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[Iporpamma mo XMMHUM Ha YpPOBHE cpemHero ooOmiero obOpas3oBaHHs pa3paboTaHa Ha
ocHoBe ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
Oenepanun», TpebOBaHU K pe3yJibTaTaM OCBOSHHS OCHOBHOI 00pa3oBaTeNlbHOM MpOrpamMmbl
cpeanero obmiero obpaszoBanus, ¢ yuétoM KoHIenuuu npenogaBaHus y4eOHOTO HpeaMera
«Xumus» B o0pa3oBaTeNbHBIX opraHusanusx Poccuiickoit denmepamuu, a Tak ke pabouei
MIPOTPaMMOM BOCITUTAHUSL.

OO11iee 4ncI0 4acoB, OTBEAEHHBIX IJI1 W3YUYCHHsS] XUMUH, Ha 0a30BOM YpOBHE CPETHETO
obmero oOpaszoBanus, cocraiser 68 gacoB: B 10 kmacce — 34 gaca (1 ywac B Hememo), B 11
kiacce — 34 gaca (1 gac B Hezeo).



COJEP)KAHUE OBYYEHUA
10 KITACC

OPITAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOil XUMHMH

IIpenMer oOpraHM4ecKOM XHMMHH: €€ BO3HUKHOBEHHE, pa3BUTHE W 3HAYCHHUE
B II0JlyYE€HUU HOBBIX BELIECTB U MaTepuajoB. Teopus cTpOCHUs OpraHUYECKUX COECIUHEHUH A.
M. bytnepoBa, €€ ocHOBHbIE NOJOXKEHUsA. CTPyKTypHbIE (OPMYJbl OPraHMYECKUX BELIECTB.
['omosnorus, n3oMepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEAUHEHMUSX — OJMHApHBIE U
KpaTHBIE CBS3H.

[IpencraBnenne o  kiaccuukanum  opraHmdeckux  BemiectB.  Homenkmarypa
OpPraHMYECKUX COEIMHEHMM (CUcTeMaTHuecKkas) M TpHUBHAJIbHbIE HA3BaHMUA BAKHEUIIMX
IIPEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIC METO/IbI M3YYEHUS BEUICCTB M MX MPEBPAILCHUN: 03HAKOMIICHHE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAHUE JAEMOHCTPALMOHHBIX ONBITOB IO
NPEBPAILCHUIO OPTaHUYECKUX BEIECTB IPH HarpeBaHUH (TUIaBJIeHUE, 0OyTIIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHHA psAx. MeTaH M 3TaH — IpocTeniue
IpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHUus U
TOpEHUs ), HaX0XACHNUE B IPUPOJIE, TIOJTYyUEHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHUM Psil. DOTUIIEH U NMPONUIIEH — IPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XUMHUYECKHE CBOMCTBa (peakiuH TUIPUPOBAHHS,
rajJloreHUpOBaHUs, TUAPATALUHU, OKUCIICHHS U OJIMMEpU3alluN ), TOJyYeHHE U IPUMEHEHHE.

Ankanuensl: Oytanuen-1,3 u metunOyraaueH-1,3: cTpoeHue, BaXHEHITHE XUMHYECKUE
cBo¥icTBa (peakuus noaumepusanun). [losyueHrne CHHTETHYECKOTO KayuyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKHH psa. AUETWIeH —
IPOCTEHIINNA MPEeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, FAJIOT€HUPOBAHMS, TUApATALIK, TOPEHMSI ), IOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocra, cTpoeHue, (U3MUYECKHE M XMMHUYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAHUS. W HUTPOBAHMs), IOJyUYE€HUE U MpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOkCcUYHOCTh  apeHOB.  ['eHeTmyeckas  CBsI3b  MEXIYy  YIVIEBOJOPOJaMH,
IIPUHAUIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[IpupoaHble UCTOUHUKH yIIIeBOAOPOAOB. [IprpoaHblil ra3 u nonyTHble HEPTSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TMEpPEeroHKa, KPEeKUHT
(TepMHUUECKH, KaTaTUTHYECKUI), nupoau3. [IpoaykTel nepepaboTku He()TH, UX TPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ IPOYKThI €ro nepepadboTKy.

OKClepUMEHTAJIbHBIE METO/Ibl M3YUYEHHUs BEUIECTB M UX MPEBPAIEHUN: 03HAaKOMJIEHHE C
o0pa3laMu MjIacTMacc, KaydykoB U pe3uHbl, Koyutekinu «HedTe» u «Yroasy, MojenupoBaHue
MOJIEKYJ1 YIJIEBOAOPOJOB U TalOT€HONPOM3BOAHBIX, IPOBEIECHNUE IPAKTUYECKON palbOoThI:
MIOJTy4Y€HHUE ITUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérneble 3anaum.

Bbruncnenuss mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Maccel, 0o0bEMa, KOJIMYECTBa
HCXOJHOIO BEIIeCTBAa WM NPOAYKTa pEaKklIMHU 1O HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB MJIM IPOAYKTOB PEAKIIMH).

Kucnopoacoaepxaniue oprannyeckne coeinHeHUst

[IpenensHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHON: CTpOeHHe, (PU3MUecKue u
XUMHYECKHE CBOWCTBA (peakluu C aKTHMBHBIMH METaJlJlaMH, T'aJJOT€HOBOJOPOJaMHU, TOPEHHE),
IpUMeHEeHHEe. BogopoIHbIe CBSI3U MEXAy MOJIEKYJaMH CIUPTOB. JlelicTBHE METaHOJIA U dTaHOJIa
Ha OpPTraHu3M YeJIOBeKa.

MHOroaToOMHbIE CHOUPTBHL. OTWICHTJUKOIb W TIHULEpUH: CTPOEHHUE, (PHU3UUECKUue U
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peaKkus Ha




MHOTOATOMHBIE CHUpPTHI). JlelicTBME Ha OpraHu3M uejoBeka. [IpuMeHEeHHWE TiullepuHa U
STUJICHTJIUKOJISL.

@deHo: CTPOCHHME MOJIEKYJIbl, (DU3MUECKHe M XHUMHUYECKHe CBOHcTBAa. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpnerunpl ¥ kemonwvl. DopMmanbpAeruj, ameTanblIeruj: CTpoeHue, (Uu3NyYecKue u
XUMHUYECKHE CBOMCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAaUECTBEHHBIE pEAKLMH),
IIOJIy4YE€HUE U IPUMEHEHHUE.

OnHOOCHOBHBIEC TIpeeTbHBIE KApOOHOBBIE KUCIOTH. MypaBbiHAs U YKCYCHAs! KUCIIOTHI:
CTpO€HUue, pU3NUECKUe U XUMHUYECKUE CBOICTBA (CBOWCTBA, 00LIME I KJlacca KUCIIOT, peaKiusl
TepuUKaAMK), TOoNyueHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE ICHCTBHE.

CrnoxHble 3¢upbl Kak NPOU3BOJHbIE KAPOOHOBBIX KUCIIOT. 'MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHue xupoB. buosnorudeckas poib KUPOB.

VYrneBojpl: cocTaB, Kiaccu(uKanus yriaeBoJoB (MOHO-, 1u- U noaucaxapuabl). ['mokos3a
— MPOCTEUIINI MOHOCAXapHJl: OCOOCHHOCTU CTPOCHHS MOJEKYJbI, (PU3NYECKUE U XUMHUYECKUE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcunoM meau(ll), oxucieHme aMMuadyHbIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKJICHHE B TMPUPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykros3a Kak U30Mep IIIHOKO3bI.

Kpaxman u nemiono3a kak npupojiHbie noauMepsl. CTpoeHHe Kpaxmalla U LEUII0I03bI.
dusnueckue 1 XMMUYECKHe CBOWCTBA KpaxMaia (TMIpoJin3, KaUeCTBEHHAs PEAKLIUs C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHHUs BELIECTB M MX IMPEBpAIllEHUN: NPOBEACHUE,
HaOJII0IeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugoMm wmeau(ll)), MHOroaroMHbIX
COUpTOB (B3auMojeiicTBue riuiepuHa ¢ rugpokcuaom meau(ll)), anprerngoB (okuciaeHue
aMMHa4YHBIM pacTBopoM okcuna cepebpa(l) um rumpoxcumom wmemu(Il), B3ammoneiicTBue
Kpaxmajla C MOAOM), HPOBEAECHUE MPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

PacuérHeie 3a1ayn.

Bbruncienuss 1o ypaBHEHHIO XUMHUYECKOW peakmuu (Macchl, 00BbEMa, KOJIMYECTBA
UCXOJIHOTO BEIECTBA MJIM MPOJYKTAa PEAaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).

A3zoTconeprkaliye OpraHn4eckre COeINHEHUS.

AMUHOKHUCIOTBl Kak aM(pOTepHble OpraHuYeckue coequHeHus. Pusznyeckue Hu
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha npuMepe IMLuHA). buonornyeckoe 3HaueHue
amuHOKuCIOT. [lentumsl.

benkn kak nmpupoIHBIE BBICOKOMOJIEKYJISIpDHBIE coeluHeHus. llepBuunas, BTOpUYHas U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUECKHE CBOMCTBa OENKOB: TUIPOJIN3, JEHATypalus,
Ka4eCTBEHHbBIE PEaKIui Ha OEJKH.

OKCIepUMEHTAJIbHBIE METOJIbl M3YUEHUsl BENIECTB UM UX MPEBpallleHUui: HaOI0JeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OeNKOB INpH HarpeBaHWHU, LIBETHBIE
peakiuu OENKOB.

BbicokomosekyIsipHbIe COeIHHEHHSA

OCHOBHbIE TOHSTUS XMMHUHU BBICOKOMOJIEKYJISPHBIX COEAMHEHUN: MOHOMEp, MOJHMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUHU, CPEOHSAS MOJIEKyJspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

OKCIIEpUMEHTAJILHBIE METO/Ibl M3YUYEHUs BEUIECTB M MX NPEBPAIECHUN: 03HAKOMJIEHHE C
o0pa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayuyKOB.

MexXnpeamMeTHbIE CBA3H.

Peanusanus MexnpenMeTHBIX CBSI3€M MPHU M3yYEHWH opraHndyeckor xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHSATHH, TaKk U
MOHSTHUMN, SBISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.




OOwie ecTeCTBEHHO-HAay4YHbIE IOHATHUSA: SBJICHHME, HAy4yHbIH (DakT, T'MIIOTE3d, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIM, MEPUOAUYHOCTh, HAONIOJCHUE, HU3MEpEHHeE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

@dusuka: Marepus, OSHEpPrus, Macca, aroM, DJJEKTPOH, MOJEKYyJId, SHEPreTUYECKUM
YPOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEILECTBa, (PU3MUECKUE BETUYUHBI U
€AMHMLIBI UX U3MEPEHMUS.

buonorus: knerka, opraHusMm, o6uocdepa, oOOMEH BELIECTB B OpraHusMe, (OTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

I'eorpadus: MuHepasbl, TOpHbIE TOPO/Ib, MOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHoyorys: NUILEBBIE MPOIYKTHl, OCHOBBI PAlMOHAJIBHOTO NUTAHUS, MOIOIINE
CPEICTBA, JICKAPCTBEHHBIE M KOCMETHYECKHE Ipenaparbl, MaTepuanbl U3 HCKYCCTBEHHBIX U
CUHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMu4ecKuil admeMeHT. AToM. Sapo aroma, HU30TOMNBI. DJIEKTPOHHAs 000JI0UKA.
DHepreTUuecKrue ypoBHH, MOIYPOBHU. ATOMHbBIE OpOHUTany, s-, P-, d- anemMeHTsl. OCOOCHHOCTH
pacrpeneneHust SIEKTPOHOB M0 OPOUTAISAM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucremMa XMMHYECKHUX 3JIeMEHTOB [l
U. MenneneeBa. CBs3b NEpUOIUYECKOrOo 3akoHAa M Ileproguyeckoil CHUCTEMBI XMMHUYECKHUX
anemenToB JI. 1. MeHnzeneeBa ¢ COBpEMEHHOM TEOpHEN CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOICTB XMMHUYECKUX 3JEMEHTOB U 00pa3yeMbIX UMM IPOCTBIX U CJIOKHBIX BEIIECTB
110 TpyIIaM U repruojaM. 3HaueHHe NePUOANUYECKOT0 3aKOHA B Pa3BUTHH HAyKU.

Crpoenue BemiecTBa. XHUMHYECKas CBsS3b. BuAbl XMMHUYECKOH CBs3M (KOBaJEHTHas
HETOoJISIpHAsl W TIOJISIpHAsl, WOHHAs, METaJUIMdecKas). MexaHu3Mbl 0Opa3oBaHUsI KOBaJCHTHOU
XMUMHUYECKON CBsI3M (OOMEHHBIM U JTOHOPHO-aKLENTOpHbIN). Bonopoanas cBs3b. BaneHTHOCTD.
DneKTpoOTpULATENIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOIEKYJIAPHOTrO U HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsaTHe 0 aucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOWIHBIE pacTBOpBL. MaccoBast 10J1st
BEILECTBA B paCTBOPE.

Knaccupukanus Heopranuueckux coequHeHui. HomeHkiaTypa HeopraHudyeckux
BEUIECTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKMX BEIIECTB, NPUHAMISKAIUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckass peakuusa. Knaccudukanms XMMHUYECKMX peakiMii B HEOPraHUYECKOW U
OpraHMYECcKON XMMHUU. 3aKOH COXPAHEHHS] MACChl BELLIECTB, 3aKOH COXpPAHEHUs U MpeBpalleHus
DHEPrUM NIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT Pa3IMYHbIX (akTopoB. OOpaTUMbIE peaklUu.
XnMmuyeckoe paBHOBecHe. DaKTOpbI, BIUAIOIME HA COCTOSHHUE XMMHUYECKOTO PaBHOBECHS.
ITpunnun Jle HlaTense.

Onexrponutuyeckas nucconuanus. CuibHble U cinabble 37eKTpoiauThl. Cpena BOAHBIX
pPacTBOPOB BEIECTB: KUCasi, HEUTPAJIbHAS, IIEJI0YHasl.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIepUMEHTANIbHBIE METO/bl M3YUYEHHs BEIIECTB M HMX MPEBPALICHUM: AEMOHCTpalus
tabmun «llepuognueckast cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
Mozeen KPUCTAJTINYECKUX PEIIETOK, HaOmroieHue
U OIMCaHNE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3oKEeHHE MEPOKCHIAa BOIOPOIA B
IPUCYTCTBUM KaTaJM3aTopa, ONPEACIEHUE Cpeapl pPacTBOPOB BEIIECTB C  IOMOIIBIO
YHHMBEPCAJIbHOT'O WHAMKATOpA, pEaKM MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKONH PabOThI
«BnusiHMEe pa3anyuHbIX (PAKTOPOB HA CKOPOCTh XUMHUUECKON PEAKIIHI.




PacuérHble 3a1aun.

Pacuérel 1mo ypaBHEHUSM XUMHUYECKHX PEAKLUNA, B TOM YHUCIE TEPMOXUMUUYECKUE
pacu€Tsel, PaCYETHI C UCIIOIB30BAHUEM TOHATHUS «MACCOBAs 0JISI BELLIECTBAY.

Heoprannueckas xumus

Hemeramnsl. Ilomoxenune HemeraioB B Ilepuoandeckoil cucreMe XMMHYECKUX
anementoB [I. U. MenneneeBa u 0COOEGHHOCTH CTpOEHHsI aroMoB. (DuU3MUecKHe CBOICTBa
HEMETaJJIOB. AJIJIOTPOIMS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepona).

XUMHUYECKHE CBOWMCTBA BAXXKHEHIIMX HEMETAUIOB (TalOreHOB, Cepbl, a3ora, ¢ocdopa,
yriaepoja U KpeMHHUs) U UX COeTUHEHUN (OKCUIOB, KUCIOPOACOIEPHKAIUX KHCIOT, BOJOPOJHBIX
COCIMHEHUH).

[IpuMeHeHne Ba)KHEUIINX HEMETAIUIOB U UX COCUHEHUN.

Merasuisl. [lonoxenue Meramuios B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB /.
. MenneneeBa. OCOOEHHOCTH CTPOEHMs 3JIEKTPOHHBIX 000J0YeK aTOMOB MeTaioB. OOmue
¢u3nueckue cpoiictBa MeTauioB. CIUlaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METAJIJIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEHUIIUX METAJUIOB (HATpUM, Kajaui, KaibIUi, MarHuu,
QIIOMUHUH, [UHK, XPOM, XKeJe30, MeJlb) U UX COCJUHEHUH.

OO6mre ciocoObl oMy4YeHHst MeTaJUIOB. [IpMeneHe MeTayuioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEINECTB M MX IPEBPAILCHUN: H3Y4YCHHE
KoJuleKuuu «MeTauibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHUE SKCIEPUMEHTAIBHBIX
3ajay, HaOJIOJEeHHWE M  ONMCaHUEe JEeMOHCTPAllMOHHBIX U  JAaOOPaTOPHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérneble 3anaum.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKIMU BELIECTB, pacu€rbl Macchl (00BEMA,
KOJINYECTBA BEILIECTBA) MPOJLYKTOB PEAKIIUHU, €CIH OJIHO U3 BEIIECTB UMEET IMPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B oOecleYeHHH SKOJIOTMYECKOH, HHEPreTHYecKO M  MHIIEBOH
0€30MacHOCTH, Pa3BUTHUM MeAULIMHBL. [lOHATHE O HayyHBIX METOAAX IO3HAHUSA BEIIECTB U
XUMHYECKHUX PEAKIIUH.

[IpencraBinenuss 00 OOMmMMX HAYYHBIX MPUHIUNAX [POMBIIIJIEHHOTO IOJIY4YE€HHUS
BaXHEHILNX BEILECTB.

YenoBek B MHpe BEUIECTB U MaTepUajoB: Ba)KHEWIIME CTPOUTENIbHbIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KepaMHUKa, MaTepuaibl I SJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4eCKHe U MUHEpPAJIbHbIE y100pEHUSI.

XuMHUs ¥ 310pOBbE 4YEJIOBEKA: MpaBHiIa HCIIOJIB30BAHMS JIEKAPCTBEHHBIX IPENApaTOB,
IpaBuia 0€e30MacHOro MCIIOJIb30BaHUs IpenapaToB ObITOBOM XUMHH
B [IOBCEIHEBHOM JKHU3HH.

MeXnpeAMETHBIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3€H NMPH U3yYeHUHU OOIIeH U HeOPraHUYECKOM XUMHUH B
11 xnacce ocyliecTBiIseTCs Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYUHbIX MOHSTHH,
TaK U NOHSTHUH, ABJISIOLUIMXCA CUCTEMHBIMU IS OTIENBHBIX NIPEAMETOB €CTECTBEHHO-HAYUYHOTO
UKJIA.

OOme ecTecTBEHHO-HAY4YHbIC MOHATH: HAay4dHBId (pakT, rumoresa, 3aKOH, TEOpus,
aHaIW3,  CHHTE3,  KiacCHU(pHUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  HKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHNUE.

®duszuka: marepusi, SHEprusi, Macca, aToOM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, WM30TOI,
PalMOaKTUBHOCTh, MOJIEKYJa, YHEPreTHUYECKUH YpOBEHb, BEILIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorusi: kieTka, opraHusM, sKocHUcTeMma, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.




I'eorpadus: MuHepabl, TOPHbIE TOPO/IbI, MOJIE3HBIE HCKOMAEMBIE, TOIUINBO, PECYPCHI.

TexHonorus:  XUMHUYECKass  IPOMBIIICHHOCTb,  METAJUIyprusi,  IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035HCTBEHHOE IPOM3BO/ICTBO, IUILEBas
IPOMBIIIICHHOCTh, (papMaleBTUYECKass MNPOMBIILICHHOCTh, IPOM3BOJCTBO KOCMETHYECKHX
IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUANIOB, 3JEKTPOHHAs IPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.

IINIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUSA ITPOTPAMMEI 110 XUMHWU HA
BA30BOM YPOBHE CPE/IHEI'O OBILIIEI'O OBPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBaHMUSA K pe3yJbTaTaM OCBOCHHS OOYYarOIIUMUCS
IporpaMM CpeAHero ooiiero oopazoBaHMsl (JINYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
pOrpaMM CpeaHero odIero o0pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO0/.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM IMOJXOAOM B CTPYKTYpPE JIMUHOCTHBIX
pe3yJabTaTOB OCBOCHMS IpenMeTa «XUMHS» Ha YypOBHE CpelHero ooOuiero ooOpa3zoBaHUs
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOINE!

— O0CO3HaHHE OOYYarOIMMHUCS POCCUMCKOM TIpakJaHCKOW HMJIEHTHMYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEIEICHUIO;

— HaJINYMe MOTUBAIMH K 00yUeHHIO;

— LIEJICHAIIPaBJIICHHOE DPAa3BUTUE BHYTPEHHUX YOEXIEHUH JMYHOCTH Ha OCHOBE
KJIFOYEBBIX [IEHHOCTEN M HCTOPUUECKUX TpaauLUii 0a30BOM HAyKU XHMUHU;

- FOTOBHOCTb M CIIOCOOHOCTh OOydYarouuxcsi PYKOBOJCTBOBAaTHCSI B CBOEH
NeSITEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, IPHUCYILUMHU LEJIOCTHOMH cCHCTEME
XUMHYECKOTro 00pa3oBaHus;

— HaJINYMe IPAaBOCO3HAHMS SKOJIOTHYECKOH KYJIbTYPbl U CHOCOOHOCTU CTaBUTh LIEIIH
U CTPOUTH KU3HEHHBIC IITAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHMS INpeaMeTa «XUMHS» JOCTUTAlOTCS B €AMHCTBE
y4eOHOM M  BOCHUTATENbHON JEATEIBHOCTH B COOTBETCTBUU € T'YMaHHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
IpaXIAaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNPAaBWIAMH TOBEICHHS,
CHOCOOCTBYIOLIMMHU MPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOI'O CTAHOBJICHUS
JMYHOCTH 00yYaromuxcsl.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS NpeaMeTa « XUMHsD» OTpa)xaroT COPMHUPOBAHHOCTh
OMbITa IIO3HABATEIbHOM M TNPAKTHMUECKOH JAESITENbHOCTH OO0YyYarolMXcsi M0 pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

— 0CO3HaHMs OOYyYaroIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IpaB U OOsI3aHHOCTEH,
YBa)KEHUSI K 3aKOHY U IIPABONOPSIKY;

— NPEJCTAaBICHUS O COLIMATIBHBIX HOPMaX U MPaBUIAX MEKIUYHOCTHBIX OTHOIIEHUI
B KOJJIEKTHBE;

— TOTOBHOCTH K COBMECTHOM TBOPUYECKOW IESATEIBHOCTH NMPH CO3JaHUU Y4EOHBIX
IIPOEKTOB, pEIIEHUU Yy4eOHBIX U T[I03HABATEIbHBIX 3aJa4, BBIIOJHEHUU XUMHYECKHX
JKCIIEPUMEHTOB;

— CIOCOOHOCTH TIOHMMATh ¥ IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI
JPYTUX MPU aHATU3€ Pa3IMYHBIX BUJIOB YU€OHOH NeATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

— LIEHHOCTHOTO OTHOLIEHMsI K MCTOPUYECKOMY M HAyYHOMY HacCJIEIUIO
OTE€UYCCTBCHHOM XUMUH;

— YB@KEHHUsI K TIIPOLIECCY TBOpYECTBA B OOJACTH TEOPUHM U MPAKTUUYECKOTO
NPUMEHEHUS XHMHUH, OCO3HAHMSI TOTO, YTO JOCTHUKEHHS HAyKH €CTh Pe3yJbTaT IJIUTENbHBIX
HaOJI0IeHNH, KPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX IOMCKOB, MOCTOSHHOTO TpyJAa YYEHBIX U
NPaKTHUKOB,;



— MHTEpEeCa M MO3HABATEIbHBIX MOTHMBOB B IOJYYEHUH U IMOCIEIYIOIIEM aHAIU3e
UH(OPMALIMHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€UeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

— HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 [TOBEACHHUS;

— CIIOCOOHOCTH OLIEHUBATh CHUTYallUd, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHHUIMH,
U IPUHUMATh OCO3HAHHBIE PEUICHMS, OPUEHTHUPYSICh HAa MOpPaJbHO-HPABCTBEHHbBIE HOPMBI U
LEHHOCTH;

— FOTOBHOCTH OLICHMBAaTh CBOE IOBEJEHUE M IIOCTYIIKM CBOMX TOBApHILIEH C
MO3ULIMA HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIIKOB;

4) hopMUpoOBaHUS KYJIbTYPHI 3/10POBb:

— NOHMMAaHUA  I[IEHHOCTeW 370poBoro M Oe3omacHoro oOpasza  >KHM3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PM3MYECKOMY U IICHXUYECKOMY
3J10POBBIO;

— coONroficHUsI TpaBWJI OE30MacHOTO OOpalieHus C BEImEeCTBAMH B  OBITY,
MTOBCETHEBHOM KU3HU U B TPYJIOBOH JESATEIIBHOCTH;

— NOHMMAaHHMS [IEHHOCTHU MPaBWJI UHIUBHUIYaJTbHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOLIUX 3J0POBbIO U KU3HU JIIOACH;

— OCO3HAHUS TMOCJIEJICTBUM W HENPUSTHUS BPEIHBIX MPUBBIUEK (yHOTPeOICHUS
QJIKOTOJIs1, HAPKOTUKOB, KypeHus);

5) Tpy10BOT0 BOCIIUTAHUS

— KOMMYHHUKATUBHOU KOMIIETEHTHOCTHU B y4e0HO-HCCIIeI0BATENbCKOM
NeSITeTbHOCTH, OOIIECTBEHHO ITOJIE3HOM, TBOPUECKOH U APYTHX BUAAX JNESITECIHHOCTH;

— YCTAaHOBKHM Ha aKTHBHOE y4YacTHE€ B PELICHHUM MPAKTUYECKHUX 3aJa4 COLUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

— UHTEpeca K MNPAaKTHUYECKOMY H3yUYEHHUIO MPOQEecCHil pa3lIuyHOro pojaa, B TOM
YHCJie HA OCHOBE NPUMEHEHUS PEAMETHBIX 3HAHUN 110 XUMUH;

— YBa)XEHUS K TPYAY, JHOJAM TPpyJa U pe3yJibTaTaM TPYI0BOU AESATEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHYaJIbHON TPACKTOPHH 00pa30BaHus,
Oynyueit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB M IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JIOTHYECKOT0 BOCTIUTAHUSI:

— HKOJIOTMYECKH I1€I€CO00pPa3HOro OTHOLIEHWS K MPUPOJE, KaK HCTOYHHUKY
CYILLIECTBOBAaHMsI )KU3HU Ha 3eMIIE;

— NOHMMAaHUS TJIOOAJBHOTO XapakTepa OSKOJOTMYECKHX MpoOsieM, BIHSHUA
HPKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLIMATIBHON CPEJIbI;

— OCO3HAaHHS HEOOXOJWMOCTH HCIOJIb30BaHUS AOCTHKEHUM XUMUU Ji pEIICHUs
BOIIPOCOB PaIlMOHATIBHOTO IPUPOJOIOIB30BAHNUS;

- AKTHBHOTO HENPUATUS NEHUCTBUN, NMPUHOCAIIMX BpPEJ OKPY’KAIOIIEH MPUPOIHOU
cpede, yYMEHHMs  IPOrHO3UPOBAaTh  HEONArompusTHbIE  SKOJIOTMYECKHE  IOCIIEACTBUS
IPEANPUHUMAEMBIX ACUCTBUN U IPEAOTBpALIATh UX;

— HaJIMYUS Pa3BUTOrO 3KOJOTMYECKOIO MBIIUIEHHUS, 3KOJOTMYECKOW KYJIBTYPHI,
OMbITa JESTENIbHOCTH 3KOJOTMYECKOW HaNpaBiIeHHOCTH, YMEHMSI PYKOBOJCTBOBAaTbCS HWMHU B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJILHOMN MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS:

— c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHUS,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHs HayKH U OOIIECTBEHHOM NMPaKTHUKH;

— MOHMMAaHUA CHelU(PUKU XUMHUH KaK HayKH, OCO3HaHUs €€ posikd B HOpMUPOBAHUH
PalMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUsI 00 OKpY’KaIoIeM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YeNOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH M
peLeHnH mpobIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

— yOXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH ISl COBPEMEHHOMN ITMBUIN3AIUN: B



e€ TYMaHHCTUYECKOW HAIPaBJICHHOCTH W BaYKHOM POJIM B CO3JJaHUM HOBOM 0a3bl MaTepHUaIbHON
KyJbTYpPBI, PEUICHUH TI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTUYecKOM, MUIIEBOM M HOKOJIOIMYeCKON O0e30MacHOCTH, B Pa3BUTUU MEIULIMHBI,
00eCTeYeHN! YCIOBHH YCIIEIIHOTO TPYyia U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaKJOT0 YiIeHa
00111eCTBA;

— €CTECTBEHHO-HAYYHOW IPaMOTHOCTHU: ITOHUMAaHMsI CYLIHOCTH METOJIOB NO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJIy4aeMble 3HAHUS s
aHamM3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOMIETO0 MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINXCS TaHHBIX
C LIEJIBIO MOJIY4YEHUSI JOCTOBEPHBIX BHIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITENIHO HCIIOIb30BaTh XUMUYECKUE 3HAHUS Ui PEIICHUs
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaLUsX;

— MHTEpeca K O3HAHUIO U UCCIIE0BATEIbCKOM AESTENIbHOCTH;

— TOTOBHOCTM M  CIIOCOOHOCTHM K  HENpPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUI0, K aKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAHMI MO XUMHH B COOTBETCTBHH C
YKU3HEHHBIMH MTOTPEOHOCTSIMU;

— UHTEpeca K OCOOEHHOCTAM TpyJa B Pa3IUUYHBIX cdepax NpodhecCHOHATHHON
JeSITEIIbHOCTH.

METANPE/IMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yabTaTbl OCBOEHUS y4uyeOHOro mnpenMera «XHMHS» Ha YPOBHE
CpeaHero o0miero 0opa3oBaHus BKIIIOYAIOT:

— 3HAYMMBbIC I ¢ dbopmupoBaHus MHPOBO33pEHUS oOyuaromuxcs
MEXIUCIUIUTMHAPHBIE (MEXKIIPEeIMETHbIC) OOIIeHayYHbIe MOHSATHS, OTPaXKaIOIINUe IeIOCTHOCTh
HAYYHOW KapTHHBI MHpA U CHCHH(HUKY METOJOB IMO3HAHUS, WCIOJIB3YEMBbIX B ©CTECTBECHHBIX
Haykax (MaTepus, BEIECTBO, SHEPTus, SBIIEHUE, MPOIECC, CUCTEMa, HAYyYHBIH (aKT, MPUHLUII,
TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAOIIOJeHHe, H3MEpeHHe,
SKCIIEPUMEHT U ApYyTHue);

— YHUBEpCaJbHbIE ydeOHblE JelCTBUS (TIO3HABATENIbHBIE, KOMMYHUKATHBHEIE,
perynatuBHble), oOecreunBaromue (GopMupoBaHUE (PYHKIIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;

— CHOCOOHOCTh OOYYAIOLIMXCS HCHOJIb30BaTh OCBOECHHBIE MEXIAHUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHblE yueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COIIMAIbHOM MPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU Y4€OHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJIATUBHBIMU JIEHUCTBUSMU.

Ogi1ajeHne YHMBeEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMM 1€HCTBUSIMU:

1) 6a3oBble JIOrUYecKHe AeiCTBUSA:

— CaMOCTOSITENIbHO (POPMYJINPOBATH U aKTyaIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

— ONpeAeNsaTh LEeIN JAEITeIbHOCTH, 3ajaBas MapaMmMeTpbl M KPUTEPUH UX
JOCTH>KEHHS, COOTHOCUTH PE3YJIbTAThI IESITEIbBHOCTH C TIOCTABICHHBIMU LIETISIMU;

— UCIIOJIb30BaTh IPU OCBOCHWM 3HAHUN MPUEMBI JIOTUYECKOTO MBILIUICHUS —
BBIJICNIATh XapaKTE€pHbIE MPU3HAKKA MOHATHUN M YCTAaHABIMBATH MX B3aUMOCBS3b, UCIOJIb30BATh
COOTBETCTBYIOIINE MOHATUS ISl OOBSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUM;

— BBIOMpATh OCHOBAHUS U KPUTEPUU TSI KIacCU(DUKAIIMK BEIIECTB U XUMHUYECKHX
peaKuuii;

— YCTaHABIUBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3U MEXKI1Y U3YUAaEMbIMU SIBJICHUSIMU;

— CTPOUTH JIOTUYECKUE PACCYXKICHUS (MHIYKTHBHBIC, JETYKTHUBHBIE, 10 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

— MPUMEHATh B MPOLECCE MO3HAHUS, HCIOJIb3YEMbIE B XUMUHU CHMBOJIMYECKHE
(3HaKOBBIE) MOJENH, MPEeoOpPa3OBBIBATH MOJEIbHbIE NPEICTABICHUS — XHMHUYECKUH 3HaK



(cUMBOJ) 3J€eMeHTa, XUMU4eckast GopMylia, ypaBHEHHE XUMHUECKON peakuu — MpU pelIeHun
y4eOHBIX IMO3HABATENbHBIX W MPAKTUYECKHX 3a7ay, NPUMEHATh Ha3BaHHBIE MOJEIIbHBIC
MIPEACTABJICHUS ISl BBIABIICHUS XapaKTEPHBIX MPU3HAKOB M3Yy4YaE€MbIX BELIECTB M XUMUYECKHUX
peaKuui.

2) 0a3oBble HCCJIe0BaTEeIbCKUE IeCTBUS:

— BJIa/IETh OCHOBaMM METOJOB HAy4HOIO IIO3HAHMUS BELIECTB U XUMHUYECKHX
peaKIuii;

— (dbopMyIHpOBaTH LEIH M 33Ja4d UCCIEIOBAHUS, UCIIOIb30BaTh MMOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYIHPOBAHHBIE BOMPOCH! B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CYKJICHHIA;

— BJIAJETh HABbIKAMU  CAaMOCTOSITEJIBHOIO  IJIAHUPOBAaHUS W NPOBEIECHUSA
YUEHHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HAONI0IATh 3a XOJIOM IIpolecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbrar, (HOpMyIHpoBaTh OOOOIIEHUS U BBIBOIBI
OTHOCHTEJIHO JOCTOBEPHOCTHU PE3yJIbTATOB UCCIICAOBAHMS, COCTABIATH 00OCHOBAaHHBIN OTYET O
pojieslaHHOM paboTe;

- IpUOOpeTaTh  ONBIT  YYEHUYECKOM  MCCIENOBAaTEIIbCKOW M IPOEKTHOM
JESTEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIHHOMY IOUCKY METO/OB
pelIeHUs IPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METO0OB ITO3HAHUS.

3) paGora ¢ unopmaunmeii:

— OPUEHTHPOBATHCSI B PA3IMYHBIX UCTOYHUKAX MH(OpMAIUM (Hay4YHO-TIOMYJIsipHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
aHAM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

— (dopMyJIMpOBaTh 3ampOChl U MPUMEHATH PA3IUYHBIE METOJbI IPU TOUCKE U
otOope uHpopMaIuu, He0OXOAUMOI! /17151 BBITIOJIHEHUS YUEeOHBIX 33/1a4 ONpeIeIEHHOTO TUTIA;

— npuoOpeTaTh  ONBIT  WCHOJB30BAHUSA  WHGPOPMANMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTMI U Pa3JINYHBIX TOMCKOBBIX CUCTEM;

— CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBHYIO (hOpMy TpeacTaBiIeHHS MHPOPMALUU
(cxeMbl, rpaduKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKHU U JIPYTHE);

— UCIIOJIb30BaTh HaY4YHBIH S3bIK B KAUECTBE CPEACTBA IpPU padoTe C XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue M MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpeBHATYPbl, HOMEHKIIATYPY;

— UCMONb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HarJIsJHOCTH.

OBnajgenne yHMBepCaAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSMMU:

— 3a/laBaTh BONPOCHI IO CYHIECTBY OOCYyXJaeMOWl TeMbl B XOJA€ Juajiora
W/WIN JTUCKYCCUH, BbICKa3blBaTh WJEH, (OPMYIMPOBATH CBOU MNPEATIOKEHUS OTHOCUTEIBHO
BBITNIOJITHEHMSI IPEAJIOKEHHOM 3a/1a4;

— BBICTYIIaTh C IIPE3EHTAlMENl pE3yJIbTaTOB IO3HABATEJIILHOM JEATEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSTENBHO WJIM COBMECTHO CO CBEPCTHMKAaMH IIpU  BBIOJIHEHUU
XMUMHUYECKOTO SKCIEPUMEHTa, MPaKTHYECKOW paboThl MO MCCIEJOBAHUIO CBOMCTB H3y4aeMbIX
BEILECTB, peanu3anuu y4eOHOro IIPOEKTA " (dhopMynupoBarthb BBIBO/IbI
[0 pe3yJibTaTaM [POBEAEHHBIX HCCIEJOBAHUM ITyTEM COIVIACOBAaHUs NO3ULMM B XOJe
o0cyxaeHuss 1 0OMEHa MHCHHUSIMU.

OByajgeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMU 1eICTBUAMM:

— CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh M OCYIIECTBISATh CBOI  IMO3HABATEJbHYIO
JeSITeIbHOCTD, ONpenenss e€ Lead U 3a7ayd, KOHTPOJIUPOBaThb M MO Mepe HEO0OXOAMMOCTU
KOPPEKTUPOBaTh IMpelaraeMplii aJropuT™M JIEUCTBUH TMpU  BBINOJIHEHWH Y4YEOHBIX U
UCCIIEIOBATEIbCKUX 3aJ1au, BbIOMpaTh Hambosiee 3(pPeKTUBHBINA cIOCO0 UX PELICHUs ¢ yuETOM
MOJTyYEHHUs] HOBBIX 3HAHUH O BEIIECTBAX U XUMUUECKHUX PEAKIIHIX;

— OCYLIECTBIIAITh CAMOKOHTPOJIb CBOEHM AESITEIBHOCTH Ha OCHOBE CaMOAHalIM3a U
CaMOOIEHKH.



HNPEAMETHBIE PE3YJBbTATHBI
10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUSD OTPaXKaroT:

— c(hOpPMUPOBAHHOCTH MIPECTABICHUN 0 XUMHUYECKOH COCTaBIISIONICH €CTeCTBEHHO-
HAyYHOM KapTUHBI MHpaA, POJM XUMHUU B IO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUSI W KYJbTYpPhl JIMYHOCTH, €€ (YyHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN IS
pelleHusT TPAaKTHYECKUX 3aJad M SKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3/10pOBBIO U IIPUPOJIHOM Cpeie;

— BJIa/ICHUE CUCTEMO XUMHYECKHUX 3HAHUH, KOoTopas BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATHS (XMUMHUYECKUN SIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aroma,
MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKasi CBA3b, CTPYKTYpHas dopmyiia
(pa3BépHyTas U coKpaliéHHas), MoJib, MOJISIpHAsi Macca, MOJISIPHBIA 00BbEM, YTIIEPOIHBIN CKETET,
byHKIMOHAIbHAS TpyMNa, pauKai, H30MepHus, W30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YTJIEBOAOPOABI, KUCIOPOA U a30TCOJEPIKAIINE COCIUHEHUS, MOHOMEp, NOJUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHHUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUSI OpraHMYeCKUX
BeuiectB  A. M. ByriepoBa, 3akoH COXpaHEHHMS MacChl BEILIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHWA, JIeXKAlllue B OCHOBE MOHUMaHUS
MPUYMHHOCTH U CUCTEMHOCTU XUMHUYECKUX SBJICHUM, (DAKTOJIOTMUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OJMyYeHUHU U 0€30MaCHOM HCIOJIb30BAHNN BaKHEUIIINX OPraHUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESATEIHHOCTU YETOBEKA;

— c(OpPMUPOBAHHOCTh YMEHHH BBISBISATH XapaKTepHbIE TNPU3HAKK MOHSITHH,
YCTaHABIMBATh WX B3aUMOCBA3b, HCIIOJIH30BATh COOTBETCTBYIOIIME IOHATUS TMPH ONMUCAHUU
COCTaBa, CTPOCHHUS U MPEBPALEHUI OPraHUnYeCKUX COeTMHEHUM;

— c(hOpMUPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHYECKYI0 CHMBOJUKY JJIA
COCTaBIICHUS MOJEKYJIAPHBIX M CTPYKTYPHbIX (pa3BEPHYTOM, COKpamEHHON) dopMyl
OPTraHWYECKUX BEIIECTB U YPABHEHMM XUMHUYECKUX PEaKIUi, U3rOTABIMBATH MOJEIH MOJICKYJI
OpPraHUYECKUX BEIIECTB I WUTIOCTPALIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS,;

— c(hOpMUPOBAHHOCTh YMEHUN YCTAaHABIMBATH NPUHAIICKHOCTh H3YUYEHHBIX
OpPraHMYECKHUX BEIIECTB IO HX COCTaBy U CTPOEHUIO K OINpeAenEHHOMY KIaccy/Tpymme
COEIMHEHU N (yrieBomopossl, KHCIIOPOJ u a30TcoJepIKalIe COEIMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS), JaBaTh UM Ha3BaHUS IO CUCTEMaTHYeCKOW HOMEHKIIAType
(IUPAC), a Takxe MPUBOIWTH TPUBHAJIbHBIC Ha3BaHUS OTICIBHBIX OPraHUYECKHUX BEIICCTB
(oTUJeH, TPOMUIIEH, alleTUJIeH, OTWUJICHIJIMKONb, THUIEepuH, GeHon, Gopmambaeru,
areTajgbAerul, MypaBbUHAsE KHUCIOTAa, YKCyCHas KHUCJIOTa, OJICMHOBAas KHUCJIOTA, CTEapHUHOBAs
KHCTIOTa, TTI0K03a, (PPYKTO3a, Kpaxmal, 1eJUTF0JI03a, TIHUIIH);

— chOpMUPOBAHHOCTh YMEHHS  ONpPENENsATh BHUABI XHMHUUYECKOW CBSI3M B
OpPTaHMYECKUX COSAMHEHUSX (OAMHAPHBIC U KPATHBIE);

— chOpMUPOBAHHOCTh YMEHHS TPUMEHATH TIOJIOXKEHHUS TEOPUH  CTPOEHUS
oprannueckux BemiectB A. M. BytnepoBa st 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

— c(hOpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (U3HUECKHE U
XUMUYECKHE CBOMCTBA THUITMYHBIX MIPEJACTABUTENCH PA3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
(MeTaH, 3TaH, OSTWIEH, NPOMWIEH, aleTHieH, OyrtaaueH-1,3, merunOyramuen-1,3, OeH301,
METaHOJI, ATaHOJI, dTHJICHTJIMKOJIb, TJIMIEPUH, (EHOJI, alleTalbJAeTH ], MypaBbUHAsI U yYKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmai, IeJUI0JI03a, aMUHOYKCYCHas KHCIIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIIUNA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

— c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHHKH YTJIIEBOJAOPOIHOTO
CBIPBs (HEPTH, MPUPOIHBIN Ta3, YTOJb), CIIOCOOBI UX MEPepabOTKH U MPAKTHUECKOE TMPUMEHEHUE
MIPOIYKTOB MEepepabOTKH;

— c(OPMHUPOBAHHOCTh ~YMEHHHA TPOBOJUTH  BBIYMCICHUS MO XUMHYECKUM
ypaBHEHUsM (Macchl, 00BEMa, KOJIWYECTBA MCXOIHOTO BEIIECTBA WM MPOAYKTAa PEAKIUU IO



U3BECTHBIM  Macce, 00bEMYy,  KOJIMYECTBY  OAHOTO M3  HCXOAHBIX  BEILECTB
WJIM IPOJYKTOB PEAKIIUN);

— c(OPMHPOBAHHOCTh YMEHHMH BJaJeThb CUCTEMOM 3HaHUIl 00 OCHOBHBIX METOJAaX
Hay4HOI'O IT03HAHMS, UCIOJIb3YEMbIX B XUMHUU NP U3YUYEHUU BELIECTB U XMMUYECKUX SIBICHUN
(HaOmroJeHMe, M3MEpEeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMUYECKHUE 3HAHUS JUISl IPUHSTHS PEILIECHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEILIECTBAMU U MX IIPUMEHEHUEM;

- c(OpPMUPOBAHHOCTh YMEHHUH COOJIOaTh MpaBWJIa TOJIB30BAHUS XUMHUYECCKOM
HOCYIOM M J1abOpaTOpHBIM 00OpPYNOBaHMEM, a TakKXe IpaBuila OOpallleHUs C BEIIeCTBaMHU B
COOTBETCTBUH C HHCTPYKLHUSMH 10 BHIITOTHEHHUIO JTA00OPATOPHBIX XUMHUECKUX OTIBITOB;

— cOPMHPOBAHHOCTh ~YMEHMH IUIAHUPOBATb M BBINOJHATH  XUMHUYECKHIM
AKCIEPUMEHT (TIPEBPAILEHUSI OPraHUYECKUX BELIECTB IIPU HArpeBaHUU, NOJyYEHHUE 3TUJIEHA U
U3y4YEHHE €ro CBOICTB, KAUECTBEHHBIE PEAKIIMM OPraHUYECKUX BEIECTB, JEHATypauus OelKoB
OpY HArpeBaHWHU, IIBETHBIE pPEAKIMU OETKOB) B COOTBETCTBMM C NPAaBWIAMU TEXHUKHU
0€30I1aCHOCTH NP 0OpAIlEHUH C BELIECTBAMU U JIAOOPAaTOPHBIM 000PYI0BAHUEM, NIPEICTABIIATh
pe3yabTaThl XMMHYECKOTO S3KCIepHUMEHTa B (opMe 3amucCH YpPaBHEHUIH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIMpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

— c(OpPMUPOBAHHOCTh ~ YMEHUN  KPUTHYECKH  aHAJIU3UPOBATh  XUMHUYECKYIO
UHGOpPMALIMIO, MOJYyYaeMyl U3 pa3HbIX HCTOUYHUKOB (CpeicTBa MaccoBO HH(OpmManuy,
WuTepHeT u 1pyrux);

— c(OpMHUPOBAHHOCTh YMEHUU co0uo1aTh IIpaBuJIa JKOJIOTHYECKU
11eJ1€C000pa3HOro MOBENEHUS B OBITY U TPYAOBOM JEATENBHOCTH B LIENSAX COXPAHEHUSI CBOETO
3I0pPOBbsl M OKPYXarolled IMPUPOIHOM Cpellbl, OCO3HABATh ONACHOCTH BO3ICHCTBHS Ha JKHUBbBIE
OpraHu3Mbl ONPEAEIEHHBIX OPraHMYECKUX BEUIECTB, IMOHMMAas cwmblca mnokasarens I[IJIK,
HOSACHATh Ha MpUMepax CIocoObl YMEHbIIEHUS U NPEAOTBPALICHUs UX BPEJHOIO BO3IACHCTBUS
Ha OpraHu3M 4eJIOBEKa;

— JUId  O0y4YaroLMXCs C OrPaHMYCHHBIMM BO3MOXHOCTSIMU 3J0POBBS: yMEHUE
OPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHHS BEIIECTB M XHUMHYECKHX
SIBJICHUIA;

— JUISL CJICTIBIX M CTTA00BUAAIIMX OOYYaroIIMXCs: YMEHHE HCIIOJIB30BaTh perbedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins s 3anucu XuMudeckux Gopmyir.

11 KIIACC

IIpenmeTHble pe3ynbTaTbhl OCBOEHHs Kypca «OOmmias HM HeOopraHW4ecKas XUMHsD)
OTPAXKAIOT:

— cOPMHPOBAHHOCTh ~ MPEJCTABICHUNA: O  XUMHUYECKOW  COCTaBJISIOILEH
€CTECTBCHHO-HAy4YHONW KapTUHBl MHpa, POJIM XMMHHM B IIO3HAHWM SIBIICHUA NIPUPOJBI, B
(GOpMHpPOBAHUN MBIIIJIEHUST M KyJbTYphl JIMYHOCTH, €€ (YHKIHMOHAJIBHOM TI'PaMOTHOCTH,
HEOOXOUMOM I pelIeHUs] MPAKTUYECKUX 3a]a4 U SKOJIOTM4eCKH 00OCHOBAHHOI'O OTHOILIEHUS
K CBOEMY 3JI0POBBIO U IIPUPOJHON CpeLeE;

— BIIQJICHUE CUCTEMOM XUMHAYECKHUX 3HaHUH, KOTOpast BKJIFOYAET:
OCHOBOIOJIATAIONIME MOHITUS (XUMHYECKUI JJIEMEHT, aToM, M30TOI, S-, P-, d- 3JIEeKTPOHHbIC
opbuTamu  aTOMOB, HWOH, MOJIEKyJa, MOJb, MOJSIPHBII  00BEM,  BaJEHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIICHHs, XUMHUYECKas CBsA3b (KOBAJEHTHAas, HMOHHAsd,
MeTaJIJIM4ecKasi, BOJIOPOJHAsA), KpUCTAIIIMYECKas peuerka, THUIbl XUMUYECKHX peaklui,
pacTBOp, DJIEKTPOJIUTBI, HEIEKTPOIUTHI, JJIEKTPOIMTUYECKAs IUCCOLUALNS, OKUCIUTEID,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUYECKON peaklni, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHbI
(Teopus 3JEKTPOTUTHUYECKON AMCCOLMAIMM, nepruoanyeckuil 3akon J[. M. MenneneeBa, 3akoH
COXpAHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHUS W NPEBPALLEHUS SHEPTUU NPU XUMHUUYECKHX
peaKIMAx), 3aKOHOMEPHOCTH, CHMBOJMYECKHH $3BIK XHUMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeXallue B OCHOBE ITIOHMMAaHHsS IPUYMHHOCTH M CHCTEMHOCTH XHMHWYECKUX SIBJIICHHH,
(aKTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyUYEHUH U O€30MacHOM HCIOJIb30BAaHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON IEATEIBHOCTH YEJI0BEKa;



— C(OPMHUPOBAHHOCTE YMEHMH BBIABIIATH XapaKTEepPHbIE IPU3HAKU IOHSTHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IOHATUS IPU ONMCAHWUU
HEOPraHUYECKUX BEILECTB U X IIPEBPALICHUI;

— c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XHMHUYECKYI0 CHUMBOJUKY IS
cocTaBiieHUs! (OpPMyJ BELIECTB M YPABHEHUH XUMMUYECKUX pPEaKLUH, CHCTEMAaTHYECKYIO
HomeHnkiarypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTICIBHBIX HEOPTraHMYECKHX BEIIECTB
(yrapHslii ras, yriekucibli ra3, aMMHaK, raméHasi U3BecTb, HeraléHasi U3BeCcTb, IUThEBasl CO/a,
IUPUT U ApYyTHUE);

— c(OPMHUPOBAHHOCTE YMEHHMH OIPENeNATh BAJCHTHOCTb M CTENEHb OKUCIICHUS
XUMHUYECKHX DJJIEMEHTOB B COEAMHEHMSX Ppa3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOM CBSI3U
(KOBaJIeHTHas, UOHHAs, MeTaJNIN4yecKas, BOJOPOJHAs) B COCAUHEHUAX, TUI KPUCTAIMYECKON
PEIIETKY KOHKPETHOT'O BELIECTBA (aTOMHasl, MOJIEKYJIIpHasi, MOHHAsA, METaJNINYeCKasi), XapakTep
Cpellbl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCIMHEHUM;

— c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPHHAIJIC)KHOCTh HEOPTaHUUECKUX
BEIIIECTB 10 UX COCTaBY K OINpPENeJIEHHOMY KiacCy/TpylIe COeIMHEHUH (IPOCTble BELECTBA —
METaJUIbl U HEMETAILJIbl, OKCUBI, OCHOBAHHSI, KUCIOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIN);

— c(OpPMHPOBAHHOCTh YMEHHUI pPacKpbIBaTh CMBICI MEPUOJUUECKOro 3akoHa /I
U. MenneneeBa u JEMOHCTPUPOBaTb €ro CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENbHYIO U
HPOTHOCTUYECKYIO (DYHKLINU;

— c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHUX 3eMeHTOB 1—4 nepuonos Ileproanueckoil cucTeMbl XMMHUYECKHUX 2JEMEHTOB /.
. MenzeneeBa, MCHOJb3ysl MOHSATHSA «S-, P-, O-3JEKTPOHHBIC OPOMTAIN», «IHEPTETHUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB M HUX
COCIMHEHUHN 10 mepuojam u rpynmnaMm lleproandeckoil CucTeMbl XMMHUYECKUX 3JIEMEHTOB /.
H. Menpeneena;

— c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBaTh) OOIME XMMHUECKUE
CBOMCTBAa HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYyIECTBOBAHUE
FEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKMMH BEIIECTBAMU C IIOMOIIbI YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUM;

— c(OpPMUPOBAHHOCTh YMEHHUSl KJIAaCCU(PUIMPOBATh XUMUYECKHE pEeaKkUuu II0
pasIMYHBIM MpPHU3HAKaM (YMCIY M COCTaBy pearupyroliux BeLIECTB, TEIUIOBOMY 3(PQeEeKTy
peakuuy, HU3MEHEHMIO CTENEHEW OKHCIEHHsS JJIEMEHTOB, OOpaTMMOCTH pEakKlUHu, Y4aCTHUIO
KaTaJln3aropa);

— c(OpMHUPOBAHHOCTh YMEHUHN COCTaBIISITh YPABHEHUS PEAKIUIl pa3IU4HbIX THIIOB,
NOJIHBIE M COKpAIllEHHBbIE YPaBHEHHUS peakiMii MOHHOro OOMEeHa, Y4YHUTHIBas YCIOBHS, HpHU
KOTOPBIX 3T PEaKLUU YT 10 KOHLIA;

— cOPMHPOBAHHOCTh ~ YMEHMH  HPOBOJIUTH  PEAKLIMH,  IMOATBEPKAAIOLINE
KaueCTBEHHBIN COCTaB PA3IMYHBIX HEOPTaHWYECKUX BEILIECTB, PAaclO3HAaBaTh ONBITHBIM IYTEM
VOHBI, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;

— c(OpPMUPOBAHHOCTh ~ YMEHMH  pacKpblBaTh  CYUIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKIHi MOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajlaHCca ITUX peakIuii;

— c(OpMUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKOU
peakIuMHU OT pa3IU4YHbIX (AKTOPOB; XapakTep CMELICHHs XMMHUYECKOIo paBHOBECHS B
3aBHCUMOCTH OT BHeIIHero Bo3zaeicTBus (mpuniun Jle [llaTense);

— c(OpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh XUMHUECKUE MPOLIECCHI, JIeXKAIIe
B OCHOBE IMPOMBIIIJIEHHOTO MOTYYeHHsI CEpHON KUCIIOTHI, aMMHaKa, a Takke chOpMUPOBAHHOCTD
npecTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpodiieMax XMMHUYECKOTrOo
MIPOU3BO/ICTBA;

— c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIEHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JOJs BeUlecTBa B pacTBOpe», OOBEMHBIX OTHOLIEHWH Ta30B MpuU
XUMHUYECKHX PpEeaKLHUsAX, MacChl BellecTBa WM 00bEMa Ta3oB MO HM3BECTHOMY KOJIUYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOUIMX B pPEaKIMHU BEIIECTB, TEIUIOBOTO



s¢¢exra peakIUM Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IPEBPALLCHUS U
COXPAHEHHUS SHEPTUHY;

- c(OPMHPOBAHHOCTE YMEHHMH COOJIIOJaTh MpaBWiIa IOJIb30BAaHUS XMMHUYECKOH
NOCYIO M J1abopaToOpHBIM 000OpYyIOBaHMEM, a TaKXKe MpaBWiIa OOpalleHUs C BEIIeCTBAaMH B
COOTBETCTBUM C HHCTPYKLHUSAMHU I10 BBIIIOJHEHUIO J1A00PATOPHBIX XUMHUECKUX OIBITOB;

- cOPMHPOBAHHOCTh ~YMEHHMH IUIAHUPOBATh M BBINOJHATH  XUMHUYECKHIMA
9KCHEPUMEHT (pa3ioXKeHue MepoKCUAa BOJOPOJa B MPUCYTCTBUM KaTalu3aTopa, ONpelesieHHEe
Cpellbl PacTBOPOB BEILIECTB C IMOMOLIbI0 YHHBEPCAIBHOIO HMHAMKATOPA, BIMSHHE pPa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XMUMMYECKOW pPEaKIMH, PEAKLUU HOHHOIO OOMEHa, KaueCTBEHHbIE
peakuuu Ha cynbdar-, KapOOHAT- W XJIOPHI-aHUOHBI, HAa KATHOH aMMOHUS, peEIIeHUEe
SKCHEPUMEHTAJbHbIX 3a7ad 1o TeMaM «Meramisl» U «Hemeramns») B COOTBETCTBUM C
NpaBUIaMHA TEXHUKHA O€30MaCHOCTH TMpH OOpalleHMH C BeUIeCTBaMU U JIAOOPAaTOPHBIM
000py/I0BaHUEM, MPEICTABIATh PE3YyJbTaTbl XMMHUYECKOI'O 3KCIEpUMEHTa B (opMme 3amucu
YpaBHEHHI COOTBETCTBYIOIIMX peakuuid ¥ (HOpMyIupoBaTh BBIBOJBI Ha OCHOBE 3THUX
pEe3yJIbTATOB;

— cOPMHPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
UHGOPMALIMIO, MOIy4YaeMyl0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAacCOBOW KOMMYHHUKAIUH,
WHuTepHeT u Apyrux);

— c(OpMHPOBAHHOCTD yMEHUH co0roaTh npaBuia HKOJIOTHUECKHU
11€J1€C000pa3HOro MOBENEHUS B OBITY U TPYAOBOM JEATENBHOCTH B LIENSAX COXPAHEHUSI CBOETO
3JI0POBbsl M OKpY’KaIOLIeW MPUPOJHON Cpeibl, 0CO3HABaTh ONACHOCTb BO3/AEHUCTBHS Ha YKUBbIE
OpraHu3Mbl ONPEIEIEHHBIX BEUIECTB, TOHUMas! cMbIci rokaszarens [1/IK, noscHATe Ha npuMepax
CHoCcOObl YMEHBIIEHUS U ITPEIOTBPAILEHHs] UX BPEHOT0 BO3JICHCTBUS HA OPIaHU3M YEJIOBEKA;

— Ui OOYyYalolMXCs C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI: YMEHHE
OPUMEHATh 3HaHUSI 00 OCHOBHBIX JIOCTYIHBIX METOJAaX IO3HAHMs BEIIECTB M XMUMHYECKHX
SIBIICHHI,

— JUISL CIIETIBIX M CIa0OBUAALIMX OOYyYaroIMXCcs: YMEHUE HCIIOJIb30BaTh pelibedHO-
TOUYCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins s 3anucu XuMu4eckux popmyr.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

HaumeHoBaHMe pa3ieiioB M TEM IPOrPaMMBI
/o

KomanuectBo
JacoB

DneKkTpoHHbIE (IU(PPOBHIE)
00pa3oBaTeNIbHbIE PECYPCHI

JlesTenbHOCTD YUUTENS C YYETOM paboueit
MpOrpamMMbl BOCTIUTAHUS

‘Pameﬂ 1. TeopeTH4yeckue 0CHOBBI OPraHUYeCK

ol XUMHH

1.1|ITpenmeTt oprannueckoi XuMuu. Teopus 3 PO
CTPOCHHS OPraHMYECKUX coenHeHn A. M. https://resh.edu.ru/subject/lesson/6149/
bytneposa
‘I/ITOFO 0 paszeny H 3 H ‘
‘Paane.ﬂ 2. ¥Yri1eBOa0OpOabI ‘
2.1 |[IpenenbHbIE YIIIEBOAOPOIBI — ATKAHBI 2 POUI
https://resh.edu.ru/subject/lesson/6151/
2.2||HenpenenbHble yreBOAOPOIbI: ATKEHBI, 6 POII
QJIKaTUCHBI, AJIKUHBI https://resh.edu.ru/subject/lesson/5412/
2.3||ApoMaTHYeCKHE yTIeBOAOPOIbI 2 POII
https://resh.edu.ru/subject/lesson/4775/
2.4 |[IpupoHBIE HICTOYHUKH YTIIEBOJOPOIOB U 3 POII
UX nepepadoTka https://resh.edu.ru/subject/lesson/6148/
‘I/IToro 10 pa3zeny H 13 H ‘

‘Pame.n 3. Kucaopoaconep:xamnue opranu4eckue coeJHHeHUsI

3.1||Criuptel. DeHon 3 POII
https://resh.edu.ru/subject/lesson/4769/
3.2||Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7
CrnosxHble 3upsl
3.3||YrieBossr 3 POII
https://resh.edu.ru/subject/lesson/6150/
‘I/ITOFO 10 pa3zeny H 13 H ‘

o0y k1eHrne 00yJaromuxcs Co0I01aTh HOPMBI
MOBE/ICHUs, IPaBUiIa OOIICHUS CO CBEPCTHUKAMU U
MeJ[aroraMu, COOTBETCTBYIOIINE YKIIATy
o0mieo0pa3oBaTeIbHON OpraHu3allui,
YCTaHOBJICHHE U TIOJIJICPIKKY JTOOPOKETATSIHLHOM
aTMocdepsl;

(hopMupoBaHHE y 00YUYAIOIINXCS POCCUUCKUX
TPaIULIUOHHBIX TyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX IIEHHOCTEH, POCCHICKOTO
UCTOPUYECKOTO CO3HAHUS HA OCHOBE
UCTOPUYECKOTO TIPOCBEIICHHUS,

IPUBJICYCHHE BHUMAHUS 00YYaIOIIUXCS K
IIEHHOCTHOMY aCIeKTy M3y9aeMbIX Ha YpOKax
IPEIMETOB, SIBIICHUHN U COOBITHI, NHUITUUPOBAHUE
00CyXIeHUH, BRICKA3bIBAHUM CBOETO MHEHUS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBICHUSM, JTUTAM;
MPUMEHEHNE UHTEPAKTUBHBIX (POpPM yueOHO
pabOThl — WHTEIUICKTYAITbHBIX, CTUMYJTHPYFOIIAX
MO3HABATENbHYIO0 MOTUBAIINIO, UTPOBBIX METOIUK,
JTUCKYCCHIA, JAFOIIHX BO3MOYKHOCTD MTPHOOPECTH
OTIBIT BEICHUS KOHCTPYKTUBHOTO JMAJIOTa;
IPyNIoOBON pabOTHI, KOTOPAst yUUT CTPOUTH
OTHOIICHHUS U JCHCTBOBATH B KOMAaH/IE,
CIOCOOCTBYET Pa3BUTHIO KPUTHIECKOTO
MBIIJICHHUS,




No |HaumeHoBaHUE pa3AesioB U TEM MIPOTPAMMBI
n/m

KomanuectBo
JacoB

DnekTpoHHbIE (IUPPOBHIE)
00pa3oBaTeNIbHbIE PECYPCHI

JlesTenbHOCTh YUUTENS C YIETOM padboueit
mporpaMmbl BOCITUTAHU A

‘Pame.ﬂ 4. A3oTcoaepxkaiiye OpraHudeckue coeJMHeHust

4.1 ||AMUHBI. AMUHOKHCIOTBEL. benkn

3

POUI

https://resh.edu.ru/subject/lesson/4743/

‘I/ITOFO 10 pa3zeiy

L3

‘Pameﬂ 5. BbIcOKOMOJIEKYJISIPHbIE COCAUHEHUS

‘5.1 ”HJ‘IaCTMaCCH. Kayuyku. Bonokna

Hroro no pasaceiny

WHUIIMAPOBAHUE U TIOJICP’KKA UCCIIEI0BATEIbCKON
JEATEILHOCTH 00YYaIOIINXCs, IIIAHUPOBAHUE U
BBIITOJIHCHHUC UHAWBUAYAJIbHBIX U I'PYIIIIOBBIX
IPOEKTOB BOCITUTATEIILHON HAIIPaBIEHHOCTH;
BBIOOP METOJIOB, METOAMK, TEXHOJIOTHUH,
OKAa3bIBAIOIIMX BOCIIUTATEIbHOE BO3/ICHCTBIE HA
JIUYHOCTB B COOTBETCTBHHU C BOCIIMTATCIIbHBIM
UJIeasioM, LIENBIO ¥ 3ajauaMi BOCITUTAHHS,
HCJIICBBIMU OPUCHTHPAMU PE3YJILTATOB BOCIIUTAHUSA,
peanu3anyio MpUOPUTETa BOCIIUTAHUS B y4eOHOI
NeSITeTbHOCTH;

OpraHM3anyio medcrsa MOTUBHPOBAHHBIX U
SPYAUPOBAHHBIX O0YUaIOUINXCS HAl
HEYCIIEBAIOIUMH OJHOKIIACCHUKAMH, B TOM YHCIIE C
0co0bIMU 00pa30BaTEIbHBIMU TOTPEOHOCTAMU,
JIAIOILEro 00y4aroUMMCs COLMATBbHO 3HAYUMBIH
OIIBIT COTPYAHHUYICCTBA U B3aNMHOM ITIOMOIIIH,
BKJIIOUEHUE YUUTEISIMU B COIEP)KaHUE YPOKOB
OPUEHTUPOB PE3YIbTATOB BOCIUTAHUS, UX YUET B
OTIpeJIeIEHUH BOCIIUTATENbHBIX 33/1a4 YPOKOB,
SaHﬂTHﬁ; TEMATUKHN B COOTBECTCTBHUHU C
KaJICHJJapHBIM TJIAHOM BOCIIUTATEIbHON paboThI.

OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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11 KJIACC

[Tepunonnueckas cucTeMa XUMHYECKUX
sanemenToB /I. 1. Menpaeneera

https://resh.edu.ru/subject/lesson/5911/

1.2||Ctpoenue BemectBa. MHOrooOpasue 4 POIII
BEIIIECTB https://resh.edu.ru/subject/lesson/5581/
1.3|| Xumuueckue peakum 6 POIII
https://resh.edu.ru/subject/lesson/4938/
‘I/ITOFO 10 pasaeiy H 13 H ‘
‘Paane.ﬂ 2. Heoprannyeckasi Xumus ‘
2.1||Metamibt 6 PoII
https://resh.edu.ru/subject/29/11/
2.2 ||Hemeramnbl 9 POl
https://resh.edu.ru/subject/29/11/
2.3||CBs13p HEOpPraHMYECKMX M OPTaHHYECKIX 2
BEIIECTB
‘I/ITOFO 110 pasjeny H 17 H ‘
‘Pasneﬂ 3. Xumus ¥ )KH3Hb ‘
3.1 XuMHus ¥ )KH3HB 4 POII
https://resh.edu.ru/subject/lesson/3504/
Hroro no pazneny 4

Ne |HanmeHoBaHue pa3fenoB U TeM nporpammel ||KomruectBo DnexTpoHHBIE (ITUPPOBEIC) JlesTenbHOCTh YUUTENS C Y4eTOM paboueit
n/m 4acoB o0pa3oBaTeNbHbIE PECYPChI MIPOrpamMMbl BOCIIUTAHUS

Pasnea 1. Teopernyeckue 0CHOBbI XMMHMH | o0y KAeHNEe 00YJaroIuXCsl COOII0JaTh HOPMBI
1.1|{|Crpoenne atomoB. [Tepruoaudeckuii 3aKoH U 3 POII TOBE/ICHUS, IPABHJIA OOUICHUS CO CBEPCTHUKAMHU 1

Ie/1aroraMu, COOTBETCTBYIOIINE YKIIATY
00111600pa30BaTEIPHON OpraHu3aIuy,
YCTaHOBJICHHE U TOJICPKKY 100pOKeTaTeIbHON
aTMoCQepbl;

(dhopMUpOBaHHE y 00YUAIOIIMXCS POCCUHCKUX
TPaAULIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COIMOKYJIBTYPHBIX IEHHOCTEH, POCCHIICKOTO
HCTOPUYECKOTO CO3HAHUS Ha OCHOBE
HUCTOPUYECKOTO MTPOCBEIICHHS;

MPUBJICYCHHE BHUMAHUS 00YYAIOIIUXCS K
[IEHHOCTHOMY acCIeKTy U3y4aeMbIX Ha ypOKaxX
MIPEIMETOB, SBJIIEHUN U COOBITUHN, MHULIMUPOBAHNE
00CyXIeHUH, BRICKA3bIBAHUI CBOETO MHEHUS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIIIEHUS K
M3Y9aeMBIM COOBITHSIM, SIBJICHHSM, JIUIIAM;
MIPUMEHEHNE UHTEPAKTUBHBIX (POpM yueOHOI
pPabOThI — UHTEILICKTYATBHBIX, CTUMYJIHPYIOIINAX
MO3HABATENbHYIO0 MOTUBAIINIO, UTPOBBIX METOIUK,
JTUCKYCCHIA, JTAIOIINX BO3MOXKHOCTH IMPUOOPECTH
OTIBIT BEICHUS KOHCTPYKTUBHOT'O JIUAJIOTa;
TPYNIOBOM pabOTHI, KOTOpPask yYUT CTPOHTH
OTHOIIICHHUS U ACHCTBOBATh B KOMaH e,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBIIUICHHAS,

WHUIIUUPOBAHUE U MOJIEP’KKA UCCIIEeIOBATENLCKON
NESATSIIBHOCTH 00YYarONIUXCsl, INTAHUPOBAHUE U




/o

HaumeHnoBaHue pa3aenoB v TeM IPOrpaMMBbI

KonnuectBo
YacoB

DOnekTpoHHbIC (IU(PPOBLIE)
o0pa3zoBaTeNbHBIC PECYPCHI

JlesTenbHOCTh YUUTENS C YUETOM padboueit
mporpaMmbl BOCITUTAHU A

BBITIOJTHCHUE MHIUBUAYATbHBIX U TPYIIIIOBBIX
MIPOEKTOB BOCIIUTATEIHLHON HAIIPABICHHOCTH;
BBIOOP METOJIOB, METOMK, TEXHOJIOTHH,
OKa3BIBAIOIINX BOCIIUTATEILHOE BO3AEHCTBHE Ha
JINYHOCTH B COOTBETCTBHH C BOCITUTATEIHHBIM
HJIeaIoOM, 1IEJIbI0 U 3aJa4aMHi BOCIIUTAHUS,
[EJICBBIMUA OPUEHTUPAMH PE3YJIbTATOB BOCIIUTAHHUS;
peaTM3aIuio MPUOPUTETA BOCITUTAHUS B YICOHOM
NIEATENBHOCTH;

Opra"u3aIuio medcrsa MOTUBUPOBAHHBIX U
APYIUPOBAHHBIX 00YUYAIOIIUXCS HAJT
HEYCIICBAOIINMHU OJTHOKIIACCHUKAMH, B TOM YHUCIIC
¢ 0cOOBIMHM 00pa30BaTEILHBIMU TOTPEOHOCTSIMH,
JAIONIETO 00YYAIOIIMMCS COITUATBHO 3HAYHMBIT
OIIBIT COTPYTHMUYECTBA U B3AaUMHOM ITOMOIIIH;
BKJIFOUCHHUE YUUTEIISIMU B COJIEP)KaHUE YPOKOB
OpPUEHTUPOB PE3yIbTATOB BOCITUTAHMUS, UX YUET B
OTIpe/ICIICHUU BOCIIMUTATEIBHBIX 33/1a4 YPOKOB,
3aHATHH; TEMATUKU B COOTBETCTBHU C
KaJICHTAPHBIM TIAHOM BOCITHTATEIHLHON PAOOTHI.

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34
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