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1 HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma mo xumMuu (BBOJAHBIM Kypc) Ha YPOBHE OCHOBHOTO 00-
1ero oOpa3oBaHus COCTaBJIEHA HAa OCHOBE TpeboBaHMI K pe3yibTaTaM OCBOCHHUS
OCHOBHOW 00pa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIET0 00pa30BaHUs, MPE-
ctaBieHHbIX B DenepanbHOM rocyJapCcTBEHHOM 00pa3oBaTENbHOM CTaHIApTe OC-
HOBHOro obmero o6OpazoBanus (IIpukaz Munnpocsemenuss Poccun ot
31.05.2021r. Ne287) (manee — ®I'OC OOQO), ¢ yuéroM pacnpenenéHHbIX Mo Kiac-
caMm MpoBepsieMbIX TPeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pasoBa-
TEJIBHOM MPOTrpaMMbl OCHOBHOTO OOIIIEr0 00pa30BaHUs U JIEMEHTOB CO/IEP)KaHUs,
NPEICTAaBICHHBIX B Y HUBEPCAIbHOM KOJU(PHUKATOPE MO0 XUMHH, a TAK)KE HA OCHOBE
[IpumepHO#l porpaMMbl BOCTIMTaHHUS OOYYaroIUXcs MPU MOJTYYEHUH OCHOBHOTO
oOmiero obpa3zoBanus u ¢ yuétom KoHIrenuuu mpenogaBanusi yueOHOTro mpeameTa
«Xumus» B o0pa3oBaTenbHBIX Oopranmu3anusax Poccuiickoit Denepanum, peannsy-
IOLINX OCHOBHBIE 0011e00pa3oBaTenbHble nmporpamMmsl (yTB. Pemenunem Komnerun
Munnpocsenienust Poccun, npotokoit ot 03.12.2019 N I[1K-4BH).

OBIIAA XAPAKTEPUCTUKA VYEBHOI'O IIPEIMETA «XUMUA
(BBOAHBIN KypC)»

Bxnan yuebHoro npenmera «Xumus (BBOJIHBIM Kypc)» y4eOHOTO MpeameTa
«XUMHA»B TOCTHKEHUE 11eJIell OCHOBHOIO 0011ero oOpa3oBaHUsl 00YCJIOBJIEH BO
MHOT'OM 3Ha4€HMEM XMMHYECKOW HAyKH B IIO3HAHUU 3aKOHOB IPHUPOJIBI, B Pa3BU-
TUU TPOU3BOAMUTEIBHBIX CHJI OOIIECTBA U CO3JAaHUM HOBOW 0a3pl MaTepHaIbHOU
KYJIbTYpBI.

XHAMHsI KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK paclpOCTpaHuia CBOE
BJIMSIHUE Ha Bce 00JaCTHU YEJIOBEYECKOTO CYIIECTBOBAHUS, 3a/1ajla HOBOE BUJICHUE
MHUpa, CTajda HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOW KyJIbTYpPbl, HEOOXOIMMBIM
YCIIOBUEM KU3HU OOIECTBA: 3HAHUE XUMHUH CIYXUT OCHOBOM 11 (POPMUPOBAHUS
MHPOBO33PEHUS YEJIOBEKA, €r0 NPEACTABICHUA O MAaTEPUAIbHOM €IMHCTBE MHPA;
BAXHYIO POJb UTPAIOT (HOPMHUPYEMbIE XUMUEH MPEACTaBICHUS O B3aUMOIpEBpa-
[ICHUSX SHEPrUU U OO0 SBOIOIHMHM BEUIECTB B MPHUPOJE; COBPEMEHHAs XUMHUSA
HaIpaBlieHA Ha PeIlleHUe INI00ATBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYe-
CTBa — CBIPbEBOMW, YHEPTETUUYCCKOM, MUIIEBON M IKOJOTUUECKOW OE30TacHOCTH,
po0JIeM 3/IpaBOOXPAHEHUS.

B ycnoBusax Bo3pacTarolero 3Hau€HUs XMMHM B JKM3HHM OOIIECTBA CyIlle-
CTBEHHO IOBBICHJIACh POJIb XMMHUYECKOTO 0Opa3oBaHMs. B miaHe conuanuzauuu
OHO SIBJIIETCS OJHUM U3 YCJIOBHM (POPMUPOBAHUS UHTEJUIEKTA JIUYHOCTU U TapMO-
HUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY U€JIOBEKY XMMHUUYECKHE 3HAHMsI HEOOXOAMMBI AJIsl IPHOOpe-
TEHUS] OOIIEKYJIbTYPHOTO YPOBHSI, MMO3BOJISIFOIIETO YBEPEHHO TPYAUTHCS B COLIUY-
M€ U OTBETCTBEHHO y4aCTBOBaTh B MHOTOOOPAa3HOMW >KU3HU 0OILECTBA, AJI1 OCO3HA-
HUs B&XXHOCTH Pa3yMHOT'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U 310POBBIO IPYIHUX, K
OKpY>Karollen MPUPOAHOMN Cpene, NI TPAMOTHOTO ITOBEAECHUS IIPU UCIIOJIb30BaHUN
Pa3JINYHBIX MAaTEPUATIOB U XMMUYECKUX BELIECTB B IOBCEIHEBHON KU3HU.



XuMHueckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE SIBJIsIETCS 0A30BbIM MO OTHO-
IICHUIO K CHCTEME OOIIero XMMHUYecKoro oOpazoBanus. [loaTomy Ha cOOTBET-
CTBYIOIIEM €MY YPOBHE OHO pPeau3yeT NpUCyIre 001eMy XuMuieckomy o0paszo-
BaHUIO KIIFOUEBbIE LIEHHOCTH, KOTOPBIE OTPAkKAIOT rOCYJapCTBEHHBIE, OOIIECTBEH-
Hbl€ W WHAUBHIyaJIbHbIE MOTPEOHOCTU. DTHUM OMpeNessieTCs] CYyIIHOCTh OOIen
CTpaTeruu OOYy4eHMs, BOCHHUTAHUSA W Pa3BUTHS OOYyYalONIMXCS CPEICTBAMHU Kak
ydueOHOro mpeamera «XUMHs», TaK U MPOIMEAEBTUYECKOrO mpeameTa «XUMHS
(BBOJHBIN KypC)».

N3yuenue npeamera:

1) ciocoOCTBYeT peanu3aiui BO3MOXKHOCTEH JIsi caMopa3BUTHUS U (PopMu-
pPOBaHUs KyJbTYphI JINYHOCTH, €€ 00111el U (YHKIIMOHAILHON TPaMOTHOCTH;

2) BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIIUIEHUS U TBOPUYECKUX CITOCOOHOCTEMN
MOJPOCTKOB, HABBIKOB MX CAMOCTOSITENIbHOW Y4YEOHOM NEeATEeTbHOCTH, KCIEpH-
MEHTAJIbHBIX U HCCIEIOBATENbCKUX YMEHHM, HEOOXOIUMBIX KaK B MOBCEIHEBHOU
KU3HU, TaK U B IPO(PECCUOHANBHON 1EATEIbHOCTH;

3) 3HAaKOMHUT CO CHeUU(PHUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi[ia HA €AMHCTBO MPUPOIBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOJPOCTKOB;

4) crtocoOcTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAJ B 3KOJOTUYECKOE
00pa3oBaHKe MIKOJLHUKOB.

[lepeuriciieHHbIE BBILIE HAMpaBICHUS B O0OYYEHHUU XMMHUHM O0ECIIEUMBAIOTCS
cnenudUKoil conepxkaHusl MpeaMeTa, KOTOPbIN SBISETCS MEeAarorniyecku aganTy-
POBaHHBIM OTpa)keHHeM 0a30BOM HayKH XMMUU HA ONPEACIEHHOM dTare e€ pa3Bu-
THSL.

BBonHbIN Kypc XMMUM Ha YPOBHE OCHOBHOTO 00111€eT0 00pa30BaHuUsl, MPEK/IE
BCEro, CTaBUT CBOEH 11eJ1bI0 CPOPMUPOBATH YCTOWYUBBIA HHTEPEC K JaIbHEUIIEMY
U3y4eHHI0 yueOHoro npenmMera «Xumusp»y. OOyyaronmecs moiaydaT BO3MOXKHOCTb
OCMBICJIUTh MECTO XUMHUU CPEIM €CTECTBEHHOHAYUHBIX TUCIUILINH, TO3HAKOMHTh-
Csl C IPEIMETOM U3YUYEHUS] XUMHUHU, U3YYUTh OCHOBHBIE HanOO0JIee BaXKHbIE XUMUYe-
CKHE€ TEOPHH W 3aKOHBI, a TaKXKe MOCMOTPETh HA MHUP OOBEKTOB MaTepUaIbHOTO
MUpA [J1a3aMH XUMHUKA.

OTnpaBHOI TOYKOW JJI1 AAHHOTO Kypca SIBJIIETCS paHEe U3YUYEHHBIM MaTe-
pUall €CTECTBEHHOHAYYHBIX YUYE€OHBIX MPEAMETOB — OMOJIOTHH, Teorpadun, Ghusu-
KM, U, 00sg3aTeNbHO, — MaTeMaTuku. Yepe3 o0oOIIeHHne paHee M3yYEeHHOI'O BbI-
CTpauBaeTCsl COAEp)KAaHUE JAHHOTO Kypca, U3y4YeHHE KOTOpPOTO MPHU3BAHO Cylle-
CTBEHHO MOBBICUTHh KAau€CTBO JOCTHMIXKEHHUS MPEIMETHBIX PEe3yJbTaTOB OCBOEHUS
OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOI'O OOIIero oOpa3oBaHus B 4Ya-
CTH yueOHOTo npeaMera « XuMus», U3y4eHne KOTOPOro OTHECEHO K 8 1 9 kiaccaM.
B nensx popmupoBaHUs XUMUYECKOTO B3IUIAa HA MUP B Kypce MPOBOASTCS LIHU-
POKHE KOPPETSIUN MEXIY MOJYYSHHBIMH B KJIacC€ 3JIEMEHTAapPHBIMU XUMUYECKH-
MU 3HAHUSIMHU U HaBBIKAMH, C OJHOW CTOPOHBI, U CBOMCTBAMU OOBEKTOB, KOTOPHIE
U3BECTHBI 00YYalOIIMMCs B MOBCEJHEBHOW *U3HHU, HO J0 3TOTO BOCIPUHUMAINCH
MU JIMIIb Ha OBITOBOM YpOBHE, — ¢ Apyroil. OOyuarommmcs mnpejiaraercs mo-
CMOTpPETh HA BO31yX, KUCIOPO, YIJIEKHUCIBIN ra3, BOAY, IOBAPEHHYIO COJIb, TIIO-



KO3y, ra3, He(Tb, yrojb, METaJJIbI U CIUIaBbI, CTEKJI0, pasHC U dhapdop, moaumepsl
C MO3UIUU XUMUH, YTO, B CBOIO OU€pe/lb, TO3BOJISIET BBOAUTH M 00CYKIaTh XUMHU-
YEeCKHUE MOHATUS U TEPMUHBI B JOCTYTHON U HATJISIAHOM (opMe.

HEJIN U3YUYEHUA VYUEBHOI'O TIPEIMETA «XWUMUS (BBOmHBII
Kypc)»

K nampaBieHHto mepBOCTENEHHON 3HAYMMOCTU MPU peaau3aiud oOpa3oBa-
TeNbHBIX (GYHKIUN mnpeamera «XuMus (BBOAHBIM Kypc)» ydeOHOro mpeaMera
«XUMUS» TPAAULHUOHHO OTHOCAT (POPMHUPOBAHME 3HAHUH OCHOB XUMHUYECKOU
HAyKU Kak 00JIacTU COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUYECKON JAESITENbHOCTH
4yeJIoBeKa M KakK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpbl. 3ajjauya MpeaMera
COCTOUT B (DOPMHUPOBAHMH OCHOB CHUCTEMBbI XMMHYECKUX 3HAHUA — BaXKHEHIIMX
(bakToB, MMOHSATHH, 3aKOHOB, S3bIKA HAYKH, 3HAHUW O HAYYHBIX METOJAX M3YUCHUS
BEIECTB U XUMHYCCKUX PEaKIUid, a TaKKe B (HOPMUPOBAHUHU U PA3BUTHH YMEHUU
U CIIOCOOOB JI€ATEIHHOCTH, CBSA3aHHBIX C IUIAHWPOBAHHEM, HAONIOJCHUEM U TPO-
BEJICHHEM XMMHUYECKOI0 3KCIEePUMEHTa, COOMIOCHHEM MpaBMil 0€30MacHOro 00-
pallieHus C BEIIeCTBAMU B MTOBCEAHEBHOM JKU3HH.

Hapsiny ¢ oTuM 1ienu mu3ydeHus: mpeameTa B mporpaMMe YTOYHEHBI U CKOP-
PEKTUPOBAHbI ¢ YYETOM HOBBIX MPUOPUTETOB B CHCTEME OCHOBHOTO 00111ero o0pa-
3oBaHus. CeroiHa B 00pa3oBaHMK 0CO00 3HAYMMON MpU3HAETCS HANPABICHHOCTD
00y4eHHs Ha pa3BUTHE U CAaMOPa3BUTHE JIMYHOCTH, (OPMUPOBAHUE €€ UHTEIJIEKTa
U o01el KynbTypbl. OOydeHre YMEHUIO YUUThCS U MPOAOKATh CBOE 00pa3oBa-
HUE CAMOCTOSITEIbHO CTAHOBUTCS OIHOW W3 BaXHEHIMX (GYHKUUNA YyueOHBIX
PEIMETOB.

B cBsi3u ¢ 3TUM npu M3yuYEHUU MpeAMETa B OCHOBHOW IIKOJIE JOMUHUPYIO-
11ee 3HauYeHUE MPUOOpeNn TaKue 1eJd, Kak:

e (opMHpOBaHHE WHTEIUICKTYyaJIbHO Pa3BUTON JTUYHOCTH, TOTOBOWM K caMooOpa-
30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIIbHOMY MPUHATHIO PELIEHUH, croco0-
HOW aIanTUPOBATHCSA K OBICTPO MEHSIOIMUMCS YCIIOBHUSIM KU3HU;

e HANpPAaBJIEHHOCTHh OOYUYEHUS Ha CHCTEMAaTUYECKOE MPUOOIIEHUE yUaluXxcs K ca-
MOCTOSITEJIbHOHN TTO3HABATENHHOU JACATEIPHOCTH, HAYYHBIM METOJAaM ITO3HAHWS,
(bOopMHPYIOIIUM MOTHBALIMIO U PA3BUTUE CIOCOOHOCTEN K XUMUH;

e o0ecredeHre YCIOBUM, CMOCOOCTBYIOIIMX IPUOOPETEHUIO OOYyYarOIIMMUCS
OMbITa Pa3HOOOPA3HOU AESATENBHOCTH, MO3HAHUS U CAMOIIO3HAHMUS, KIIOUEBbBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIIUH), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

e (opmupoBaHue ymeHu OOBSICHITH U OLIEHUBATDH SIBJICHUSI OKPY>KAIOLIEro MUpa
HA OCHOBAHWH 3HAHUU U OTBITA, TIOJYICHHBIX P U3YUYECHUN XUMUMY;

e (opmupoBanue y 00ydalOMUXCS TYMAaHUCTUYECKUX OTHOIICHHWA, TOHUMAHUS
HEHHOCTU XUMHUYECKHX 3HAHUN JIJIs1 BBIPAOOTKH SKOJIOTUYECKH IEIeCO000pa3HO-
TO MOBEJEHUS B OBITY U TPYJOBOH NESITEILHOCTH B IEJISAX COXPAHEHHS CBOETO
3I0POBBS U OKPYKAIOIIEN IPUPOJHOMN CPENBL;

® pa3BUTHE MOTUBALUU K OOYUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CaMO-
BOCITUTAHUIO HA OCHOBE YCBOEHUS O0IIEUETOBEYECKUX LIEHHOCTEN, TOTOBHOCTH
K OCO3HAHHOMY BBIOOpPY IPO(HIIS U HANIPABIECHHOCTH JIajbHEHIIIETO O0yYEeHHUS.



CBSI3b C PABOYEN ITPOT'PAMMO BOCITUTAHU S IIKOJIBI

Peanuzanus negarornyeckuMu pabOTHUKAMH BOCIIUTATEILHOTO MOTEHIMANA
ypokoB XVMIMWU (BBOAHBIN KypcC) NPEIOIaraeT Cieayoee:

- YCTaHOBJICHHE OBEPUTEIHHBIX OTHOLICHUN MEXIy MeAarorndeckuM pa-
OOTHUKOM U OOYYaIONTUMUCS, CIIOCOOCTBYIONTUX TTO3UTHBHOMY BOCIIPHUSITHIO 00Y-
YJaromuMHCs TpeOOBaHUM U MPOCKO MEJArOTHYECKOTO PaObOTHHUKA, MPUBJICUYECHUIO
UX BHUMaHUSI K OOCyXJaeMOol Ha ypoke HMH(pOpmanuu, aKTUBU3ALUU TO3HaBa-
TEJIbHOU J1eITeIbHOCTH;

- MoOyXeHHuEe 00yUaroIMXCsl COOJII0IaTh Ha YPOKE OOIICTPUHATHIE HOPMBI
MOBEACHUS, MPaBUia OOIIEHUS CO CTapIIUMU (Te1arornyecKuMu paboOTHUKAMM) U
CBEPCTHUKAMH (00YYAIOIIUMHUCS ), TPUHIIUIBI Y4eOHOM AUCIUIUIMHBI U CaMOOpra-
HU3ALINH;

- TIPUBJICUEHHE BHUMAaHUSl 00YyYalOIMXCsl K [IEHHOCTHOMY acCHeKTy H3yvae-
MBIX Ha ypOKax SIBJIE€HUH, OpraHu3alus UxX padoThl ¢ NOJy4aeMOM Ha YPOKE COLIH-
aJIbHO 3HAUYMMON MH(pOpMalMel — HHULMMPOBAHUE €€ 00CYKIEHUs, BHICKa3bIBa-
HUSl 00YUaIOUTMMUCS CBOETO MHEHHS 10 €€ MOBOJIY, BEIPAOOTKH CBOETrO K HEMl OT-
HOILICHUS;

- IPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (POpM padOTHI C 00yUYaIOLIUMUCS:
UHTEJJICKTYaJIbHBIX UI'P, CTUMYJIUPYIOIIUX MO3HABATEIbHYI0O MOTHBAIMIO 00y4Ya-
IOUINXCS; JUCKYCCHH, KOTOpbIE JAlOT 00yYaromMMCA BO3MOXHOCTb MPUOOpECTH
OMBIT BEJIEHUS KOHCTPYKTUBHOIO JUAOra; TpynmnoBoil paboThl i paboThl B ma-
pax, KOTOpbI€ y4aT KOMaHJIHON padoTe 1 B3aUMOJECHCTBUIO C IPYTUMU JAETHMU;

- BKJIFOUEHHE B YPOK UTPOBBIX MPOIEAYDP, KOTOPhIE MOMOTAOT MOAEPXKaTh
MOTHUBALIMIO O0OYYaIOMIUXCA K MOJYYEHUIO 3HAHUN, HAJQKUBAHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOLIEHUN B KJacce, MOMOTAIOT YCTAaHOBJICHHUIO J00poxeia-
TeIbHOU aTMoc(depbl BO BpeMsl ypoKa;

- opraHm3anus me@crsa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX 00YyYaIOIIHNX-
Csl HaJl MX HEYCHEBAIOUIMMH OJHOKIACCHUKAMHM, NAIOLIETO UM COLMAIBLHO 3HAYM-
MBIW OIBIT COTPYAHUYECTBA U B3aUMHOU ITOMOIIY;

- UTHULIMMPOBAHHUE U TMOJAJIEP)KKa MCCIIEA0BATEIbCKOM NeATeIbHOCTH 00yyda-
IOUINXCA B paMKax peaju3allid UMW WHAUBUAYATIbHBIX M TPYIIOBBIX UCCIIEIOBA-
TENbCKUX MPOEKTOB, YTO JACT OO0YYaAIOUIMMCSI BO3MOKHOCTh MPUOOPECTH HABBIKU
CaMOCTOSITENILHOTO PEIIECHUS] TEOPETHUECKON MPOOIEeMbl W/WIIK MPaKTUIECKON 3a-
JayM, TeHepupoBaHus U 0(OpMIIEHUS] COOCTBEHHBIX UJACH, YBAXKUTEIHHOIO OTHO-
HIEHUS K YyXuUM HjaesM, oQopmileHHbIM B paboTax Jpyrux HCClIeoBaTeNeH,
HABBIK MyOJIMYHOTO BBICTYIUICHUS NEpel ayAUTOpPUEH, apryMEHTUPOBAHUSA U OT-
CTauBaHUSI CBOCU TOUKHU 3PEHUS.

Pe3ynbrarhl equHCTBAa Y4€OHOM M BOCIMUTATENBHON JEATEIbHOCTH OTpa)Ke-
HBI B pazzelse padoueil mporpammsel «JIMUHOCTHBIE Pe3yJIbTAaThl U3YUEHUS y4eOHO-
ro npeamera « XMW (BBomHBIN Kypc)» Ha ypOBHE OCHOBHOTO 00IIero odpaso-
BaHUS.



MECTO YYEBHOI'O ITPEAMETA «XUMMWSA (BBomHbIN Kypc)» B YUEB-
HOM ITJTAHE

N3ydenne npomneneBTUYECKoro Kypca «Xumus (BBOAHBIN Kypc)» yueOHOTO
npeaMera « XMMUs» Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs MO3BOJIUT 0000-
IIUTh 3HAHUA W YMEHHSA, MOJyYEeHHBbIE OOYYArOIMIMMUCA MPHU HU3YUYEHHH JPYTHX
€CTECTBEHHOHAYYHBIX Y4€OHBIX MPEIMETOB, MOKAa3aTh MECTO XMMHH B €CTECTBO-
3HAHWHU, a TaKXKe CO3[aTh MNPEANOCHUIKH Ui OOJiee YCHEIIHOTO JOCTHXKEHUS
npeaMeTHbIX pe3ynbTaToB ocBoeHuss OOII OOO B yactu y4eOHOTO mpeaMera
«XuUMUD»

VY4eOHbIM TJTaHOM Ha €€ U3ydyeHHe OTBEJAEHO 68 ydueOHbIX 4acoB — MO 2 4 B
HEeJeJro B 7 Kjacce.

Cpox ocBoeHus paboueil mporpaMmel: 7 kiacc, 1 roa

KonuyecTBo yacoB B yueOHOM IJ1aHE Ha M3yuyeHue npeameta (34 yueOHbie

HEJICIN )

Kinacc KoanyectBo yacoB B He- | KomnmuecTBo 4YacoB B
JIEITIO TOJI

7 Knacc 2 68

Bcero 68




2 COAEP) KAHUE YYEBHOI'O IIPEIMETA «XHUMMUS (BBOAHBII
Kypc)»

7 KIIACC

XuMus B IEHTPe eCTeCTBO3HAHUS

Xumus Kak 4yacTh ecrecTBo3HaHus. IIpexmer xumum. EcrecTtBO3HAHME
— KOMIUIEKC HayK O mpupoje: Gpu3nku, XuMuu, 6uoaoruu u reorpaduu. [lomoxu-
TEJIbHOE M OTPULATENBHOE BO3ACUCTBUE YelloBEKa Ha npuponay. Ilpeamer xumum.
Tena n BemecTBa. CBONCTBA BEIECTB KAK UX WHAUBULYAJIbHbIE NpU3HAKH. CBOM-
CTBa BEILECTB KaK OCHOBA X IPUMEHEHUS.

Metoabl m3yueHusi ecrecTtBo3HaHusi. HaOmoneHue kak OCHOBHOM MeTon
MO3HaHUS OKPY>KAIOIIEro MUpa. Y clI0BUs NPOBEIECHUS HAOIo1eHus. [ nunoresa kak
IPEIO0JIOKEHNE, OOBACHAIOIIEE WIN MPEACKa3bIBAIOLIEEe MIPOTEKaHWEe Halmroae-
MOTO SIBJI€HUA. DKcHepuMeHT. JlabopaTtopus. DKcrepuMeHT 1a00paTOPHBIN U J0-
mamrauid. CriocoObl (pUKCHPOBaHUS PE3yNbTAaTOB dKcrepuMmeHnta. CTpoeHue Iia-
MEHU CBEYH, CyXOI'0 TOPIOYEr0, CHUPTOBKHU.

IIpakTnyeckas padora «3HaKOMCTBO C JaOOPATOPHBIM 000PYIOBAHUEM.

I[IpakTnueckas padora «lIpaBuna TexHuku O€30macHOCTH MpH paboTe B
XUMHYECKOH J1abOpaTOPUU U OCHOBHBIE MPUEMBI PaOOTHD».

IIpakTuyeckas padora «M3yueHue npouecca ropeHus (yCTpOMCTBO CHUp-
TOBKHU Y IPaBUJIa pabOThI C HEH; U3YyUEHHE YCTPOMCTBA 3aXKUTaJIKU U €€ IUIAMEHH;
npaBuiia paboThI C HarpeBaTEIbHBIMU IPUOOPAMU ).

JlomamiHuii XumMmuuyeckuid 3kcnepuMenT «HabmoneHue 3a ropsiieid cBe-
4O,

XHMHYeCKasi CHMBOJIMKA. XMMUYECKUE CUMBOJIBI, UX 0003HAaYEHHE, MPO-
U3HOIIEHHE M HMH(pOpManus, KOTOPYH0 OHM HecyT. Xumuueckue (opmynsl. Mx
o0o3HaYeHHe, MPOU3HOIIEHHE U WHPOpMaLUs, KOTOPYI0 OHU HecyT. MHIeKch u
ko3 urueHTsl. [IpocThie U CoXKHBIE BEIIECTBA.

MopenupoBanue. Mozenu kak aOCTparupoBaHHbIE KOMHH U3y4aeMbIX 00b-
eKTOB M TporeccoB. Mozaenu B pusuke. DnekrpodopHas mamimHa Kak abcTparu-
poBaHHas MOENb MOTHUU. Monenu B 6nonoruu. buonornyeckue mynsxu. Moje-
JY B XUMUU: MaTepuaibHble (MOJEIN aTOMOB, MOJIEKYJI, KPUCTAJJIOB, allapaToB U
YCTaHOBOK) U 3HAKOBBbIE (XMUMUYECKUE 3HAKH, XUMHUYECKHE (HOPMYJbI U XUMUYE-
CKHE YpaBHEHU).

IIpakTnueckas padora «Moaenu MOJIEKYJD.

Xumusda U Gpu3uKa. YHUBEPCAJbHbIN XapaKTep MOJ0KeHUH MOJIEKYJISP-
HO-KHMHeTH4YecKol Teopuu. [IoHATHS «aTOM», «MOJEKyna», «uoH». Kpucramm-
4ECKOE COCTOSHME BeUleCTBA. KpHUCTaUIMUECKUE PELIETKH TBEPABIX BEIIECTB.
Huddyszus. BpoyHOBCKOE ABMIKEHHUE.

Xumusa U pusuka. ArperaTHbie cocTosiHus BemecTBa. [lonstue 06 arpe-
raTHOM COCTOSHUHM BemiecTBa. ['a3000pa3Hble, )KMIKME W TBEpAbIC BEILIECTBA.
Kpucramnuueckue u amopdubie TBepable BenlecTBa. OU3nueckre U XUMHUUECKHE
SIBJICHUSL.

JloMalIHuil XUMHYECKUI IKCIIePpUMEHT «BrlpamyBanue KpucTauioB»



Xumusi 1 reorpagus. ['eosornueckoe CTpOEHUE IUIAHETHI 3eMJIS: SALPO,
MaHTHs, TuToChepa. DIEMEHTHBIN COCTaB TE€OJOTMUECKIX COCTABHBIX YacTeH Iia-
HETbl. MuHepanbl U TOpHbIE MOPOJAbl. MarmaTuueckue M 0cajiouHble (OpraHuye-
CKHE ¥ HEOPTraHUYECKUE, B TOM YUCJIE U TOPIOYKE) MOPOIbI.

Xumus v 0M010TUsl. XUMUYECKUM COCTAB KUBOW KJIETKU: HEOPraHUYECKUE
(BoJa 1 MUHEpAJIbHBIE COJIM) U OpraHnyeckue (OeiKu, KUpPbI, YIIEeBOAbI, BUTAMU-
HbI) BEIIECTBA, UX POJIb B )KU3HEACSATEILHOCTH OPraHu3MOB. buonoruueckas posib
BOJIbI B ’KUBOM KJieTke. @oTocuuTe3. Poib xmopoduia B potocunTese. buonoru-
YeCKOE 3HAau€HUE KUPOB, OENKOB, 3(PUPHBIX Macel, YIJIEBOJOB U BUTAMUHOB JJIs
KU3HEAEATEIbHOCTH OPIraHU3MOB.

MareMaTHKa B XUMHMH

OTHocHuTe/IbHBIE ATOMHAs U MOJIeKYJIsApHasi Macchl. [lousaTue 06 oTHOCH-
TEJIbHOW AaTOMHOM M MOJIEKYJSIPHOM MaccaX Ha OCHOBE BOJOPOJHOM €IWHUIIBI.
Haxoxnenue oTHOCUTENBHON aTOMHOM MAacChl XUMHUUYECKUX JIEMEHTOB IO Ta0JIH-
ue /. . MenneneeBa. HaxoxneHue OTHOCHUTEINBHOM MOJEKYJSIPHOM MAacCChl IO
dbopmyne BemecTBa Kak CyMMbI OTHOCUTEIBHBIX aTOMHBIX MAacC, COCTaBIISFOIIMX
BEILIECTBO XUMUYECKHUX 3JIEMEHTOB.

MaccoBasi 10/l XUMHY€CKOI'0 3JIEMEHTa B CJI0OKHOM BemlecTBe. [lonsitue
0 MacCOBOM J10JIe XUMHUYECKOI0 3JIEMEHTa (W) B CI0)KHOM BEIIECTBE U €€ pacyer
no ¢gopmyie BemecTBa. Haxoxaenue (GopMyIbl BeliecTBa MO 3HAUEHUSM Macco-
BBIX JI0JIEW 00pa3yoIIMX €ro 3J1eMEHTOB.

Yucrbie BemecTtBa U cMecH. [loHsATre 0 yncToM BeniecTse U 0 cmecu. Cme-
cu Ta3zoo0pa3Hbie (BO3AYyX, MPUPOIHBIN ra3), xKujakue (HeQTh) U TBepbie (TOpHbBIC
nopoAbl, KyauHapHbie cmecu 1 CMC). Cmecu TOMOTreHHbIE U TeTepOTeHHbIE.

O0beMHas 101 KOMIIOHEHTA ra3oBoii cMecH. [loastre 060 00ObEMHON H0O-
ne (¢) komnoHeHTa razoBoi cmecu. CocTaB BO3[lyXa M MpUPOAHOro rasza. Pacuer
00beMa KOMITOHEHTAa Ta30BOI CMECH TI0 €T0 00BEMHOM J10JIe U HA0OOPOT.

MaccoBasi 10/151 BemecTBa B pactBope. [loHsTHe 0 MaccoBoil /1071€ Bellle-
cTBa (w) B pacTBope. PacTBopuTens M pacTBOpEHHOE BellecTBO. Pacuer macchl
PAaCTBOPEHHOI0 BELIECTBA II0 MACCE PACTBOPA M MACCOBOM J0JIE PACTBOPEHHOIO
BEILIECTBA U APYTUE PACUYEThI C UCTOJIb30BAHUEM ITUX MMOHSITHH.

IIpakTuyeckas padora «lIpuroroBneHue pacTBopa ¢ 3aJJaHHON MacCOBOH
JIOJIEV paCTBOPEHHOT'O BEILIECTBAY.

MaccoBast noass npuMmeceil. [lonsatue 0 4uCTOM BelIECTBE U NHPUMECH.
MaccoBas nonst npumecu (w) B oOpasiie UCXoqHOTo BemlecTBa. OCHOBHOE Bellle-
cTBO. Pacduer macchl OCHOBHOIO BEILIECTBA MO MAacCe€ BEUIECTBA, COIEPHKALIETO
ONPENEIICHHYI0 MACCOBYIO JIOJII0 MPUMECEH, U IPYTUE PACUYETHI C UCIIOIb30BAHUEM
ITUX ITOHATHH.

JlabopaTtopHble onbIThI. «/3yyeHue cocraBa HEKOTOPBIX OBITOBBIX U (pap-
MalleBTUYECKHUX MPENAPaATOB, OMPEAEICHUE JOJIHU NpUMeceH (TI0 UX 3TUKETKAM )».

SBienus, npoucxoasiume ¢ Bemecrsamu. Pasaenenune cmecei. [lonsatue
O pasleJeHUuU CMeced M OYUCTKE BemlecTB. HekoTopble mpocTeimme crnocoObl
pa3zesieHnsl CMECEeU: MPOCEUBAHNE, PA3ACIICHUE CMECEN ITOPOLIKOB JKEJIe3a U CEpHl,
OTCTaMBaHUeE, JIEKaHTalUsl, LIEHTPU(PYTUPOBAHUE, PA3/ICICHHUE C MTOMOUIBIO JIETH-
TEJIbHON BOPOHKH.



®OuabTpoBanue. OuIbTpOBaHUE B 1TA0OpATOpUH, OBITY U Ha MTPOU3BOICTBE.
[Tonsitue o gunpTpare.

Ancopoums. Ilonatue o6 ancopbumu u ancopOeHTax. AKTUBUPOBAHHBIM
yroJib KaK BaKHEHIIMA acOpPOEHT, ero UCIOJIb30BaHUE B OBITY, HA MPOU3BOICTBE
Y B BOGHHOM JieJie. Y CTPOMCTBO NPOTUBOrasa.

Juctuniasinus. JUCTHIIISIIUS KaK TIPOLECC BBIIEIEHUS BEIIECTBA U3 HKHJI-
Kol cMecu. JlucTUIIIMpOBaHHAs BOAa U 00JIACTH €€ TPUMEHEHUS.

Kpucrauimzanusa nin BpinapuBanue. Kpucramimzanus U BeIIapUBAHUE B
naboparopun (KpucTauM3aTopbl U (apdopoBbie YalllKK JJIs BBIMAPUBAHUSA) U
npupoze. [leperonka nedptu. Heprenpoaykrsl. @pakimoHHasi NEPETOHKA KUKOTO
BO3/yXa.

IIpakTnueckasi padora «OunbTpel U QuIbTpOBaHUE (BEIOOP PUIBTPYIOIIIE-
ro mMaTepuasna, U3roToBJIeHHe OyMaXXHbIX (PUIIBTPOB, OCHOBHBIE OIEpaIUu MPOIleC-
ca (UIBTPOBAHUS; U3TOTOBJIEHNE MapJIEBBIX MOBA30K KaK CPECTBA MHAUBUAYAb-
HOM 3alUTHI B IEPUOJI SMTUAEMUM TPHUIIIIA)».

IIpakTHyeckas padora «O4rCcTKa TOBAPEHHOU COM.

IIpakTuyeckas padora «Pa3neneHre MHOTOKOMIIOHEHTHBIX TBEPABIX CMeE-
cell U ompeeleHne UX KOJMYECTBEHHOTO cocTaBa (IIOAroTOBKa MPoObl, KBApTOBA-
HUE TPOObI, B3BEIIMBAHUE HA TEXHUYECKHX Becax, 00OCHOBaHHWE METOJIOB pase-
JeHusl, pa3zesienue: GuIbTPOBaHHUE, BHITAPUBAHKE, PACUETHI U BBIBOIBI)».

Xumuyeckue peakuuu. [IoHATHE O XMMHUYECKOM PEAKUIHUM KaK IPOLIECCE
MIPEBPAILEHUS] OJHUX BELIECTB B JAPYrUe. Y CIOBHUS TEUECHHS U MPEKPAILICHUS XH-
MUYECKUX PEAKLIHMN.

IIpusHaku XMMHYeCKUX peakumil. [Ipu3Hakyn XUMUYECKHX PEaKUUH: U3-
MEHEHHME 1IBETA, BBINAJEHUE OCAJKa, pACTBOPEHHE MOJYYEHHOIO OCAaJIKa, BbIAEIE-
HUE rasa.

IIpakTuyeckas padora «Ipu3HaKy XUMHUYECKUX PEAKLIHID).

JomamHuii XumMudeckuid 3kcnepument «Habmronenne 3a koppo3uei Me-
TaJJIOBY.

KauyecTBeHHble peakuuu B XuUMHH. [[oOHATHE O KaueCTBEHHBIX PEAKLUAX
KaK O PEaKLMIX, BOCIPUHUMAEMBIX OPraHOJIENTUYECKH C MOMOUIBIO 3PEHHUSI, CITy-
xa, o0oHAHUs. AHamuTHueckuid 3ddext. OnpenenseMoe BEUIECTBO U PEAKTUB HA
Hero. PacnipocTpaneHue 3amaxa 0J€KO0JIOHA, TyXOB WM J€30J0paHTa KaK MpoLecce
mubdy3un. OOpas3ibl TBEPAbIX BEHIECTB KPUCTAILIMYECKOTO CTpoeHus. Moxenu
KPUCTAUTNYECKUX PELIETOK.

IIpakTnueckass padora «KayecTBeHHbIE peakllMM B HEOPTraHUYECKOU XH-
MU (I[BETHBIE PEAKIMH, PEAKIMU C BBIIEJICHUEM Ta3a, OKpacka IUIaMEHU COJISIMU
METAJIJIOB)».



3 IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
HPEAMETA «XUMHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA-
30BAHUA

JINYHOCTHBIE PE3YJIBTATDHI

JIMaHOCTHBIE Pe3yibTaThl OCBOCHHS MPOTPAMMbl OCHOBHOTO 00IIETo 0Opa-
30BaHMsI JIOCTUTAIOTCS B XOJI€ OOyYEHUS XUMUU B €IMHCTBE YU4EOHOW M BOCIIMTA-
TEJbHOU JiesITeNbHOCTH OpraHu3anuu B COOTBETCTBUM C TPAJULIMOHHBIMU POCCHIA-
CKMMU COLHUOKYJIbTYPHBIMU U TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMU, IPUHATHIMU
B 00IIeCTBE MpaBUJIaMU U HOPMaMHU MOBEAECHUS U CIIOCOOCTBYIOT MpolieccaM ca-
MOTIO3HAHUS, CaMOpPa3BUTUA U colanu3anuu oOydaroumxcs. JImgyHOCTHBIE pe-
3yJBTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHUCJIE€ B YACTH:

IIaTpuOTHYECKOro0 BOCIIUTAHUS:
® [ICHHOCTHOTO OTHOIIECHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U

HAyYHOMY HACJEUI0, MOHUMAHUS 3HAYEHUS XMMHUYECKON HAayKH B KM3HH CO-
BPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOU WMH(MOpMaIuen o
MEPEOBbIX JOCTHKEHUSAX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHOW XMMUH, 3a-
WHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTPOWUCTBE MHpA U OOIIECTBA;

I'pakaaHCKOro BOCIMTAHUA:

® [IPEICTABJICHUS O COUMAIBHBIX HOPMAX W MPaBUJIaX MEXKIMYHOCTHBIX OTHOIIIE-
HUN B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IO-
JIE3HOM, Y4eOHO-UCCIIeI0BATENbCKOM, TBOPUECKOW U IPYTUX BUAAX ACSATEIbHO-
CTH; TOTOBHOCTH K PAa3HOOOPA3HOW COBMECTHOM ACSATEIBHOCTU MPU BBHIMOTHE-
HUU y4eOHBIX, MO3HABATEIBHBIX 3a/]a4, BHITIOJHEHUU XUMUYECKUX JKCIICPH-
MEHTOB, CO3JIJaHUW YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIMOHUMAHUIO U
B3aMMOTIOMOIIM B MPOIECCE ITON yU4eOHOU NeATeTbHOCTH; TOTOBHOCTH OIICHH-
BaTh CBOE MOBEJACHUE U MOCTYIKU CBOMX TOBAPHUILIECH C MO3UIIMU HPABCTBEHHBIX
Y TIPABOBBIX HOPM C YUYETOM OCO3HAHMS MTOCJEACTBUN MOCTYIKOB;

I{eHHOCTH HAYYHOTO MO3HAHUA:

® MHPOBO33PECHUYECKUX NPEACTABICHUN O BEIIECTBE U XMMHUYECKON pEaklHH, CO-
OTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO PAa3BUTHSl HAYKH U COCTABIIFOLIMX
OCHOBY ISl IOHMMaHUs CYLIIHOCTHM HAay4YHOW KapTHUHBI MUpPA; MPEIACTABIICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS MIPUPOIbI, B3AUMOCBS3SIX YEJIOBEKA C
MIPUPOAHOM CPENIOU, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

® [I03HABATEJIbHBIX MOTHBOB, HANpPABJICHHBIX HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX JIJIs1 0OBSICHEHHS HAOI0JaeMBIX MPOIIECCOB U SIBJICHHUI;

® [I03HaBaTEJIbHOM, MH(POPMAIMOHHON M YUTATENbCKON KYJIbTYpbI, B TOM YHUCIE
HABBIKOB CaMOCTOSATENLHON PabOThI ¢ yUeOHbIMU TEKCTAMM, CIIPABOYHOM JTUTE-
paTypoi, NOCTYIHBIMU TEXHUYECKUMU CPEACTBAMU MH(GOPMAIIMOHHBIX TEXHO-
JIOTHUM;

® uyHTEepeca K OOyYEeHHUIO W TMO3HAHUIO, JTHOO03HATEILHOCTH, TOTOBHOCTH H CIIO-
cOOHOCTH K caM000pa30BaHUIO, MMPOSKTHON U MCCIEAOBATEIILCKOW ESITEIbHO-
CTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTU M YPOBHs 00y4YeHUS B JajbHEH-
ieM;

@®opMHUPOBAHUSA KYJIbTYPbI 310POBbS:



OCO3HAHM IEHHOCTH KXU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKU Ha 3JI0POBBINA 00pa3 >KM3HU, OCO3HAHMS TIOCIEACTBUN U HEMPUSATHS
BPEAHBIX MPUBBIYEK (YMOTPEOJICHUSI aNKOTroJisl, HAPKOTUKOB, KypeHusi), He0O-
XOJUMOCTH COOJIIO/IEHUSI MpaBUi OE30MaCHOCTH MpPU OOpALIEHUH C XUMHUYE-
CKHMMH BELIECTBAaMH B OBITY U peabHOM KU3HH;

TpyaoBoro BOCIMTAaHUA:
UHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO NMpodeccuil U Tpyda pa3iuyHOTO poja,
YBAKEHHE K TPYIy M pe3yJibTaraM TPYAOBOH NEITEIbHOCTH, B TOM YHUCIE Ha
OCHOBE IMPUMEHEHHUS MPEAMETHBIX 3HAHUN 1O XMMHUHU, OCO3HAHHOTO BbIOOpa
WHAMBUAYATbHON TPACKTOPUHU MPOJOIKEHUS 00pa30BaHUs ¢ YUYETOM JIMYHOCT-
HBIX WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB M IIO-
TpeOHOCTEM; ycnemHol NpopecCHOHAIbHON NEATEIbHOCTH U Pa3BUTHS HEOO0-
XOJUMBIX YMEHHUI; TOTOBHOCTh aIallTUPOBATHCA B MPO(hecCHoHaAIBbHO cpee;

IKOJIOTrHYEeCKOr0 BOCTIMTAHUS:
HKOJIOTHYECKH LIETIECO00PA3HOTO OTHOLIEHUS K TPUPOAE KaK UCTOUHHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYIECTBOBAaHHUS, TOHUMAaHUS LIEHHOCTHU 370POBOro U Oe3-
omacHoro oopasa >kKM3HU, OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (hu3u-
YECKOMY M MCUXUYECKOMY 370POBbIO, OCO3HAHHUS LIEHHOCTU COOJIOJIEHUs Tpa-
BUJT 0€30I1aCHOTO MOBEACHUS MPU PabOTE C BEIIECTBAMMU, a TAKKE B CUTyalUsX,
YIPOXKAIOWIMNX 3J0POBBIO U KU3HHU JIFOJECH;
CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MOJTydaeMble MPU U3YUCHUH XUMHH, IJI pe-
HIEHUS 3a7a4, CBA3AHHBIX C OKPYXXAIOIIEW NPUPOJHOM CPENOW, IOBBIIICHHUS
YPOBHS KOJIOTUYECKON KyJIbTYPhI, OCO3HAHUS TTI00aIBHOTO XapaKTepa 3KOJ0-
TMYECKUX MPOOJIEM U MyTeH UX pelIeHus MOCPEACTBOM METOJI0B XUMUH;
DKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJICTBOBATHCS UM B MO3HABATEINb-
HOW, KOMMYHMKATUBHOU U COLMAJIBHOMN IIPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATDBI
MeranpeaMeTHble pe3yJibTaThl OCBOEHHS Y4eOHOro mnpenmera «Xumus

(BBOAHBIN KypC)» B paMKax peaji3alii 00pa3oBaTeIbHOW MPOrpaMMbl MO XUMUHU
OTpPaXKaloT OBJIAJICHUE YHUBEPCAJIbHBIMU IMO3HABATEIILHBIMU JIEUCTBUSIMH, B TOM
qucIie:

ba3oBbIMHM JIOrHYECKUMHU JeHCTBUSIMH

YMEHHUEM HCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUIEHUS P OCBOCHUU 3HA-
HUW: PacKpbIBaThb CMBICI XUMHUYECKUX MOHSATUN (BBIACISATh UX XapaKTEPHBIC
MpPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C APYTUMH MOHSITUSIMHU ), UCIIOJIH30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUIA, CTPOUTH JIOTHUECKHE
paccyxaeHusi (MHIYKTUBHbIE, JEAYKTUBHbBIC, 10 aHAJIOTUH); J€iaTh BBIBOJBI U
3aKJIIOYCHUS

YMEHHMEM TMPUMEHSATHh B MPOIECCe MO3HAHMS IMOHATHS (MPEeIMETHbIE U MeTa-
MpeAMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HUCIOJIb3yeMbI€ B XUMHH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIe B XUMUU MOJIEIbHBIE TTPEACTABICHHUS
— XUMHYECKHUI 3HaK (CMMBOJI AJIEMEHTA) U XUMHUUYEcKasi (opMmyia — IMpH pelire-
HUU y4eOHO-TI03HABATEIBHBIX 3aJ1a4; BBISBIISATH OOIIHME 3aKOHOMEPHOCTH, TPH-
YWHHO-CJIEJICTBEHHBIE CBA3U U NPOTUBOPEUYMUS B U3YyUAEMBIX MPOLIECCAX U SBJIE-



HUSX; TIpeajiarath KPUTEPUH TSl BBISIBICHHS STUX 3aKOHOMEPHOCTEH U MPOTHU-
BOPEUHIA; CAMOCTOSTEIILHO BHIOMPATh CIIOCOO pelieHus yueOHoM 3ama4uu (CcpaBs-
HUBAaTh HECKOJHKO BAPUAHTOB PEIEHUS, BHIOMpATh HaMOOJee MOIXOISAIIUN C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB);

Bba3oBbIMH HccJ1e10BaTEILCKUMH AEHCTBUSMMU:
YMEHHEM UCTIOJB30BaTh MOCTaBJICHHBIE BOMPOCKHI B KAYECTBE MHCTPYMEHTA TI0-
3HaHHSA, a TAK)KE B KAYECTBE OCHOBBI JUIsl JOPMUPOBAHUS THUIIOTE3HI TIO MPOBEP-
K€ MIPABIIIBHOCTH BBICKA3bIBAEMBIX CYyKICHUI;
npuoOpeTeHne OMbITa MO TUIAHWPOBAHUIO, OPTAHU3AIMH U TIPOBEJCHUIO YUCHU-
YECKUX SKCIIEPUMEHTOB: YMEHHUE HAOJII0AaTh 3a XOAOM MpOoIecca, CaMOCTOS-
TEJIbHO MPOTHO3UPOBATh €T0 Pe3ynbTar, (OpMyJIUpPOBATh 000OIIEHUS U BBIBO-
JIbI TIO pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, HCCIEAOBAHUS, COCTABIATH OTUET O
poJeIaHHON padoTe;

Pa6otoii c ungopmanueit:
YMEHHEM BbIOWpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIUIO pa3-
JMYHBIX BUJOB M (OPM IPEICTABICHUS, MTOJIyIaeMyl0 U3 Pa3HbIX HCTOYHUKOB
(Hay4IHO-TIOIyJIApHAs JTUTEpaTypa XUMUIECKOTO COJEpKaHuUsl, CIIPAaBOYHBIC IO~
cobusi, pecypcbl IHTepHETA); KPUTHUECKH OIICHUBATh MPOTHBOPEUYUBYIO U HE-
JIOCTOBEPHYIO HH(OPMAIIHIO;
YMEHUEM MPUMEHSTh PA3IUYHBIC METOJbI M 3aMpOChl MPU TIOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJAMMBIX JJIS BBITOTHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7au OMpPeNeIEHHOrO THIA; MPHOOPETEHUE OIbI-
Ta B 00JIACTH WCIIOIB30BAaHUS WH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIO-
THid, OBJIQJICHNE KYJIbTYPOU aKTUBHOTO MCTIOIB30BAHUS PA3TMUHBIX MTOMCKOBBIX
CUCTEM; CaMOCTOSITEIbHO BHIOMPATh ONTUMAIBbHYIO0 ()OpPMY MPENCTABICHUS WH-
dbopMaIuu u WLTIOCTPUPOBATH pellaeMble 3a]]a4l HECJIOKHBIMHA CXEMaMH, JTha-
rpaMMaMu, IpyrumMu popmMamu rpaduKy U KX KOMOMHALIUSMU;
YMEHHEM HCIOIb30BaTh U aHAJIM3UPOBATh B Ipoliecce yUeOHOM U HCClie0Ba-
TEJTBCKON AESITEIBHOCTH WH(GOPMAIMIO O BIUSHUW MPOMBIIUICHHOCTH, CEIb-
CKOTO XO3SMCTBA U TPAHCIIOPTAa HA COCTOSIHUE OKPY’KAIOILIECH MPUPOJHOM Cpe-
TIBL;

YHuBepcaJIbHLIMU KOMMYHUKATHBHBIMY JIEHiCTBUSIMH:
YMEHHEM 3aJ1aBaTh BOMPOCHI (B XOJE JUAIOTa W/WIH AUCKYCCUHN) 1O CYIIECTBY
o0cyXxaeMoil TeMBbI, (OPMYIUPOBATH CBOM MPEIIOKEHHUS OTHOCUTEIHHO BBI-
MIOJTHEHUS TIPEUIOKEHHOH 3aa4u;
MPUOOPETEHUE OMbITa MPE3CHTAIMH PE3YIhTATOB BBIMOTHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (1a00paTOPHOTO OIBITA, JA0OPATOPHOI PadOTHI MO HCCIEA0BA-
HUIO CBOMCTB BEUIECTB, Y4EOHOTO MIPOEKTA);
3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH IO3HABATEIILHON W HC-
CJIETOBATEIICKON JIEATEIHHOCTH MPH PEIICHWH BO3SHHUKAIOIINX MPOOJIeM Ha OC-
HOBE y4€Ta OOIIUX MHTEPECOB U COTJIACOBAHMS MO3ULIUKM (0OCYXJIeHHS, OOMEH
MHEHHUSIMU, «MO3TOBBIC IITYPMbD», KOOPJAUHALIMS COBMECTHBIX JCHCTBHIA, OTpe-
JIeJIeHe KPUTEPUEB TI0 OIICHKE Ka4eCcTBa BBITIOJHEHHOW pabOTHI U JIp.);

YHuBepcATbHBIMH PeryJsiTUBHBIMH JAeiiCTBUSIMH:



® YMEHUEM CaMOCTOSATEIBHO OMNPENEATh LEJIHU JACSITENbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEIbHOCTD, BBIOMPATh Hanbosee 3PPeKTUBHBIE CTIOCOOBI pEIeHNs YIeOHbIX
Y TIO3HABATEJIbHBIX 3a/1a4, CAMOCTOATENBHO COCTABIIATh WM KOPPEKTUPOBATH
IIPEJIOKEHHBIM AIITOPUTM JEHCTBUM IIPU BBINIOJIHEHWHN 33JaHUN C YYETOM I10-
Jy4YeHUs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax — BEUIECTBAX U PEAKLMAX;
OLICHMBATb COOTBETCTBUE IOJYUYEHHOI'O PE3YJIbTATA 3asBJICHHOM LIEIIN;

e YMEHHEM HCINOJb30BAaTh U aHAIU3UPOBATh KOHTEKCTHI, IIPELJIAraeMbl€ B yCIIO-
BUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00A3aTENBLHOTO COJNEp-
KaHMs, YCTAaHOBJICHHOTO JaHHOW NMpUMEpHOW pabouel mporpaMmMoil, BBIAEISIOT:
OCBOEHHBIE 00YUaIOLIUMUCS HAyYHbIE 3HAHUS, YMEHHSI U CIIOCOOBI IEHCTBUH, Ccrie-
muuvecKue A MpeAMETHON o0jacTu «XUMUs», BUABI ACSITEIbHOCTH IO TMOJTY-
YEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETaIly, NpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B
pa3IMUYHBIX Y4eOHBIX U HOBBIX cUTyauusx. [IpenMerHsie pe3yabTaThl MpeacTaBie-
HBI T10 T0JIaM OOYYEHHS U OTPaxaroT CPOPMUPOBAHHOCTh Y O0YUAIOIIUXCS CIIETY-
FOIMX YMEHUM:

7 KIIACC

1) packpvieamsv cmbici OCHOBHBIX XMMHUYECKHX MOHATHUNA: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh (OHOPO-
Has U HEOJHOPOHAs ), OTHOCUTENIbHAS aTOMHAsl U MOJIEKYJIspHAsl Macca, MaccoBast
JI0JI1 XUMHUYECKOTO AJIEMEHTA B COSIMHEHUHU, XUMUYECKas peakius, pacTBOp, Mac-
COBasl 10715 BelllecTBa (IIPOLICHTHAs KOHIIEHTpAIUs) B pacTBOPE;

2) unnrocmpupoams B3aUMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHITUH (CM. .
1) ¥ mpUMEHSTH 3TU MOHATHSI IPU OMMCAHUU BEIIECTB U UX MPEBPALLCHUII;

3) ucnonvzoéams XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJIEHUS (OPMYIN Be-
IIECTB; COCTaBJISATh XUMUYECKUE (POPMYJIbI IO OMHMCAHUIO U XapPaKTEPU30BaATH CO-
cTaB Mo (HopMysIaM COeIMHEHUH;

4) gbiuucnsams OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BELIECTBA; MAaCCOBYIO
JIOJII0 XMMHUYECKOTO 3JIEMEHTA MO0 (OopMyJie COETMHEHHUS; MAaCCOBYIO JIOJIIO0 BEIlle-
CTBa B PacTBOPE;

10) npumensimo OCHOBHBIE ONEpPALUA MBICTUTEIBHOU ESATEILHOCTH — aHa-
JIM3 U CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3AIINI0, KIACCU(PUKALINIO, BbISB-
JIEHUE TMPUYUHHO-CJIEICTBEHHBIX CBSI3€M — NJIsl U3YUEHHUs CBOWMCTB BEIIECTB U XU-
MUYECKUX PEaKIINil; €CTeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOIIOACHUE, 13-
MEpEHHE, MOJICTUPOBAHKE, SKCTIEPUMEHT (PEeabHbII U MBICIICHHBIN);

11) credosams mpaBuiIaM TMOJIB30BAHUS XUMHUYECKOW TOCYI0M W Jabopa-
TOPHBIM O0OpYIOBAaHUEM, a TaKXe MpaBuiiaM OOpalleHHs C BEIIECTBAMU B COOT-
BETCTBUU C MHCTPYKUHUSAMHU MO BBITOJHEHHIO JJAOOPATOPHBIX XMMHUUECKHUX OIBITOB
M0 TIOJIYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEMIECTB (BOAOPOAA U KUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIIEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO
BEIECTBA; MJIAHUPOBATh U MPOBOAUTh XUMHUYECKHE HKCIIEPUMEHTHI MO paCIiO3Ha-



BAaHHUIO PACTBOPOB HIETOYEH M KUCIIOT C MOMOIIBIO HHAUKATOPOB (JakMyc, (heHOI-
¢dTaneuH, METUJIOPAHXK U Ip.).



4 TEMATUYECKOE IINTAHUPOBAHHUE

TemaTuveckoe IVIAHUPOBAHUE 110 KJaccaM

KoandecrBo
YacoB

8 kiace

2 4 B HeZIeJNI0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMsi

Paznen 1. Xumus B IEHTpE €CTECTBO3HAHUS 30
Paznen 2. MaremaTtrka B XUMHUU 10
Paznen 3. SIBieHus, mpoucxosiine ¢ BeIeCTBAMU 25




S HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA

. Xumus. 7-9 knaccel: paboyas mporpamma k quaud YMK O. C. I'aGpuensna:
yaeOHo-meTonuueckoe mocodue / O. C. I'abpuensn. — M. : Jlpoda, 2017. —
125 c.

. T'abpuensu O.C. Xumus. 7 knacc.: yue0. mocodue s o0meobpazoBar. opra-
Huzanuii / O.C. I'abpuensa, U.I'. Octpoymos, C.A. CmagkoB — M.: IIpocge-
menue, 2017. — 143 c.

. Tabpuensn O.C. Xumus. 7 kiacc.: yueb. 1js o61ieoOpa3oBaT. opraHu3anuii /
O.C. I'abpuensn, U.I'. Octpoymon, C.A. CnagkoB — 2-€ u3/l., CTepeoTHUIl. — M.:
[IpocBemenue, 2022. — 143 c.

. T'abpuensu O.C. Xumus. 7 kinacc. Pa6ougas terpags. @I'OC. / O.C. I'abpuensH,
C.A. Cnaakos, U.I'. OctpoymoB. — 5-¢ u3n., crepeotun. — M.: IIpocBenienue,
2021.-80c.

. TI'abpuensn O.C. Xumus. 7 knacce. Tetpaab ans 1a00paTOPHBIX OMBITOB U MPaK-
tryeckux pador. ®I'OC. / O.C. TI'abpuensu, U.B. Akcenora, N.I'. OcTtpoymos.
— 3-e u3x., crepeorun. — M.: [Ipocemenne, 2022. — 96 c.



6 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Creumanu3upoBaHHas MeOellb U TEXHHUYECKHUE CPEACTBA OOYUYEHUs, CITyKa-
Me Ui npeacTaBieHue yueOHoi nndopmammu: yueOHas medemnb, 10CKa, MHTEp-
aKTUBHAs JOCKAa, MYJIbTUMEAUUHBIN MPOEKTOp, HOYTOYK C BbixoaoMm B «HHTep-
HETY.

Kabunetr 060pym0BaH KOMIUIEKTAMU CIEIUATIBLHOTO JIA00paTOPHOTO 000pY-
JOBaHMsI, OOECMEYMBAIOIIETO MPOBEACHHE JTabOpPaTOpHBIX pPAOOT U  OMBITHO-
HKCIEPUMEHTAJIbHONU JESATENIbBHOCTH B COOTBETCTBUU C IPOrPaMMOIl OCHOBHOIO
o611ero oopa3oBaHus.



