MUHUCTEPCTBO NPOCBELLEHMSI POCCUICKOU ®EIEPALIUN
MunucrepctBo 00pazoBanus CTaBpONOILCKOTO Kpast

MBY «IPO» ropona HeBuHHOMBICCKA

MBOY I'MMHA3UA Ne 10 JIUK I'" HEBUHHOMBICCKA

«PaccmoTpeno» «CorysacoBaHo» «YTBeEpKIAIO»

Ha 3acelaHuu Kadeapsl 3amecTuTenb Hupexrop MBOY rumnazun Ne

€CTECTBEHHOHAYYHOTO nupekTopa no YBP 10 JIUK r. HeBuHHOMBICCKA

o0Opa3oBaHUs A. A. Kankaes
CamoiineHko

C.H. H.M. T'anen [Tpuka3z Ne 114

IIporokos Ne 1 «30» aprycra 2023 r. oT «01» cents16ps 2023 r.

ot «30» aBrycra 2023 r.
JOOKYMEHT NOANMCAH

ONEKTPOHHOM NOAMNUCHIO

Ceptucukar: 00805EASEB78CFC206776F77A4D25A3060
Bnapeneu: Kankaes AnekcaHap AHapeeBuy
[eictutenex: ¢ 17.05.2023 o 09.08.2024

PABOYASI ITPOI'PAMMA
no yueoHomy kypcy «IIpakTHuKym mo Xxumum»

10-11 kaacce

2023 -2024 yuyeOHblii roz

Cocrasurens: Jluneit Enena JIbBoBHA
YUUTEIh XUMUU

Hesnnaomreicck,2023



HosicHUuTeEIbHASA 32aNIMCKA

Jannas pabouast nmporpamma mo xumun s 10 a, 6 Ki1accoB cocTaBjeHAa Ha OCHOBE
nporpaMMbl  Kypca xumuu st 8 — 11 kimaccoB 001ieo0pa3oBaTenbHbIX yupexkaeHuid. ['abpuenst
0.C —M.: Jlpoda, 2011. — 78, [2]c., obmeoOpa3oBaTenbHbIN YpoBeHb B cO0TBeTCTBUHU ¢ DI'OC.

JlaHHbIN y4eOHBIM MpeaMeT u3ydaercss B KosindecTBe 34 yd4eOHBIX YacoB COIVIACHO
nporpaMmme (rmporpamMma Kypca XxuMmuu aiist 8 — 11 kiaccoB 0011e00pa3oBaTeIbHbIX YUPEKICHUH.
Ia6puenssu O.C — M.: Nlpoda, 2011. — 78, [2]c.). Paboueii mporpamMMmoil mpemaycMOTpPEeHO
npoBeJeHNe 4 KOHTPOJIBHBIX M 2 MPAaKTUYECKUX padoT.

1. Uzydyenue xumuu Ha 0a30BOM ypOBHE cpeaHero (MoJHOro) oOImiero oOpa3oBaHHS
HAMpaBJICHO HA JIOCTHKCHUE CIICAYIOIINX Yeell:

* OCBOEHHE 3HAHMH O XMMHYCCKOM COCT&BJ’IHIOH.[Cﬁ eCTCCTBeHHOHaquOﬁ KapTUHbBI MHUpA,
BaXXHEHUIITHUX XUMHYISCKHUX MOHATHAX, 3dKOHAX U TCOPUAX;
* OBJIAICHUC YMCHUSMMU IIPUMCHATH IMOJTYYCHHBIC 3HAHUA I 0OBSACHEHHUS paSHOO6pa3HBIX

XUMHUYECKUX SIBJIEHUI U CBOWCTB BEILLECTB, OLIEHKH POJIM XMMHUH B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJYYEHUH HOBBIX MaTe€pHUasOB;

. pa3BHUTHE 103HABATEJIbHBIX MHTEPECOB U MHTEJUIEKTYalbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITEJILHOI'O NPUOOPETEHHs] XMMUYECKUX 3HAHUN C HCIOJIb30BAHUEM DPA3JIMYHBIX
HMCTOYHUKOB MH(POpPMAIH, B TOM YHCJIE KOMIIbIOTEPHBIX;

. BOCIIMTAaHHUe YOS KIEHHOCTH B TO3UTUBHOM POJIM XMMUU B )KU3HU COBPEMEHHOT'0 00I11eCTBa,
HEO0XOAMMOCTH XMMUYECKH IPaMOTHOTO OTHOIICHUS! K CBOEMY 370POBBIO U OKPY>KAIOIIeH
cpene;

. NpHMeHeHHe MOJy4YeHHbIX 3HAHUI U YMeHM# JUIsi 0€3011aCHOTO UCIIOJIb30BAHUS BELLIECTB

U MaTepuasoB B ObITY, CEIbCKOM XO3AHCTBE U HA MPOM3BOJCTBE, PELICHUs MPAKTUUYECKUX
3a/1a4 B IIOBCEHEBHOW KWU3HM, MPEAYNPEKICHUSA SBICHUM, HAHOCAILUX BPEX 310POBBIO
YEJIOBEKA U OKPYXKAIOLEH cpeie.

HcxonHbIMU JOKYMEHTaMH U1l COCTaBJIEHUs TpUMepa paboueil mporpaMmbl IBUINCH:

- ®enepanbHbIA KOMIOHEHT TOCYJAapCTBEHHOTO CTaHjaapTra o0miero oOpa3oBaHus,
yTBepkKACHHBIN prukazoM MunoOpazoBanus PO Ne 1089 ot 09.03.2004;

- MenepanbHbl 0a3MCHBIM y4eOHBIN MII1aH AJIs cpeiHero (II0JHOro) oo1iero oopazoBaHus,
yTBEp)KJIEHHbIH npukazoM Munobpazosanus PO Ne 1312 ot 05.03. 2004;

- @enepanbHbIN IEpeyeHb Y4EOHUKOB, PEKOMEHJOBAaHHBIX (JOMYIIEHHBIX)
MuHuCcTEpCcTBOM 00pa30BaHMs K HUCIIOIB30BaHUIO B 00pa30BaTeIbHOM IpOIiecce B
00pa30BaTeNbHbIX YUPEKICHUIX, PEATTU3YIOIINX 00pa30BaTeIbHbIE IPOrPaMMBbl 00ILETO
oOpaszoBanus Ha 2006/2007 yuebHbIit rof, yreepxkaeHHbIM [Ipukazom MO P® Ne 302 ot
07.12.2005 r.;

- [Tucemo MunucrepcrBa oopazoBanus U Hayku PO ot 01.04.2005 Ne 03-417 «O nepeune
y4eOHOr0 M KOMITBIOTEPHOTO0 O00OpYIOBaHUS ISl OCHAILLEHUS 00pa30BaTENIbHBIX YUPEKICHHUI»
(//BectHuk ob6paszoBanus, 2005, Ne 11 un u caift  http:/ www. vestnik. edu. ru).

[Ipumep paboueli mnporpammbipazpaboTaH Ha OcCHOBe aBTopckod mporpammsl O.C.
["abpuensna, coorBercTBytomel denepasbHOMY KOMIIOHEHTY TOCYAApCTBEHHOIO CTaHJapTa
oOuiero oOpa3zoBaHUsl U JOMYIIeHHOM MuHuctepcTBoM o0pa3zoBaHus M Hayku Poccuiickoit
®deneparun (mporpaMma Kypca XUMuu Juist 8 — 11 kiraccoB 00111e00pa3oBaTeNbHBIX YUPEKICHUIH.
INa6puensua O.C — M.: Jlpoda, 2011. — 78, [2]c.).

B aBTOpCKYIO IpOrpaMMy BHECEHBI CIEYIOIINE U3MEHEHUS:
. VYBennueHO 4MCIIO YacOB HA N3YYEHUE TEM:

- No 2 «YrneBonopo bl U MX MPUPOIHBIE UCTOYHUKN» A0 10 yacoB BMecTO §;

- Ne 3 «Kucnopoacoaepskamnme COSAUHEHUSI U UX HAXO0XKAEHUE B )KUBOM mpupoae» 1o 11

yacoB BMecTO 10, Tak Kak 3TU TeMbI SIBJIAIOTCS HanOoJiee BAXKHBIMU B Kypce OPraHHYecKOM

XUMUH.

2. VYMEHBIIEHO YUCIIO YaCOB HA U3yYEHUE TEM:



- No 4 «AzoTrcoaepkaliue OpraHnuecKre COeIMHEHUS U X HaXO0XJACHHUE B )KUBOU TPUPOIEH

70 5 BMecTo 6 4acoB 3a cUET UCKIIIOUEHHUs pasnena «HykiIenHOBbIE KHCITOTBI», TaK KaK 3TOT

paznen orcyrcTByeT B O0s3aTeIbHOM MUHIMYME COJICP KaHUSI OCHOBHBIX 00pa30BaTeIIbHBIX

porpamm;

- Ne 5 «buonornyecku akTUBHbIE OPraHUYECKUE COEAUHEHUS» 110 2 4acOB BMECTO 4, TaK KaKk

sTa Tema B OO0s3aTeIbHOM MUHHMYME COJIEp>KaHUs MPOIMUCAaHA KYpCUBOM, a 3HAUUT, HE

BHeceHa B TpeOoBaHUs K YPOBHIO MTOJATOTOBKH BBHITYCKHHKOB.

- No 6 «McKycCTBEHHbIE U CUHTETUUYECKUE OPraHMYE€CKHUE COSTMHEHUSD C 3 4acoB J0 2 3a

cuer uckimoueHus lIpakTudeckoit pabotel Ne 2 «Pacmo3HaBaHHe IIaCTMACC W BOJIOKOHY,

TaK KaK 4acTh JaHHOI paboThl, a UMEHHO «OTHOIIIEHHE TIACTMACC U BOJIOKOH K TOPEHHUIO»

MOJKET OBITh BBIIMOJTHEHA KaK JIOMAIIIHSS IPaKTU4IecKas padora.

3. U3 aBTOpCKOH MporpamMmbl UCKIIOYEHbI HEKOTOPbIE IEMOHCTPAIMOHHBIE U Ja0OPaTOpHbIE
OTBITHI U3-3a HEJAOCTAaTKa BPEMEHU Ha WX BBHINOJHEHUE NMpU | yace B HEHENI0, TaK Kak
aBTOpCKas MporpaMMma npeaycmarpuBaet 1 /2 yaca B HEJEINIO.

Jlannast paboyass mporpamMma MOXET OBITh pealn3oBaHa MPU  HUCTIOIB30BAHUHU
TPaJAWLIMOHHON TEXHOJOTMM OOydeHHs, a TakKe DIEMEHTOB JAPYTUX COBPEMEHHBIX
00pa30BaTeIbHBIX TEXHOJIOTHH, TEPEIOBBIX (OPM U METOIOB OOYUYCHHS, TAKUX KaK Pa3BUBAOIIICE
oOydeHre, KOMIBIOTEPHbIE TEXHOJIOTHH, TECTOBBIM KOHTPOIb 3HAHWNA W JIp. B 3aBUCUMOCTHU OT
CKJIOHHOCTEH, MOTPeOHOCTEN, BOBMOXKXHOCTEHN M CIIOCOOHOCTEM Ka)10I0 KOHKPETHOTO Kilacca.

2. BocnurtareJabHbIe 32a4M;

® BOCNMTaHME€ OTHOIICHHA K XHMMHH KaK K OJHOMY H3 q)YHI[aMeHTaJII)HI)IX KOMIIOHCHTOB
C€CTCCTBO3HAHUA U IJICMCHTY O6HIC‘ICJIOBG‘IGCKOI71 KYJIbTYPbI;

® fMnpUMeHEeHHe MOJYYEHHbIX 3HAHUH M yMeHHMH 11 0e30macHOro MCIHOJIb30BaHUS
BCIICCTB 1 MAaTCPUAJIOB B 6I)ITy, CEIBCKOM XO3IHMCTBE U HA IMPOU3BOACTBEC, pCHICHUS MPAKTHICCKUX
3a[1a4 B IOBCEHEBHOM )KU3HU, IPEIYNPEKICHUS SIBICHUN, HAHOCSIINUX BPEe 3I0POBBIO YETIOBEKA
Y OKpYKaIoIlEeH cpee.

3. TpeGoBaHus K 3HAHUAM y4alMXCH:

B Iloypounom mutanupoBaHuM B rpade «V3ydaemble BONPOCHD KYPCHBOM BbljieJIeH
MaTepHal, KOTOPBIH MOIIEKUT H3yISHUI0, HO He BKIIOYEeH B TpeOoBaHMs K YPOBHIO IIOATOTOBKH
BBIITYCKHHUKOB.

Konkpernsie TpeOOBaHUS K YpPOBHIO TOATOTOBKM BBITYCKHUKOB  OIPEIENICHBI IS
KaXJI0r0 ypoka M BKJItoYeHbl B [IoypouHoe miiaHnpoBaHUe.

B pe3ynomame usyuenus xumuu Ha 6a3060m ypoeHe Y4eHUK 001IHCEH

3HATHL/IIOHUMAThH

. sajicHenue XumMuyecKkue NOHAMUA: BEIIECTBO, XUMUUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAs U MOJIEKYJISpHAst MaCChl, HOH, aJNIOTPOIIUS, H30TOIIbI, XUMUYECKas
CBSI3b, AJIEKTPOOTPULATENBHOCTb, BaJEHTHOCTb, CTENEHb OKHUCIEHHS, MOJIb, MOJISIpHAas
Macca, MOJIApHBIA 00BEM, BEIIeCTBA MOJEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOEHUS,
PacTBOPBI, AIMEKTPOIUT U HEITEKTPOIIUT, AIEKTPOIUTHUECKAS AUCCOLHALINS, OKUCITUTEND U
BOCCTaHOBUTENb, OKHCIEHHE W BOCCTAHOBIEHHE, TEIUIOBOW 3(PQEeKT peakiuu, CKOpOCTh
XUMHYECKON peakluu, Karajiu3, XHUMHUYECKOe paBHOBECHE, YIJIEPOIHBIH  CKEJIET,
GbyHKIIMOHATBHAS TPYIIA, H30MEPUSs, TOMOJIOTHUS;

° OCHOGHbIE 3AKOHbl XUMUW: COXPAHEHUS MAaCChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOJUYECKUI 3aKOH;

L] OCHO6HblE meopuu xXumuu: XHUMHYIECKOM CBs3U, 3H€KTpOJIHTI/ILIeCKOI>'I JUCCoManuu,
CTPOCHUA OPraHUYICCKUX COCHHHGHHﬁ;



8adiCHellmue seuecmea U Mamepuaibl: OCHOBHBIC METaJUTbI M CILIABBI; CEPHAs, COJISHAS,
a30THAs U YKCYCHas KHCIIOTHI; EJIOYH, aMMHAK, MUHEPAJIbHBIC yI0OPCHHSI, METaH, ITHJICH,
alleTUJICH, OCH30J1, ATAHOJI, KHUPBI, MbLJIa, [IF0OK03a, caxapo3a, Kpaxmall, KjieTdaTrka, Oe/Ku,
HUCKYCCTBCHHBIC M CHHTETHYECKHE BOJIOKHA, KAYIYKH, IIIACTMACCHI,

yMeTh
Ha3bl6amp N3YYECHHBIE BELIECTBA 10 KTPUBUAIBHON» WM MEXAYHAPOAHOW HOMEHKIIATYPE;

onpedejmmb: BaJICHTHOCTb M CTCIICHb OKHUCICHHUA XHWUMHYCCKHX JJICMCHTOB, THII
XMMHYECKOH CBSI3U B COCOIMHCHUAX, 3apsaa MOHA, XapaKTEp CpE€Abl B BOJAHBIX pacCTBOpax
HCOPTaHUYCCKUX COGI[PIHGHPI?I, OKHCJIIMTCIIb U BOCCTAHOBUTCIIb, MIPUHAJIC)KHOCTD BCIICCTB
K pa3jIM4HbIM Kj1acCaM OPraHu4C€CKHUX CO€,I[I/IHCHI/II71;

Xapakmepu3oeams: SJIEMEHTBl MaJbIX MEPUOAOB MO HMX IOJOKEHUIO B MEPUOJIMYCCKON
cucteMe J[.M.MenueneeBa; oOmue XHMHYECKHE CBOMCTBA META/UIOB, HEMETAJUIOB,
OCHOBHBIX KJIaCCOB HECOPraHMYECKUX U OPraHUYeCKHX COCAUHEHUH; CTPOCHHE U
XUMHUYECKUE CBOUCTBA HU3YYCHHBIX OPraHNn4YCCKUX COCIIHHCHHﬁ;

00bACHAmMY: 3aBUCUMOCTb CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHMS; HPHUPOLY
XUMHUYECKON CBSI3U (MOHHOM, KOB&JIEHTHOH, METAJUIMYECKOH), 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON pPEeaKIMU U MOJI0KEHUSI XUMUYECKOTO PAaBHOBECHS OT Pa3JINYHBIX (PaKTOPOB;

6bINOJIHAMD Xumuueckuii IKcnepumernm 1o pacrio3HaBaHHIO BaKHCHIIINX
HCOPIraHUYCCKUX U OPraHNYCCKHUX BCIUICCTB,

npo6ooums CaMOCTOSITENIbHBI IMOUCK XUMHUYECKOM HH(OpPMalUM C HCIOJIb30BaHUEM
pa3IMYHBIX WCTOYHHUKOB (HAyYHO-MOMYJSPHBIX HW3JaHWN, KOMIBIOTEPHBIX 0a3 IaHHBIX,
pecypcoB MHTepHeTa); HCIONb30BaTh KOMIIBIOTEPHBIE TEXHOJOIMM Ui OO0paboOTKU H
nepeaayr XUMHIECKOW HHPOPMALIUH U €€ MPEICTABICHHUS B Pa3INYHBIX (hopMax;

HCII0JIb30BATHh HpHOﬁpeTeHHbIe SHAHU{l U YMCHUSA B HpaKTH‘leCKOﬁ AEeATECJIbHOCTH H
NOBCEAHEBHOM KM3HM IS

OO0BSICHEHUS XUMHUYECKHUX ﬂBJ’IeHI/If/'I, IMpoUuCXoasAux B IpHUpOAaL, 6I>ITy " Ha ITIPOU3BOACTBC,

OnpeaAcICHNA BO3MOXKXHOCTU IMPOTCKAHHUA XHUMHUUYCCKHUX npeBpameHI/Iﬁ B Ppa3InYHBIX
YCJIOBUAX U OLCHKHU UX HOCJIC,I[CTBPIP'I;

9KOJIOTUYCCKU I'PaMOTHOTI'O IMTOBCACHUS B Oprxcanmeﬁ cpeac;

OLICHKH BIIMSHUS XUMUYECKOT'0 3arpsA3HEHMS OKPYKAIOLICH Cpebl HA OpraHu3M YeJIOBEKa U
JIPYTU€E )KUBbIE OPTAaHU3MBI;

Oe3omacHOro oOpalleHus C TOPIOYMMU U TOKCUYHBIMU BEIECTBAMH, J1a0OpaTOPHBIM
o0opynoBaHuEM;

IMPUTOTOBJICHUS PACTBOPOB 3aJlaHHOH KOHIOCHTpAIlUX B 6bITy H Ha ITPOU3BOACTBC,

KpHTHHGCKOﬁ OLICHKU JOCTOBCPHOCTU XUMHYECKOU I/IH(i)OpMaI_II/II/I, HOCTyrIaIOIJ_Ieﬁ nu3
Pa3HbIX HCTOYHHUKOB.

4. Y4eOHO-MeTOANYECKUIH KOMILJIEKT

[IporpamMma kypca xumuu Juist 8 — 11 kaccoB 0011e00pa30BaTENbHBIX YUPEKACHUH.
I'a6puensu O.C — M.: lpoda, 2011. — 78, [2]c.I'abpuensu O.C., Mackaes @.H.,
[Tonomapes C.1O., Tepernun B.W. Xumus. 10 knace: yue6. 1ist o61meodpa3zoBart.
yupexaenuil. — M.: JIpoga, 2002.

lNa6puensa O.C. Xumus. 10 kmacc: 6a30BbIi YpOBEHB, yueo. 11 o0eoOpa3oBar.
yupexaenuil. — M.: JIpoga, 2009

I'abpuensu O.C., Octpoymos W.I'. Hacronbhas kaura yuurens. Xumus. 10 kinacc. — M.:
Hpoda, 2004.



4. Tabpuensu O.C., bepékun [1.H., Ymakoa A.A. u 1p. KoHTposbHbBIE U IPOBEPOYHBIE
pabotsl mo xumuu. 10 kimacc — M.: [Ipoda, 2003.

5. Ta6puensu O.C., Octpoymos U.I'., Octpoymona E.E. Opranndeckas Xumus B TECTax,
3amavax, ynpaxaenusx. 10 kmacc. — M.: JIpoda, 2004.

6. Tabpuensu O.C., [Tonomapes C.1O., Kapmosa A.A. Opranuueckas Xumusi: 3a1a4u 1
ynpaxuenus. 10 knacc. — M.: [Ipocsemenue, 2005.

7. Tabpuensu O.C., [Tonkosa T.H., Kapuosa A.A. Opranuueckas Xumusi: MeToIUYECKOe
nocobue. 10 kimacc. — M.: IIpocemenue, 2005.

8. T'abpumensn O.C., Batnuna JL.II. Xumuueckuii SKCepuMEHT 10 OpraHndeckoil xumuu. 10
kiacce. — M.: Ipoda, 2005.

9. Ta6puensu O.C., OctpoymoB W.I'. Xumus. 10 ki.: Metoauueckoe nocobue. — M.

Hpoda,2005.

10. Tabpuensu O.C., Pemeros I1.B. OctpoymoB W.I'. Hukutiok A.M. ['oTOBUMCS K €AHHOMY
rocyaapcTBeHHOMY dk3aMeHy. — M.: npoda, 2003-2004.

11. Tabpuensu O.C., OctpoymoB N.I'. Xumus 17151 IKOJIBHUKOB CTAPIINX KIACCOB U
MOCTYMAarMMX B By3bl: Yuel. [Tocooue. — M.: llpoda, 2005.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH
XuMu4eckui ayieMeHT. AToM. SIipo aToma, U30TOombl. DICKTPOHHAs 000JI09Ka. DHEPreTHUSCKUE
YPOBHH, NOAYPOBHHU. ATOMHbIE OopOuTany, s-, p-, d- a3nemMeHTsl. OCOOEHHOCTH pacHpeaeIeHUs
AJIEKTPOHOB IO OpOMTAIsIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJOB. DJIEKTPOHHAs
KOH(Urypanus aTOMOB.
Ilepnonnueckuil 3akoH u lleprnoauyeckas cucrema xumudeckux ieMeHToB 1. . Menneneesa.
Ca3p nepuoguueckoro 3akoHa u llepmonnueckoil cHCTeMbl XUMHUYECKMX 3JIEMEHTOB /.
N. MenaeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX U CIIOKHBIX BELIECTB MO IpyIIam
U 1ieprojiaM. 3HaueHHe MePUOJUUYECKOr0 3aKOHA B Pa3BUTUU HAYKH.
Crpoenue BeriecTBa. XMMHUUECKas CBsI3b. BUJIbI XMMHUYECKOH CBSI3U (KOBaJIEHTHAs HEMOJISIPHAsS U
NoJIIpHAsi, MOHHAs, MeTaJuInyecKas). MexaHu3mMbl 00pa30BaHUs KOBaJIEHTHON XMMHUYECKOM CBSI3U
(oOMeHHBII u JIOHOPHO-aKIENTOPHBIN). Bonoponnas CBS3b. BaneHnTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.
BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOCHMs. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.
IlonsiTne o aucnepcHeIX cucTemax. VICTMHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBas mois
BEILECTBA B pacTBOPE.
Knaccudukanus Heopranuueckux coeauHeHud. HomeHknaTypa HEOpraHMuYecKHUX BEIIECTB.
I'eneTndeckas CBA3b HEOPraHUYECKUX BEILECTB, IPUHAMIECKAIIUX K PA3IIMUHBIM KIIACCaM.
Xumuyeckass peakuus. Krnaccudukanus XUMHYECKMX peakUuili B HEOpraHMYecKoW u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHUS MACChl BELECTB, 3aKOH COXPAHEHUS W NPEBPALICHUS
SHEPTUH MIPU XUMUYECKUX PEAKIUAX.
CKkopocTh peakuu, €€ 3aBUCUMOCTh OT pa3IuyHbIX (akTopoB. OOpaTHMble peaKIMH.
Xumnueckoe paBHOBecHe. (DAKTOpHI, BIUSAIOMIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle [larense.
OnekTpoauTrueckas aucconuaiys. CHuibHbIe U ciadble 37eKTpoauTsl. Cpesla BOJHBIX pacTBOPOB
BEILECTB: KUCIIasi, HEUTpasbHas, LICII0YHasl.
OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.



DKcrepUMEeHTaIbHbIE METO/bl M3YUYEHHUS! BEUIECTB M MX MPEBPALICHUN: NTEMOHCTpAIMs TaOJIHIl
«ITepuognueckas cucrtema xumuueckux ’nemeHToB JI. Y. MeHneneeBa», u3ydeHue MoAeiei
KPUCTAJTINYECKUX PELETOK, Halro1eHue
U OMHCaHUE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKeHHEe MEPOKCHIa BOAOPOIa B
IIPUCYTCTBUM  KaTalu3aropa, OIPEIEICHUE Cpeabl pPacTBOPOB BEUIECTB €  IIOMOIIBIO
YHHUBEPCAIbHOTO MHJIMKATOPA, PEAKIMM MOHHOTO OOMEHa), MPOBEIeHNE MPAKTHUYECKONH padoThI
«BnusHe pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKLIUNY.

Pacuérnbie 3agaun.

Pacuérbl 10 ypaBHEHMSM XMMHYECKUX PEAKLUN, B TOM YHUCIIE TEPMOXUMHUYECKHE PACUYETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAasi JOJIs BEILIECTBAY.

Heoprannyeckass xumus

Hemeramnsl. [lonoxxenne HemeramnoB B [lepuoanueckoil cucreMe XMMUYECKUX 3JEMEHTOB /.
N. MenzneneeBa U OCOOCHHOCTH CTPOEHHUS aToMoB. (DH3MYECKHME CBOWCTBA HEMETAJUIOB.
AmoTponusi HEeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa U yriaepoaa).

XUMHUYECKUE CBOWCTBA BAKHEHIIIMX HEMETAUIOB (TaJIOTeHOB, CEPHI, a30Ta, hocdopa, yriaepoaa u
KpEMHHUSI) M UX COCAMHEHUH (OKCHIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJOPOJIHBIX
COCTMHECHU).

[IpuMeHeHre Ba)KHEUILINX HEMETANIOB U UX COEIUHEHUN.

Meramnsl. [lonoxxenne mertaimoB B llepuonnueckoil cucreMe XMMHYECKUMX 3J1eMEHTOB [l
U. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Oobiiue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METAUIOB. DJIEKTPOXMMHUECKUN psAJl HANpsLKEHUN
METaJIOB.

XUMHYECKUE CBOMCTBA BAKHEUIIUX METAUIOB (HATPUM, KaJIUM, KaabI[Ui, MarHui, aTlOMUHHM,
[UHK, XPOM, HKEeIle30, MEJIb) U UX COCTUHECHHIA.

OO6mme cocoObI moTyYeHusI MeTaJuI0B. [IpuMeHeHne MeTalioB B OBITY M TEXHUKE.
OKCIIEpUMEHTAIbHbIE METOJIbl M3YUYEHUsl BEIIECTB U MX MPEBPALICHUN: MU3YYEHHE KOJUICKIUU
«Meramiel M CIUIaBbl», OOpPAa3LOB HEMETANJIOB, pELIEHHE S3KCIEPUMEHTAIbHBIX 3ajad,
HAOMO/ICHUE U ONKCAaHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUAPOKCUIA AIFOMHHMSI C PaCTBOpPaMM KHUCJIOT M I€JI04Yeli, KaueCTBEHHbIE PEAKIIMM Ha KATHOHBI
METaJlIoB).

Pacuérnrie 3amaun.

PacuéTsl Macchl BemiecTBa WM 00bEMa Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe MU
00BEMY OJTHOTO M3 yYacTBYIOIIMX B PEAKIMM BELIECTB, pacyE€Thl Macchl (00BbEMaA, KOIUYECTBA
BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xumuu B 0O€CIEYEHHH 3KOJIOIMYECKOW, SHEPreTHYecKOM M NHIEeBOW Oe30MacHOCTH,
pa3BuUTUU MeAUIMHBL. [IoHATHE 0 HayYHBIX METOJaX MMO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHI.
[IpencraBiaenus o0 OOLIMX HAy4YHBIX NPUHIMIAX MPOMBIIUIEHHOIO TMOJYyYEHHs BasKHEHIINX
BEIECTB.

YenoBek B MHpE BEIIECTB W MAaTEPUAJOB: BAXKHEHIIME CTPOUTEIBbHBIE MaTEPHUAIIBL,
KOHCTPYKIIMOHHBIE MaTepHuaybl, KPACKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE YI00pEHUs.

X¥UMHS U 310pOBbE YEIIOBEKA: IIPaBUJIA HCIIOIb30BAHMS JIEKAPCTBEHHBIX IIPENapaTroB, MPaBUIIA
6e301macHoro HCIIOJIb30BaHNUs IIpenapaToB OBITOBOI XUMUHU
B MOBCEHEBHOM KU3HM.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXNnpeaMETHBIX CBs3ed NMpH M3y4yeHUH OOIIed M HeopraHMueckod xumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK
U TIOHSATHUH, SBISAIOIIUXCS CUCTEMHBIMHU JUISl OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.



OO01mue ecTeCTBEHHO-HAYyYHBIC TMOHSATHUS: HAy4YHBIM (PakKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHUHTE3, KiacCcu(UKaIus, TEePUOJUIHOCTh, HAOIIOICHNE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpPEHHUE, SIBJICHHE.

®dusnka: marepus, SHEPrus, Macca, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, H3O0TOII,
pPaOaKTUBHOCTh, MOJICKYJa, SHEPTeTUYCCKUI YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUCCKUE BETUYMHBI U SMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: xierka, opranusm, 3KocucreMa, omocdepa, Makpo- ¥ MUKPOIIIEMEHTHI, BUTAMUHEI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIC TTOPO/IBI, TTOJIE3HBIE HCKOITAEMBIE, TOTLINBO, PECYPCHI.
TexHomoTHUs: XUMHYECKash MPOMBIIIIEHHOCTh, METAJUTYPTUs, MPOU3BOJICTBO CTPOUTEIHHBIX

MaTcpurajoB, CEIbCKOXO03SIHCTBEHHOE IMponu3BOACTBO, nucBasa MMPOMBIIIJICHHOCTD,
(bapMaI_IeBTI/ILIeCKaH IMPOMBINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHUYCCKUX Impernaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcepuraioB, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOITPAMMBI 110 XHMMUWU HA
HbA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHHUS OOYUYaIOIUMUCS MPOrpaMm
cpeaHero oOmero odpazoBaHHs (JIMYHOCTHBIM, METalpeAMETHBIM M MpeaMeTHbiM). HaydHo-
METOJUYECKOW OCHOBOM i pa3pabOoTKU IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHHS MpPOrpamMMm
CpeIHero o0mero 00pa3oBaHus SBISETCS CHCTEMHO-IEATETbHOCTHBIN MTOIXO/T.

B cooTBETCTBHUM C CUCTEMHO-EATEIBHOCTHBIM MOAXO0A0M B CTPYKTYPE JINYHOCTHBIX PE3yJIbTaTOB
OCBOCHHS TpeaMeTa « XHUMUs» Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHMsI BBIICICHBI CIEIYIOIINE
COCTaBJISOLIHE:

OCO3HaHWE OOYYAIOIIMMHUCS POCCUUCKOM TPAKIAHCKOW HUIEHTUYHOCTM — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICICHHIO;

HaJIMYMe MOTUBALMU K 00yUEHUIO;

[[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JUYHOCTH Ha OCHOBE KIIFOYEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIMXCsl PYKOBOJACTBOBATbCS B CBOEH JESATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0Opa3oBaHus;

HaJIMYue MPaBOCO3HAHMS SKOJIOTMUECKON KYJIbTYpbl U CHIOCOOHOCTH CTaBUTh LIEJIH U CTPOUTh
JKU3HEHHBIE T1JIAHBI.

JInuHOCTHBIE PEe3yabTaThl OCBOCHUS IpenMeTa «XUMHs» JTOCTUTaloTCs B €AMHCTBE y4eOHOH U
BOCIIUTATEIbHON NEATEIbHOCTH B COOTBETCTBUU C T'YMAaHMCTHUYECKHUMH, COLIMOKYJIbTYPHBIMU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJ€aJaMH POCCUHCKOTO TIpa)KAAaHCKOro OOIIeCTBa,
OPUHITHIMU B OOIIIECTBE HOPMAaMH M MpaBUJIAMH MOBEICHHS, CIIOCOOCTBYIOIIMMHU IMpolieccaM
CaMOIIO3HAHUs1, CAMOPa3BUTHUSI U HPAaBCTBEHHOT'O CTAHOBJIEHUSI IMYHOCTH 00Y4arOIINUXCS.
JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS MpeaAMeTa «XUMHUSD» OTPAKAIOT CPOPMUPOBAHHOCTH OMBITA
MO3HABATEIIbHON U MPAaKTHYECKON IEeSATeNIbHOCTH O0Yy4aroluXcsl MO pean3alluyd NMPUHSATHIX B
00111eCTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHUS:

OCO3HAHUS 00YUYAIOITUMUCS CBOUX KOHCTUTYIITMOHHBIX TIPAB U 00513aHHOCTEH, YBAKECHHSI K 3aKOHY
Y TIPaBOTIOPSAJIKY;

MPEACTABICHUS O COLMATIBHBIX HOPMaxX U MpaBUjIaX MEKJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;
TOTOBHOCTH K COBMECTHOM TBOPUYECKOH MAESITETbHOCTH MpPH CO3/IaHUU Y4YEOHBIX IPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;



CIIOCOOHOCTH TIOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX MpU
aHaJIM3€ Pa3IUYHbIX BUJIOB YUeOHOI 1eATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS

LEHHOCTHOTO OTHOLIEHUS K UCTOPUYECKOMY U HAYYHOMY HaCJIEIUI0 OT€YECTBEHHONW XUMUU;
YBaXCHHS K IMPOIIECCY TBOPUYECTBA B OOJIACTH TEOPUU M MPAKTUYCCKOTO MPUMECHECHHS XHMHH,
OCO3HAHHSA TOT0, YTO JIOCTH)KEHUS HAyKH €eCTh pe3ylbTaT JJIMTENbHBIX HaOII0/ICHUH,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;
MHTEpeca M MO3HABATEIbHBIX MOTHBOB B IOJIYYEHUHU U MOCIEIYIOIIEM aHaIu3e HHPOPMAIUH O
MEePEIOBBIX JTOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUM;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPaBCTBEHHOTI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OLIEHUBaTh  CHUTYallMM, CBA3aHHbIE C  XUMHUYECKHMMH  SBIICHUSIMH,
U TMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE IMOBEJICHUE U TTOCTYIIKU CBOMX TOBAPHILEH C MO3ULIUIM HPABCTBEHHBIX
Y IIPaBOBBIX HOPM U OCO3HAHHUE MOCIEICTBUI 3TUX NOCTYIIKOB;

4) dopMupoBanusi KyJbTYPbl 310POBbS:

MOHMMAHUA LIEHHOCTEH 30pOBOro © 0Oe3omacHOro o6Opasza KU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;
coOirofeHust mpaBuil 6€30MacHOro OOpaIIeHHsl ¢ BEIIECTBAMU B OBITY, MOBCEHEBHOM XKU3HU U B
TPYAOBOM AEATEIbHOCTH;

MOHMMAHUS LIEHHOCTH MPaBWJI MHIUBUIYaIbHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEACHHS B
CUTYAIUIX, YTPOXKAIOUIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUA TOCIEJACTBUI M HENPHUATUS BPEIHBIX NPHUBBIYEK (YHNOTPEONEHUS aJKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B Y4€OHO-MCCIEAOBATEIILCKON  JEeATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE YYaCTHE B PEHICHUH MPAKTUYECKUX 3a]1a4 COLMATIbHON HANIPaBICHHOCTH
(B paMKax CBOEro KJiacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY M3YYEHHUIO MPpOodeccuil pa3IindyHOro poja, B TOM YHUCJIE Ha OCHOBE
MIPUMEHEHHUS NMPEAMETHBIX 3HAHUI M0 XUMUU;

YBaXXEHUS K TPYAY, JIIOASAM TpyJa U pe3yJbTaTaM TPYI0BOH JACATEIHHOCTH,

TOTOBHOCTU K OCO3HAHHOMY BBHIOOPY WHAMBUAYAIbHON TpPAaeKTOPHH O0pa3oBaHUsA, Oymyiiei
Mpo()eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) ’K0JIOrMYeCKOr0 BOCTIUTAHUSA:

HKOJIOTMUYECKH [EIeCO00Pa3HOT0 OTHOLIEHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHMMAaHUA TJ00aTbHOTO XapakTepa HKOJIOTHUECKUX MpoOJIeM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HAaHUA HEOOXOJMMOCTH HCIONB30BAHUS TOCTHKEHUH XUMHH Ui PELISHUS BOIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HEMPUATHUS JEHUCTBUM, MPUHOCAUIMX BPEJl OKPYKAIOIIEH NPUPOAHONU cpene, YMEHUs
MIPOTHO3UPOBATH HEOJIATOMIPHUATHBIE YKOJIOTHUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX JCHCTBUIN
Y TIpeI0TBpaIIaTh UX;

HaJUYMsl PA3BUTOTO  OKOJOTMYECKOTO  MBIIUICHUS, HKOJOTHYECKONW KYyJIbTYpHl, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HaNpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMo(oouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:



c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayK{ U OOIIIECTBEHHOU MPAKTHUKH;

MOHUMAHUS CTICIIU(PUKN XUMUU KaK HAYKH, OCO3HAHUS €€ poiiu B (POPMHUPOBAHUH PAIIMOHAIIEHOTO
HAay4YHOT'O MBIIUICHUSI, CO3/IaHUU IIEJIOCTHOTO MPEACTABICHHUS 00 OKpYXKAIoIeM MHPE Kak O
€MHCTBE MIPUPOJIBI U YETIOBEKA, B TO3HAHUY MIPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH TTPOOIIeM
COXpaHEHHUs MPUPOTHOIO PABHOBECHSI;

yOeXKAEHHOCTH B 0CO0OH 3HAYUMOCTH XWUMHUHU JUISS COBPEMEHHOW IHMBWIM3AMHU: B €€
T'YMaHUCTHYECKON HAINpaBICHHOCTH M BaYXHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
0o0ecreYeHnH yCIOBHIA yCIIEITHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KKIOTO ICHA
00111eCTBA;

€CTECTBEHHO-HAYYHON IPAMOTHOCTH: IOHUMAHHUSI CYLITHOCTH METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX
B C€CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJb30BaTh IOJIy4aeMble 3HAHMS JUIsI aHaau3a M
OOBSICHEHUS SBJICHUM OKPYXAIOIIEr0 MUPA U TPOUCXOASAIINX B HEM U3MEHEHUMN, YMEHUS JIeJaTh
000CHOBaHHBIE 3aKJIIOYEHUS HAa OCHOBE HAaY4YHBIX (DAKTOB W HMEIOIIMXCS JIaHHBIX C IIEbIO
MOJIYYCHUS JOCTOBEPHBIX BBHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEJILHO MCIOJIb30BaTh XUMUYECKUE 3HAHHUS JJIs pEIIeHUs IMpoOjieM B
peaTbHBIX KU3HECHHBIX CUTYAIIHSIX;

HMHTEpeca K MO3HAHUIO M UCCIIEA0BATEIbCKOM AESTEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTHU K HEMPEPBHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K AKTUBHOMY
MOJIyYEHHUIO HOBBIX 3HAHUI MO XUMUU B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTAMU;
WHTEpeca K 0COOCHHOCTSIM TPy/ia B PA3IMUHBIX cepax MpoPecCHOHATHHON JIeITeILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbie pe3yiibTaThl OCBOSHHS YUEOHOTO mnpenMera «XHMHUsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHUS OOYYAMOIIUXCS  MEKIUCIUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHONH KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEPTUsl, SBICHHUE, MPOIECC, CUCTEMA, HAYUHBIN (DaKT, MPUHIIMI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCTIEI0BaHUE, HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);
YHHUBEpCcalbHble yueOHble AeWCTBHSA (IIO3HABATEJIbHbIE, KOMMYHHKATHUBHBIE, DPETYJSTUBHBIE),
obecnieunBarommue GopmupoBaHue GYHKIIMOHATHLHONW TPAMOTHOCTH U COIIMATLHOM KOMITETEHITUU
00yJaromuxcs;

CHOCOOHOCTh oOyuaromuxcs HCIOJIb30BaTh OCBOEHHBIE MEXIUCHIUTITNHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie  pe3yJdbTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCATbHBIMH  Y4€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

OB.HaZIeHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁﬂbIMl/l NMO3HAaBAaTCJIbHBIMHU HeﬁCTBHHMHZ

1) 6a3oBble JJorMYecKHUe AeHCTBUS:

CaMOCTOSITENILHO ~ (OPMYITUPOBAaTH W aKTyallU3WpOBaTh MpoOJIeMy, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONpeNEeNATh e AeTEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHIKEHHS, COOTHOCUTD
PE3YIbTAThI ACATCIIBHOCTU C IMTOCTABJICHHBIMU LCJISAMU



UCIIOJIb30BaTh ITPU OCBOCHUH 3HAHUH MPUEMBI JIOTHYECKOT'O MBIIIUICHUS — BBIIEIATh XapaKTepPHbIE
NPU3HAKU TOHATUHN U yCTaHABJINBATh UX B3aUMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOIIUE TOHATHUS
JUIs OOBSICHEHUS OT/ICIBHBIX (DAaKTOB U SIBJICHUH;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALMK BEUIECTB U XUMUUECKUX PEAKIINI;
YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTBH JIOTMUYECKHE pacCYXICHHsI (MHAYKTHBHBIC, JI€AYKTUBHBIEC, 10 AHAJIOTUH), BBIIBIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B pacCCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHHUS;

IPUMEHSTH B IIPOLIECCE ITO3HAHNUS, UCIOIb3YEMbIE B XUMUN CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
peoOpa3oBbIBaTh MOJIEJIbHBIE IPEJICTABICHUS — XMMUYECKUH 3HaK (CHMBOJI) 3JIEMEHTA,
XuUMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTHUECKUX 3314, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIEC ITPEICTABICHUS AJIS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;
(bopMynHpoOBaTh LIEIU U 337ja4d UCCIIEJOBAHNUS, UCII0JIb30BaTh IOCTABIEHHBIE U CAMOCTOSTEIBHO
c(hopMyJIMpOBaHHbIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUS U OCHOBBI /1151 JOPMHUPOBAHUS
TUIIOTE3bI 110 IPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMbIX CYXKACHUMH;

BJIQJIETh HABbIKAMU  CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS U IPOBEIACHUS  YYEHHMUECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIaHHOM
pabore;

nproOpeTaTh ONBIT YUYEHUYECKOH HCCIIE0BATEIbCKOM M MPOEKTHOM AEATEIbHOCTH, IPOSBIATh
CIIOCOOHOCTh M T'OTOBHOCTb K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB PEILEHUS MPAKTHUECKUX
3aj1ay, MPUMEHEHUIO Pa3IMYHbIX METOJIOB TO3HAHUS.

3) padora ¢ unpopmaunmeii:

OPUEHTHPOBATHCSI B PA3JIMUYHBIX HMCTOYHMKAX HMHGOpMaLMU (HAYyYHO-IOMYJSpHAas JUTepaTypa
XUMHYECKOTO COJICp)KaHUs, CIpaBOYHBIE MOcoOus, pecypchl HHTepHeTra), aHanM3MpOBAThH
UHPOPMALIMIO pa3IMYHBIX BUAOB U (OpM MpencTaBieHUs, KPUTUYECKU OLICHUBATh €&
JIOCTOBEPHOCTH M HETTPOTUBOPEUYNBOCTD;

(GbopMyIHpOBaTh 3aIPOCH] U MPUMEHSTH Pa3InYHble METObI IIPU MOUCKE U 0TOOpe HH(pOpMAaIHH,
HE0OXOIUMOM ISl BHIOJTHEHUS YUEOHBIX 3a/1a4 ONPEIeIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMy NpeACTaBiIeHUs HWHPOpPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbI, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIH A3BIK B Kau€CTBE CPEJCTBa MpH paboTe ¢ XMMHUYECKOWH MH(popMaluei:
IPUMEHSTh MEeXINpeaMeTHbIE ((PU3NUecKre U MaTeMaTUYeCKUe) 3HAKU U CUMBOJIbI, (hOPMYIIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISITHOCTH.

OBnaneHne YuuBepCaJdbHBIMM KOMMYHHUKATHBHBIMHA JeHCTBUSIMM:

3aJaBaThb ~ BONPOCHI IO  CyIIECTBY  oOcCyxkaaeMoil  TemMbl B XOAe  Juajora
W/WIM JUCKYCCHUHU, BBICKa3bIBaTh HJEH, (POpPMYIHpOBaTh CBOM MPEUIOKEHHUS OTHOCUTEIIBHO
BBITIOJTHEHM S IPEAIOKEHHOM 3a/1a4H;

BBICTYNaThb C TMpe3eHTaluedl pe3yibTaTOB IO3HABATENbHON JAESITEIbHOCTH, MOTYyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM TPU  BBIIOJHEHUU XUMHUYECKOIO
HKCIIEPUMEHTa, MPaKTU4YEeCKOH paboThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro IIPOEKTa U (dopmynrpoBaTh BBIBO/IbI



0 pe3yIbTaTaM MPOBEAEHHBIX UCCIEAOBAHUN ITyTEM COTIIACOBAHUS MMO3UIIUIN B X0JIe 00CYKICHUS
1 00MeHa MHEHUSIMH.

OBnanefme YHUBEPCAJIBHBIMHA PEryJIITUBHBIMUA JeHCTBUSIMM:

CaMOCTOSITENIbHO TUTAHUPOBATh M OCYIIECTBJISATH CBOIO IMO3HABATEIBHYIO JIEATEIHHOCTD,
ompenenss e€ eI W 33aJa4d, KOHTPOJIHUPOBATh M MO MEpe HEOOXOJAMMOCTH KOPPEKTUPOBAThH
npeyiaraeMblii ITOPUTM JCUCTBUN TIPHU BHITIOJHEHUH YYEOHBIX M HMCCIICIOBATEIIbCKUX 3ajad,
BBIOMpATh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYYCHHS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOCH JICATEIIPHOCTH HAa OCHOBE CaMOAHAIM3a U CAMOOIICHKH.

I[OHO.TIHI/ITe.]'[LHaH JUTEpaTypa AJd YUYUTETsA

bynkyc I1.®. Knura qyist yrenust no opranndeckoit xumun — M.: IIpocsemenue, 1985

Kupsikos B.I'. Oprannueckas xumus. —M.: [Ipoceemenue, 1983

3. Jlumun P.A., SIxumoBa E.E., BoporaukoBa H.A. Xumusa. Metoauueckue marepuaist 10-11
kiaccol. - M.:[lpoda, 2000

4.  Hazaposa I'.C., JlaBpoBa B.H. Ucnosnb3oBanue yueOHOro 000py1oBaHUS HAa IPAKTUUECKUX
3aHATUAX N0 Xumun. —M., 2000

5. Jlugun P.A u ap. Xumus. 10-11 knaccel. JJunaktudeckue marepuansl (Pemenue 3agaya). —
M.: Ipoda,2005.

6. Jlumuu P.A., Maprynuc B.b. Xumus. 10-11 knaccel. Junaktuueckue marepuansl. (TecTsl n
npoBepouHbie 3aaanus). — M.: JIpoda, 2005.

7. Apremenko A.M. Opranuueckas xumusi: Homenknatypa. M3omepus. OieKTpOHHbIE
addextrr. — M.: JIpoda, 2006.

8.  Cyposuesa P.II. u ap.Xumus. 10-11 knaccel. HoBeie Tectsl. — M.: [Ipoda, 2005.

9.  Papeuxwuit A.M. Koutponbusie pabotsl mo xumun B 10-11 kmaccax: [locobue mist yauress.

— M.: Ilpoceemenue, 2005.

N —

JlonoIHUTeIbHAS JTUTepaTypa I yYeHUKa

1. Maneimukuna B. 3anumarensHas xumus. Heckyunsiii yueOnuk. — Cankr-IlepreOypr: Tpuos,
1998.

2. Apremenko A.W. Y auBuTenbHbIN MUp oprannueckor xumuu. — M.: JIpoda, 2005.

Anuk6eposa JIL.YO., Pykk H.C.. [Tone3nas xumust: 3agauu u uctopus. — M.: JIpoda, 2006.

4.  CrenuH b.Jl., Anuk0epoaJl.}O.. 3anumarenbHbie 3aaHus U 3PPEKTUBHBIE ONBITHI IO XUMUU. —

M.: [Ipoda, 2005.

Aptemenko A.U. Ilpumenenune opranndeckux coenunenuit. — M.: JIpoda, 2005.

6. Kapnosa A.A., Jleskun A.H. Opranndeckas XxuMusi: WjuntoctpupoBanHslid kype: 10(11) knacc:
nocobue i ydamuxcs. — M.: [Ipocsemenue, 2005.

7. Ymkanoa B.H., Moanuauc H.B. Xumusa: Konkypcubele 3amanust u oTBeTH: [locoOme st
noctynaronmx B BY3s1. — M.: [Ipoceemenue, 2005.

(O8]

9]

6. KoHTpOJIb 32 YPOBHEM 3HAHUW y4JalIUXCs MIPEAYCMATPUBAET IPOBEICHUE TPAKTUYECKHX,
KOHTPOJIBHBIX PabOT M TEKYIIMX CAMOCTOSITENIbHBIX paboT B paMKaX Ka)KIOW TEMBI B BHJIE
dbparmMenTa ypoka.

MOHHUTOPHHT YPOBHS O0OYYEHHOCTH M Ka4eCTBa 3HAHUN YUAIINXCS MO YIeOHBIM YETBEPTSIM.
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