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2

I[Inanupyemble pe3yabTaThl H3yUYeHHUs] Y4eOHOT0 npeaMeTa «XuMus» (0a30Bbli

1)

2)

3)

4)

5)

6)

10)

YPOBEHb)

JINYHOCTHbIE pe3ynbTaThl:

poccuiickas rpakJaHCKas UICHTUYHOCTh, MATPUOTHU3M, YBOKEHHE K CBOEMY HapoOJly, UyBCTBa
OTBETCTBEHHOCTH mepen PonuHoi, ropmoctu 3a cBol kpai, cBoro Poauny, mpomuioe u
HACTOsIIIee MHOTOHAIMOHAIBHOTO Hapoja Poccuu, yBakeHHE roCylapCTBEHHBIX CHMBOJIOB
(repO, ¢urar, rumH);

TpaXXJaHCKasA MO3UMIHA KaK aKTHUBHOI'O W OTBCTCTBCHHOI'O YJICHA pOCCI/If/'ICKOI‘O 06H.[CCTBa,
OCO3HAKMICTO CBOM KOHCTUTYLIMOHHBIC IIpaBa U 065133.HHOCTI/I, YBAXKAOMIECTO 3aKOH U
IIpaBoOIIOPA 0K, o6na/:[afomero YyYBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAaHHO
MIPUHHUMAIOIIETO TPAAWUIIMOHHBIC HAIIMOHAJIBHBIC W O6IIIC‘I€J'IOBC‘I€CKI/IC T'YMaHHUCTUYCCKUE U
ACMOKPAaTUYICCKHUEC ICHHOCTH,

TOTOBHOCTbD K CIIy>)KeHHI0 OTEUYECTBY, €T0 3allUTE;

c(OpMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOLLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIIECTBEHHON NPAKTUKH, OCHOBAHHOTO HA JIUAJIOre KYJBTYp, a TaKXKe Pa3IMYHBIX
(dop™M 00IIECTBEHHOTO CO3HAHMSI, OCO3HAHHE CBOETO MECTA B MOJHMKYIbTYPHOM MHUDE;

c(hOpMUPOBAHHOCTh OCHOB CAMOPA3BUTUSL U CAMOBOCIIHUTAHHMS B COOTBETCTBUMU C
o0lIeYeIOBeYeCKUMU EHHOCTSAMU M HJeallaMd TPaXkJIaHCKOro OOIIecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUECKOI 1 OTBETCTBEHHOMN AESITEIbHOCTH;

TOJISPAaHTHOE CO3HAHUE W IMOBEJICHUE B TOJMKYIBTYPHOM MHUPE, TOTOBHOCTh M CIIOCOOHOCTB
BCECTHU AUAJIOT C APYTUMH JIFOJAbMU, JOCTUI'aTh B HEM B3aMOIIOHUMAaHW A, HAXOAUTh 06H_II/I€ e
N COTPYAHHNYATH I UX OOCTHUIKCHUS, CIIOCOOHOCTH MMPOTUBOCTOATH UACOJIOTUH SKCTPEMHU3MA,
HanmoHaJIn3Ma, KCGHO(1)06I/II/I, JAUCKPUMHUHALIUK 10 COLOUAJIBbHBIM, PCIIMTMO3HBIM, PaCOBBLIM,
HAI[MOHAJIPHBIM TIPU3HAKaM U JAPYTUM HETATUBHBIM COLIMANBHBIM SIBICHUSM; 7)HaBBIKH
COTPYIHUYECTBA CO CBEPCTHHKAMM, JETbMH MIAQJIIET0 BO3pacTa, B3POCIBIMH B
00pa3oBaTenbHON, OOIIECTBEHHO IIOJE3HOM, Y4eOHO-MCCIIEeIOBATEIbCKOM, MPOSKTHONH U
JIPYTHX BHJAX JNEATCIILHOCTH, §) HPABCTBEHHOE CO3HAHME W TOBEJICHUE HA OCHOBE YCBOCHUS
00111eYeI0BEUECKUX IIEHHOCTEH; 9) TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE
camM000pa3oBaHuIo0, Ha MPOTSHKEHUH BCEH KM3HU;, CO3HATENIHOE OTHOIIIEHHE K HEMTPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIIEITHOM MpodeccroHalbHON 1 001IeCTBEHHON AesITeNbHOCTH;

9CTCTUYCCKOC OTHOLICHHUEC K MHUPY, BKIIOYAA I3CTCTUKY 6BITa, HAaYyYHOTO U TEXHHUYCCKOI'O

TBOpPYECTBA, CIIOpTA, O6H.I€CTBCHHI>IX OTHOMCHHﬁ;

11)

NPUHATHE U PeaTU3alfio HEHHOCTE! 30pOBOro 1 6e301macHoro oopasa >Ku3Hu, HOTpeOHOCTH B

@HSHHCCKOM CaMOCOBCPUHICHCTBOBAHUHN, 3aHATUAX CHOpTI/IBHO-03,[[0p0BPITeJ'ILH0171 ACATCIIBHOCTBIO,

HCTIPUATHUC BPCAHBIX IPHUBBIYCK: KYPCHH, y1'IOTpC6J'ICHI/I$I AJIKOT'OJIA, HAPKOTUKOB;

12)

6epe>KHoe, OTBCTCTBCHHOC M KOMIICTCHTHOC OTHOIICHHUC K (I)I/I3I/ILIGCKOMy U IICUXOJIOTHUYCCKOMY

3/10pOBbIO, KAK COOCTBEHHOMY, TaK U JAPYTUX JIIOJEH, yMEHHE OKa3bIBaTh MEPBYIO MOMOIIb;



13)  ocos3HaHHBIH BBIOOp Oyaymiel mHpodeccud W BO3MOXHOCTEHW pealn3alnud COOCTBEHHBIX
KU3HCHHBIX IJIAHOB; OTHOIICHUE K MPOPECCUOHATBHON EATSIFHOCTH KaK BO3MOXXHOCTH y4acThs B
PCIICHUH JIMYHBIX, O6IJ.I€CTB€HHLIX, roCcyaapCTBCHHBIX, O6IJ_[eHaI_[I/IOHaHBHBIX HpO6J’I€M;

14)  chopMHPOBaAHHOCTH IKOJIOTHUYECKOTO MBIILLUIEHMS, OHMMAaHHUs BIIUSTHUS
COLIMAIIBHOOKOHOMUYECKUX IIPOLECCOB HAa COCTOSIHUE IPUPOJHOM M COLUMAIBHOM CpEnbl;
IPUOOPETEHUE OIBITA SKOJIOT0-HAIIPABIEHHOM NESTEIbHOCTH;

15) OTBETCTBEHHOE OTHOILICHHE K CO3JJaHUI0 CEMbU Ha OCHOBE OCO3HAHHOT'O MPUHSATHS LICHHOCTEH
CEMENHOU KU3HHU.

MeTanpeameTHble pe3ybTaTbl:

1) yMeHue caMOCTOSITENIHO OIIPENEIATh L€ AEATENbHOCTH U COCTABIIATH IJIaHbI AE€ATEIbHOCTH;
CaMOCTOATENIBHO OCYILIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIBHOCTD; UCII0JIb30BaTh
BCE BO3MOJKHBIE PECYPCHI IS JOCTHKEHHUSI IOCTABIICHHBIX LIEJICH U PeaIn3alii IIJIaHOB
JeSITeIbHOCTH; BEIOMPATH YCIEITHBIE CTPATETHH B PA3JIMYHBIX CHUTYalUsX; 2)yMEHHE TPOTYKTUBHO
00IIaTHCS U B3aUMOJICHCTBOBATH B MTPOIIECCE COBMECTHOM IS TEILHOCTH, YYUTHIBATH MMO3UIHH
JPYTUX YYaCTHUKOB JEATEILHOCTH, 3()(HEKTUBHO pa3pemaTh KOH(IUKTHI;

3) BI1aaACHHUC HaBbIKaMH HOSHaBaTGHLHOﬁ, y‘{e6HO-I/ICCJ'IeI[OBaTeJ'ILCKOI7I nu HpOCKTHOﬁ
ACATCIIBHOCTH, HABBIKAMU PA3PCIICHUA HpO6JICM; CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIbHOMY
IOMCKY MCTOAO0B PCHICHUA IMTPAKTUYCCKHUX 3aa4d, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IIO3HAHUA

4) FOTOBHOCTb W  CIIOCOOHOCTH K CaMOCTOSATEIbHON HMH(GOPMAIIMOHHO-TIO3HABATEIbHON
NeSTeNIbHOCTH, BJIaJICHUE HABBIKAMU MOJyYeHUS HEOOXOAMMOW HH(OpPMAIMH U3 CIOBapeil pa3HbIX
TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX WH(POPMAIIUU, KPUTHUECKU OLICHUBATh U
UHTEPIPETUPOBATH HH(POPMALINIO, TOTYyYaEMYI0 U3 Pa3IMYHbIX HICTOYHUKOB; 5)yMEHHUE UCII0JIb30BATh
cpenctBa WH(MOPMANMOHHBIX W KOMMYHHKAIIMOHHBIX TexHoNorui (mamee - WMKT) B pemnienun
KOTHUTUBHBIX, KOMMYHHKAaTHBHBIX M OPTaHU3AIMOHHBIX 3a/lad C COOJIOJIeHHEM TpeOOBaHMIT
PrOHOMUKH, TEXHUKU O€30MacCHOCTH, TUTHEHBI, PeCypcocOepeKeHH s, TPABOBBIX U 3TUYECKUX HOPM,
HOpM MH(MOPMAIIMOHHON Oe30MacHOCTH; 6)yMEHHUE ONpeNesITh Ha3HaUeHHUEe U (PYHKIIMH Pa3IHYHbIX
COLIMAIBHBIX HMHCTUTYTOB; 7)yMEHHE CaMOCTOSITEIbHO OIIEHUBATh M MPUHUMATH DEILICHHUS,
ONPEACIISIIONINE CTPATETHIO TOBEACHUS, C YUETOM I'PAKIAHCKUX U HPABCTBEHHBIX LICHHOCTEH;

8) BJIAACHUC SA3BIKOBBIMHU CPEACTBAMH — YMCHHEC SICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOUKY
3pC€HHA, HCIIOJIb30BATh AICKBATHBIC A3BIKOBBLIC CPCACTBA,

9) BJIa/ICHNE HaBbIKaMH IMO3HABATEIbHON PeIIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUI U
MBICJIUTENIBHBIX MPOLECCOB, X PE3YIbTATOB M OCHOBAHWM, IPAHMI] CBOETO 3HAHUS U HE3HAHUS,

HOBBIX IMO3HABATCJIbHBIX 3a/1a4 U CPEACTB UX JOCTUKCHH.

MpeameTHble pe3ynbTaThbl:

1) c(hOpMHUPOBAHHOCTH MPEACTABIEHUIN O MECTE XUMHUU B COBPEMEHHOW HAyYHOUM KapTUHE MHPA;
MOHMMAaHUE POJIH XUMUHU B JOPMUPOBAHUU KPYro3opa U GyHKINOHATIBHON rPaMOTHOCTH
YeJIOBEKa IS PEIICHUS IIPAKTUYECKUX 3a/1a4;

2) BJIaJICHHE OCHOBOMOJIATAIOIIMMH XUMUYECKUMU MOHATUSMH, TEOPUSIMU, 3aKOHAMH 1
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;



3) BJIaJICHWE OCHOBHBIMHM METOJIaMU HAyYHOTO ITO3HAHUS, UCIIOJIb3YEMBIMU B XHMHUH:
HaOJII0ZICHUE, ONUCAHNE, U3MEPEHHE, SKCTIEPUMEHT; YMEHHE 00padaThIBaTh, OOBACHSIThH
p€3y.]IBTaTbI HpOBGI[eHHbIX OIIBITOB M ACJIaTh BBIBOABI, TOTOBHOCTH U CHOCO6HOCTL HpI/IMeHSITB
METO/IbI ITO3HAHUS TIPU PEIICHUH MPAKTHYCCKUX 3a/1a4;

4) c(hOpMUPOBAHHOCTh YMEHUS JaBaTh KOJTUYECTBEHHBIC OIICHKU M MPOBOUTH PACUETHI 110
XUMHUYECKUM (popMysiaM U ypaBHEHUSIM;

5) BJIaACHUC ITPpaBUJIaMU TCXHUKHA 0e30macHOCTH IIpU UCITIOJIb3OBAHNU XUMUUYCCKHUX BCUICCTB;

6) c(hOpPMUPOBAHHOCTH COOCTBEHHOW TIO3UIIMH 110 OTHOIIICHUIO K XUMUYECKON MH(POpMAITUH,
MOJIy4aeMOU U3 Pa3HbIX UCTOYHHUKOB.

Conep:kanue y4eOHOI0 npeamera
10 knacc

Tema 1. Teopusi cTpoeHus1 opranudeckux coefuHennii A. M. byrieposa.
IMpeamer oprannyeckoii xumuu (24)

Oprannyeckre BEMIeCTBa: MPUPOIHbIEC, HICKYCCTBEHHBIE U CHHTeTHYecKHe. OCOOCHHOCTH COCTaBa U
CTpOEHMS OpraHndeckux Beuiects. Butanusm u ero kpax. Ilonsrue o0 yriesogoponaax.

OcHOBHBIE 110J10:KEHHUS TEOPUU XUMHYeCKOro crpoenusi byrieposa
BaneHTHOCTb. CTPYKTYpHble GOPMYJibl — NOJIHbIE U COKPaLLEHHbIe. MpocTble (0AMHapPHbIE) U KpaTHble
(mBOlMHbIE 1 TPOWHbIE) CBA3W. M30Mepbl U n3omepus. B3aumHoe BAMSAHME aTOMOB B MOJIEKY/IE.

Tema 2. Yri1eBoA0pOaAbI M UX NPUPOAHBbIE HCTOYHUKH (12 1)

IIpenenbHble yriieBoaopoabl. Aiikanbl. Onpeaenenue. ['oMonornyeckuii psij alkaHOB U €T0
obmras popmyna. CTpykTypHas ©3oMepus yriepoaHoi nenu. Pagukansl. HomeHkIaTypa ajqkaHoB.
XUMHYECKHE CBOWCTBA aIKaHOB: TOPEHUE, PEaKIIMU 3aMelIeHHs (TaIOTeHUPOBAHNUE), PEaKIus
Pa3JIOKEHUSI METaHa, PEAKLUs JETUAPUPOBAHUS dTaHA.

HenpeneabHblie yriaeBoaopoabl. AJIKeHbI. DTUIEH. ['oMonoruyeckuii psja ankeHoB. Homenknarypa.
CrpykrypHas uzomepus. [[poMbllIeHHOE TOMyYeHHE AIKEHOB: KPEKUHT U IETUPUPOBAHNE
ankaHoB. Peakuys neruaparanuu 3TaHoa, Kak JabopaTopHbIN crioco0 MoyyeHus 3TUJICHA.
Peakumu npucoequHeHus: ruapaTanys, TuIporaioreHupOBaHKe, raIOr€HUPOBAHHUE,
nonumepusanuu. [Ipasuno MapkoarkoBa. OkucieHnue ankeHoB.KauecTBeHHbIE peakiiny Ha
HEIpEEIbHBIE YTIEBOAOPOIBI.

Aaxkanuensl. Kayuykn. Homenknarypa. ConpspkeHnsie quensl. byranuen-1,3, uzonpen. Peakius
Jlebenesa. Peakiuu npucoequHeHus ankaaueHoB. Kayuyku: HaTypanbHbIN, CHHTETUYECKUE
(OyTaaneHoBBIN, H30NPEHOBLIN). Bynkanuszamus kayuyka. Pesuna. D00HHUT.

AaxnHbl.O011as XapakTepucTHKa roMosoruieckoro psijaa. Crioco6sl 00pa3oBaHusl Ha3BaHUN
AJIKWHOB. XMMHUYECKHE CBOMCTBA AlCTUJICHA: TOPCHUEC, PCAKIIUU IPUCOCIUHCHU A
THAPOTAIOTCHUPOBAHKE, TAJIOTCHUPOBAaHKE, TUApaTanus (peakus Kydeposa), — ero mojgydeHue u
IMIPUMECHCHUC. BI/IHI/IJ'IXJ'IOPI/I)I " €ro MOJIMMEpHU3alnA B ITOJIUXJIOPBUHUIL.



Apenbl.beH3071, Kak mpeacTaBUTeNb apOMaTHUYECKHUX YIiIeBOJ0po10B. CTpoeHHe ero MOJIEKYIIbl U
CBOICTBa (pU3MUECKHe U XMMUUYECKHE CBOMCTBA: TOpPEHUE, PEaKLIUU 3aMEIICHUs] —
raJJoreHupoBaHue, HUTpoBanue. [lonyuenne u npumeHenue OeH3oa.

Ipupoanbiii 1 monyTHBIN ra3pl.CocTaB NPUPOJHOTO raza. Ero HaxoxaeHue B MpUpo/Ie.
[IpenmyrecTBa MPUPOAHOTO Ta3a KaK TOIUIMBA. XUMHUYECKas MepepadoTKa MPUPOIHOTO Ta3a:

KOHBepcusl, upoau3. CUHTE3-ra3 U ero NpuMEHEHHE.

[TonyTtHbIe ra3el, ux coctaB. [lepepaboTka momyTHOTO ra3a Ha (GpaKuu: CyXoi ras,
nponanOyTaHOBasi CMECh, Ta30BbI OCH3HH.

Hed1b 1 ciocodb! eé nepepadoTku. CoctaB HeQTH U €€ nmepepaboTKa: MeperoHKa, KpEeKHHT,
pudopmunr. Hedrenpoaykrsl u ux nomydenue. [lonstiue 06 okranoBoM ymciie. XUMHUECKHE
CHIOCOOBI TIOBHINICHUS KauecTBa OCH3MHA.

Kamennblii yroJns u ero nepepadorka. KokcoBanue KaMeEHHOI'O yIJIsSl U €r0 IPOAYKTHI:

KOKCOBBIH ra3, aMmMuavdHag BOJa, KAMCHHOYT'OJIbHasl CMOJIa, KOKC.ra3I/I(1)I/IKaLH/I$[ KaMCHHOT'O YIJIA.

. Tema 3. Kuciopoa- u a3oTcoaep:kaiye oprannyeckue coeTnHeHns
(14 9)

Oanoaromusblie cnupThl. Onpenenenue. OyHKIMOHATBEHAS THIPOKCHIIbHAS TPYIINA.
I'oMonoruueckuit psit mpeaebHBIX OAHOATOMHBIX CIUPTOB. M30Mepus monoxxeHus
(GyHKIIMOHATBHOM Tpynmbl. Bomopoanas cBs3b. XUMHUECKHE CBOMCTBA CIIUPTOB. AJIbACTUAHAS
rpynna. Peakuust stepudukaium, cioxusie 3¢upsl. [Ipumenenue cnuptoB. JlelicTBre METHIOBOTO U
STHJIOBOTO CIIUPTOB HA OPTaHM3M UYeIOBEKa.

MHoroatoMHble CHUPTHI. DTUIICHTJINKOJIb, KaK MIPEJACTABUTENb IByXaTOMHBIX M TJIUIEPHUH, KaK
MPEeACTaBUTENh TPEXATOMHBIX cUpTOB. KauecTBeHHast peakiiusi HA MHOTOATOMHBIE CITUPTHI, UX
CBOIiCTBa, monyueHue u npumeHenue. [lonstue 06 antudpuszax.

®enoa. CtpoeHue, mojgyueHue, CBOMCTBA U puMeHeHue peromna. KauecTBeHHbIE peakiuy Ha
¢denon. BzanMHoe BIMsHUE aTOMOB B MOJIEKyIie (heHoIa.

AJibaeruibl 1 KeTOHbl. DOpMaIbIeru U aleTalbACTHI, KaK MPEICTaBUTENIN albJACTHIOB, COCTAB X
Mouiekynl. @yHKIIMOHaIbHas KapOoHWIbHas rpynna. KauecTBeHHbIE peaKkIK Ha ajlbIerH/Ibl.
CoiicTBa, noxy4eHue U npuMeHeHne popMaibaeruia u aneranpiaeruaa. Peakuuu
MOJIMKOHIeHCauu Uit hopManbaeruaa. [lonsTie o KeToHax Ha MpUMeEpe alleTOHA.

Kap6onoBbie kucoThl.I'oMoI0ornueckuil psj npeaeabHbIX 0IHOOCHO BHBIX KApOOHOBBIX KHUCIIOT.
XKupnsle kapOOHOBBIE KUCIOTHL. XUMUYECKHE CBOMCTBA KapOOHOBBIX KUCIIOT. [lonyduenne u
IIPUMEHEHHUE MYPABBUHON U YKCYCHOM KHCIIOT.

Caoxublie 3¢upsl. Kupsl. Peaknus stepudpukannu. Crnoxxaslie 23¢pupsl. JKUpbl, UX cOCTaB U
rUApoau3 (KUCIOTHBIN U 1enouHoi). Mbuta. ['uapupoBaHue Kupos.

YraeBoasl. YriieBoasl. Monocaxapubl. [ roko3a kak anpaerugocnupT. Copout. MosloqHOKHUCITOE U
cnupToBoe Opoxkenue. Porocunres. Jucaxapunpl. Caxaposa. [Toaucaxapuasl: Kpaxmall, EUTI0I03a.

AMuHBbI. AMuHOTpynna. AMUHBI IpeJeNbHbIe U apoMaTndeckue. AHWIMH. [lonydeHne aMHHOB.
Peakuust 3unnHa. XvMHu4yeckue cBONCTBA U IPUMEHEHUE AMHUHOB.



AMHUHOKHMCJIOTHI. AMUHOKHCIIOTBI, COCTaB WX MOJIEKYJI M CBOMCTBA, KaKk aM(OTEPHBIX OPTaHMYECKUX
COeAMHEHMI. [ TMIIMH, KaK IpeACcTaBUTE]Ib aMUHOKHUCIIOT. [loydeHue moauneTni0oB peakuue
nonukoHaeHcanuu. [1oHaTHE 0 TENTUIHON CBSI3H.

Beaxu. Ctpoenue Moiiekys O€IKOB: IepBUYHASL, BTOPUYHAS M TPETUYHAS! CTPYKTYPHI.
KauecTBeHHbIE peakiy Ha OENIKH, UX TUAPOIIN3, AeHATypalusi u Ouosornyeckue GyHKIUH.

Ilpakmuueckasn paboma.VlnentTudukanys OpraHUMIECKUX COSTUHEHUN.

Tema 4. Oprannueckasi Xumus 4 0011ecTBO (5 )

Buorexunonorus.Ilepuons: e¢ pasutus. Tpu HarpaBieHUst OMOTEXHOJIOTHH: TeHHAs (WIH
TCHETHYECKas) MHKCHEPHS; KIICTOUHAsl MH)KEHepusi; Onoornueckast HHkeHepus. [ eneTrnuecku
MoaudummpoBannsie oprann3msl (I'MO) u TpancreHHas npoaykius. Kionupopanue.
NMMmoOunmn3oBaHHbIe (DEPMEHTHI  UX IPUMEHEHUE.

Momnmepsni. Knaccudukanus nommmepoB.VICKycCTBEHHBIC TTOTUMEPHI: TIEILTYIIOU/T, alleTaTHBINA MICIK,
BHCKO3a, [eJTo(aH.

Cunrernuyeckue noaumepsl.Ilonumepusanus U NOIMKOHIEHCALUS, KAK CIIOCOOBI TIOJTYyYEHUS
nonumepoB. CunTeTnyeckne Kayayku. [lomuctuposn, Tedion u MONMMBUHUIXJIOPU], KaK
npenacraBuTen miaacrMace. CHHTETHYECKHE BOJIOKHA: KallpOH, HAalJIOH, KeBJap,
nascaH./Ipakmuueckasa padoma.PacriozHaBaHKE IUIACTMACC U BOJIOKOH.

11 Knacc.

Tema 1. Ctpoenne Bemects (9 4)

OcHoBHbIE cBe/IeHUs1 0 cTpoeHun aToMa.CTpOeHHE aTOMa: COCTaB sAJipa (HYKJIOHBI) U 3JIEKTPOHHAs
obomnouka. [Tonstie 06 nu3oronax. [loHaTne 0 XUMHUUECKOM IIEMEHTE, KAK COBOKYITHOCTH aTOMOB C
OJIMHAKOBBIM 3apsAIOM sIpa.

IHepuoauyeckas cucrema xumuueckux 31eMeHToB /I. M. MenaeneeBa B cBere y4eHHs O
crpoennu aroma.dusnueckuii cMbich npuHATOM B Tabnuie /1. V. MenneneeBa CHMBOIHKY:
MOPSAAKOBOTO HOMEpa 3JIEMEHTa, HOMEpPA MEPUOA U HoMepa Ipynibl. [IoHATHE O BalE€HTHBIX
anekTpoHax. OTOoOpakeHNE CTPOCHHUS ANEKTPOHHBIX 000J0YEK aTOMOB XUMUYECKUX SJIEMEHTOB C
MTOMOIIIBIO AJIEKTPOHHBIX U JIEKTPOHHO-TPAPUIECKUX HOPMYIT.

OObscHEHUE 3aKOHOMepHOCTeﬁ W3MEHEHHS CBOMCTB 3JIEMEHTOB B nepuoaax u rpymmax
HepHOﬂquCKOﬁ CHUCTCMBI, KaK CIICACTBUC UX SJICKTPOHHOT'O CTPOCHUS. BJ'ICKTpOHHBIe ceMencTBa
XUMHUYCCKUX JJICMCHTOB.

CpaBHenne [lepuoanyeckoro 3aKk0Ha ¥ TEOPHH XHMHYECKOI0 CTPOeHHUs Ha puitocoPpckoi
OCHOBE: IIPEANIOCHUIKU OTKPbITUA [IeproaruecKkoro 3akoHa U TEOPUH XUMUYECKOTO CTPOCHUS
OPraHUYECKUX COCIMHEHUM; POJIb INYHOCTU B UCTOPUU XMMHH; 3HAYECHUE IIPAKTUKHU B CTAHOBJIICHUU
" pa3BUTHU XUMHUYCCKUX TGOprfI.

HNonnasi xXumuveckasi CBSI3b 1 HOHHbIE KPUCTANIMYEeCKHe peléTkn. KaTuoHbI 1 aHUOHBIL: UX
3apsbl U KiIaccuUKaIus Mo COCTaBy Ha MPOCThIe U cioxHble. [IpeacraBurenu. [lonstue 06
MOHHOW XMMUYECKOU CBsI3u. MIOHHAs KpUCTAJUTHUECKasl pemeTKa U (U3NYECKUEe CBOMCTBA BEUIECTB,
o0ycnoBieHHbIE 3TUM cTpoeHreM. KoBasleHTHasi XuMu4yecKkasi CBsi3b. ATOMHbIE H
MOJIEKYJISIPHbIE KPUCTAINYecKre peléTKU. [[oHATHeO KOBaJIEHTHOM CBSI3H.



DNEeKTPOOTPUIATEIbHOCTD, HEMOJIIPHAs U MOJISIpHAsl KOBAJIEHTHBIE CBA3U. KpaTHOCTH KOBaJleHTHOM
cBs3U. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHBIX CBSI3€i: OOMEHHBIN U JOHOPHO- aKIIENTOPHBIH.
[TonsapHOCTH MOJIEKYIIBI, KAK CJIE/ICTBUE MOJISIPHOCTH CBSI3U U T€OMETPUU MOJICKYJIBI.
Kpucrannuueckue pemerky ¢ 3TUM TUIIOM CBSI3U: MOJIEKYJIIpHbIE U aTOMHbIe. PU3NYecKue
CBOIMCTBA BEILIECTB, 00YCIOBIEHHBIE TUIIOM KPUCTAITMUYECKUX PELICTOK.

Metaunueckas cBsi3b. [loHATHE OMETAUIMUECKON CBSI3M U METAJUTMYECKUX KPUCTALTUYECKUX
pemieTkax. dusnyeckue CBOWCTBA METAJJIOB HA OCHOBE MX KPUCTAJUIMYECKOT'O CTPOCHHS.
[IpumeHeHne MeTaioB Ha OCHOBE UX CBOMCTB. UEpHBIE U LIBETHBIE CIIJIABBHI.

Bopnopoanasi xumu4eckasi ¢Bsi3b.MexXMOJIEKyIsIpHas U BHYTPUMOJIEKYJISIPHASI BOJOPOIHBIE CBSI3U.
3HayeHHEe MEKMOJIEKYJISIPHBIX BOJIOPOJIHBIX CBA3EH B IIPUPOAE U )KU3HU YEJIOBEKa.

Mommmepsl.IlonyueHre MOIMMEPOB peakUUsAMU TOJIMMEPU3alMU U MMOJUKOHICHCAUUH. BaxHenme
MPEJCTaBUTENM TIJIACTMACC U BOJIOKOH, UX MOJIyYEHHUE, CBOMCTBA U puMeHeHue. [lonsTue o
HEOPraHWYECKUX MOJIMMEPAX U UX MPEICTABUTEIH.

JucnepcHble cucremsl. [lonstue oaucnepcHolt ¢aze u AUCIIEPCUOHHOM cpesie. ArperatHoe
COCTOSIHME pa3Mep JacTHIl Ga3bl, KaK OCHOBA JIJIS KTacCU(DHUKAIMH TUCTICPCHBIX CUCTEM. DMYJIbCHH,
CYCIICH3UH, a9PO30JIM — TPYMIIbI TPYOOIUCTIEPCHBIX CUCTEM, UX TIPEICTABUTENN. 301U U T —
TPYIIIBI TOHKOJUCIIEPCHBIX CUCTEM, UX TpencTaButend. [loHsTue o cuHepesnce u KoaryJisiiuu.
Tema 2. Xumnueckue peakuuu (12 u)

Knaccnpukanusi XuMHYeCKUX peaKkIuii. AJUIOTpONH3aIisa U H30MepHU3allnsl, KaKpeaKIuu 0e3
M3MEHEHHUS COCTaBa BEIIECTB. AJUIOTponHs U e¢ mpuuuHbl. Kimaccudukamnus peakiuii 1o pa3indHbIM
OCHOBAHUSIM: IO YUCIIY U COCTaBYy PEareHTOB U MPOJIYKTOB, MO (hase, Mo UCIOIb30BAHUIO
Karanu3atopa win (epMeHTa, 1o TerioBomy dddekry. TepMoXxuMudecKkue ypaBHEHUS pPEaKIini.

CkopocTh XUMHYECKUX peakuuii. DakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIIHil:
MIPUPO/Ia Pearupyronrx BEeUIeCTB, TEMIIEPATYpa, IUIOMIA/lb UX COMPUKOCHOBEHHS pEarupyromux
BEILIECTB, UX KOHLEHTpaUus, IpUCYTCTBUE KaTanu3aTopa. [lonstue o katanuze. @epMeHTHI, KaK
OMOJIOTHYECKHE KaTaanu3aTopbl. MTHrHOUTOPHI, KaK «AaHTOHUMBI» KaTATN3aTOPOB U UX 3HAYEHUE.

XumMu4yeckoe paBHoOBecHe U clIoco0bl ero cMemenus. Kinaccupukams XUMHUUECKUX peakLui 1Mo
NpU3HAKY UX HarpasieHus. [TonsaTue 06 00paTUMBIX peaksIX 1 XUMUYECKOM PaBHOBECHH.
[Tpunnun Jle-1llatenbe 1 ciocoObl cMENIEHUs] XUMHUYECKOro paBHOBecHs. OOI1as XxapakTepucTUKa
peakIuii CHHTE30B aMMHuaka U okcuaa cepbl(VI) 1 paccMoTpeHue ycaoBUA CMELeHUs UX
paBHOBECHSI Ha ITPOU3BOJICTBE.

I'uaposmm3.O6patuMelii 1 HeoOpaTUMBINA THApoIu3bl. ['naponu3s coneil u ero Tunsl. ['uxponus
OpPraHUYECKUX COETMHEHUH B )KUBBIX OPraHU3MOB, KaK OCHOBa OOMEHa BEIECTB.

[TonsiTue 06 sHEpPreTHYecCKOM OOMEHE B KJIETKE M POJIM THIPOJIN3a B HEM.

OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE peaK].[I/II/I.CTCHCHL OKHCJICHHS U €€ OIIPCACIICHUC 110
q)OpMy.HaM OpPraHn4YC€CKUX U HCOPraHNYCCKUX BCIICCTB. OJIEMEHTHI U BCIICCTBA, KaK OKHUCIIUTCIIN U
BoccTaHoBUTEIU. [ToHATHE O nponeccax OKHUCICHHA U BOCCTAaHOBJICHU . CocraBienue ypaBHeHPIfI
XUMHUYCCKUX peaKuHﬁ Ha OCHOBC DJICKTPOHHOT'O Oananca.

DJ1eKTPOJIN3 PACIJIABOB M PACTBOPOB 3JIEKTPOJIUTOB. XapaKTePUCTHKA TEKTPOIIN3a, KaK
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHOTO Tporiecca. OCOOCHHOCTH AIIEKTPOJIH3a, MPOTEKAOIIETO B



pacTBopax IMEKTPOIUTOB. [IpakTHUeCKOe TPUMEHEHUE IICKTPOIN3a; MOTyUYeHHE TAIOTCHOB,
BOJIOPO/a, KUCIIOPO/1a, IIEJIOYHBIX METAJUIOB U MIEIOYEH, a TAKKE ATFOMUHUS JIEKTPOJIN30M
pacIuIaBoOB ¥ PacTBOPOB COSAMHEHUH ITHX 3J1eMEHTOB. [IOHTHE O TaJIbBaHOIIACTHKE,
raJlbBaHOCTETUH, pa)UHUPOBAHUHU I[BETHBIX METAJUIOB.

Ilpakmuueckasn padoma. PenieHre SKCIEPUMEHTAIBHBIX 33]1a4 110 TeMe « XUMUYECKast PEaKIIHs».
Tema 3. BemecTBa 1 ux cBoiicTBa (9 4)

Metanbl. Ouznyueckre CBOWCTBAa METAIIOB, KaK QYHKITUS X CTpOoeHHs. [leneHne MeTauioB Ha
CPYIIbI B TEXHUKE U XUMUU. XUMUYECKUE CBOKMCTBA METAJIJIOB U AIEKTPOXUMUYECKUN AL
HanpspkeHui. [Tonstue o MetamiorepMuu (ATFOMUHOTEPMUHM, MAarHUETEPMUU U JP. ).

HemeTtaasl. BJIaFOPOIleIe raspl.HeMeTamnmnbl kak okucautenan. Hemeraniasl kak BOCCTaHOBUTEIIH.
PSI,Z[ SJICKTPOOTPULATECIIBHOCTH. I/IHepTHHC nimn 6HaFOpO,I[HBIe Tra3bl.

Kucorsl Heopranuveckue u oprannyeckue. Kuciorel ¢ TOUKH 3peHUSI aTOMHOMOJIEKYJISIPHOTO
yueHusi. KUCTTOTBI ¢ TOUKH 3pEHUsI TEOPUH IIECKTPOJIUTUUECKON Jucconranui. KucioTsl ¢ TOUKH
3peHus MPOTOHHOU Teopur. OOIMEe XMMIUYECKUE CBONCTBA KUCIIOT.

Knaccudukanus Kucior.

OcHoBaHus HeopraHn4yeckue u oprannyeckre. OCHOBaHUSI C TOUKHU 3PECHUS
ATOMHOMOJIEKYJISIPHOTO yueHUsl. OCHOBaHUS ¢ TOUKHU 3PEHUS TEOPUH SJIEKTPOIUTHYECKOU
muccoranuu. OCHOBaHUS ¢ TOYKH 3PEHUS IPOTOHHOM Teopuu. Kiaccudukarus oCHOBaHHIA.
XHUMUYECKUE CBOMCTBA OPTAHUYECKUX U HEOPraHUYECKUX OCHOBAHMIA.

AM@oTepHbIe coeJMHEHUSI HeOpraHnyeckue U opranndyeckune.Heoprannyeckue amdorepHbie
COEIMHEHUS: OKCHJIbI U THAPOKCHU/IBI, — UX CBOMCTBA U MoiyuyeHHe. AM(OTEpHbIE OPraHuYeCKUue
COEIMHEHUS Ha MPUMepe aMUHOKHUCIOT. [lenTuipl v nenTuaHas CBA3b.

Coumn.Knaccuduxkanus coneil. KéctkocTs BoJbl U ciocoObl e¢ ycTpaHeHus. [lepexos kapOoHara B
ruipokapOoHaT u o0patHo. OOIMe XMMUYECKHE CBOWCTBA COJIEH.

Hpakmuqecmm paﬁoma.PemeHI/Ie OKCIICPUMCHTAJIbHBIX 3a/Ja4 I10 TEME «BelecTBa 1 UX CBOMCTBaY.

Tema 4. Xumus U coBpeMeHHOe 001ecTBo (4 4)

IMpousBoacTeo aMmmMuaka u MeTaHoJa. IloHATHE O XUMUYECKOW TEXHOJIOTUH. XUMHYECKHUE PEAKIIUN
B IIPOM3BOJICTBE aMMHaKa 1 MeTaHona. Obmas kiaccuukamoHHas XapakTepUCTHKA peakiui
CUHTE3a B IPOU3BOJCTBE 3TUX NPOAYKTOB. HayuHble IPUHIUIIEL, JIEKAILUE B OCHOBE IPOU3BOACTBA
aMMuaka 1 MetaHoJia.CpaBHEHHE 3TUX MTPOU3BOCTB.

XuMu4eckasi r(paMOTHOCTh KaK KOMIIOHEHT 001eH KyJIbTyphlI Ye10Beka. MapkupoBka
YIIAKOBOYHBIX MATEPUAIIOB, DJIEKTPOHUKH U OBITOBOW TEXHHUKH, SKOJIOTHYHOTO TOBApa, MPOIYKTOB
MHUTaHUSA, STUKETOK MO YXOy 32 OJEHKIO0M.

TemaTnuyeckoe NJIAHUPOBAHUE

10 knacc



Ne Tembl HasBanue paznena, rinas KonunuecTBo yacos
Bcero N3 Hux (popmbl KOHTPOIIS)
KOHTPOJIbHBIX | IPAKTUYECKUX
pabor pabor
1 Teopus crpoeHus 2
OPraHUYECKUX COCTUHEHUIN
A. M. bytnepoga.
IIpenmer oprannueckoin
XUMHUHA
2 YraeBoaopoast u ux 12 1 --
NPUPOHBIE UCTOYHUKH
3 Kucnopon- u 14 1 1
a30TcoJepIKaIIne
OpraHUYECKHEe COCTUHEHUS
4 Opranuyeckast XuMus 1 4 -- 1
0011ecTBO
WToroBbIii KOHTPOJIH 33 3 1
roj
UTOTO 35 3 2
11 knacc
Ne Tembl HasBanue paznena, rinas KonunuecTBo yacos
Bcero N3 Hux (hopmbl KOHTPOIIS)
KOHTPOJIbHBIX | MPAKTUYECKUX
pabot pabot
1 CtpoeHue BeliecTn 9 -- --
2 XVMHYECKUE peaKINU 12
3 BemecrBa u ux cBoiicTBa 9 1
4 XUMUS U COBPEMEHHOE 4 -- --
00111eCTBO
Hroro 34 2 2
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