh UMH JIMIIb HA OBITOBOM YPOBHE, — C IPYTOM.
OOyyaromumMmcs npeJiaraeTcs MoCMOTPETh Ha BO31yX, KUCIOPO/, YIIAEKUCIBIN ras,
BO/Y, MIOBAPEHHYIO COJIb, TNIIOKO3Y, T'a3, HEPTh, YroJib, METAJUIbI U CILJIABbI, CTEKIIO,
¢dasiae u papdop, mouMepsl ¢ MO3UIUU XUMUH, YTO, B CBOIO OYEpE/ib, TIO3BOJISIET
BBOJUTh M OOCYXJIaThb XMMHYECKHE IMOHATUS M TEPMUHBI B JIOCTYNHOH H
HarIsiIHOM dopme.

HEJIN U3YUEHUA VYUYEBHOI'O IIPEJIMETA «XUMUSA (BBOAHBIN
Kype)»

K mHampaBieHMIO TIEpPBOCTENICHHONM 3HAUYMMOCTH TPH  pealu3aliu
oOpa3oBaTenbHbIX (YHKIMI npenMera «XuMus (BBOIAHBIM Kypc)» ydeOHOTO
npeaMeTa «XUMHS» TPAAUAIMOHHO OTHOCAT (OPMHUPOBAHUE 3HAHWKH OCHOB
XUMHAYECKON HAayKH KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOM
JESTENTFHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KYJIBTYPHI.
3amava mpeaMeTa COCTOUT B (DOPMHUPOBAHUH OCHOB CHCTEMBI XUMUYECKUX 3HAHU
— BaXHEWmUX (aKTOB, MOHATHUH, 3aKOHOB, s3bIKA HAyKW, 3HAHUW O HAyYHBIX
METOJIaX U3YUYCHHsI BEIIECTB M XUMUUYECKUX PEaKIIHii, a Takke B POPMUPOBAHUU H
pa3BUTUU YMEHUH M CIIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C TUTAHHPOBAHUEM,
HAOMIOJICHNEM | TIPOBEJCHHEM XHUMHYECKOTO JKCIIEPUMEHTa, COOIOICHUEM
npaBm 6€30MacHOTO OOpaIIeHHs C BEIIECTBAMH B TIOBCETHEBHOM JKU3HH.

Hapsgy ¢ »Tum nenu u3ydeHHs MpeAMeTa B NIpOrpaMMe YTOYHEHBI H
CKOPPEKTHPOBAHbBI C YYETOM HOBBIX MPUOPUTETOB B CHCTEME OCHOBHOT'O OOIIETO
oOpazoBanusa. CeroaHss B o00pa3oBaHHMM 0c0o00 3HAUYMMON  MpU3HAETCH
HAIPAaBJICHHOCTh OOYy4YeHUST Ha pa3BUTUE U  CaMOpa3BUTHE JIMYHOCTH,
dopmMupoBanue e€ nHTEIeKTa U 001el KynbTypbl. OOydeHHe YMEHUIO YUYUThCS U
OpoJOJIKATh CBOE O00pa3oBaHUE CaMOCTOSTEIBHO CTAHOBUTCA OJHOW U3
BOKHEUIINX (DYHKIIUN YICOHBIX TPEAMETOB.

B cBs3u ¢ 3TMM 0Opu  M3y4EHUH TPEAMETa B OCHOBHOW  IIIKOJIE
JTOMHUHHPYIOIIEE 3HaYCHUE IPUOOPENI TaKHe 11, KaK:

e (QopmMupoBaHHE  HWHTEUIEKTYallbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000paz0BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSITHUIO PEILICHUH,
CHOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIMIMMCS YCIOBUSAM KU3HHU;

e HANpPaBJIEHHOCTh OOYYEHHUs] HA CHUCTEMAaTHYECKOE MNPUOOIIEHHE YYaluxcs K
CaMOCTOSITETIbHOM ~ TIO3HABATENBHOM  JESATENBHOCTH, HAy4YHBIM  METOAAaM
NO3HaHUA, (HOPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

e oOecrnieyeHHe YCIOBHUHM, CIIOCOOCTBYIONMIUX MPHOOPETECHUIO OO0yYaIOIIUMHUCS
OTbITa Pa3HOOOPa3HOM AESITETHbHOCTH, MO3HAHUS U CAMOINO3HAHUS, KIIIOUEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIMI), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUAOB JEATEIbHOCTH;

e (opmupoBaHUE YMEHUI OOBSICHATH U OLCHUBATDH SIBJICHUS OKPY’KAIOLIEro MUpa
HA OCHOBAHHMHM 3HAHWUU U OTIBITA, MOJYUYEHHBIX IPH U3YUCHUH XUMUH;

e (opMupoBaHHE Yy OOYYArOIIMUXCS T'yMAaHHCTUYECKHX OTHOILICHUH, MOHUMAaHHUS
HEHHOCTH  XUMHYECKMX  3HaHMM i BBIPAOOTKH  3KOJOTHYECKH
1eJIeCO00Pa3HOr0 TMOBEACHUSA B OBITY W TPYIAOBOM JAESITEIBHOCTH B IIENIAX
COXpaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOIHOMN CpEebl;



® pa3BUTHE MOTHBAIMM K OOYYECHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHUS OOIIEYETOBEUECKUX [EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Tmpoduis ¥  HampaBICHHOCTH
JanbHeuero o0yyeHus.

CBsI3b C PABOYEN ITPOIT'PAMMOI BOCITUTAHMS LLIKOJIbI

Peanmzarnus nenarornaeckuMu pabOTHHKAMU BOCTIMTATEIBHOTO MTOTEHIIAA
ypokoB XUMUWMU (BBOHBIN KypC) IIpeAmnoiaraet ciaeayoliee:

- YCTaHOBJICHWE JIOBEPHUTEIBHBIX OTHOIICHUH MEXAy IMeJarorndyeckKum
pabOTHUKOM M OO0YYaIOIIUMHUCS, CIOCOOCTBYIOIIMX IMO3UTHUBHOMY BOCHPUSITHIO
oOydaromumucss  TpeOOBaHMM W  MPOChO  MMENaroruyeckoro  pabOTHHKA,
NPUBICYCHUIO WX BHUMaHUS K O0OCyXJaeMoil Ha ypoke uH(pOpMaIuHy,
aKTUBU3AIIMU TIO3HABATEIbHOU e TEIILHOCTH,

- MOOyX1eHre 00yJaroluxcsi coO0JII0/1aTh HA YPOKEe OOLIECTPUHATHIE HOPMBbI
TIOBEJICHUS, TIPaBUIa OOIICHHSI CO CTAapUINMHU (TIearorH4ecCKUMH PaOOTHUKAMH) H
cBepcTHUKaMHu  (OOydJaroOUIUMUCS), TPUHIMIBI  y4eOHOH  JUCHUIUITMHBI |
camMoOpraHHU3aInH;

- TpUBICYCHHWE BHUMaHHS OOYYarOIIMUXCS K IEHHOCTHOMY AacCIeKTy
M3ydaeMbIX Ha YpOKax SBJICHHUH, OpraHu3alus uX padoThI C MOyd4aeMOi Ha ypoKe
COLIMATbHO 3HAYMMON uWH(pOpManueld — WHUIMHPOBAHUE €€ OOCYXKICHHS,
BBICKa3bIBaHMsI 00YUYaOLMMUCS CBOETO MHEHUS 110 €€ MOBOJY, BEIPAOOTKH CBOETO
K HEll OTHOLIECHMUS;

- IPUMEHEHNE HA ypOKE MHTEPAKTUBHBIX (POPM paboOThl C 00yUYaIOLIMMHUCS:
UHTEJUIEKTYalbHBIX WUIP, CTUMYJUPYIOIIMX I103HABATEIbHYIO  MOTHBALUIO
oOyyaroumxcs; JUCKYCCHM, KOTOpble JaroT OOy4arolUMCs BO3MOKHOCTb
OpUOOPECTH ONBIT BEAECHUS KOHCTPYKTHUBHOTO JMAiora; rpylroBOH paOOThl WM
paboThl B mapax, KOTOpbIE yyaT KOMaHIHOUM paboTe U B3aUMOJIEUCTBUIO C JPYTUMHU
J€TbMU;

- BKJIIOUEHHUE B YPOK UTPOBBIX MPOLENYP, KOTOPbIE MOMOTalOT MOAEPKATh
MOTHUBALMI0 OOYYarOIIMUXCS K MOJYyYEHHUIO 3HAHUM, HalaXUBAHHUIO MO3UTHUBHBIX
MEXJIUYHOCTHBIX ~ OTHOIIEHMM B  Kjacce, IOMOTalT  yCTaHOBJICHUIO
n00pokKenaTesIbHOM aTMOC(EpPHI BO BpEMS ypOKa;

- opraHuzanmus  IedcTBa  MOTHUBUPOBAHHBIX U 3PYAHPOBAHHBIX
oOyyarouMxcs HaJd WX HEYCIEBAaIOIIMMU OJIHOKIACCHUKAMHU, JAIOIIEr0 UM
COLIMAIbHO 3HAYMMBIN OTIBIT COTPYAHUYECTBA U B3aUMHON MTOMOIIH;

- MHUUUUPOBAHHWE U TOJJEP)KKA HCCIIEI0BATEIbCKON e TENIbHOCTH
oOyyarouxcs B paMKaxX pealn3allid HWMU WHIUBUAYAJIbHBIX M TPYHIOBBIX
UCCIIEIOBATEIbCKUX  TPOEKTOB, UYTO JAacT OOy4yaloUuIuMCsi  BO3MOKHOCTb
NpPUOOPECTH HABBIKM CAMOCTOSITEIBHOTO DELIECHUS TEOPETUYECKOW MpoOIeMBbl
W/WIH TPaKTUYECKOM 3a/1aui, TeHepUpOBaHU U 0(OPMIICHHUSI COOCTBEHHBIX HJIEH,
YB@)XUTEIBHOTO OTHOIIEHUS K Yy)XMM HAESIM, O(OPMIICHHBIM B paboTax Ipyrux
UCCleIoBaTeNeii, HaBbIK MYOJWYHOTO BBICTYIUICHHSI TEpel  ayIuTOpHuei,
apryMEHTUPOBAHUS U OTCTAMBAHUS CBOCH TOUKU 3PCHHUSL.

PesynpTarel egumHCTBA Y4eOHOW M BOCHHUTATENIBHON  JIESITEIBHOCTH
OTpa’keHBI B pazjene paboueil mporpaMMmbl «JIMYHOCTHBIE PE3yJIbTAThl U3YUYCHHS



yuebHoro npeamera «XMMMUS (BBoaHBIN Kypc)» Ha YpOBHE OCHOBHOI'O OOILIEIro
o0Opa3zoBaHus.



MECTO VYEBHOI'O TIIPEJMETA «XWMMUSA (BBomHBIM Kypc)» B
YYEBHOM ITJTAHE

N3yuyenue nponeneBTHUECKOro Kypca «Xumusi (BBOJHBIN Kypc)» y4eOHOro
npeaMeTra «XUMHUS» Ha YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs IO3BOJUT
0000IINUTh 3HAHUS U YMEHUS, MTOJIyYeHHbIE 00yUYaIOIUMHUCS MPU U3YUYEHUU IPYTUX
€CTECTBEHHOHAYYHbIX y4€OHBIX MPEAMETOB, [OKa3aTh MECTO XUMUHU B
€CTeCTBO3HAHMHU, a TaKXKe Co3AaTb NPEANOChUIKA s 0oyiee YCHEHIHOrO
JOCTHKEHUST TIpeAMETHBIX pe3ynbTaToB ocBoeHust OOII OOO B vactu yueOHOrO
npeamera «XuMus»

VY4eOHbIM MIaHOM Ha €€ u3yuyeHue oTBeAeHo 34 yueOHbIX yaca —mo 1 u B
HEZelo B / Kilacce.

Cpoxk ocBoeHust pabouelt mporpammsl: 7 kiacc, 1 roa

KonudecTBo yacoB B yueOHOM IUTaHe Ha u3yuyeHue npeamerta (34 ydeOHbie

HEJICIIN )

Knacc KomnuectBo 4yacoB B | KomnuecTtBo YacoB B
HEJICITIO0 roJI

7 xiacc 1 34

Bceero 34




2 COJAEPKAHME YUYEBHOI'O NMPEJIMETA «XUMWUS (BBomHBIii
Kype)»

7 KIIACC

XuMHs B HEHTPE eCTECTBO3HAHUSA

Xumus Kak 4actb ecrectBo3HaHus. IIpeamer xummum. EcrecTBO3HaHUE
— KOMIUIEKC HayK O mnpupoje: (QU3MKH, XUMHHM, OMOJOTMH M Teorpadum.
ITonoxuTenbHOE U OTPULATEIILHOE BO3ACHCTBUE YEIOBEKa Ha npupony. Ilpeamer
xuMmuM. Tena u BemecTBa. CBOMCTBA BEIIECTB KAK UX WHIUBUYaJbHbIC TPU3HAKHU.
CBolicTBa BEIIECTB KaK OCHOBA UX TPUMEHEHUS.

MeToabl u3yueHusi ecrecTBO3HaHus. HaOnroneHue kak OCHOBHOW METO]T
MO3HAHMS OKPYKAIOIIEro MUpa. Y CJIOBUS MPOBeeHUs HaOmoieHus. [ unores3a kak
OpENNoNoKEHUE,  OOBICHSIONIEE WM MpeJCKa3blBalollee  MPOTEKaHHUEe
HaOomaeMoro  ABieHHs.  OkcrepumeHT.  JlaGoparopus.  DKCIEpUMEHT
nabopartopHeii  u  goMamHuid.  CrnocoObl  (DUKCUpPOBaHUS  PE3YIbTATOB
skcniepuMenTa. CTpoeHUE MIIaMEHHU CBEUH, CyXOTr0 TOPIOYETro, CHUPTOBKH.

IIpakTnyeckas padora «3HaKOMCTBO € JaOOPATOPHBIM 00OPYAOBAHHEM».

IIpakTnueckass padora «lIpaBmina TeXHUKH 0E30MACHOCTH TIPU padboOTEe B
XUMHUYECKOU JTaOOpaTOPUU U OCHOBHBIC MPUEMBI pa0OThI».

IIpakTuueckass padora «l3ydyeHue mporecca TopeHus (YyCTpOHCTBO
CIOUPTOBKM M TpaBWiia pabOThl C HEH; U3y4YeHHE YCTPOWCTBA 3aXHUTAIKH U €e
TUIAMEHHM; TTpaBUiIa pabOThI ¢ HAarpeBaTEILHBIMU IPHOOPAMH ).

JlomamHuii XuMUYeCKHil IKcnepuMeHT «HaOmromenue 3a ropsimiei
CBEYOU».

Xumuyeckasi CHUMBOJIMKA. XHMHYECKHE CHUMBOJBI, HX 00O3HauYeHUeE,
NIPOU3HOIIEHUE U MH(OpMAIus, KOTOPYIO OHU HecyT. Xumuueckue hopmyisl. MUx
o003HaueHue, MPOU3HOIICHNEe U WH(pOpMaIus, KOTOPYI0 OHM HecyT. MHIeKch u
koa(urireHTsl. [IpocThie M CIIOKHBIE BEIIECTRA.

MopaeaupoBanue. Mojenn Kak aOCTparMpoBaHHBIC KOMHH H3ydaeMbIX
00BbeKTOB M TporieccoB. Mogenu B Qusuke. nexkrpodopHas MalldHA Kak
abcTparupoBaHHas MoOJelnb MoOJHUU. Moxpenu B Ouomoruu. buonornueckue
MyJsDKUM. Mojenn B XUMHHM: MaTepuajbHble (MOJEIM aTOMOB, MOJIEKYI,
KPUCTAJIJIOB, anmapaToB M YCTAHOBOK) M 3HAKOBBbIE (XMMHUYECKHE 3HaKH,
XUMHYECKUE (OPMYJIIbI U XUMUYECKHE YPAaBHEHUS).

Xumuss ®  Gu3HKA. YHUBEpPCAJBbHBIM  XapakTep  NOJOKeHHUH
MOJICKYJISIPHO-KMHETHYeCKOM TeopuHu. [IOHATHS «aToM», «MOJEKYJa», «HOH.
Kpucrannmueckoe cocrossHue BemiecTBa. KpHCTauM4ecKue pEemeTKd TBEPABIX
BemiectB. Juddy3us. bBpoyHOBCKOe BMXEHUE.

Xumusa u ¢usuka. ArperatHbie COCTOsIHMA BelecTBa. [loHsitue 00
arperaTHOM COCTOSIHUM BellecTBa. ['a3000pa3Hble, )KUAKHWE U TBEPbIE BEIIECTBA.
Kpucrannuueckue u amopdubie TBepable BemiecTBa. Dusnyueckue U XMMUUYECKUE
SIBJICHUS.

JloMalIHMHi XUMHYECKUH IKCIIEPUMEHT «BpIpaliuBaHue KPUCTAILIOBY

Xumus u reorpagus. ['eonornueckoe CTpoeHHE IUIAHETHI 3€MIIS: SAPO,
MaHTHsl, JuTocdepa. DJIEMEHTHBI COCTaB TI'EOJIOTUYECKUX COCTAaBHBIX YacTeu



maHeTel. MuHepalnbl U TOpPHBIE MOpOoJbl. Marmatudeckue © OCaJOYHbIC
(opranuyeckue U HEOPraHUYECKUE, B TOM YUCIIE U TOPIOYKE) MTOPOIbI.

Xumus u Onosiorusi. XMuMHUECKHUIM COCTaB XKUBOW KJIETKH: HEOPTAaHUYECKUE
(BoJa W MMHEpaJbHBIE COJM) M OpraHuyeckue (OeNKu, >KUPBI, YIIEBOBI,
BUTAMHUHBI) BEIIECTBA, WX pPOJb B  KU3HEACATEIBHOCTH  OPraHU3MOB.
buonorudeckas ponb BoAbl B kuBOM KieTke. Dorocunte3. Ponws xnopoduinia B
doTocunTe3ze. buonorndeckoe 3HaueHUE IKUPOB, OEIKOB, A(DUPHBIX Mace,
yIJE€BOJIOB U BUTAMUHOB JIJISl )KU3HEACATEILHOCTH OPraHU3MOB.

MaremaTuka B XUMHUU

OTHOCUTe/IbHBIE AaTOMHAasi M MoJiekyJsapHass wmaccbl. [lonsatue 00
OTHOCHUTEJIBHOM aTOMHOM W MOJEKYJIpHOW Maccax Ha OCHOBE BOJOPOIHOM
eauHulbl. HaxoxeHne OTHOCUTENbHOW aTOMHON MacChl XUMHUUYECKUX DJIEMEHTOB
no tabmuue [I. . Menneneea. HaxoxJaeHue OTHOCUTENBHOM MOJEKYJISAPHON
Macchl O (opMmyse BelecTBa KaK CYMMbl OTHOCUTENIBHBIX aTOMHBIX Macc,
COCTABJISIOIINX BEIIECTBO XMMUYECKHUX DJIEMEHTOB.

MaccoBasi 10J11 XUMHY€ECKOI0 3JIeMeHTa B CJI0:KHOM BellecTBe. [ToHsTue
O MacCOBOH J10JIe XUMUYECKOTO 3eMeHTa (W) B CII0O)KHOM BEILIECTBE M €€ pacuer
no ¢opmyne BemecTBa. HaxoxneHue QopMynbl BemecTBa IO 3HAYCHUSAM
MacCCOBBIX J0JIEH 00pa3yIoIIUuX €ro 3JIEMEHTOB.

Yncthie BemecTBa M cMecu. [IoHsITHE O YHMCTOM BEIIECTBE M O CMECH.
Cwmecu razooOpasHbie (BO3MyX, NPHUPOAHBIN ra3), >kuakue (HedTh) U TBEpIbIe
(ropabsie mopoabl, kynuHapHele cmeck W CMC). Cmecu TOMOTeHHBIE U
re€TEPOrE€HHBIE.

O0beMHas 018 KOMIIOHEHTAa ra3oBoii cMmecu. [loustie 00 00BEeMHON
none (¢) komnoHeHTta razoBoit cMecu. CoctaB Bo3Jlyxa U IpUpPOAHOro rasza. Pacuer
o0beMa KOMITOHEHTa ra30BOM CMECH IO €ro 00BEMHOMU J10JIe 1 HA00O0POT.

MaccoBass 10/ BemecTtBa B pacrBope. [loHsTHe O MaccoBOW [0Ji€
BemectBa (W) B pactBope. PacTBopuTenb M pacTBOPEHHOE BelIeCTBO. Pacuer
Macchl PAcTBOPEHHOTO BEIIECTBAa [0 Macce€ pacTBOpa W MAacCOBOM Joje
PacTBOPEHHOI'O BEIIECTBA U IPYTUE€ PACUETHI C UCIIOJIB30BAHUEM ATUX MOHATUM.

IIpakTuueckas padora «lIpuroroBneHue pactsopa c 3aJaHHON MaccoBOM
JI0JIEW pacTBOPEHHOTO BELIECTBAY.

MaccoBass nouass npumecei. [loHsiTHe 0 4YKMCTOM BEHIECTBE W IMPHUMECH.
MaccoBass nmomst mpumecu (W) B oOpasiie MCXOAHOTo BemiecTBa. (OCHOBHOE
BelllecTBO. PacyeT Macchl OCHOBHOT'O BEUIECTBA IO MacCe BEUIECTBA, COJIEPHKAIIETO
OMPEICICHHYI0O MAacCOBYIO JIOJII0 MPUMECEH, U IPYTUe PACUEThl C UCIOJIb30BAHUEM
ATUX MNOHATHUH.

ABienus, npoucxoasmue ¢ Bemecrsamu. Pasnenenue cmeceil. [lonsitue
0 pasleleHuN CMeceil M OYHCTKE BemiecTB. HexoTopeie mpocTeiimme crmocoObl
pa3zesieHHs] CMeceil: MpoceruBaHue, pa3ieieHue CMeceil OPOIIKOB KeJie3a U Cephl,
OTCTauBaHWE, JIEKAHTalMs, LEHTPUPYTUPOBaHUE, pa3JeJICHUE C TMOMOIIBIO
JEIUTEIbHON BOPOHKH.

duiabTpoBanue. OunbTpoBaHue B 1a0OPATOPUH, OBITY U HA TPOU3BOJICTBE.
[lonsitue o punbTpare.



AncopOuus. Ilonsatue o6 ancopObuum u agcopOeHTax. AKTUBUPOBAHHBIN
yroJib KaKk Ba)KHEUIIUH aicOpOEHT, €ro UCHOJb30BaHUe B ObITY, HA MPOU3BOJICTBE
Y B BOGHHOM JieJie. Y CTPOMCTBO NPOTUBOrasa.

JucTniiauusa. JUCTWILIANMS Kak IPOLECC BBIIEICHHS BELIECTBA U3
KUAKON cMecH. JlucTtuiiupoBaHHas Boga M 00J1acTH €€ MPUMEHEHUS.

Kpucranausauusa wim BeinapuBanue. Kpucrammsanys 1 BelIapUBaHUE B
nabopaTopuun (KpuctamiuzaTopbl U (aphopoBble YallKu ISl BbIIApUBAHUS) U
npupozae. Ileperonka Hedtu. Hedrenponykrsl. @pakiirioHHas IEPEroHKa KUAKOTO
BO3/1yXa.

IIpakTnueckas  paGora «DunbTpel U QuiabTpoBaHue  (BbIOOD
GuibTpyIOUIEro MaTepuana, M3TOTOBJIEHHE OyMaKHBIX (DUIBTPOB, OCHOBHBIE
ornepauuu Tmpouecca (UIbTPOBAHMS; HM3TOTOBIEHHWE MApJIEBBIX TMOBSI30K Kak
Cpe/CTBa MHIUBUIYAILHOW 3aIIUThI B IEPUO/I STIHICMUM TPUIIIIA)>.

IIpakTnyeckas padora «O4UCTKa MOBAPEHHOMN COJIN.

IIpakTuueckas pabGora «Pa3neneHMEe MHOTOKOMIIOHEHTHBIX TBEPABIX
cMeceil W ompeleNieHue WX KOJMYECTBEHHOro cocTaBa (MOJATOTOBKA MPOOHI,
KBapTOBaHUE MPOOKI, B3BEIINBAHUE HA TEXHUYECKUX BecaxX, 000CHOBAaHUE METO/IOB
paznesneHus, pa3aenenue: GuIbTpoBaHue, BhIMAPUBAHKUE, PACUETHI U BBIBOJIBI ) ».

Xumnuyeckue peakuuu. [[oHATHE O XMMHUYECKOW peakIMM Kak IPOLIECCE
NpEBpAIICHUsI OJHUX BEIIECTB B JPYIrHe. YCJIOBUS TEUEHUS U NPEKpalleHUs
XUMHUYECKUX PEaKIUK.

IIpusHaku XUMHYECKHUX Ppeakuuu. [IpyU3HAKHM XUMHYECKHX PEaKIUM:
U3MEHEHNE 1BETa, BBINAJCHUE OCA/Ka, PACTBOPEHUE TOJYYEHHOTO OCaJIKa,
BBIICJICHUE Ta3a.

IIpakTnuyeckas padora «IIpr3HaAKM XUMUUYECKUX PEAKLIAL.

Jomamuuii xumMudyeckuil 3kcnepuMeHT «Habmomenue 3a Koppo3uei
METaJIIOB».

KauecTBeHHble peakuuu B XUMHH. [IoHATHE O KAaUECTBEHHBIX PEAKLMIX
KaK O pEaKUUAX, BOCHPUHUMAEMBIX OPraHOJIENITHUYECKA C TMOMOILIBIO 3pEHHUS,
cinyxa, o0oHssHUS. AHanuTHueckuil a¢dext. OrnpeaensemMoe BEIIeCTBO U PEaKTUB
Ha Hero. PacmpocTpanHeHue 3amaxa OJEKOJIOHA, AYXOB WM J€30[0paHTa Kak
npouecc audp¢ysun. O0pas3ibl TBEPABbIX BEUIECTB KPUCTAIUIMUECKOTO CTPOCHUS.
Mopenu KpuCTauIM4eCKUX PELIETOK.



3 IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA YYEBHOI'O
HNPEIMETA «XUMHUSA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3yJabTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOT'O OOIIETo
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATENILHOM JieaTesibHOoCTH OpraHu3aiuu B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUHUCKMMHU COLMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH,
MPUHATBIMA B OOIIECTBE MpaBWIAMU W HOPMaMH TOBEJCHUS M CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HAHUS, CaMOPa3BUTUS M COLMAIM3AIMU  O0ydYaroIIuXCs.
JIM4HOCTHBIC PE3yJbTAThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHUCJIE B YACTH:

IlaTproTN4ecKoro BOCIMTAHUSA:
® I[ICHHOCTHOTO OTHOIIEHUSI K OT€UECTBEHHOMY KYJIHbTYPHOMY, HUCTOPUYECKOMY U

HAyYHOMY HACJICINIO, TIOHUMAHMS 3HAYCHHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOI'0 O0IIEeCTBa, CIOCOOHOCTH BIAACTh JOCTOBEPHOU MHPOpMAIUEH O
NEePEOBBIX JOCTHKCHUSX M OTKPBITHSX MHUPOBOW W OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBRA;

I'pakaaHCcKoOro BOCHIMTAHMSA
® TMPEJCTABJIICHUS O COIHAIBHBIX HOpPMax U TMpaBWIaX MEXKIMYHOCTHBIX

OTHOLIEHHH B  KOJUIEKTUBE, KOMMYHUKATHBHOH KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4yeOHO-HCCIe0BATeIbCKOM, TBOPUECKOW M APYTHX
BUJAX  JIEATENIbHOCTH; TOTOBHOCTM K  pa3HOOOpa3HOM  COBMECTHOU
NESTENbHOCTH TPU  BBINIOJIHEHMM  Y4YeOHBIX, IIO3HABATENbHBIX  3ajad,
BBIMIOJTHEHUN XUMHYECKUX OKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB,
CTPEMJIEHUSI K B3aUMOIIOHMMAHUI0O M B3aUMONOMOIIM B IMPOLECCE OATOH
y4eOHOU NesATeIbHOCTH; TOTOBHOCTH OIICHUBATh CBOE MOBEJACHHE W MOCTYIKH
CBOMX TOBApHUIIEH C IMO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM
OCO3HAHUS MOCIIEICTBUI OCTYIKOB;

IleHHOCTH HAYYHOIO MO3HAHUS:

® MHPOBO33PEHUYECKUX IMPEACTABICHUNA O BEIIECTBE W XUMHUUYECKON pEaklHH,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH U COCTaBJIISIOIINX
OCHOBY JIJIsl IOHMMAHUS CYIIHOCTH HAyYHOM KAapTUHBI MHUpPA; MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX YEIOBEKA C
MIPUPOTHOUN CPEZION, O POJIM XMMHUM B TO3HAHUHU 3THUX 3aKOHOMEPHOCTEN;

® [I03HABaTEJbHBIX MOTHUBOB, HAIPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIX TSI O0OBSICHEHUST HAOTIOaeMBIX TIPOIECCOB U SIBJICHUM;

® [I03HABaTEJbHOW, MH(MPOPMALIMOHHONW M YUTATEIBCKOW KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIBHOW padOThl € Y4YeOHBIMH TEKCTaMHU, CIPABOYHOU
JTUTEPATypOr, JOCTYMHBIMA TEXHUYECKUMHU CPEACTBAMU HWHGOPMAIIMOHHBIX
TEXHOJIOTUH;

e HHTEpeca K OOYYEHHUIO U TO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTU H
CIIOCOOHOCTH K €aMoO0pa30BaHUIO, MPOEKTHOM U  HCCIEN0BaTEIbCKOM
NEeATEeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIEHHOCTU U YPOBHSI 0OyUYEHUS B
JTaJIbHCUIIIEM



®opMuUpOBaHNS KYJbTYPbI 310POBb:
® (0CO3HAHUS LEHHOCTH JKU3HHU, OTBETCTBEHHOI'0 OTHOILIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JI0pOBbIIl 00pa3 *U3HHU, OCO3HAHUS MOCJIEICTBUM U HENPUATUSA
BpPEAHBIX MPUBBIYEK (YHOTPEOJCHHSI aJKOroJisl, HAPKOTHUKOB, KYpPEHHS),
HEOOXOAUMOCTH COOJIOJICHUS] TpaBWJl OE30MACHOCTH TIPU OOpaIlICHUH C
XUMHYECKUMU BEUIECTBAMHU B OBITY U peaIbHOM KU3HU;
TpyaoBoro BoCIUTAHUSA
® UHTEpeca K NPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil u Tpyaa pa3IuyHOro poaa,
yBaXEHHE K TPYIy M pe3ylbTaTaMm TPYIOBOH NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHUsl MPEIMETHbIX 3HAHUN MO XMUMHH, OCO3HAHHOTO BBIOOpA
UHAUBUAYATbHON  TPAaeKTOPUU MPOJOJDKEHHUS O00pa3oBaHUs C  y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOILIIECTBEHHBIX UHTEPECOB U
noTpeOHOCTEN; yCNnemHol MnpodecCuoHaNbHOW JAESITeIbHOCTH W Pa3BUTHUSA
HEOOXOJIMMBIX YMEHHUN; TOTOBHOCTh aJalTHPOBATHCS B MPOPECCHOHATBHOU
cpene;
IKOJOTHIeCKOr0 BOCIIUTAHUS .
® DKOJOTMYECKH 1LIeJIECO00PA3HOro OTHOUIEHUS K IPUPO/IEC KAaK UCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBaHUS, MOHUMAHHUS IIEHHOCTU 3J0POBOTO U
6e3omacHOro o0Opasza KW3HHM, OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY
(Gu3MUEeCKOMY U TICUXMYECKOMY 3J0POBBIO, OCO3HAHUS LIEHHOCTH COOJIOECHUS
npaBwil 0€30MacHOrO TMOBEJAEHUST NpU pPadOTe C BEIIeCTBAMH, a TaKXe B
CUTyalUsIX, yTPOXKAKOUIMX 3I0POBBIO U JKU3HU JIIOJIEN;
® CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, TMOJTy4aeMble MPU W3YYCHHH XUMUH, IS
peleHns 3a/1ad, CBS3aHHBIX C OKpYKaroLed NPUPOIHON Cpenoil, MOBBIIIECHUS
YPOBHSI OKOJOTHYECKOW KyJNbTYphl, OCO3HAHHUS TJIOOAJIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIJIEM U MyTeH UX PEIIeHUs MOCPEICTBOM METOI0B XUMUU;
e DKOJIOTMYECKOTO  MBIIUICHUS,  YMEHHUS  PYKOBOJICTBOBaThbCS UM B
MM03HABATEJIbHOM, KOMMYHUKATHUBHOW U COLIMATIBHOW MTPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI
MeranpenMeTHble pe3yiabTaThl OCBOCHHUS YYEOHOTro mpenMera «XUMHS
(BBOAHBIN KypC)» B paMKax pealu3aiui 00pa30BaTeIbHON MPOTPaMMBI TI0 XUMHH
OTpa)karOT OBJIAJICHUE YHUBEPCAJIbHBIMU IO3HABATEIbHBIMU ACHCTBUSIMHU, B TOM
quclie:
ba3oBbIMH JIOTHYECKUMU 1eICTBUSIMM
® YMEHHMEM MHCIOJb30BATh MNPHUEMBI JIOTMYECKOrO MBIIIJIEHUS TP OCBOCHUU
3HAHUM: pacCKPbIBATh CMBICI XUMUUYECKUX MOHATUN (BBIACIATh UX XapaKTepHbIE
MPU3HAKHU, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMH MOHSITUSIMU ), UCIOJIB30BaTh
MOHSITHS JUIsI OOBSICHEHHSI OT/ICTbHBIX (PAKTOB U SIBICHUHN; CTPOUTH JIOTUYECKUE
paccyxaeHusi (MHIYKTUBHBIE, JE€yKTUBHbIC, IO aHAJIOTUH); JAeiaTh BHIBOABI U
3aKIIOYCHUS;
® YyMEHHMEM TMPUMEHSTh B TMpOlECCe TMO3HAHUS TOHATUA (MPEIMETHbIE W
METanpe/IMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENH, HCIOJIb3yEeMbIE B
XUMUHU, MpeoOpa3oBbIBATh IIUPOKO MPUMEHSIEMbIE B XUMHUU MOJICIIbHbBIC
MPEACTAaBICHUS — XHMHUYECKUM 3HAK (CHMBOJI »HJIEMEHTa) M XUMHUYecKas



dbopmyna — mpu peuieHud yuyeOHO-TIO3HABATEIbHBIX 3aJ1ay; BBIABIATH OOIIUE
3aKOHOMEPHOCTH, TMPUUYUHHO-CJICJACTBEHHbIE CBA3M M MPOTHUBOPEUUS B
M3y4yaeMbIX MpOIEeccax M SBICHUSX; MpeasiaraTb KPUTEPHUU [JIsl BBISIBICHUS
ATUX 3aKOHOMEPHOCTEW M MPOTUBOPEUHUI; CAMOCTOATENILHO BHIOMPATh CIOCOO
pelieHus ydeOHOM 3agauu (CpaBHMBATh HECKOJBKO BapUAHTOB pEIICHUS,
BLIOMpaTh Hanbojee MOAXOASIIUN C Y4ETOM CaMOCTOSITEIbHO BBIJICICHHBIX
KPUTEPUEB);

Ba3zoBbIMu HcciIe10BATEIBLCKUMH J1€HiCTBUAMMU
YMEHHUEM HCMOJIb30BaTh IOCTABIICHHBIE BOMPOCHI B KA4e€CTBE HHCTPYMEHTA
MO3HAaHMS, a TAaKXKE€ B KauyeCTBE OCHOBBI JJii (hOPMHUPOBAHUS THUIOTE3bI IO
IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUM;
npuoOpeTeHue OmbITa MO0 IJIAHUPOBAHUIO, OpPraHU3AaIlMd € TPOBEICHUIO
YUEHUYECKUX OHKCIIEPUMEHTOB: YMEHHE HaOJoJaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €r0 pe3yibTaT, POpMYyJIUpPOBaTH 0000IIEHNS
¥ BBIBOJIBI MO Pe3yJibTaTaM MPOBEJAEHHOTO OIbITA, UCCIEOBAHUS, COCTABISAThH
OTY€T O MpoJIeTTaHHOH paboTe;

Paboroii ¢ unpopmanmeii:
yMEHHUEM BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HWHPOpPMAIIUIO
pa3IUYHBIX BUAOB HU (HOpM TpeACTaBICHUS, IMOIYy4YaeMyl W3 Pa3HbIX
UCTOYHUKOB (HAyYHO-TIOMYJISIpHAST JIUTEpaTypa XUMHYECKOTO COJIEp>KaHUs,
CIpaBOYHbIE TMOcoOus, pecypchl HHTepHeTa); KpUTUYECKH OIICHUBATh
IPOTUBOPEUHBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;
YMEHHEM MPUMEHSATh Pa3IMYHbIE METOJbI U 3alpOChl MPH TMOUCKE U 0TOOpe
UHGOPMAIIMK ¥ COOTBETCTBYIOUIUX JIaHHBIX, HEOOXOAUMBIX JUIsI BBIMOTHEHUS
y4eOHBIX W TIO3HABATENBHBIX 3aJlay OMNpENeIEHHOr0 THIIA, MNPUOOpeTeHne
ombpiTa B 00OJACTH UCIOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTUM, OBJIaJACHUE KYJIbTYpPOM AKTUBHOIO HCIIOJIb30BAHUSI Pa3IUYHBIX
MIOMCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMpATh ONTHUMAIBbHYIO (GOpMy
npencTaBieHuss HHQOpManMM W WIUTIOCTPUPOBATH  pEIIaeMble  3a/Jauu
HECJIOKHBIMH CXE€MaMHM, AuarpaMMamu, Apyrumu (opmamu rpaduku U ux
KOMOMWHAIIHSIMU;
YMEHHEM HCIIOJNh30BaTh H aAHAJIM3UPOBATh B Tpolecce y4eOHOH U
UCCIIEA0BATENbCKON NeATETbHOCTH uH(pOpPMAIIIIO 0 BIIUSIHUU
IPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3SIMCTBA U TPAHCHOpPTA Ha COCTOSTHUE
OKpYXarUIeH MPUPOJHON CPEJIBL;

YHuBepcajJbHBIMU KOMMYHUKATHBHBIMHY J1€/iCTBUAMMU
YMEHHEM 3a7aBaTh BOTIPOCHI (B XOJI€ AMAJIOTA W/WJIN TUCKYCCHUU) TIO CYIIECTBY
oOcyxmaeMoi TeMbl, (POPMYIUpPOBaTH CBOM TPEIJIOKEHUS OTHOCHTEIHHO
BBINIOJIHEHUS TIPEJI0KEHHON 3a7a4H;
NpUOOPETEHNE OMBITA MPE3CHTAIMN PE3YJIBTATOB BBHITIOJHEHUS XUMHUYECKOTO
JKCHepUMEHTa  (J1abopaTOpHOro  OmbITa, JiabopaTopHOM  pabOTHI MO
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO ITPOEKTA);
3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHHKAMHU I[O3HABATEIbHOU U
MCCIIEIOBATEIBCKON IESITEIbHOCTH MPU PEUICHUH BO3HUKAIOIIMUX MPOOJeM Ha



OCHOBE y4€Ta OOLIMX HWHTEPECOB U COIJAaCOBaHUSA MO3UIMKA (0OCYXIeHMUS,
OOMEH MHEHHUSMH, «MO3TOBbIE€ ILITYpPMbD», KOOpPJAMHALUA COBMECTHBIX
NEUCTBUM, ONPEACICHUE KPUTEPUEB II0 OLCHKE KayecTBa BBIIOJIHEHHOU
paboThI U 11p.);
YHuBepcaJbHbIMHU PeryIsiTHBHBIMHM 1eHiCTBUAMMU

® YMEHHEM CAaMOCTOSTEIBHO OIPENEHATh LEIU JAESITENbHOCTH, IUIaHUPOBATH,
OCYIIECTBIISITh, KOHTPOIUPOBATH U IPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO
NesATeNbHOCTD, BHIOUPATh Hanbosee 3(h(PeKTUBHBIE CIIOCOOBI pelIeHUsT YUeOHbIX
Y IIO3HABATEIbHBIX 3aJa4, CAMOCTOSITENBHO COCTAaBJATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA aNTOPUTM JEWCTBUM MPU BBINOJHEHUU 33JaHUA C YYETOM
NOJIYY€HHS HOBBIX 3HAHMM 00 M3ydaeMbIX 0OBEKTaX — BEIECTBAX M PEAKIIMSIX;
OLIEHUBATh COOTBETCTBUE MOJYUYEHHOT'0 PE3YJIbTaTa 3asIBJICHHOM LEIN;

e YMEHHMEM HCIOJIB30BAaTh M AHAIU3UPOBATHh KOHTEKCTBI, IpEIJlaracMble B
YCJIOBUM 3aJIaHUN.

NPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeamMeTHBIX pPE3yIbTATOB IO OCBOCHUIO 005S3aTEIBHOTO
collepKaHMs, YCTAaHOBJIICHHOT'O JaHHOW mpuMepHoil pabodeil mnporpammoit,
BBIICJISIIOT: OCBOCHHBIC OOYYAIOIIMMUCSA Hay4dHbIE 3HAHUS, YMEHUS M CIIOCOOBI
NeHWCTBHUM, crenupuyueckue s MpeIMeTHOW obnactu «XuMHUs», BHUIBI
NEATEIBHOCTA 1O  TMOJYYCHHIO HOBOIO  3HAaHMS, €ro HHTEpHpeTaluH,
npeoOpa3oBaHUI0 W NMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX U HOBBIX CHUTYyaIlUsX.
[IpeamerHble pe3yabTaThl MPEACTaBIEHBI MO TojaM OOYYEHHS M OTpa)karoT
c(hOpMUPOBAHHOCTD Y 00YUAIOIIMXCS CICAYIOMMNX YMEHHM:

7 KIIACC

1) packpvieams cmbici OCHOBHBIX XUMHYECKUX IMOHSATHI: aTOM, MOJIEKYJa,
XUMHUYECKUM  AJIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOJHAST U HEOJIHOPOHAsI), OTHOCUTEJIbHASI aTOMHAsl U MOJICKYJISIpHasi Macca,
MaccoBas J0Js XUMHUYECKOTO JJIEMEHTA B COCIMHEHUM, XUMHUYECKAs peakius,
pacTBOp, MaccoBasi J0J1s BEIIECTBA (MPOLIEHTHAsI KOHIICHTPAlKsl) B pacTBOPE;

2) unnocmpuposanv B3auMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATHH (CM. II.
1) ¥ TpUMEHSATH 3TU HOHATHS IIPU ONMCAHUU BEIIECTB U UX MPEBPAICHUM;

3) ucnonvzoeams XUMUYECKYIO CHMBOJHKY JIJII COCTaBJICHHUS (QopMyI
BEIIIECTB; COCTABJIITh XUMHUYECKHE (POPMYJIBI IO ONMHUCAHUIO M XapaKTECPU30BATh
cocTtaB 1o (GopMyaM COCTUHECHHUIA;

4) ebluucaams OTHOCUTEIBHYIO MOJICKYJISIPHYIO MacCy BEIIECTBA; MaCCOBYIO
JOJIF0  XHMHYECKOTO »JJeMEHTa Mo (OpMyJe COCIUHECHHS; MAaCCOBYIO JIOJIO
BEIIIECTBA B PaCTBOPE;

10) npumensims OCHOBHBIC OICPAIIMH MBICIIUTECILHON JESITCIIBHOCTH —
aHaJu3 M CHHTE3, CpaBHCHHE, 00OOINCHHE, CHCTEeMAaTH3aIMI0, KiIacCHU(UKAIHIO,
BBISIBJICHHE MPUYMHHO-CJICICTBEHHBIX CBSI3€H — JJIT M3yUYCHHUSI CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIUi; €CTECTBEHHO-HAyYHbIC METOAbI MO3HAHMUS — HAOJIOJEHUE,
M3MEpeHHE, MOJICIUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIM M MBICJICHHBIN );

11) credosamv TpaBHIAM TIOJB30BaHUS XUMHUYCCKOW TMOCYIOW W
J1a00paTOpPHBIM 000OpPYJIOBaHHEM, a TAK)KE IpaBHJIaM OOpaIleHUs] ¢ BEIIECTBAaMU B



COOTBETCTBHHM C HMHCTPYKIHMSIMH IO BBINOJHEHHIO JIAOOPATOPHBIX XHUMHUYECKHUX
OMBITOB MO MOJYYEHUID U COOMpaHHUIO Tra3000pa3HbIX BEIIECTB (BOAOpOAA M
KHCJIOPOJIa), TPUTOTOBICHUIO PACTBOPOB C OMNPEACIEHHOM MaccoBOM jgonei
pacTBOPEHHOTO  BEIIECTBAa,  IUIAHUPOBATH W NPOBOJUTH  XUMUYECKUE
OKCMIEPUMEHTHI TI0 PACMO3HABAHUIO PACTBOPOB IIENOYEH W KHCIOT C MOMOIIBIO
MHIUKATOPOB (JIakMyc, peHoN(TanenH, METHIOPaHXK U JIp.).



4 TEMATUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MIIAHUPOBAHUE MO KJIACCAM KoanuectBo
4acoB
8 ky1acc
1 4 B Henemto, Bcero 34 4, U3 HUX 2 4 — PE3epBHOE BpPEMsl
Paznen 1. Xumus B IeHTpe €CTECTBO3HAHUS 13
Paznen 2. Maremartnka B XUMUU 7
Paznen 3. SIBnenus, mpoucxoasinuye ¢ BEUECTBaMHU 12




5 MEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYUEHUSA

. Xumus. /-9 knaccel: pabouas nporpamma kK auHun YMK O. C. I'aOpuensina:
yueOHo-MeTtoguueckoe nocobue / O. C. I'abpuensn. — M. : [poda, 2017. —
125 c.

. Tabpuensn O.C. Xumusa. 7 xnacc.: yded. mocoOue s o0ireoOpa3oBar.
opranmzanuii / O.C. T'abpuensn, U.I'. Octpoymon, C.A. CnagkoB — M.:
[Ipoceemenue, 2017. — 143 c.

. T'abpuensu O.C. Xumus. 7 kiacc.: yue0. a1 o0mieoopa3oBar. opraHu3aiui /
O.C. TI'abpuensn, U.I'. OctpoymoB, C.A. CnagkoB — 2-¢ u3., CTepeoTurl. — M.:
[Ipoceemenne, 2022, — 143 c.

. Tabpuensu O.C. Xumus. 7 knacc. Pa6ouas terpans. @I'OC. / O.C. I'abpuensiH,
C.A. Cnaakos, W.I'. OctpoymoB. — 5-¢ u3a., crepeorunt. — M.: [Ipocsemienue,
2021. - 80 c.

. I'abpuensn O.C. Xumusa. 7 kmacc. Terpaap s 1a00OpaTOPHBIX OMNBITOB H
npaktudyeckux pador. ®I'OC. / O.C. T'abpuensn, M.B. Axcenosa, W.I.
OctpoymoB. — 3-¢ u3a., crepeorun. — M.: [IpocBemenue, 2022. — 96 c.



6 MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE

Crneunanu3upoBaHHas MeOenb W TEXHHYECKHE CpeAcTBa 00yyeHwus,
CIyXalue JUisl TmpejacTaBieHue ydueOHoW uH(popmalruu: ydeOHas meOenb, J0cKa,
WHTEPAKTUBHAA JOCKa, MYJIbTUMEIUNWHBIA MPOEKTOp, HOYTOYK C BBIXOJOM B
«IHTEepHET.

Kabuner 000pynoBaH KOMIUIEKTaMH CHEIUAIBHOIO  JaOOpaTOpHOro
o0opyaoBaHusi, 00€CIEeYUBAIOLIETO MPOBEAEHUE Ta00PaTOPHBIX PAaOOT U OMBITHO-
AKCMIEPUMEHTATBHON JESITETFHOCTH B COOTBETCTBHUU C MPOTPaMMON OCHOBHOTO
o01iero oOpa3oBaHus.



