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ITosicHUTebHAA 3aIUCKA

Pabouas mporpamma kypca «Xumumn» B 11 kiacce coctaBieHa ¢ yueToMm TpeOoBa-
Huit denepanbHOro rocyAapCTBEHHOr0 00pa30BaTENIbHOIO CTaHAApTa U HA OCHOBE MpH-
MepHoi mporpammbl AdanackeBoit M. H. Xumus. IlpumepHsie paGodrie mporpamMMmel.
[Ipenmernas nunusa yueOHukoB I'. E. Pynsutuca, ®@. I'. ®enpamana. 10—11 kimaccer: yueo.
nocobwue s 001eo0pa3oBaTebHBIX Opranu3aiuii: 6a3oBbiil ypoBenb / M. H. Adanacke-
Ba. — 4-¢ u3a. — M.: IIpocBemenue, 2021.

HpH COCTABJICHUHU IIPOI'PpaAMMBI ObLIN YUYTCHbI HOPpMATHUBHLIC JOKYMCHTEI!

. denepanpHbiii 3akoH PO «O6 obOpazoBanun B Poccuiickoit deneparmmy
(crateu 9,14,29,32);
. denepaibHBIN TOCYIAPCTBEHHBIN 00pa3oBaTenbHblii cTanaapt (IIpukaz Mu-

HucTepcTBa 0Opa3oBanus U Hayku P® ot 17 mas 2012 r. N 413 (B pen. IIpukazoB MuHo-
opuayku Poccum ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, ot 29.06.2017 N 613)
«O06 ytBepxkaeHnn PeepanbHOTO TOCYAapCTBEHHOTO CTaHIapTa CpeaHero odiero oopa-
30BaHH;

. denepanabHBIi epedeHb PEKOMEHI0BAHHBIX Y4eOHMKOB Ha 2022-2023.

. OcHoBHast 0Opa3oBareibHas MporpaMMa OCHOBHOI'O O0IEro o0Opa3oBaHUs
KupoBckoro 0051acTHOr0 TOCYIapCTBEHHOIO OO0IIe00pa30BaTeIbHOTO aBTOHOMHOI'O
yupexaeHus: «KupoBckuit pusmko-maTtemaTudeckuit auiei» na 2022-2023 yueOHblii ro.

Cocmas YMK no xumuu:

Pymsutuc I'.E., ®eapaman @.I'., Xumus. 10 knace. — M.: IIpocsemienue, 2019

Pymsutuc I'.E., ®enpaman @.I'., Xumusa. OcHoBbl oOmiei xumuu. 11 kimacc. — M.:
[Ipocsemenue, 2021

JInTaKkTUYECKHE MaTepHUabl:

1. Bpybnesckuit A.M. 1000 3amay mo XuMHUM C LIENOYKAMH MPEBPAIICHUA U KOH-
TPOJBHBIMU TECTAMH IS IIKOJILHUKOB U abutypuentoB. Munck. OOO FOunumnpecc, 2003.

2. Pagenxuii A.M. IN'opmikosa B.I1. lunaktuyeckuii matepuan mo xumuu s 10-11
k1. [Tocobue mist yuamuxcs. — M., [Ipocsemienue, 2000.

3. Xomuenko N.I'. COopHUK 3374 ¥ YIIPOXKHEHUH 110 XUMUU JJIsI CPETHEN IIKOJIBI.
Mocksa. HoBas Boina. 2007T.

[Ipeamer Bxoaut B oOs3aTenbHYI0 4acTh ydueOHoro ruana KOI'OAY KOMJI, B
IpeIMETHYI0 001acTh €CTECTBEHHBIX HayK. JlaHHBIN MpenMeT Ha CTYNEeHH CPEAHEro o0-
niero oOpa3oBaHus M3ydaeTcs ¢ §-To kiacca. Bee pasnensl mporpammbl Kypca TECHO CBS-
3aHbI MO CTPYKTYype U MO METOAMYECKHM HJEesM C MaTepuaioM OCHOBHOTrO Kypca 8-9
kjaccoB. OHa crnocoOCTBYET AalibHEHIIEMY COBEPILIEHCTBOBAHUIO y>KE€ YCBOEHHBIX yda-
HIMMUCS 3HaHUM U ymMeHui. Oco0oe BHUMaHUE YJEISeTCs U3I0KEHHIO (yHIaMEHTAIIb-
HBIX M HauOoJiee CIIOKHBIX BOIPOCOB HIKOJBHOW MPOTpamMMbl U MUMEET MPaKTUYECKYIO
HaIpPaBJIEHHOCTb.

Janubiii Kypc 0a30BOro ypoBHS W MpeaHa3HaueH miiga oOydaroniuxcst 11 kiaccos.
[Iporpamma kypca cocTapiieHa ¢ y4eTOM y4eOHOro TUIaHa JUIEesl U pacCuMTaHa Ha 2 Jaca B
Hegento (68 4acoB).

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA KYPCA

JIMYHOCTHBIE Pe3yJabTAThI OTPAXKAIOT:
1) B IEGHHOCTHO-OPUEHTAITMOHHON c(hepe — OCO3HAHME POCCHMCKON TPakTaHCKOU
UJIEHTUYHOCTH, TATPUOTU3MA, YYBCTBA TOPJIOCTHU 32 POCCUUCKYI0 XUMHUUYECKYIO HAYKY;



2) B TpyI0BO# cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODY JaibHEHIIeH 00pa3oBa-
TEJIbHOU TPAEKTOPUU WIH TPYIOBOM JESITEIBHOCTH;

3) B mo3HaBaTEIbHON (KOTHUTHBHOM, MHTEIUICKTYyaIbHOM) cepe — YMEHHE YIpaB-
JSTh CBOEW MO3HABATEIBHOM AESTENBHOCTHIO, TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBa-
HUIO, B TOM YHCJIe CaMOOOpPa30BaHUI0, Ha MPOTSHKEHUH BCEM KU3HU;, CO3HATEILHOE OTHO-
[IEHUE K HENMPEepbIBHOMY O0Opa30BaHUIO KaK YCIOBUIO YCIEHIHON mpodecCHuOHATbHOU U
0O0I1IeCTBEHHOM JESTEIBHOCTH;

4) B chepe cOepexeHHs 310pOBbSl — MPUHATHE U pealn3alus [IEHHOCTE! 3J0POBOTO
u 6e30macHOro o0pas3a KU3HH, HETPUATHE BPEIHBIX MPUBBIYCK (KypeHHUs, YIOTpeOIeHUs
QJIKOTOJIsI U HAPKOTUKOB) HA OCHOBE 3HAHUU O TOKCUYECKOM M HAPKOTUYECKOM JEHCTBUU
BEILECTB.

MeTanpeaMeTHbIe Pe3yJbTATHI OTPAKAIOT:

1) ymeHue camMoCTOSITEIbHO ONPENENATh IEIU JAEATeIbHOCTH U COCTaBJISITh TJIaHbI
JEATEIIbBHOCTH; CAMOCTOSITEIbHO OCYIIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIE5I-
TEJIbHOCTD; MCIO0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI JIJIs1 JOCTHXKEHUS MMOCTABJICHHBIX 1I€-
Jell ¥ peanu3alliy TUIaHOB JIEATENIbHOCTH; BHIOMPATh YCICIIHbIE CTPATETUU B PA3IMYHbIX
CUTYaIUsIX;

2) yMeHue NMPOAYKTUBHO OOIATHCS U B3aMMOJIEHCTBOBATH B MIPOIIECCE COBMECTHOM
NEeSATEIbHOCTH, YYWUTHIBATh TMO3WUILMU JAPYTHMX YYACTHUKOB JIE€ATEIBbHOCTH, 3(PPEKTUBHO
paspemiath KOHGIUKTHI;

3) BlaJieHUE HaBbIKaMH IMO3HABATEIbHON, yUeOHO-UCCIIEI0BATEIbCKON U MTPOESKTHOM
NEATEeIIbHOCTH, HAaBBIKAMU pa3pelieHus npo0eM; ClioCOOHOCTh U TOTOBHOCTh K CAMOCTOSI-
TEJILHOMY TTOMCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3a/aY;

4) TrOTOBHOCTH M CHOCOOHOCTH K  CAMOCTOSITEIbHOW  HMH(POPMAILIMOHHO-
MO3HABATEILHON JESATEILHOCTH, BJIaJICHUE HABBIKAMU MOJyYeHUs HE0OXoauMon uHOOp-
Malli¥ U3 CJIOBapel pa3HbIX TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX
nH(popMaIu, KPUTUUECKU OIEHUBATh U UHTEPIPETUPOBATH MH(OPMALIUIO, TTOTYYAEMYIO
U3 Pa3IMYHBIX UCTOYHHUKOB;

5) yMeHHe MCIOIb30BaTh CPE/ICTBA MHMDOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEX-
Hosioruit (manee — UKT) B pemieHnr KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AI[MOH-
HBIX 3a7a4 C COOJIIOICHUEM TPEOOBAHUM SPTrOHOMHUKH, TEXHUKU OC301TaCHOCTH, TUTHUEHBI,
pecypcocOepekeH s, MPABOBBIX U ATUYCCKUX HOPM, HOpM MH(POpMAIIMOHHOM Ge30macHo-
CTH;

6) yMeHHe OonpeAe/saTh Ha3HaYeHUE U QYHKIIMU PAa3IUYHBbIX COIMATbHBIX UHCTUTY-
TOB;

7) yMEHHE CaMOCTOSATENIBHO OIIEHWBAaTh M MPUHUMATh PEIICHUS, ONPEISISIONIe
CTpaTEruIo MOBEACHUS, C YUETOM Ipa’KJaHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

8) ymeHue SICHO, JIOTMYHO U TOYHO M3JlaraTh CBOKO TOUYKY 3PEHUS, UCIOJIb30BaTh
aJICKBaTHBIC SI3BIKOBBIE CPEJICTBA;

9) BnajneHue HaBbIKAMU MTO3HABATEILHON pedieKCUM KaK OCO3HAHUSI COBEPIIAEMbBIX
JNEUCTBUN W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJbTaTOB M OCHOBAHUW, IPaHUIl CBOETO
3HAHUS ¥ HE3HAHWS, HOBBIX MTO3HABATENIBHBIX 33/1a4 U CPEJICTB UX JOCTHIKEHUS.

IIpeaMeTHbIE pe3yabTaThl OCBOCHUS Kypca XMMHUH Ha 0a30BOM YPOBHE OTPaXKAOT:

1) chopmupoBaHHOCTH TIPEACTABICHUN O MECTE€ XMMHH B COBPEMEHHOW HAayYHOU
KapTUHE MUPA; TOHUMAHUE PO XUMHUH B (HOPMUPOBAHHUH KPYro30pa U GyHKIIMOHATHHOM
TPAaMOTHOCTH YEJOBEKA ISl PEUICHHS TPAKTUYECKUX 3a1a4;



2) BiIaJicHWE OCHOBOIIOJATAOIIMMI XUMHUCCKUMU TOHITUSIMHU, TEOPUSIMH, 3aKOHA-
MU ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE TOJIb30BaHUE XUMUUYECKOW TEPMHUHOJIIOTHEH U CUM-
BOJIMKOM;

3) BIaJieHuE OCHOBHBIMM METOJAMH HAYYHOr'O MMO3HAHMS, UCHOJb3yEeMbIMU B XU-
MUU: HaOJIIOJCHUE, ONKMCAHUE, U3MEPEHHE, SKCIIEPUMEHT; YMEHHE 00padaThIiBaTh, 00BsC-
HSTh PE3yJbTaThl MPOBEACHHBIX OMBITOB U JI€JaTh BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH
IPUMEHSTH METO/Ibl TO3HAHUS NP PEILICHUHU MTPAKTUUYECKUX 33]1aY;

4) chopMUPOBAHHOCTH YMEHHUSI JJaBaTh KOJIMYECTBEHHbIEC OLIEHKH U MPOBOJUTH pac-
YeThl IO XUMUYECKUM (POpMYJIaM U YPaBHEHUSIM;

5) BnajeHWE MpaBWIaMU TEXHUKHA O€30MaCHOCTH IMPHU MCTOJIb30BAHUN XUMUYECKHUX
BEIIECTB;

6) copMHUpPOBaHHOCTh COOCTBEHHOW MO3HIIMHM MO OTHONICHUIO K XUMHUYECKON WH-
dbopmanyu, moy4aeMoi U3 pa3HbIX HCTOYHUKOB.

COLAEPXAHUE KYPCA

IIpeamer oprannyeckoii xumum. Teopusi cTpoeHUs1 OPraHUYECKUX COeIMHEHUIH
A.M. Bytaeposa (3 4)

Opranuueckue BellecTBa: NPUPOIHbIE, HICKYCCTBEHHbIE U cUHTeTH4eckue. OcobeH-
HOCTH COCTaBa M CTPOEHHUS OpraHMYecKHuX BellecTB. Buranusm u ero kpax. [lonstue o6
YTJIEBOAOPOAAX.

OCHOBHBIE TIOJIOKEHUS TEOPUM XUMHUYECKOTO CTpoeHUs byTiepoBa. BaneHTHOCTSD.
CtpykTypHble (OpMYJIBl — TOJHBIE U COKpali€HHble. [IpocTeie (0quHapHbIE) U KPATHBIE
(IBOViHBIE U TPOITHBIE) cBsA3H. M30Mephl 1 n3oMepusi. BzauMHoe BiIMsSHUE aTOMOB B MOJIE-
KyJie.

Lemoncmpayuu. IlnaBnenue, oOyriavMBaHUME U TOPEHHE OPraHUYECKHX BEIIECTB.
Mopnenu (mapocTtep’HeBble U 00bEMHBIE) MOJIEKYJ OPraHUYECKUX COCIMHEHUN Pa3HBIX
kjaccoB. OnpeneneHue 3IEeMEHTHOTO COCTaBa OPraHUYECKUX COCTMHEHUN.

Jlabopamophvie onvimoi. I3roToBICHNE MOJIEIEH OPraHUYECKUX COCTMHEHUH.

YrieBoaopoabl 4 MX NPUPOJAHBbIE UCTOYHUKH (12 1)

[IpenenvHbie yrieBomopoabl. Ankanbl. Onpenenenue. ['omonoruueckuii psia anka-
HOB U ero obmas Gopmyna. CTpyKTypHasi usomepus yriepoaHoi menu. Pagukansl. Ho-
MEHKJIaTypa ajJkKaHOB. XMUMHUYECKUE CBOMCTBA AJIKAHOB: TOPEHHE, PEAKIMU 3aMEIlCHUs
(rajoreHupOBaHUE), PEAKIIMS PA3JIOKEHUS METaHa, PeaKIus AeTUIPUPOBAHUS dTaHA.

HenpenenbHble yriaeBogopoasl. AnkeHsl. ItuiieH. Onpenenenue. ['omonornyeckuit
psn ankeHoB. Homenknatypa. CTpyKTypHasi U IpOCTPAHCTBEHHAs (F€OMETPUUECKAsI) U30-
Mepus. [I[poMBIIIIEHHOE TOTYyYEHNE AJIKEHOB: KPEKUHT M JIETUIPUPOBAHUE AJIKAHOB. Jla-
OopaTopHOE MOJyYeHHUE dTUJIEHA PeaKLMsl JeruapaTaluy 3TaHona. Peakiuu npucoennHe-
HUS: TUIpaTalys, TUAPOraJOreHUPOBAHUE, TaJOTeHUPOBaHuE, monumMepusanuu. [lpasumio
MapkoBHukoBa. Okucienue akeHoB. KauecTBEeHHbIE peaklni Ha HENPEEIbHbBIE YIJIEBO-
JOPOJBI.

Ankanuensl. Kayuyku. Onpenenenne. Homenknarypa. ConpsixkéHHble nUEHBI. By-
taguen-1,3, uzonped. Peakuus Jlebenepa. Peakuuu npucoenunenus ankaaneHon. Kayuy-
KW: HaTypaJibHbIN, CUHTEeTUYECKHE (OyTaaneHOBBIN, N30MPEHOBRIN). Bynkanuzamus kay-
yyka. Pe3una. D00HHUT.

Anxunbl. Onpenenenue. Homenknarypa. [lonyuyeHue um npUMEHEHHE aleTUJICHA.
XHWMHUYECKUE CBOMCTBA ALETUJICHA: TOPEHHUE, PEAKIIMU NPUCOECIUHEHUA: TUAPOTraJOreHHU-
poBaHue, rajoreHupoBanue, ruapartanus (peakuus Kydeposa). Bunwixmopun, mnoauBu-
HUJIXJIOPUIL.



Apensl. Onpeznenenue. beH3oin: ero ctpoeHue, HEKOTOpble (HU3HMUECKUE U XUMUYE-
CKHE CBOMCTBa (FOpEHHE, PEaKLMU 3aMELICHUS: raJOr€HUPOBAaHUE, HUTPOBAHUE ), TOJTyUe-
HUE U IPUMEHEHHE. DKCTPAKIIHSL.

ITpuponnsiii ra3z. Cocras npupoaHoro rasza. Ero nHaxoxzaenue B npupoge. Ilpenmy-
IeCTBA MPHUPOJHOIO Ta3a Kak TOIUIMBA. XHMMMYECKas IepepadoTKa MPHUPOIHOTO rasa:
KoHBepcusl, nupoau3. CuHTe3-ra3 u ero ucnoiabszoBanue. Hegts u criocoOsl €€ nepepadboTt-
ku. [lonmyTHbII HeQTAHOW ra3, ero cocrtaB M (QpPaKkIUMU: Ta30BbIA OEH3MH, IPOIAH-
OyTaHOBas cMech, cyxoi ra3. Hedts, €€ coctaB u nepepaboTka: neperoHka, KpeKUHr, pH-
¢opmunr. Heprenpoaykrsl. OkTaHoBoe umciio; OeH3uH. KaMeHHBI yrospb u ero nepepa-
0oTka. MickomaeMblil yroJib: aHTpALMT, KAMEHHBbIN, Oypblii. KOKkCOBaHHE KaMEHHOIO YTJIsl.
KokcoBplli a3, aMmmMuadHasi BOja, KAMEHHOYTOJIbHAsI CMOJIa, KOKC. ['asudukanus u kara-
JUTUYECKOE THIAPUPOBAHNE KAMEHHOIO YIJIS.

Llemoncmpayuu. I'openue MeraHa, 3TaHa, aueruiaeHa. OTHOLIEHWE METaHa, ITHICHA,
alieTWiIeHa W OEH30Jla K pacTBOpaM NepMaHraHara kainus u OpomHoi Boxe. IlomyueHue
ATWICHA peaKUuuen NEeTruApaTallid 3TaHOJa U alleTHIICHA THIIPOJM30M KapOHaa Kajblus.
Paznokenue kKaydyka Ipu HarpeBaHHWM, UCIBITAaHUE NPOAYKTOB Pa3JIOKEHUs Ha HEIpe-
NeNbHOCTh, Kosutekuuu «Hed1b n HedrenpoaykThl», «KaMeHHBIH yroyib U MPOIYKThl €ro
nepepaboTkn», «Kayuaykm.

Jlabopamopnvie onvimsi. OOHapyX)eHHe IPOAYKTOB ropeHus ceeun. Mccnenoanue
CBOMCTB Kay4YyKOB.

Kucsiopoa- u azorconep:kamnue oprannueckue coennnenus (14 1)

Opnoaromuble cnupthl. OnpenencHue. PyHKIMOHATBHAS TUAPOKCHIIBHAS TPYIIIA.
["oMonoruueckuii psisi NpeaesibHbIX OJJHOATOMHBIX CIIUPTOB. M30Mepust monoxeHus (PpyHKIu-
OHAJILHOUW rpymmbl. BomoponHas cBsi3b. XUMHUYECKHE CBOMCTBA CHMUPTOB. AJIBAETHIHAS
rpynmna. Peakuus stepudukanmy, cioxuslie 3¢upsl. [Ipumenenue cnuptos. JleiictBue MeTu-
JIOBOT'O M 3TUJIOBOTO CIIMPTOB Ha OPraHU3M YEJIOBEKA.

MHoroatomusie ciupThl. OnpeneneHne. DTUICHTIMKOIb. | muuepun. [lonyyenne u
XMMHYECKUE CBOMCTBA MHOTOATOMHBIX CIUPTOB. KauecTBEHHAss peakiuss Ha MHOTOATOM-
HbIE CIUPTHI. AHTUDPHU3.

®enon. CtpoeHue, mojyyeHue, CBOMCTBAa U npuMeHeHue QeHosa. KauecTBeHHbIe
peakuuu Ha GeHos. BzanmHoe BIMsiHIE aTOMOB B MOJIEKYJie (peHoa.

Anpaeruasl. Onpenenenue. @opmanbIeru/l U aleTadbIerul. XUMUYECKUE CBOM-
CTBa ajpJeruoB. KauecTBEHHbIE peakUUM Ha albJEeTHAbL. Peakuuyu NOJMKOHIECHCALWH.
Kap6onwnbnas rpynma. Ketonsl Ha mpumepe aneroHa. KapooHnoBbie kucioTsl. [Ipemens-
HbI€ OJJHOOCHOBHBIE KapOOHOBBIE KUCIIOThI, UX romojoruueckuit psaj. [loayuenue u npu-
MEHEeHHEe. XUMHUUYECKHUEe CBOMCTBA KapOOHOBBIX KUCIOT. Peakius stepudukamm.

Cnoxunble 3¢upsl. XKupsl. Peakuust srepudukanuu. Croxubie 3¢upsl. Kupbl, ux
COCTaB U TUJPOJU3 (KUCIOTHBIN U 1mienouHoi). Mbuia. I'uapupoBanue >KUpoB. YTIIEBOIbI.
VYraesoasl. MoHocaxapuasl. ['moko3a kak anpaerugocnuptT. Copout. MosiouyHOKHUCTIOE U
criuproBoe Opoxenue. Potocuntes. Hucaxapuapl. Caxaposza. [Tonucaxapuapl: Kpaxmarl,
LEJUTIOJI03A.

AMuHBI. AMUHOTpYyNNa. AMUHBI IpeJEabHbIE U apoMaTudyeckue. AHuiuH. [lomyue-
HUe aMUHOB. Peaknus 3uHnHa. XMMUYECKUE CBOMCTBA U IPUMEHEHUE AMUHOB.

AMUHOKUCIOTHL. benku. AMUHOKHCIOTHI Kak amM(OTEepHbIE OPraHUYECKUE COEIu-
HeHus. ['munua. Peakuus nonukonnencaunu. llentuanas ceasp. [lepBruunas, BTopruyHas,
TpeTuyHasi CTpyKTyphl O6enkoB. KadecTBennsle peakuuu Ha Oenku. ['maponus. Jlenarypa-
1usi. buonornueckue pyHkuru GENKOB B OpraHU3ME.



Lemoncmpayuu. Oxucnenue cnupta B aipaeru]l. KauecTBeHHas peakiys Ha MHOTO-
aTOMHBIE CUPTHL. PacTBOpuMOCTH ¢eHoNla B BOAE Mpu OOBIYHON TemmepaType U Tpu
HarpeBanuu. KadectBeHHble peakiuu Ha ¢eHos. KauecTBeHHbIE peakiuu Ha allbJerHibl.
BzaumonerictBue rimoko3bl ¢ rupokcuaom meau (1) kak anpaernnocnupra. KauecrBennas
peakuus Ha KpaxMmai. [[BeTHbIe peakiiuu O€IKOB.

Jlabopamophvie onvimsi. CpaBHEHHE CKOPOCTH MCHApeHUsl BOJbI U 3TaHoja. Pac-
TBOPUMOCTH IJIUIIEPUHA B BOJE. XMMHUYECKUE CBOKMCTBA YKCYCHOM KUCIOTHI. OrnpeneneHue
HEMPEAEIbHOCTU PACTUTEIBHOIO Macia.

lpaxmuueckas paboma. VineHTUdUKAIIUS OPTaHUYECKUX COCTUHECHUH.

Oprannyeckass xumus 1 001ecTBO (6 1)

buorexnosnorus. [lepuoast €€ pazputus. Tpu HampaBiaeHUsT OMOTEXHOJIOTHH: TEHHAS
(WM TeHeTUYeCKas) MHXKEHEpHs; KIETOYHAs HH)KEHepus; OUOJOrMYecKas HHKEHEpHS.
['enetnyecku moaudunupoBanusie opranusmel (I'MO) u Tpancrennas nmpoxykius. Kio-
HupoBaHue. IMMoOunu3oBaHHbIE (DEPMEHTHI U UX TPUMEHEHUE.

[Tonmumepsl. Knaccugukanus noaumepoB. VcKycCTBEHHBIE MTOMMEPHI: 1EILTYJION,
alleTaTHbIM MENK, BUCKO3a, Heiodan. CunteTnueckue noaumepbl. CrocoObl MOTydeHUs
IIOJINMEPOB: MOJIMMEpHU3alus U NnoaukoHaeHcanus. CuHreTnyeckne kaydyku. [lmactmac-
CBIL: TIOJIUCTUPOJI, Te(PIIOH, MOJIMBUHUIXIOPUA. CUHTETUYECKUE BOJIOKHA: KaIllpOH, HAIJIOH,
KEBJIAp, JIABCAH.

Lemoncmpayuu. Konnekuuu ImiacTMacc, CUHTETUYECKUX BOJIOKOH M W3JEIUN W3
HuX. PaznoxeHue nepokcuja BOJOPOJA C MOMOIIbIO KaTajla3bl MPHUPOAHBIX OOBEKTOB.
Komneknus cuntetndeckux morwmux cpeacts (CMC), cogepkammux 3H3uMbl. VicnibiTanue
cpeanl pactBopa CMC unaukaropamu. JlabopaTopHbie ONbITEI. 3HAKOMCTBO C 00pa3laMu
IIJJACTMACC, BOJIOKOH U Kay4yKOB.

IIpakmuueckas paboma. Pacio3HaBaHHU€ BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.

Crpoenue Bemects (9 1)

OcHOBHBIE CBeleHHsS O CTpOoeHMHM aTtoma. CTpoeHHe aToma: siApO U DJIEKTPOHHAS
ob6onouka. M3oTombl. XuMuyeckuil 35eMeHT. bosbiioit aapoHHBIN Kojutaiinep. YpoBHU
CTPOEHHUS BEILIECTBA.

[lepnoanueckas cucrema xumMudeckux sneMmeHToB . M. MeHeneeBa B cBeTe yue-
HUS O CTpOoeHUM aroMa. OPU3NYECKUN CMBICII HOMEPOB: AJIEMEHTA, MEpUoIa, rpynIbl. Ba-
JICHTHBIE AJIEKTPOHBI. DJIEKTPOHHAS KOH(PUTYpalHsi aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS
CBOWMCTB 3JIEMEHTOB B IMEpUOJAX U Ipynmnax. JJIEKTPOHHbIE CEMENCTBA XUMUYECKHUX JIe-
MEHTOB.

®dunocodckre 0CHOBBI 00IIHOCTH [leproanyeckoro 3aKkoHa U TEOPUH XUMUYECKOTO
crpoenus. Ilpennocbuiku OTKpbITUS [lepruoanyeckoro 3akoHa M TEOPUM XUMHUUYECKOTO
cTpoeHusi. Pojib TMYHOCTH B UCTOPUU XUMUM. POJIb TPAKTUKU B CTAHOBJICHUU U PA3BUTUU
XAMHUYECKOU TEOPHUH.

HNonnasg xumuyeckas CBA3b M MOHHBIC KPUCTAIMYECKUE pEIIETKU. KaTMoHBI Kak
MPOAYKT BOCCTAHOBJICHUS aTOMOB METAJUIOB. AHHMOHBI KaK MPOJIYKT OKUCICHUS aTOMOB
HeMmeTaluloB. MOHHas XuMH4YecKas CBSI3b M MOHHAs KpUCTAUIMYECKas pemerka. MoHsl
IIPOCTHIE U CIIOKHBIE.

KoBanentHas xumuueckasi CBsA3b. ATOMHBIE U MOJEKYJSIPHBIE KPUCTALTNYECKUE
pemiétkn. KoBalleHTHasi HENOJisAipHAas M TOJISIpHAsT CBSI3U. DJIEKTPOOTPHUIATEIHHOCTb.
KpaTtHocTh KOBaneHTHOM cBsi3u. OOMEHHBINH U TOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa-



30BaHUsl KOBAJIEHTHBIX CBsi3ell. [10oMsIpHOCTD CBSI3M U MOJISIPHOCTh MOJIEKYJbl. MONEKyJsp-
HbIE U aTOMHBIE KPUCTAJUTMYECKHUE PEIIETKH.

Meramuyeckas cBsA3b. MeTauiMyecKue KpUCTALIMYECKUE PEIETKU. Meraumue-
CKasi XMMHUYECKasl CBS3b: MOH-AaTOMBI U 3JICKTPOHHBIA ra3. @U3N4ecKue CBOMCTBA MeTal-
JIOB ¥ X IPUMEHEHHE Ha OCHOBE 3TUX CBOMCTB. CIuiaBbl YEPHBIE U LIBETHBIE.

Bonoponnas xumuueckast cBsizb. BogopoaHass XuMHUecKasi CBSI3b: MEKMOJIEKYJISAP-
Has U BHYTPUMOJICKYJIIpHAs. 3HAUEHUE BOAOPOIHON CBA3U B MIPUPOAE U )KU3HU YEIIOBEKA.

[Tonumepsl. [lonumepsl, UX MOTYYEHUE: PEAKIUU MOJUMEPHU3ALNHA U TTOJTUKOH/ICH-
cauuu. [mactmaccel. Bonokna. Heoprannueckue noamMepsl.

JucniepcHbie cucTeMbl. JlucnepcHbie CUCTEMBI: AUCTIepCHast (a3a U JUCTICPCUOHHAS
cpena. Kimaccudukanus IUCIIEPCHBIX CHCTEM MO arperaTHOMY COCTOSIHUIO M 10 pa3Mepy
yactull ¢a3el. ['pyboancrnepcHble CUCTEMBI: SMYJIbCUHU, CYCIICH3UH, adp030iu. TOHKOAMC-
NIEPCHBIE CUCTEMBI: 30JI1 U restii. CUHEPE3UC U KOaryJIsus.

Jemoncmpayuu. Paznuunbie ¢hopmbl [lepuoanueckoid cUCTEMbl XMMUYECKUX 3JIe-
meHtoB [[. 1. MenneneeBa. Mojenb KpuCTAIUIMYECKONW peméTku xjaopuaa Hatpus. O0-
pa3ipl MUHEPAJIIOB C MOHHOM KPHUCTAJUIMYECKON PEMIETKOW: KaJbI[UTa, rajluTa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK «CyXOro Jipaa» (Wi Homaa), anMasa, rpadura (Ui KBapIa).
Mopenb MossipHOro 00bEMa raza. OOpasisl pa3TuYHBIX JTUCIIEPCHBIX CUCTEM: AMYJIbCHIA,
CyCIIE€H3UH, a’po3oiieid, renei u 3onei. Koarymsauusa. Cunepesuc.

Jlabopamophvie onvimul. MoaenupoBaHUE METAJUIMUECKOW KPUCTALTUYECKON pe-
méTtku. Jlenarypanus Oenka. [lomydeHue smynbcuu pactuTenbHoro macnia. [lomyuenue
CYCIIEH3UU «U3BECTKOBOTO MOJIOKa». [lodyueHne KoIouJHOTO pacTBOpa KypuHOTO Oenka
Y UCCIIEOBAHHE €T0 CBOMCTB C MOMOILBIO JIA3€PHON YKa3KH.

Xumuueckue peakuuu (12 4)

Knaccudukanusa xumudeckux peakuuid. Peaknum 6e3 u3aMeHeHus! cocTaBa BEIIECTB:
ajioTponu3auuu U nomepusanuu. [Ipuunnsl amnorponun. Knaccudukanus peakuuii no
YHUCIIYy U COCTAaBY PEareHTOB M MPOIYKTOB U MO TermoBoMy 3 dexty. Tepmoxumuueckue
YPAaBHEHUS PEAKIIUM.

CkopocTh XUMHUYECKUX peakuuil. CKOPOCTh XMMUYECKOW peakiuu U (HakTopbl eé
3aBUCUMOCTH: IIPUPOJIAa pEarupyrouux BELIECTB, IUIOMAAb UX COIPUKOCHOBEHMUS, TEMIIE-
paTypa, KOHIIEHTpaIus U Hanuue karanuzaropa. Katanuz. ®epmentsl. UTHrHOUTOPHI.

XHUMHUYECKOE paBHOBECHE U CIIOCOOBI ero cMemieHus. O6paTtumele peakiuu. O01mas
XapaKTepUCTUKA PEAKIMN CUHTE3a aMMHAKa U YCIIOBHs CMEILEHUs] PABHOBECHS ITPOU3BOI-
CTBEHHOTO ITPOLIECCa BIIPABO.

IMuaponus. 'maponu3 HeoOpaTuMBbIi 1 oOpaTuMbId. Tpu ciaydasl TUAPOIU3a COJICH.
Ponb rugponuza B oOMeHe BeuiecTB. Poiib ruipoin3a B SJHEPreTUYECKOM OOMEHE.

OKHUCANTENBPHO-BOCCTAHOBUTENBbHBIE peakuun. CTeneHb okucieHuss. OKucauTenp u
BOCCTaHOBUTENb. OKUCIEHUE U BOCCTAHOBIIEHUE. DJIEKTPOHHBIN OaaHc.

DJIEKTPOJIN3 pPACIUIABOB M PAcTBOPOB. lIpakTMueckoe NMPUMEHEHHE AJIEKTPOJIN3A.
["aneBanomnactuka. ['anbBanocrerus. Papunnposanue.

Jlemoncmpayuu. IK30- U SHIOTEPMUYECKUE peaKuu. TeruioBbIe SIBICHUS MPU pac-
TBOPEHUHU CEPHON KHUCIIOTHI 1 AMMHUAYHOW CEJUTPBI. 3aBUCUMOCTh CKOPOCTH PEAKIMH OT
IIPUPOJIBI BEIIECTB HA IPUMEPE B3aUMOJIECUCTBUS PACTBOPOB PA3IMYHBIX KUCIOT OJUHAKO-
BOM KOHILIEHTPALMM C OJIMHAKOBBIMH KyCOUKamH (TpaHyJlaMH) IIMHKA U OJMHAKOBBIX KY-
COYKOB Pa3HbIX METAJIOB (MarHus, LIMHKA, )KEJIe3a) C PAaCTBOPOM COJISTHOM KHCIOTHI. B3a-
UMOJICHCTBUE PACTBOPOB CEPHOM KUCIIOTHI C paCTBOPAMU THOCYJIb(aTa HaTpHsl pa3TUIHON
KOHIICHTPALMU U TeMIieparypsl. Moaens kunsmero ciios. Pasnoxkenue nepokcuia BOJIO-
poJia ¢ MOMOIIBI0 HEOPraHMYECKUX KaTalIu3aTopoB (CoJiell xene3a, NoAuIa Kalus) U IpU-



POIIHBIX OOBEKTOB, COAEPKANIUX KaTanasy (Ceipoe Msico, kaptodens). [Ipocreiimme okwc-
JUTEIBHO-BOCCTAHOBUTEIHHBIC PEAKIIMH: B3aUMOJICHCTBHE IIMHKA C COJITHOM KHUCIOTOW U
xenesa ¢ cynbharom meau (I1). Moaens anexTponuzépa. Mojienb 2IeKTPOIM3HONM BaHHBI
JUTSL TIOJTYYEHUST ATFOMUHMUSL.

Jlabopamopnvie onvimol. [IpoBeneHre peakiuuii, UAYIKUX 10 KOHIIA, MO MpPaBUIY
beproinne. Paznoxkenue nepokcuaa BoJopoAa ¢ MOMOIIBIO TUOKCHIa Mapranua. Mcmobira-
HUE WHIUKATOpPaMH CPEJlbl pacTBOPOB COJIEH pa3MUYHBIX TUIOB. B3ammonelicTBue pac-
TBOpa cynbdara meau (11) ¢ )xene3oM u rTUAPOKCUIOM HATPHUS.

IIpakmuueckas paboma. Pemienue sKCIIEpUMEHTAIBHBIX 3a/1ad MO0 TeMe «XuMuye-
CKasl peaKITus.

BemecTBa u ux cBoiicTBa (9 4)

Metamnsl. OOmme ¢uznueckue cBoiicTBa MeTaioB. Kiaccudukaius MeTaaioB B
TeXHUKE U xuMuu. OOnMe XUMUYECKUE CBOMCTBA METAUIOB. Y CIOBUS B3aWMOJICHCTBUS
METAJJIOB C PacTBOpaMU KHUCJIOT U cojied. Meraimorepmus. Hemeramnsl. biaroponnsie
ra3sl. Hemerauiel kak okucnaurenu. Hemeramnel kak BoccTaHOBUTENU. P anexkTpooTpu-
naTesbHOCTH. IHepTHBIE Ui 0JaropoaHbIe rasbl.

Kuciorel Heopranmdyeckue M opraHuyeckue. KHCIOTBI C TOYKM 3pEHUS aTOMHO-
MOJIEKYJIIPHOTO y4€HHsI. KHCIIOTBI ¢ TOUKM 3pEHHs TEOPUH BIEKTPOJIUTUYECKON JUCCOLH-
aru. KuciaoTel ¢ TOUkM 3peHust IpOTOHHOM Teopun. OOIMe XMMUUECKHE CBOICTBA KHUC-
aot. Knaccuduxanus Kucior.

OcHOBaHUsI HEOPraHWYECKHE U opraindeckue. OCHOBaHUS ¢ TOUYKHU 3pEHUSI aTOMHO-
MOJEKYISAPHOTO yueHHsl. OCHOBaHUA C TOYKH 3PEHHS TEOPUH DIIEKTPOJUTUIECKON TUCCO-
nuanuu. OCHOBaHUS C TOYKH 3pEHUSI IPOTOHHOM Teopuu. OOUme XUMUYECKUE CBOMCTBA
ocHoBanuil. Kimaccudukanusi OCHOBaHHUU.

AM@oTepHbIe COeIMHEHHs] HEOPTraHUYECKUE U opraHudeckue. AMQoTepHble OKCH-
Ibl U TUAPOKCUbL. [lomydyenne u cBoMCTBa aM(pOTEPHBIX HEOPTaHUYECKUX COETMHEHMIA.
AMMHOKHCIIOTBI: aM(OTEpHbIE OPraHUYECKUe coequHeHus. [lenTuapl U nenTuaHas cBA3b.

Comnu. Knaccudukarus coseit. JKEcTkocTh BOABI U criocoObl e€ ycTpaneHus. [lepe-
X0Jl KapOoHaTa B ruypokapOoHaT 1 00paTtHo. OOIIMe XUMUYECKHE CBONCTBA COJICH.

Jlemoncmpayuu. Konnekuust metaiuioB. Kojuiekius HemeTtaiuioB. B3aumonencreue
KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C M€JIb0. BhITECHEHME TraJlOr€HOB U3 UX PacTBO-
pOB IpyTrMMU rajoreHamu. B3anmonencTBrue napoB KOHLIEHTPUPOBAHHBIX PAaCTBOPOB CO-
JITHOM KUCTOTHI U aMMHaka («IIbiM 0e3 orHs»). [lomydyenue amdorepHOro rugpokcuaa u
U3y4eHHE €0 CBOMCTB. [lomydyenue »ECTKOU BOABI U YCTPAHEHHE €€ )KECTKOCTH.

Jlabopamopnvie onvimol. 1loyueHre HEPaCTBOPUMOTO THIPOKCUIA U €r0 B3aUMO-
JNIEUCTBUE C KUCIOTOMU. MccnenoBanne KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM U YKCYC-
HOM KHUCJIOT KaleJIbHbIM METOJIOM MpHU UX pa30aBlieHWU BOAOW. PaznuyHble ciyyau B3au-
MOJICUCTBHS PAaCTBOPOB COJIEN ATIOMUHHUS CO WIEIOUBI0. Y CTPAHEHUE KECTKOCTH BOJBI.

IIpakmuueckas paboma. Peunienne sKcriepuMeHTaIbHBIX 3a7a4 1o Teme «BelecTsa
Y UX CBOMCTBaY.

Xumus 1 coBpeMeHHOoe 00mecTBo (4 1)

XHAMHUYECKAsT TEXHOJIOTUsA. XUMUYECKUE MPOLECCHI, JIEKAIIME B OCHOBE ITPOU3BOJI-
CTBa aMMMaKa U METaHoJIa. XapaKTepUCTHUKa ATUX mpoiieccoB. OOIIre HayyHble PUHIIN-
IIbl XMMUYECKOT'O MPOU3BOCTBA.

XuMHYecKasi TPAMOTHOCTh KaK KOMIIOHEHT OOIIel KyNbTypbl 4eloBeka. Mapku-
pPOBKa YMaKOBOYHBIX MAaTE€PHAJIOB, JIEKTPOHUKH M OBITOBOM TEXHUKHU, SKOJIOTMYHOTO TO-
Bapa, MPOAYKTOB IIUTAHMUSI, STUKETOK I10 YXOIy 3a OHECKIOMU.



Lemoncmpayuu. Monenb TPOMBIIIJIEHHON YCTAHOBKH MOJIY4€HUSI CEPHOU KHCIIOTHI.
Mogenb KOJOHHBI CHHTE3a aMMHUaka. BugeodparMeHTsl U cnaiibl O CTENIEHU SKOJIOTHYe-
CKOM YMCTOTHI TOBApaA.



TemaTuuyeckoe NVIAHUPOBAHUE

Hassanue teMEbl

Komi-Bo
YacoB

KiroueBble BocmuTaTeIbHBIE 3aJa4uu

Tema 1. [Ipeamer opraHn4ecKOl XUMHH.
Teopus cTpoeHHsI OPraHUYECKUX COEIU-
Henuii A.M. BytiepoBa

dopMHUpPOBAHUE OIBITA CAMOCTOSTEIHFHOTO MPUOOPETCHHsI HOBBIX 3HAHHH, TPOBEACHUS HAYIHBIX
HCCIICIOBAHU,

dopMupoOBaHUE HAYYHOU KAPTUHBI MUPA, PA3BUTHE CTPEMIICHUS K UCTUHE, TOHUMAHUE IEHHOCTH
3HAHUH.

DopMUPOBAHUE 1IEJICYCTPEMIICHHOCTH, HACTOMYMBOCTH M YBAXKEHUS K TPYY.

Tema 2. YTII€BOIOPOJIBI U UX TTPUPOIHBIC
WCTOYHUKHU

12

dopMUpPOBAHUE OIBITA CAMOCTOSTEILHOTO MPUOOPETEHUSI HOBBIX 3HAHHM, TPOBEICHUS HAYYHBIX
HUCCIIEIOBAHUN.

dopMupoBaHNE HAYYHOW KapTUHBI MUPA, Pa3BUTUE CTPEMIICHHSI K UCTUHE, TOHUMaHUE [IEHHOCTH
3HAHUU.

dopMUpoBaHUE 1EICYCTPEMICHHOCTH, HACTOWYMBOCTH M YBOKECHUSI K TPYIY.

Tewma 3. Kucnopon- u azorconepxaiiue
OpraHMYEeCKHEe COCTUHEHUS

14

dopMHUpPOBAHUE OMBITA CAMOCTOSATEIBHOTO MPUOOPETEHHSI HOBBIX 3HAHUIA, IPOBEACHUS HAYYHBIX
HUCCIICIOBAHMH.

dopMUpOBaHUE HAYYHOU KapTUHBI MUPA, Pa3BUTUE CTPEMIICHHS K UCTUHE, IOHUMaHUE LICHHOCTH
3HAHWH.

DopMUPOBAHHUE LIEJICYCTPEMIICHHOCTH, HACTOMYMBOCTH U YBAXKEHUS K TPYLY.

Tema 4. Opranudeckas XuMus U 0011I€CTBO

dopMHUpPOBAaHUE OMBITA CAMOCTOSATEIHHOTO MPUOOPETEHHSI HOBBIX 3HAHUIA, MPOBEACHUS HAYIHBIX
HUCCIIETOBAHUN.

DopMUPOBAaHHUE HAYYHOU KaPTUHBI MUPA, Pa3BUTHE CTPEMIIEHUS K UCTUHE, IOHUMaHUE LIEHHOCTH
3HAHWH.

DopMUPOBAHHUE LIEJIEYCTPEMIICHHOCTH, HACTOMYMBOCTH U YBAXKEHUS K TPYLY.

dopMUpOBaHNE OMBITA BEICHUS 3JOPOBOTO 00pa3a »KMU3HU U 3a00THI O 3J0POBBLE APYTHX JIOJEH.

Tema 5. CTpoeHue BelecTs

dopMHUpPOBAaHUE OMBITA CAMOCTOSATEIHHOTO MPUOOPETEHHSI HOBBIX 3HAHWM, MPOBEACHUS HAYYHBIX
HUCCIIETOBAHUN.

PopMUPOBAaHHUE HAYYHOW KaPTUHBI MUPA, Pa3BUTHE CTPEMIIEHUS K UCTUHE, TOHUMAHUE LIEHHOCTH
3HAHWH.

DOopMUPOBAHUE LIEJIEYCTPEMIICHHOCTH, HACTOMYMBOCTH U YBAXKEHUS K TPYLY.

Tema 6. Xumuueckue peakiuu

12

dopMUpOBaHUE OIBITA CAMOCTOSTEIHFHOTO MPUOOPETEHNSI HOBBIX 3HAHWUM, TPOBEICHUS HAYIHBIX
HUCCIICIOBAHUI.

®opMUpPOBaHUE HAYYHOU KAPTUHBI MUPA, PA3BUTHE CTPEMIIEHUS K UCTHHE, TOHUMAHUE LIEHHOCTH
3HAHUH.

DopMUPOBAHUE LIEICYCTPEMIICHHOCTH, HACTOMYMBOCTH M YBAXKEHUS K TPYAY.




Tema 7. BemiectBa 1 X cBOiicTBa

dopMUpOBaHUE OIBITA CAMOCTOSTEIHFHOTO MPUOOPETEHUSI HOBBIX 3HAHWM, TPOBEICHUS HAYIHBIX
HCCIICIOBAHU.,

dopMupoOBaHUE HAYYHOU KAPTUHBI MUPA, PA3BUTHE CTPEMIICHUS K UCTUHE, TOHUMAHUE LIEHHOCTH
3HAHUM.

DopMUPOBAHUE 1IEJICYCTPEMIICHHOCTH, HACTOMYHUBOCTH M YBAXKEHUS K TPYAY.

Tema 8. Xumus v coBpeMeHHOE 0OIIECTBO

dopMUpPOBAHUE OIBITA CAMOCTOSTEIHLHOTO MPUOOPETEHUSI HOBBIX 3HAHMM, TPOBEICHUS HAYUHBIX
HUCCIIEIOBAHUH,

dopMUpOBaHUE HAYYHOW KapTUHBI MUPA, Pa3BUTHUE CTPEMIICHHS K UCTUHE, IOHUMAHUE LIEHHOCTH
3HAHUII.

dopMUpoBaHUE 1EJICYCTPEMIICHHOCTH, HACTOWYUBOCTH M YBOKECHHUS K TPYIY.

UTOI'o
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