AHHOTauus K padoueii nporpamme mo xumun (10-11 kmacesr) ProC
I'.E. Pyn3utuc u @.I'. @eabaman

Pabouue nporpammel yueoHoro kypca Xumus 10-11 kmacc cocTaBiieHbl Ha OCHOBE
HOPMATHUBHO — MPABOBBIX JJOKYMEHTOB:
®enepanpHoro 3akoHa Ne 273-03 ot 29.12.2012 «O6 obpazoBanuu B Poccuiickoit
Oenepaum.
®denepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHAApTa OCHOBHOTO
oOmrero oOpa3oBaHusi, YTBEPKICHHOTO MpUKa3oM MUHHCTEpCTBA 00Opa30BaHUS H
Hayku P® ot 17 nexabps 2010 romga Ne 1897,
denepaabHOr0 TMEpeyHd Y4YEOHMKOB, PEKOMEHJIOBAHHBIX  MMHHUCTEPCTBOM
oOpa3zoBanus u Hayku P® k ucnonb3oBaHWIO B 00pa30BaTEIbHOM IpoOIlecce Ha
2021 — 2022 y4eOHbI rof;
[IpumepHO# porpaMMbl OCHOBHOTO 00I1IET0 00pa30BaHUs IO XUMUU;

PaGouas mporpamma pazpaboTaHa B COOTBETCTBHUU:
MAOY 1O c. Crapsie Tylimazbl
COOTBETCTBEHHO KOHIICIIIUNA JTyXOBHO-HPABCTBEHHOTO PA3BUTHS W BOCIUTAHUS
JUYHOCTH TpakIaHWHa Poccuu, MIaHUPYEMBIX PE3yJIbTaTOB OCHOBHOTO OOIIETro
oOpazoBaHus, NporpaMmsel mo xumuu 10-11 knaccel.

[IpeameTHas nuuug yueOHukoB: I'. E. Pyasutuca, ®@. I'. ®enpamana:
yaeOHoe rocodue a1t 001eo0pa3oBaTeabHbIX opranu3anuii / A.M. Pagernxnii —
M.: ITpocsemenne YYEBHO-METOIMYECKNI KOMITJIEKC (YMK)
Pymsutuc I'.E., ®enpaman @.I'. Xumusa 10 kimace M.: [Ipocsemenue 2018
Pymsutuc I'.E., ®enpaman @.I". Xumus 11 kmace M.: [Ipocsemenue 2019 .
Panenxuii A.M. YuebHoe nocodue 1st 001eo0pa3oBaTebHbIX opranusamuii 10-
11 knmaccet M.: IIpoceemenue 2020.

esin mporpaMMbl 00yueHHUst

e OcsoenHue 3HAHUI O XVMHYECKON COCTABJISIONIEN €CTECTBEHHO-HAay4YHOM
KapTUHBI MUPA, O BAKHEUIIINX XUMHUYECKUX MOHSATUAX, 3aKOHAX U TEOPHUSIX.

o Qsnadenue ymeHuamu TPUMCHSTH MOJyYCHHBbIC 3HAHUSA JUIS OOBSICHCHUS
pPa3HOOOPa3HBIX XMUMHYECKUX SIBJICHUH W CBOMCTB BEIIECTB, IJISi OICHKU
pOJIM XMMUU B PAa3BUTUU COBPEMEHHBIX TEXHOJOTHUH W TIOJYYCHHH HOBBIX
MaTepHaJIOB.

o Pazeumue  TO3HABATCIBbHBIX  WHTEPECOB M  HWHTEIUICKTYaJbHBIX
CIIOCOOHOCTEH B TPOIIECCE CaMOCTOSATEILHOTO MPHOOPETCHHSI XUMUYCCKUX
3HAHWKM C WCIOJIH30BAHUEM Pa3IMYHBIX HUCTOYHUKOB HMHGOPMAIMH, B TOM
YHUCJIe KOMITBIOTEPHBIX.

o Bocnumanue yOSXKIECHHOCTH B TIO3UTUBHOW pOJIM XHMHH B KU3HU
COBPEMEHHOTO0  OOIIeCTBa, HEOOXOJUMOCTH XHMHYECKH TPaMOTHOTO
OTHOIIICHUS K CBOEMY 37I0POBBIO M OKpYKalOIIel cpeie.

o [lpumenenue TIONYYEHHBIX 3HAHUW W YMEHHMH Uit  OE€30MaCHOTO
WCITIOJIb30BAHUS BEILIECTB U MAaTE€pPUAIOB B OBITY, CEJIBCKOM XO3sIIICTBE U Ha



MPOU3BOJICTBE, JIJISl PEIICHUSI MPAKTUYECKUX 3a7a4 B MOBCEAHEBHOMN KU3HH,
JUIS. IPEAYTPEKICHUS SBJICHUM, HAHOCSIIUX BPEd 3J0POBBIO UEJIOBEKA U
OKpYy arolleH cpene.

OCHOBHBIMH 3alavdaMi IpenogaBanusi XuMHUH ABJIAIOTCH:

® BOCMUTaHUEC YOSKIEHHOCTH B TIO3UTUBHOMN POJIM XUMHUU B KU3HH
COBPEMEHHOT0 0011eCTBa, HEOOXOIUMOCTH XUMUYECKHA TPAMOTHOTO
OTHOILICHHS K CBOEMY 3JIOPOBBIO U OKpY>Karolen cpese.

e (QopmupoBaHue y ydamuxcs OOIIeyuyeOHbIX yMEHUM W  HaBBIKOB,
YHUBEPCAIBHBIX CIIOCOOOB JEATEIIBHOCTH M KIIFOUEBBIX KOMITETCHITUM, TaKUX
KaK: YMEHUE CaMOCTOSITEJIbHO M MOTHBUPOBAHHO OPTraHU30BBIBATH CBOIO
MO3HABATEIbHYIO JESATEIbHOCTh;, HCIOJB30BAHUE JIIEMEHTOB MPUYHUHHO-
CJIEICTBEHHOTO U CTPYKTYPHO-(YHKIIMOHAJIBHOTO aHalin3a; OIpe/elieHre
CYIIHOCTHBIX XapaKTEPUCTUK H3y4aeMOro OOBEKTa; yMEHHUE pPa3BEPHYTO
000CHOBBIBATh CYKIICHHUS, JaBaTh OTpEICIICHHUS, MPOBOAUTH
JI0KA3aTEIbCTBAa; OIICHUBAHUE W KOPPEKTHUPOBKA CBOETO IIOBEJICHUS B
OKpY’KaroleM MUpE.

® [IOJIFOTOBKAa TBOPYECKU MBICIAIINX, YMEIOMMNX O€3 Omacku o0pamarbes ¢
BEIIECTBAMU M 3HAIOIMIMX HX MPAKTHYECKOE 3HAYCHHUE, DKOJIOTUYECKH
rPaMOTHBIX BBIMYCKHUKOB. B mpoliecce oBnajieHUs: XUMUYECKUMU 3HAHUSIMU
U YMEHUSIMU YyYalllMecs JOJDKHBI OCO3HATh OYEBUAHBIA (DaKT: XUMUS HE
Oonee omacHa, 4eMm Jro0as Apyras Hayka, - OMAacHO €€ HEMOHMMAaHWe WU
npeHeOpeKeHue 3aKOHaMHU, YTO BEAET K CO3JaHUI0 HKOJOTHYECKU
HETIOJHOIIEHHBIX TEXHOJIOTUM M TPOMU3BOJICTB; ONACHO CO3HATEIBHOE
WCTIIOJIb30BAHUE  JIOCTUKCHUA XMMHUYECKOM HAayKM HM  XHUMHYECKOMN
MIPOMBIIJIECHHOCTH BO BPEJI YETIOBEKY.

® [IOATNOTOBKAa K CO3HATEJIbHOMY BBIOOpPY Mpodeccud B COOTBETCTBUH C
JUYHBIMU CIIOCOOHOCTSIMU U TOTPEOHOCTSIMU OOIIIECTRA.

OTnuuuTenbHON 0COOEHHOCTBIO TAHHOU MPOTPaMMBbl  SIBJISIETCS
WCIIOJB30BAaHUE  MPOEKTHOW  METOAMKH,  CBSI3aHHOM  C  peaJn3alnueu
MEXIUCITUTUTMHAPHON 00pa30oBaTeNbHON IPOrpaMmbl POPMUPOBAHUS MMPOSKTHO —
UCCIIEOBATENLCKUX KoMMeTeHIMH. (OCOOCHHOCTHIO OpraHu3alud  y4eOHOTO
mpolecca Mo JaHHOMY Kypcy SBIISETCS IIMUPOKOE UCIIOIb30BAaHUE METO/AA
MIPOEKTOB U CUCTEMHO — JIesITeIbHOCTHOTO TToaxoAa, TPM3 u PKM TexHosoruii.

B pesyabrare M3ydyeHuss xumMuM Ha 0azoBom ypoBHe B 10-11 kuacce
yuaimuecs 10/LKHbI

3HATH / MIOHUMATD:
® gaicHellmue XumuuecKue NOHAMUA. XAMHUYECKast CBSI3b,
AJIEKTPOOTPHIIATCILHOCTD, YTJICPOJHBIN CKeNeT, (ZYHKIIMOHAIbHAS TPYIIA,
U30MEpHSI, TOMOJIOTHS;



OCHOGHblEe 3AKOHbl XUMUU. COXPAHCHUS MAaCChl BEUIECTB, IMOCTOSIHCTBA
COCTaBa, MEPUOJAUYECKUN 3aKOH;

OCHOGHblE MeOPUU XUMUU . CTPOCHUS] OPTAHUYECKUX COCIUHEHUN;

S ICHellUe Geuiecmea U Mamepuanvl. CEpPHas, COJIsIHAs, A30THAs U
YKCyCHasl KUCIIOTHI; IIEJIOYM, METaH, dTWUJICH, aleTUJieH, OCH30J, JTaHOJI,
JKUpBI, MbLJa, TJIOKO3a, caxapo3a, Kpaxmaj, KieT4yaTka, OelKu,
MCKYCCTBEHHBIE M CHHTECTHYECKHE BOJOKHA, KaydyKH, IUIACTMACCHI;
OCHOBHBIE METaJUIbl W CIUIABBI, CEpHAas, COJIAHAsA, A30THAS M YKCYyCHas
KHCJIOTHI, IICJIOYH, aMMHaK, MUHEPAJIbHBIC YI00pEHHUS;

alICHelwue XumuuyeckKkue HOHAMuUA: BEIISCTBO, XMMHUYCCKUM DJIEMEHT
aToOM, MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHAasi M MOJICKYJSpHAs MaccChl, MOH,
aJUIOTPONMS, H30TOMbI, XHWMHYECKas CBs3b, OJJIEKTPOOTPULIATEIBLHOCTD,
BAJICHTHOCTb, CTEIECHb OKHUCJIECHUS, MOJIb, MOJISIPHAA Macca, MOJISIPHBII
00beM, MOJISIPHBIN 00BEM, BEIIECTBA MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOEHUSI, PACTBOPBI, SJIEKTPOIUT M HEDICKTPOIUT, SIJICKTPOJIUTHUYECKAS
JUCCOLIMAIMA,  OKHCJIMTEIb W BOCCTAaHOBHMTENIb,  OKHCJICHHE H
BOCCTAaHOBJICHHE, TEIIOBOM 3((EKT peakuu, CKOPOCTbh XHWMHUYECKOU
pEaKlIUM, KaTalin3, XUMHYECKOE€ PpPAaBHOBECHE, YTIIEPOJIHBIN  CKEJIET,
GbyHKIIMOHATIbHAS TPYTIIA.

OCHOBHbIEe 3AKOHbl XUMUU: COXPAHCHUS MAacCChl BEIIECTB, MOCTOSHCTBA
COCTaBa, NEPUOIMYECKUN 3AKOH.

OCHOGHblEe mMeopuu XuUMuUU: XUMHAYECKOW CBS3U, DIICKTPOJIUTUUECKON
JIUCCOLIMALIUH.

YMeETb:

Ha3bl6amp N3YUYCHHBIE BEIIECTBA M0 «TPUBHUAJBHOW» WM MEXIYyHAPOJIHOMN
HOMEHKJIATYypE;

onpeoensamsy. BAJICHTHOCTb U CTETICHb OKHUCIICHUS XUMHUUYECKHUX JICMEHTOB B
OPraHMYECKUX W HEOPTaHWYECKHUX COCAMHEHMSX, TUMN XUMHYECKOU CBS3H B
OpPraHMYECKUX W HEOPTraHMYECKUX COCAUHECHUAX, 3aps]l MOHA, XapakTep
Cpeabl B BOJHBIX PacTBOpPAaX COCIMHEHUM, OKHUCIUTENh U BOCCTAHOBUTEID,
MPUHAJICKHOCTh  BEIIECTB K  Pa3IMUYHBIM  KJaccaM  XHMHYECKUX
COCIUHCHUM.

xapaxkmepu3zoeams. o01Ee XUMUIECKHE OCHOBHBIX KJIACCOB OPTaHUYECKUX
M HEOPraHMYECKHX COCIUHEHMI; CTPOCHHE M XHMHUYECKHE CBOMCTBA
M3YyYCHHBIX OPraHUYECKMX W HEOPraHWYECKUX COCIUHEHUM; SJIEMEHTHI
MaJIbIX IIEPUOJOB IO MX IMOJIOKEHUIO B Mepuoauueckon cucreme JI.M.
MenpgeneeBa; o0IIMe XUMHYSCKHIE CBOMCTBA METAJIJIOB, HEMETAJIJIOB;
00bACHAmMDb. 3aBUCHMOCTb CBOWCTB BEIIIECTB OT MX COCTaBa M CTPOCHUS;
NpUPOly XUMHUYECKOM CBSI3M B OpPraHUYECKUX UM HEOPraHUYECKHUX
BEIIECTBAX, 3aBUCUMOCTh CKOPOCTH XMMHWYECKOW PEAKIMU W IOJIOKECHUS
XHMHYECKOTO PAaBHOBECHS OT Pa3IMIHBIX (DAKTOPOB,;

GbINOJIHAMY XUMUYECKUI IKCNEpUMEHm T0 PACTIO3HABAHUIO BAKHEHIINX
OpPraHMYEeCKUX U HEOPraHUYECKUX BEIIECTB;



® nP0o6OOUmMH CaMOCTOSITENILHBINA MMOUCK XUMHUECKOW MHPOpMaLIUU
C  WCIIOJIb30BAHMEM  Pa3IUYHBIX  HCTOYHUKOB  (HAy4dHO-
NOMYJISIPHBIX HM3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHeTa); MCHOIB30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTUU IS
0o0pa®oOTKM M Tepenayn XUMHUYECKOW HHpoOpMalmuu U ee
MpEeICTaBICHUS B PA3TUYHBIX (hopMax;

® UCHOIb306amb: KOMIBIOTEPHBIE TEXHOJIOTUU ISl 00paboTKU U
neperayl XUMHUYECKOM HWHGpOpMaluu W €€ TpEeACTaBICHUS B
pasznugHoi popme.

Hcnoan3oBaTh NpuodOpeTeHHble 3HAHUS W YMeHHS B
NPAKTHYECKOI 1eATeJIbHOCTH U MOBCETHEBHOM KU3HU JIJIS:
® ONpEIEICHUS BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKHX
IIPEBPALCHUI B
Pa3ITNYHBIX YCIOBUSAX M OIICHKU MX MTOCJICICTBHM;
® DSKOJIOTHYECKH IPaMOTHOTO TTOBEJICHUS B OKPYXKAIOIIICH cpejie;
® OIICHKM BJIUSHUS XHUMHYECKOTO 3arps3HEHHUS OKPYXKAIOMICH CpeJibl
e Oe3omacHOro oOpalieHusi ¢ TOPIOYMMHU M TOKCUYHBIMHU
BEILIECTBAMH, JJA0OPATOPHBIM 000PYAOBAaHUEM;
® KPUTHUYECKOM  OLICHKH JIOCTOBEPHOCTH  XHMHUYECKOMU
nH(OPMAINH, TIOCTYTIAIOMIEH U3 Pa3HBIX
HCTOYHHKOB.
® [IOJy4YCHUS 3HAHUH IO IPYTUM YUSOHBIM IPEIMETaM.
e OepeXKHOI0 U CO3HATEIIBHOTO OTHOIICHHS K Ce0e, OKPYIKAFOIIHNM,
IPUPOJIC;
® YJIOBJETBOPEHUS KOMMYHHUKATHUBHBIX IMOTPEOHOCTEH B YUEOHBIX,
OBITOBBIX, COITMAIIBLHO — KYJIBTYPHBIX CHUTYAIUSAX OOIIEHNUS,;
® [IOHMMAaHUS B3aMMOCBS3U y4EOHOrO MpeaMeTa ¢ 0COOCHHOCTSIMU
npodeccuit u mpodeccuoHaTBLHON JIESITEIbHOCTH, B OCHOBE
KOTOPBIX JISXKAT 3HAHUS 110 JAHHOMY y4eOHOMY MPEIMETY.

OcHoBHBIE 00pa3oBaTe/IbHbIE TEXHOJIOTHH

B nponecce n3ydeHusi XuMHH UCTIONB3YIOTCA KaK TPaJAULIMOHHEIE,
TaK 1 NHHOBALIHOHHBIE TEXHOJIOTHH ITPOEKTHOT'0, UTPOBOTO,
CUTYaTUBHO-POJIEBOT0, 00BSICHUTEIHHO-UILTIOCTPATUBHOTO
oOy4eHus u T.1.

O0mas Tpy10eMKOCTh

VYyeOHbIN TUIaH HA U3yYE€HHUE XMMHUHU B OCHOBHOM IIKOJIE OTBOJIUT
1 ydyeOHbIN Yaca B HeAeNO B TedeHue AByX JieT - B 10 u 11 kmaccax:
BCETo 68 y4eOHBIX 3aHITHH.

DopMbI KOHTPOJISA
BxoaHoH, NpOMEKyTOYHBIM U UTOTOBBIN.






