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IHosicHuTEeILHAA 3ANIUCKA

PaGouast nporpamma no xumuu aiig oOydarommuxcsa 10-11 kiaccoB pazpaborana
HAOCHOBE :

- mporpamMMm g oOuieoOpa3oBaTeNbHBIX — yupexaeHui,[lonoxennem 0
paboueiinporpamme ['BOY COII c¢. Hlunan, cooTrBercTBylolel dDeneparbHOMY
rocyapcTBeHHOMY  oOpasoBarenbHoMycTangapty (PI'OC) cpennero  oOmiero
oOpa3oBaHus 10 OMOJIOTHH;

- ¢ ucnoas3oBanremM auHUM YMK B. B. Jlynuna. Xumus. YrinyOneHHslid ypoBeHb 10-
11 knaccel, B.B. Epemun, A. A. [Ipo3nos, M.: JIpoda.

Ha n3ydenue xumuu Ha 6a30BOM YpOBHE OTBOJUTCS 14 B Henento, Bcero 70u B 10-11
kiaccax. Ha npounbHbIi ypOBEeHb U3YUEHUS] XUMHUH OTBOAMUTCS 34 B HEZEIIO, BCETO
210 4. B 10-11 xnaccax.

B cucrteme ectecTBEeHHO-HAyyHOro 0Opa30BaHUSl XMMUS KaK yuyeOHBIA Mpeamer
3aHMMaeT BaXHOE€ MECTO B IO3HAHMM 3aKOHOB IMPHUPOAbI, (OPMUPOBAHUU HAYUHOU
KapTUHBl MHUpa, XUMUYECKON I'paMOTHOCTH, HEOOXOAMMOM ISl IOBCEITHEBHOM KHU3HHU,
HaBBIKOB 3/JOPOBOr0 M O€30IacHOro JJIsl YeJIOBEKa U OKpY’Kalollel ero cpelbl oopasza
KU3HU, a TaKkKe B BOCIUTAHUM HKOJOTMYECKOM KyJIbTYphl, (POPMHUpPOBAHUU
COOCTBEHHOM MO3MIMM MO OTHOIIECHUIO K XUMUYECKOW MH(pOpMAIUH, MOJy4yaeMol u3
Pa3HbIX HCTOYHUKOB.

YcnenmHocTh U3ydeHus y4eOHOro MpeaMeTa CBsi3aHa C OBJIAJEHUEM OCHOBHBIMU
MOHSATUSIMA XUMHUHU, HAyYHbIMU (AaKTaMu, 3aKOHAMH, TEOPHUSIMH, NPUMEHEHUEM
MOJIYYeHHBIX 3HAHUW MPU PEIICHUH MPAKTUYECKHUX 3a/1ay.

B cootBerctBUn ¢ ®I'OC COO xuMus MOXKET H3ydaThcsi Ha 0a30BOM U
yIIyOJIEHHOM YpPOBHSIX.

N3yyenne xumun Ha 0a30BOM YpOBHE OpPHEHTHPOBAHO Ha oOOecleueHue
00111e00pa3oBaTeNbHON M OOIIEKYJIBTYPHOM MOATOTOBKU BBHIITYCKHUKOB.

Conepxanue 6a30BOro Kypca MO3BOJISIET PACKPHITh BEYIIUE UAEU U OTAEIbHbIC
IIOJIOXKEHUS, BAXKHBIE B II03HABATEJIBHOM M MHUPOBO33PEHYECKOM OTHOUICHUHU:
3aBHCHMOCTh CBOMCTB BEILIECTB OT COCTaBa M CTPOCHHUS; 00YCIOBIEHHOCTh IPUMEHEHHUS
BEILIECTB UX CBOMCTBAMH; MAaTE€pUAIBHOE €AMHCTBO HEOPTraHWYECKUX M OPTaHUYECKHX
BEILIECTB; BO3pACTarOllas pojb XMMHUU B CO3JAAHMM HOBBIX JIEKAPCTB MU MaTEpUAJIOB, B
HSKOHOMUHU CBIPbS, OXpaHE OKPYKAIOLIEH Cpeibl.

N3yyenne XxuMuM Ha YriyOJIEGHHOM YPOBHE MpPEIIOJaraeT IMOJHOE OCBOCHHUE
0a30BOTO Kypca M BKJIOYAET PACIIUPEHUE MPEIAMETHBIX Pe3yJbTaTOB U COAEPKaHUS,
OpPUEHTHUPOBAaHHOE Ha IMOATOTOBKY K  TMOCIEAYyIOIIEMY MNpO(ecCHOHATBHOMY
00pa30BaHNIO; Pa3BUTUE UHAMBUAYAIbHBIX CIIOCOOHOCTEN oOydaroumxcs mytem Oosee
rJIyOOKOro, 4eM 3TO MpelycMaTpUBaeTcsi 0a30BbIM KypCOM, OCBOEHHUSI OCHOB Hayk,
CUCTEMAaTUYECKUX 3HAHUM; YMEHHME MPUMEHATH IOJYYEHHBIE 3HAHUS [UIsl PELICHUS
MPAKTUYECKUX U Y4YeOHO-UCCIIEOBATEIbCKUX 3a7ad B M3MEHEHHOM, HECTaHIapTHOM
CUTyalluu; YMEHUE CHCTEMAaTHU3UpOBaTh W 0000LIaTh MOJydYeHHbIE 3HaHus. V3yueHue
npeaMeTa Ha yriIyOJIEeHHOM YPOBHE MO3BOJISIET CPOPMHUPOBATH y 00YHAIOIINXCS YMEHNE
aHAJIU3UpOBaTh, NPOTHO3UPOBaTh W OLUEHUBATh C TO3ULHMH  HKOJOTHYECKOU



0€30MacHOCTH TOCTEACTBUSI OBITOBOM W MPOU3BOJACTBEHHOW NESITEIIBHOCTH YEJIOBEKa,
CBSI3aHHOM C MOJTy4YEHUEM, TPUMEHEHUEM U TIEPEPa0OTKOM BEIIECTB.

N3yyenue mnpenmera «XuMus» B 4YacTH (GOPMHUPOBAHUA Y OOyYarouuxcs
HAyYHOTO MMPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX METOJOB IO3HAHHUA, a TaKXKe
IPAKTUYECKOTO MPUMEHEHHS HAYYHBIX 3HAHUI OCHOBAHO HA MEKIIPEIMETHBIX CBA3SX C
npeaMeTaMu 00J1acTel eCTECTBEHHBIX, MATEMAaTHYECKUX U TYMaHUTAPHBIX HAYK.
Coneprxanue 00y4eHUs: peain30BaHO B YYCOHUKAX XUMUHU, BBITYIIIEHHBIX
U3J1aTeNbCTBOM «/Ipodar:

Epemun B. B., Ky3vmenko H. E., Tepenun B. U., /[po30os ,A. A., JIynun B. B. Xumusl.
ba30BbIll ypOBEHB.

10 kiacc;

Epemun B. B., Ky3vmenko H. E., /[po30oe A. A., Jlynun ,B. B. Xumusi. ba3zoBblit
ypoBeHb. 11 knacc.

Epemun B. B., Ky3vmenko H. E., Tepenun B. U., /[po3006 ,A. A., JIynun B. B. Xumus.
VYri1yOsieHHBIN YPOBEHB.

10 kmacc;

Epemun B. B., Ky3omenko H. E., [Ilpo3oos A. A., Jlynun ,B. B. Xumusi. YriayOneHHbIN
ypoBeHb. 11 knacc.

Ha n3yuyenue xumuu Ha 0a30BOM ypOBHE OTBOAMUTCS 14 B Hememnto, Bcero 674 B
10-11 xmaccax. Ha nmpoduiabHBIH ypOBEeHb M3YUEHHS] XUMUW OTBOJIUTCS 349 B HEMETIO,
Bcero 201 4. B 10-11 kmaccax.102 4 (3 4 B Hexemo) B 10 kimacce, 99 u (3 u B Henemn0) B
11 kiacce.

Ilnanupyemble pe3yJbTaThl 0OCBOEHHS Y4eOHOT0 npeaMeTa « XuMHs»
Ha 02a30BOM YpPOBHeE Cpe/iHero oomero ooOpa3zoBaHmsi

* K JHMYHOCTHBIM Ppe3yJbTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTe/IbHOM
NPOrpaMMBbl:

1) BociuTaHue pPOCCUICKOW TPpakKIaHCKONW WAECHTUYHOCTH, MATPUOTU3MA, YBAKECHUS K
CBOEMY HApOJy, YYBCTBO OTBETCTBEHHOCTH nepen PoauHON, ropaocTu 3a CBOM Kpawu,
cBor0 Pommny, mnpouutoe W HacTosUlee MHOTOHAMOHAJIBHOrO Hapoga Poccun,
YBaXE€HUE K TOCYJapCTBEHHBIM CUMBOJIaM (rep0, ¢iar,ruMH);

2) (opmupoBaHHe TpakJIaHCKOW MO3ULMK KAK aKTUBHOTO M OTBETCTBEHHOTO YJI€HA
POCCHIICKOTO O0IIeCTBa, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIEC TIpaBa U 00SA3aHHOCTH,
YBAXAIOIIETO0 3aKOH M MPaBOMOPSAIOK, 00JIaJaloliero 4YyBCTBOM COOCTBEHHOIO
JOCTOMHCTBA, OCO3HAHHO IPUHUMAIOILETO TPAIULIIMOHHBIE HALU-

OHAaJIbHBIE U O0IIEYEIOBEYECKNE TYMAaHUCTHUECKHE U IEMOKPAaTUUECKHE LIEHHOCTH;

3) TOTOBHOCTB K ciIy’KeHHI0 OTeUecTBY, €ro 3allnTe;

4) chopMHpPOBAaHHOCTEMUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOTO HAa JMAJore KyJbTyp, a



TaKkKe pasTu4YHbIX (OpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B
MOJIUKYJBTYPHOM MUDE;

5) chopMUPOBAHHOCTH OCHOB CaMOpPA3BUTHA U CAMOBOCIUTAHUS B COOTBETCTBUM C
00I111e4eIOBEYECKUMH IIEHHOCTSIMU U HI€allaMU TPa)KIaHCKOTO 00I1ecTBa; TOTOBHOCTh
U CIIOCOOHOCTBK CaMOCTOSTENIbHON, TBOPYECKON U OTBETCTBEHHOM JIEATENbHOCTH;

6) TOJEpaHTHOE CO3HAHWE M TOBEACHUE B MOJHUKYJIbTYPHOMHpPE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH JMAJIOT C APYTMMH JIIOJIbMU, TOCTUTaTh B HEM B3aUMOIIOHUMAHUS,
HaXOJIUTh OOIINE TEIN COTPYIHUYATE JJIS UX JTOCTHKCHUS;

7) HaBBIKM COTPYJHHUYECTBA CO CBEPCTHHKAMH, JE€TbMH MJAQJIIETO BO3paCTa,
B3POCIJIBIMA B 00pa30BaTeIbHON, OOIIECTBEHHOMOJIE3HOM, yUeOHO-UCCIIEI0BATEIIbCKOMH,
MIPOCKTHOM U APYTUX BUAAX JACATEIHHOCTH;

8) HpaBCTBEHHOE CO3HAHME U TIOBEJICHNE Ha OCHOBE YCBOCHUST OO0IIEeUeI0BEYECKUX
IICHHOCTEH;

9) rOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSDKEHUH BCEH JKU3HU; CO3HATEIHLHOE OTHOIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCIIOBHUIO YCIEUTHOM MPpo¢eCcCHOHAIBHON U OOIIECTBEHHOM JESTEIbHOCTH;

10) scTeTrueckoe OTHOIICHHUE K MUPY, BKITIOUYasi SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIICHHI;

11) npunsTHE U peanu3anus EHHOCTEN 3T0pOBOTO U 6€301acHOro o0pas3a KHU3HU,
MOTPEOHOCTH B (PM3HMUECKOM CAMOCOBEPIIICHCTBOBAHUH, 3aHATUIX CITIOPTUBHO-
037I0POBUTEIHHON JEATCTLHOCTHIO, HEMPHUATHE BPESIHBIX MPUBBIYCK: KypEHUS,
yIOTPEOJICHUS alIKOT0Jisl, HAPKOTUKOB;

12) 6epexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHUE K (DU3UUECKOMY U
MICUXOJIOTUYECKOMY 3710pPOBbIO, KaK COOCTBEHHOMY, TaK U APYTHUX JIIOACH, yMEHUE
OKa3bIBaTh MEPBYIO MOMOIIIb;

13) oco3HaHHbIN BEIOOP Oyayiiel npodeccur 1 BO3MOKHOCTEN peannu3aiuu
COOCTBEHHBIX )KM3HEHHBIX TJIAHOB; OTHOIICHUE K MTPOPECCUOHATILHOMN S TEIHHOCTU
KaK BO3MOXXHOCTH YYacTHs B PEIICHUU JTUYHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX,00IICHAIIMOHATILHBIX TIPOOJIEM;

14) chopMHpOBaHHOCTH IKOJIOTHIECKOTO MBIIIJICHUS, TOHUMaHUS BIUSHUS COITUATBHO-
SKOHOMMYECKHX MPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIIBHOUN CPEJIbI;
MPUOOPETEHHUE OIBITA IKOJIOTOHANPABICHHOM €SI TEIIbHOCTH;

15) oTBETCTBEHHOE OTHOIIIEHUE K CO3/IAHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO IMPUHSTHUS
LICHHOCTEH CEeMEHMHOM KU3HU;

* K MeTanpeJMeTHbIM pe3yJbTaTaM 0CBOEHHsI 0CHOBHOM 00pa3oBaTeILHOM
NMporpaMMmBblI:

1) yMeHHe caMOCTOSITEILHO OMPEACIIATh eI ACITEIbHOCTUN COCTABIISITh TIIaHBI
NEATEeIbHOCTH; CAMOCTOSITEIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NeSATEIIbHOCTh; UCII0JIb30BaTh BCE BOZMOYKHBIE PECYPCHI IJIs1 TOCTUKEHUS
MOCTABJICHHBIX TEJIEH U peann3alliy MJIaHOB JIeITeIbHOCTH; BEIOMPATH YCIIEIITHBIC
CTpaTEeTUH B Pa3IUYHBIX CUTYaIIHSIX;

2) yMeHHE MPOIYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
NEeSTETPHOCTH, YUUTHIBAT MO3UIIMH IPYTUX YIACTHUKOB JAeATEIHLHOCTH, 3)(PEKTUBHO
paspemniaTh KOHGIUKTHI;



3) BiazeHue HaBbIKAMH MMO3HABATEIHHON, y4EOHO-UCCIIEIOBATEIBCKOM U MPOSKTHON
JESITEIbHOCTH, HaBBIKaMH pa3pelieHus MpoosieM; ClIoCOOHOCTh U TOTOBHOCTD K
CaMOCTOATEIILHOMY IIOMCKY METOJI0B PEUICHUS IIPAKTUYECKUX 3a1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

4) TOTOBHOCTb U CLIOCOOHOCTB K CAMOCTOSITEIbHOW NH(OPMALIMOHHO [TO3HABATEIbHON
JESITEIbHOCTH, BJa/ICHNE HaBBIKAMUIIOIYUYEHHUS] HEOOX0AUMON HH(POPMALIUU U3
CJIOBAapEl pa3HbIX THUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IIMYHBIX HCTOYHUKAX
uH(pOpMaLUU, KPUTUYECKU OLICHUBATD;

5) yMeHue UCTOIb30BaTh CPEACTBA HHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
texHoJsioruii (nanee — MKT) B pelieHn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHMU3aIMOHHBIX 337[a4 ¢ COOMI0ACHUEM TPEOOBAaHUI 3PTOHOMUKH, TEXHUKHU
0€301acHOCTH, TUTHEHBI, peCypcocOepeKeH s, IPABOBBIX H ATUYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 6€301aCHOCTH;

6) yMeHUE ONpeAeATh Ha3HauUeHHE U (PYHKIUU Pa3InYHbIX COLUAIBHBIX HHCTUTYTOB;
7) yMEHHE CaMOCTOSITENIbHO OLIEHUBATh U IPUHUMATh PELICHUS, OIPEIEIIAIOIINe
CTPaTEruIo IOBEICHUS, C YYETOM I'PaXKAAHCKUX U HPABCTBEHHBIX LIEHHOCTEN;

8) Bi1aJiIeHHUE SI3BIKOBBIMU CPEJCTBAMHU — YMEHHE SICHO, JIOTUYHO U TOYHO U3JIaraThb
CBOIO TOUYKY 3PEHU, UCIIOIb30BaTh aJ€KBATHBIE A3BIKOBBIE CPEICTBA;

9) BnaneHue HaBBIKaMH IMO3HABATEILHON PEQIIEKCHM KaK OCO3HAHUS COBEPIIAEMBbIX
JNEUCTBUI U MBICIIUTENBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM, T'PAHUIL] CBOETO
3HAHWS U HE3HAHMS, HOBBIX [T03HABATEIIBHBIX 33/1a4 U CPEACTB UX JOCTHKEHUS,

Ilnanupyembie pe3yJbTaThl OCBOEHHS Y4eOHOT0 npeaMeTa « XuMusi»
Ha yriiy0JIeHHOM YPOBHe CpeHero oduero oopasoBaHus

1.1. IlnanupyemMbie TMYHOCTHBIE Pe3yJIbTATHI OCBOCHUSI Y4eOHOI0 MpeaMeTa
«XuMHsS» HA YIJIy0JIeCHHOM YPOBHeE

[InanupyeMbIMU JTUYHOCTHBIMU PE3yJbTaTaMU B paMKaxX OCBOCHUS yueOHOTO IIpeIMeTa
«Xumus» Ha yriiyoJICHHOM YPOBHE SIBJISTFOTCSI:

1) B cepe oTHOMIEHMIT O0yUaOIIMXCH K cede, K CBOeMY 310POBbI0, K MO3HAHUIO
ce0ds1:

— MPUHATHE U PEATH3AIMI0 IICHHOCTEN 3I0POBOT0 U OE301acCHOTO 00pa3a KU3HHU,
OepeXHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHUE K COOCTBEHHOMY (hPU3UYECKOMY
Y TICUXOJIOTHUYECKOMY 3710POBBIO;

— HEMPUATHE BPEAHBIX MIPUBBIYEK: KypPEHUs, YIOTPEOJCHUS alKOT0Jisl, HAPKOTUKOB;

2) B chepe OTHOILLIEHUIT 00YHAIONIUXCHA K OKPY:KAIOIIEMY MHUPY, K *KUBOH Npupoe,
XYA0KEeCTBEHHOU KYJIbType:

— MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYMMOCTh HayKH, TOTOBHOCTh K HAYyYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJICHHUE
JI0CTOBEPHOM HH(POPMAIIHEH 0 TIEPEIOBBIX JOCTIKEHUSIX U OTKPBITUSIX MUPOBOU U
OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa
1 00111eCTBa;



— FOTOBHOCTbH U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA
NPOTSHKEHUU BCEH JKU3HH; CO3HATENbHOE OTHOILIEHHE K HETPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHUIO YCIIECITHOW MPO(PECCUOHAIBHON U OOILIECTBEHHOM JESITENbHOCTH;

— JKOJIOTHYECKas KyJIbTypa, 0epekHOE OTHOIIIEHUE K POJTHON 3eMiie, TPUPOIHBIM
6orarctBaM Poccuu u mupa, moHUMaHue BIUSHUS COIMATbHO-9KOHOMUYECKHUX
IPOLIECCOB HA COCTOSTHUE MPUPOAHON U COLIMAIBHOM Cpelibl, OTBETCTBEHHOCTH 3a
COCTOSIHUE MIPUPOJIHBIX PECYPCOB, YMEHHI U HABBIKOB Pa3yMHOTO IIPU-
POJIONIOJIB30BAHUS, HETEPIIUMOTO OTHOIIECHHUS K IEUCTBUSMIIPUHOCSIIIM BPE]T
HKOJIOTUH; TPHOOPETEHHUE OIBITA SKOJIOTOHAIPABICHHOM e TEIbHOCTH;

3) B cpepe oTHOLICHUI 00y4aKOLIMXCH K TPYAY, B cepe COUMATBHO
IKOHOMHUYECKMX OTHOIICHUIA:

— OCO3HaHHBIN BBIOOP Oyayiei npodeccuu Kak MmyTh U CIOCO0 pean3aluu
COOCTBEHHBIX )KM3HEHHBIX IJIaHOB;

— FOTOBHOCTb 00YYarOIIMUXCS K TPYAOBOM NpOodeCCUOHATBHON AESITENBHOCTH KaK K
BO3MOKHOCTH Y4YacCTHs B PEIICHUU

JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAb-

HBIX MTPOOJIEM;

— MOTPEOHOCTh TPYAUTHCA, YBAKEHUE K TPYAY U JIIOJIIM

TpyZAa, TPYJAOBBIM JOCTHUKEHUSIM, TOOPOCOBECTHOE, OTBETCTBEH-

HOE Y TBOPYECKOE OTHOLIECHUE K PA3HBIM BUAAM TPYAOBOKIES -

TEJIbHOCTH.

1.2. Ilnanupyemblie MeTanpeAMeTHbIE Pe3yJIbTATHI OCBOCHUSA Y4eOHOI0 IpeaMera
«XuMHUD> HA YIJIy0JIeHHOM YPOBHE

[InanupyemMble MeTanpeIMeTHbIE PE3YJIbTAThl B paMKax OCBOCHHS y4EOHOT0 mpeaMera
«XuMus» Ha YriIyOJICHHOM YPOBHE MPEACTABICHBI TPEMS TPyHIIaMu YHUBEPCATbHBIX
yueoHsbix aericteuit (YVY]I).

1. PeryisiTHBHBIC YHMBEPCAJbHbIC Y4eOHbIC ACHCTBUS

BrinyCkHUK HayuuTCS:

— CaMOCTOSITEIBHO ONPEAENATh LN, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a]]aun
B 00pa30BaTeNIbHOM IEATENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

— OLIEHHUBATh PECYPCHI, B TOM YHCJIE BPEMS U IPyTH€ HEMATEpUaJIbHbIE PECYPCHI,
HEOOXOUMBbIE I JOCTUKEHHSI IOCTaBICHHON paHee 11eNu;

— COMNOCTABJIATh UMEIOIIHNECS BOZMOXHOCTH U HEOOXOIUMBIE JIJIsl IOCTHXKEHUS 11eNn
pecypcsl;

— OpraHu30BbIBaTh A3P(HEKTUBHBII MOUCK PECYPCOB, HEOOXOIUMBIX ISl TOCTUKEHUS
MOCTABJICHHOM 1ICJIN;

— OMpEAENSITh HECKOJIBKO IMyTeH AOCTUKEHHUS TOCTABICHHOM 11eMH;

— BBIOMpATh ONTUMAJIbHBIN YTh TOCTHKEHUS 1IEJIH ¢ y4eTOM 3 (PEKTUBHOCTH
PacxoJI0BaHUsI PECYPCOB U OCHOBBIBASCH HA COOOPAKEHUSAX ITUKU U MOPAJIH;

— 337]aBaTh NapaMeTpbl U KPUTEPHH, [0 KOTOPBIM MOKHO ONPEIAEIUTh, YTO LIEJIb
JOCTUTHYTA;

— COIOCTABJIATh NOJIYYEHHBIA PE3YNIBTAT IEATEIBHOCTH C IOCTABJIEHHOM 3apaHee
LIEJIBIO;

— OLICHUBATh NOCIEACTBUS JOCTHKEHHUS IMOCTABJIEHHOM LIEJIH B I€ATEIbHOCTH,
COOCTBEHHOM XKHU3HU U KU3HU OKPYKAIOIINX JTIOACH.



2. Ilo3HaBaTeIbHBIC YHHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUSA

BrInyckHUK HAay4uTCs:

— KPUTUYECKHU OLICHUBATh U UHTEPIIPETUPOBATH MHPOPMALIUIO C PA3HBIX MO3UIUH;

— pacro3HaBaTh U PUKCUPOBATH MPOTUBOPEUHS B THHOPMAIIMOHHBIX HCTOYHUKAX;
— HUCIIOJIb30BaTh PA3JINYHbIE MOJIEIIBHO-CXEMATHYECKNE CPEJCTBA JJIs MPEACTABICHUS
BBISIBJICHHBIX B UH(POPMAIITMOHHBIX UCTOUYHHUKAX MMPOTHUBOPEUUH;

— OCYIIECTBJISITh pa3BEPHYTHIN MHGOPMAIIMOHHBIN TTOUCK U CTaBUTh HA €r0 OCHOBE
HOBbIC (yueOHbIC U MTO3HABATEIIbHbBIC) 3a/1a4H;

— HCKaTh U HaXOAUTh 0000IIEHHBIE CITIOCOOBI PEIICHUS 3a/a4;

— MPUBOJIUTH KPUTHUECKHUE apTyMEHTHI KaK B OTHOLICHHH COOCTBEHHOTO CYXICHHUS,
TAaK U B OTHOIIIEHUH IECTBUM U CYXJICHUN JPYroro;

— aHAJIM3UPOBATH U MPEOOPA30BHIBATH MPOOJIEMHO-TIPOTUBOPEUHBBIE CUTYAIUH;

— BBIXOJIMTH 32 PAMKHU y4€OHOTO IPEIMETA U OCYILIECTBIATh LieJICHAIPaBICHHBIN
MOMCK BO3MOKHOCTHU IIMPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB IEUCTBUS;

— BBICTPaUBaTh HHAUBUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAS
OTrpaHUYEHMS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;

— MEHATD U YJEPKUBATh Pa3HbIe MO3UIMH B I03HABATEIbHON JAESTENBHOCTH (OBITh
YUYEHUKOM U yuuTeneM; (opMyJInpoBaTh 00pa30BaTEeIbHbIN 3a1IPOC U BBITOJIHATD
KOHCYJIbTaTUBHbIE (DYHKIIMU CAMOCTOSITENIbHO; CTAaBUTh IPO0JIEMY U paboTaTh HaJl €€
pELIEHUEM; YIIPABIIATh COBMECTHOM NIO3HABATEIBHOM J1es-

TEJIBbHOCTBIO U IOYUHSATHCS).

3. KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIe 1eiicTBUS

BbINTyCKHUK HAYyYUTCA:

— OCYILECTBJIATH AENOBYK0 KOMMYHHMKAIIMIO, KAK CO CBEPCTHUKAMM, TAK U CO
B3pOCJIBIMU (KaK BHYTpU 00pa30BaTeIbHOM OpraHu3aluy, Tak U 3a ee MpeaeiamMu);

— MpHU OCYILIECTBIEHUHU TPYNIIOBOM pabOTHI OBITH KaK PYKOBOJIUTEIEM, TaK U YWICHOM
MPOEKTHOIN KOMAaH[Ibl B Pa3HBIX pOJIsIX (TeHEpaTopoM UAeH, KpUTHKOM, UCIIOJIHUTEIIEM,
MPE3EHTYIOUTUM U T. [1.);

— pa3BEpHYTO, JIOTHYHO M TOYHO M3J1araTb CBOK TOYKY 3PEHMS C UCIOJIb30BAHUEM
a/IeKBaTHBIX (YCTHBIX U MUChMEHHBIX )SI3bIKOBBIX CPE/ICTB;

— pacrno3HaBaTh KOH(DJIUKTOT€HHBIECUTYAIUH U MTPEIOTBPALLATh KOH(PIIUKTHI 10 UX
aKTUBHOMU (pa3sl;

— KOOPJMHUPOBATH U BBIIIOJHATH Pa0OTY B YCIOBHIX BUPTYaJIbHOTO B3aUMOICHCTBUS
(WM codyeTaHus peaJbHOTO0 U BUPTYAJIbHOTO);

— COIJIaCOBBIBATH MO3UIIMH YJICHOB KOMaH/bI B MpolieccepadOThl HaJ OOIIM
MPOTYKTOM/pEIICHUEM;

— MPEJCTaBIATh MyOJUYHO PE3ybTaThl MHAUBUYAIBHON U TPYIIIOBOM 1€ATENbHOCTH,
Kak repej 3HakOMOM, TaK U Iepesl HE3HAKOMOW ayIUTOPUEH;

— NOA0MPATh MAPTHEPOB JIJIS ACTIOBOM KOMMYHHUKALIUH, UCXOJIA U3 COOOpaKeHU
PE3yNbTAaTUBHOCTH B3aUMOJEHCTBHUS, & HE JIMYHBIX CUMIIATHIA;

— BOCIIPUHMMATh KPUTHUYECKHE 3aMeUaHus KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— TOYHO U €MKO (hOpMYJINPOBATh KaK KPUTHUECKUE, TaK U OJJOOPUTEIbHbIC 3aMEeUaHUs
B aJ[pec IPYTUX JIIOJICH B paMKax JIEJIOBOM U 00pa30BaTeIbHON KOMMYHUKAIIHH,
n30erast Ipy 3TOM JIMYHOCTHBIX OLIEHOYHBIX CYKJICHUM.



1.Ilnanupyemble NpeaMeTHbIE Pe3YJibTAThI H3y4YeHHs NMpeaMeTa « XUuMHUsD)

B pe3yabTaTe N3y4YcHUs yqeﬁnoro npeamerTra «XHMHS» HA YPOBHE CpeaAHET 0

001ero oopa3oBaHus:

ba3oBblil ypoBeHb

Yriay0JjieHHbIH YPOBEHb

BeinyckHUK BeinyckHuk BeinyckHUK BeinyckHuK
HAYYHUTCHA MOJIYYUT HAYYHUTCHA MOJIYYUT
BO3MOKHOCTH BO3MOKHOCTH
HAYYHUTHCHA HAYYNThCS
pacKpbIBaTh Ha UTLTIOCMPUPOSAMb pacKpbIBaTh Ha Gopmynuposamu
pUMepax poJib XUMHH | Ha npumepax | mpuMepax poJIb | yenv  uccredosanus,
B (bOpMHUpOBAHUY | cMAHOGIeHUe U | XuMuu B | 8bi08U2AMD u
COBpPEMEHHOM 960.1I0YUIO (dhopMupoBaHUH npogepsimo
HAyYHOH KApTUHBI | Op2aHUYEeCKOol XuMUu | COBpPEMEHHOU 9KCNepUMEHMAaANbHO
MHUpa u B | Kak HayKu Ha | HAy4YHOU KapTUHBI | 2unome3suvl 0
MPAaKTUYECKON DA3TUYHBIX Mupa u B | XUMUYECKUx
JeSITeNIbHOCTH ucmopu4eckux MIPaKTUYECKOU ceolicmeax — eewjecmas
YeJI0BEKa; amanax ee pazeumusi, | NeSITEIbHOCTH HA OCHOBEe UX COCMAasd
JIEMOHCTPHUPOBATh UCNOIb3068aMb YeNoBeKa, u  cmpoeHus,  ux
Ha puMepax | mMemoowl HAy4HOo20 | B3aUMOCBSI3b  MEXAY | CHOCOOHOCMU
B3aMMOCBS3b  MEXIY | NO3HAHUSA npu | XUMHEH U JIPYTHUMH | Cmynamo 8
XUMUACH W JPYTUMH | 8bINOJIHEHUU €CTECTBEHHBIMU Xumuyeckue peaxyuu,
€CTECTBEHHBIMU npoexmos u yueOHO- | HAyKaMu, 0  Xxapakmepe U
HayKaMu; uccne0o8amenbeKux WUTIOCTPUPOBATh | HPOOYKMAX
pacKpbIBaTh Ha | 3a0ay no usyueHuro | Ha npuUMepax | pasiudHbix
pUMepax TMOJIOKEHUS | cgoucmes,  cnoco606 | CTaHOBIICHHE U | XUMUYECKUX peaKyutl;
TEOPUH XMMUYECKOTO | nonyuenus U | DBOJIOIUIO CAMOCMOSMENLHO
CTPOCHHUS PAcnosHasanusl OpPraHUYECKON XUMUM | nIaHUpOosamo u
A.M. byrneposa; Op2aHUYeCcKUx KakK HayKH Ha | NPOBOOUMDb
MTOHUMATh sewecms; Pa3IMYHbIX Xumuyeckue
¢busnyeckuif  cMbICH 00bACHAMD HCTOPUYECKUX dTamax | IKCHepUMeHmbl c
[Tepuonnueckoro npupoody u cnocoobwvl | ee pa3BUTHS; cobnoenuem npasuil
3aKOHa 06pazoeansi yCTaHaBIIMBaTh bezonacnoti  pabomoi
JI.. Menneneesa v Ha | Xumuueckou  c643u: | IPAYNHHO- c eewecmeamu  u
€ro OCHOBE OOBSCHATD | KOBANIEHMHOU CIIEICTBEHHBIE CBSI3H | 1aOOPAmopHbim
3aBUCUMOCTh CBOWCTB | (MOJIAAPHOLU, MEXITY CTPOCHHEM | 000PYO0BAHUEM;
XUMHUYECKUX HenoaApHOl), UOHHOU, | AaTOMOB  XMMHUYECKHUX uHmepnpemuposa
3JIEMEHTOB U | Memaiiu4ecKkol, 3JIEMEHTOB U | mb 0anHble 0 cocmase
00pa30BaHHBIX  UMH | 6000POOHOU  —  C | IEPUOJUIECKUM U Cmpoenuu eewecms,
BELIECTB OT | yenvlo  onpeoeneHus | U3SMEHEHUEM CBOMWCTB | HOJIyYeHHble c
ANEKTPOHHOTO Xumuyeckou XUMHYECKHX HOMOUWBIO
CTPOEHUS aTOMOB; aKmueHocmu 2JIEMEHTOB U HX | COBPEMEHHbIX
OOBSICHATH sewecms; COETMHEHU N B | usuxo-xumuueckux
PUYHHBI yemauaenaueams COOTBETCTBUU C | Memooos;
MHOT000pa3us 2eHemUYecKyl0 C6s3b | TOJI0KEHNEM OonucvLI8amb
BEIIECTB Ha OCHOBE | Mexcoy Kaaccamu | XUMAYECKUX cocmosiHue
001X Op2aHUu4ecKux 3JIEMEHTOB B | oneKmpoHa 8 amome
NpeJCTaBIeHUN 00 UX | gewecmas 0714 | IePUOINYECKOM Ha ocHoge
COCTaBE€ U CTPOCHUH; obocHoBaHus CUCTEME; COB8pPEMEHHbIX
PUMEHSTh NPUHYUNUATLHOU aHAJIN3HPOBATh K8AHMO0BO-




MpaBuIIa

CHCTEMaTHYECKOM
MEXKTYHApOIHOMN
HOMEHKJIaTypbl Kak
CpeACTBa pa3IMUYCHUS
u uaeHTH(DUKAITIH
BCILIECTB (0] 10,9
COCTaBY U CTPOEHUIO;

COCTaBJIAITh
MOJICKYJISIPHBIE Hu
CTPYKTYpPHBIE
bopmyIbl
OpraHN4YeCKHUX
BCILIECTB KakK
HOCHUTEIeH
uHpOpMaIuu 0
CTPOCHUU  BEIIECTBA,
€ro CBOMCTBaAxX u
MIPUHAJJICKHOCTH K
ONpEeJIETICHHOMY
KJIACCY COCIMHEHUN;

XapaKTepU30BaTh
OpraHUYEeCcKUe
BEILIECTBA 10 COCTaBYy,
CTPOECHUIO u
CBOICTBaM,
yCTaHABIIMBATh
MPUYUHHO-
CIEJICTBECHHEIC CBS3U
MEXIY JTaHHBIMHA
XapaKTEePUCTUKAMU
BCIIECTBA;

MIPUBOIUTH

MpUMEPbl XUMHYECKUX
peakuuid,
PaCKpBIBAOIINX
XapaKTepHbIC
CBOMCTBA  THITMYHBIX
MIpEACTABUTENEH
KJIacCOB
OpTraHUYECKUX
BEIISCTB C IENIbI0 HX
UeHTU(DHUKAITAN u
00BsACHEHHsT 00acTh
MIPUMEHEHNS;
MIPOTHO3UPOBATH
BO3MOKHOCTb
MPOTEKAHUS
XUMHUYECKHX PEaKIHNN
Ha OCHOBE 3HAHWUK O
THITaX XHMHYSCKOM
CBA3M B MOJIEKYJIaX

B03MOANCHOCIU
nONYYeHUs.
OpP2aHUYEeCKUX
coeOuHeHUll
300AHHO20 COCMAasad U
cmpoeHus;
VCMAanaeueamn
83AUMOCBA3U  MeANCOY
Gaxmamu u meopueil,

NPUYUHOU u
creocmeuem npu
amanuze npooiIeMHbIX
cumyayuu u
o0bocHo8aHuU
NPUHUMAEMBIX

pemeHuﬁ HAa OCHoee
XUMUYECKUX 3HAHULL.

COCTaB, CTPOCHHUE W
CBOICTBAa  BEIIECTB,
MIPUMEHSISI TIOJIOKCHHS
OCHOBHBIX

XUMHYECKUX TEOPHUA:
XHMUYECKOr0o
CTpOCHUSA
OpraHUYECKUX
COCTUHEHUN
A.M. bytneposa,
CTpOCHUSA aTtoma,
XUMHUYECKOM  CBSI3H,
BJIEKTPOIUTUUECKON
JUCCOIUAIINN KHCJIOT
" OCHOBAHHII;
YCTaHaBJINBATh
MPUYUHHO-
CIICACTBCHHEIC CBS3H
MEXKIY  CBOWMCTBaMH
BEIlECTBA U ero
COCTaBOM u
CTPOCHUEM,;
MIPUMEHSATD
npaBuia
CHCTEMAaTHYCCKOM
MEXKIYHAPOIHOM
HOMEHKJIATypbl ~ Kak
CpelncTBa pa3IMYEHUs
Hu UJeHTU(DUKAITIT
BEIIIECTB o nX
COCTaBY U CTPOEHUIO;
COCTaBJIATh
MOJIEKYJISIPHBIE H
CTPYKTYpHBIE
(hopMyibI
HEOPraHUYECKUX n
OpTraHUYECKUX
BEILIECTB KaK
HOCHUTEICH
uHpopMaIu 0

CTPOCHHH BEIIECTBA,
€ro  CBOMCTBaX H
MPUHAISKHOCTH K
oTpeeIeHHOMY

KJIaCCy COE€IMHEHU;

O0OBSCHSTH

MPUPOAY U CHOCOOBI
o0Opa3oBaHUs
XUMHUYECKOU
KOBAJICHTHOM
(momnspHOA,
HENOJIIPHON),

CBS3H:

MeXAHUYeCKUX
npeocmaesiieHull 0
cmpoenuu amoma OJist
00bsICHEHUA
pe3yibmamos
CNeKmMpaIbHO20
aAHAIU3a 8ewecmas,
Xapaxmepu3o8amsp
POy
aA30MmMoco0epHcaujux
2emepoOYUKIUYECKUX
coeOuHeHUll u
HYKIEeUHOBbIX KUCIOM
Kax BadICHeUUUX
ouonocuyecku
AKMUBHBIX BeUleCM8;
NPOCHO3UPOBAMb
B803MOINCHOCHIb
npomeKanusl
OKUCTIUMENIbHO-
80CCMAHOBUMEIbHBIX
peaxkyuil, nexicaumux 8
OCHOBe NPUPOOHBIX U
NnpOU3800CMBEEHHBIX
npoyeccos.




peareHToB M HUX
PEaKUUOHHOM
CIIOCOOHOCTH;

UCIOJIb30BATh
3HaHHUA O COCTaBe,
CTPOCHHH u
XUMHYECKHX
CBOWCTBax  BEILECTB
TUISE 0e301macHoOro
MIPUMCHCHHUS B
MPaKTUYECKOU
JeSITeNIbHOCTH,

MIPUBOJIUTH
MIPUMEPBI
MIPAKTUYECKOTO
WCIIOJIb30BAHUS
MIPOJYKTOB
nepepaboTku HeTH |
MIPUPOTHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHU I
(monmuaTHIICHA,
CUHTETHUYECKOTO
KaydyKka, aleTaTHOIro
BOJIOKHA);

MIPOBOJUTH  OTBITHI
M0  pacro3HaBaHHIO
OpPraHUYECKUX
BEIIECTB: TJIMIIEPHHA,
YKCYCHOW  KHUCJIOTBHI,
HEpeIeTbHBIX )KHPOB,
TJIIOKO3BI,  Kpaxmarna,
OeKOB — B COCTaBe
MUIIEBBIX MPOIYKTOB
" KOCMETHUYECKHX
CPEACTB;

BIIQJICTh MTPaBUIIAMH
" nprueMaMu
6e3omacHoil padoTHI ¢
XUMHYECKUMHU
BEICCTBAMH "
1a00paTOPHBIM
o0opyI0oBaHUEM;

yCTaHABIUBATh
3aBUCHMOCTH
CKOPOCTH XUMHUYECKOU
peakuu M CMEIICHUS
XUMHYECKOTO
paBHOBECHS oT
pa3nuyHbIX (PaKTOpOB
C LeNbI0 OMpe/esieHus
ONTUMAJTHHBIX

HOHHOM,
METAJINYECKOIA,
BOJIOPOJIHOM  — ¢
LETBI0  OINpPEICICHUS
XHUMHYSCKOHN
AKTHBHOCTH BEIIICCTB;
XapaKTepU30BaTh
¢usnveckre CBOWCTBA
HEOPraHUYECKUX u
OpraHUYECKUX
BEIIIECTB n
yCTaHaBJIUBATh
3aBHCHUMOCTD
(bu3HUYECKUX CBOKCTB
BEIIECTB OT  THUIa
KPHUCTAIUTMYECKOU
peLIeTKH;
XapaKTepU30BaTh
3aKOHOMEPHOCTHU B
H3MEHCHUHU
XUMHUYECKNX CBOMCTB
MPOCTHIX BCILIECTB,
BOJIOPOJAHBIX
COEIMHEHHH, BBICIINX
OKCHJIOB u
TUAPOKCHUJIOB;
MIPUBOIUTH
MIPUMEPBI
XUMHYECKHUX
peaKuuid,
PaCKpBIBAOIIINX
XapaKTepHbIE
XUMHYECKHE CBOMCTBA
HEOPraHUYECKUX n
OpTraHUYECKUX
BEILIECTB M3YyUYEHHBIX
KJIaCCOB C IIEIBI0 HUX
UICHTHPUKAITTT H
00BACHEHHST 007aCTH
MIPUMEHEHUS;
OTIPENIETISATh
MEXaHU3M pEeaKIMu B
3aBHCHMOCTH oT
YCIIOBUM TPOBEACHUS
peakiu "
MPOTHO3UPOBATH
BO3MOXKHOCTb
MPOTEKAHUS
XUMHYECKUX pPEaKIHil
Ha  OCHOBE  THIIA
XHMHYECKOH CBSI3U H
aKTUBHOCTH




YCJIOBUM MPOTEKAHUS

XUMHNYCCKUX
MIPOIIECCOB;

HpI/IBOI[I/ITB
MpUMEPBl  THUIIPOJIN3A
cojieit B

MOBCEIHEBHON KHU3HHU
YeJIOBCKa;

MIPUBOUTH
MIPUMEPBI
OKHUCJIUTENHHO-
BOCCTAaHOBHUTEJIBbHBIX
peaknuuii B TPHUPOJE,
MIPOU3BOICTBEHHBIX
rporieccax 51
JKU3HEIEATEILHOCTH
OpraHU3MOB;

MIPUBOJUTH
MIPUMEPhl XUMHUECKUX
peakuui,

PacKpbIBAIOIINX
obimue  XUMHYECKHUe
CBOMCTBA IIPOCTBIX
BELIECTB — METAJUIOB U
HEMETAJUIOB;
IIPOBOJUTH
pacueTsl Ha
HaXO0XJICHHE
MOJIEKYJISIPHOM
bopMmyIb
YII€BOAOPOAA 1o
MPOAYKTaM CTOPaHHUs
u o €ro
OTHOCHUTEIILHOMI
IJIOTHOCTHU U
MacCOBBIM JOJIIM

9JIEMEHTOB, BXOSIIHX
B €0 COCTaB;
BIIQJIETh TIpaBUIAMHU

0€301macHOTO
oOparieHust ¢ eIKUMH,
TOPIOYUMU u
TOKCUYHBIMH
BEIIECTBAMH,

cpencTBaMu  OBITOBOM
XUMHH,

OCYILIECTBIISITh
MOUCK  XHUMHYECKOM
uH(popManun o
Ha3BaHUSIM,
uaeHTuuKaTopam,
CTPYKTYpPHBIM

pearcHTOB;
yCTaHaBJIUBATh
3aBHCHMOCTD
PEaKUMOHHOM
CIIOCOOHOCTH
OpraHUYECKUX
COCTUHEHUN oT
XapakTepa B3auMHOTO
BJIMSAHUA aTOMOB B
MOJICKYJIaX C IIEJIbI0
MIPOTHO3UPOBAHUS
MPOJIYKTOB PEAKIIHH;
yCTaHaBJIUBATh
3aBHCHMOCTD
CKOPOCTH
XMMHYECKON pPEaKLNHU
H CMEIIECHUS
XHMUYECKOr0o
paBHOBECHs oT
pasIUyHBIX (HaKTOPOB
C LEJBIO OINPEICIICHUS
OIITUMAJIBHBIX
YCIIOBUM TIPOTEKAHMS
XAMHUYECKHUX
MPOIIECCOB;
yCTaHaBJIUBAaTh
TEHETUYECKYIO CBSI3b
MEXIY KJlaccaMu
HEOPTraHUYECKUX i
OpraHUYECKUX
BEIIECTB TS
000CHOBaHHUS
MPUHIUITAAITIBHON
BO3MOKHOCTH
TOJTyYEHUS
HEOPraHUYECKUX u
OpTraHUYECKUX
COECIMHEHUI
3aJJaHHOT'O0 COCTaBa M
CTPOCHHS;
noaoupaTh
peareHThl, yclIoBUS U
OTIPENIETISATh
MPOAYKTBl  pEaKIUH,
MO3BOJISIOIINX
peann3oBaTh
nabopaTopHbBIC u
MIPOMBIIIJICHHBIE
CHOCOOBI  MOJTYYEHHS
BaXXHEHUIITUX
HEOPTaHUYECKHUX H
OpPraHUYECKUX




dhopmynaM BelecTs;

KPUTHYECKH
OLICHUBATh u
MHTEPIPETHPOBATH
XUMUYECKYIO
uH(pOpMaIHIO,
COZePIKAITYIOCS B
COOOIICHUSAX CPEICTB
MacCcoBOM
uHpopManuy,
pecypcax HuTtepHera,
HAYYHO-TIONYJISIPHBIX
CTaThIX C  TOYKH
3pEHHsT ECTECTBEHHO-
Hay4HOU
KOPPEKTHOCTH B IEIISX
BBISIBJICHUS
OIHUOOYHBIX
CYKIEHUN u
dhopMupoBaHHS
COOCTBEHHOM
MO3UIINY;

MPECTABIATh MYTH
pereHus TII00aTbHBIX
pooieM, CTOSIIITUX
nepes 4eI0BEYEeCTBOM:
HKOJIOTUIECKHUX,
HHEPreTUYECKUX,
CBIPBEBBIX, W  POJb
XUMHH B  pEUICHUH
3TUX MPOOIIEM.

BEIIIECTB;

OTIpECIISATh
XapakTep cpembl B
pe3ynbrare
THJIPOJTH3a
HEOPTaHWYECKUX U
OpPTraHUYeCKUX
BEIIECTB U MPUBOIUTH
MPUMEPBl  THIPOJIN3A
BEIIICCTB B
MOBCETHCBHOMN JKU3HU
YeIIOBEKa,
OMOJIOTHYECKUX
0OMEHHBIX Ipoleccax
Y TIPOMBIIIIICHHOCTH;

MIPUBOIUTH
MIPUMEPbI
OKHUCJIUTEITHHO-
BOCCTaHOBUTEITHHBIX
peakiuii B MPHPOJIE,
MIPOU3BOICTBEHHBIX
mporeccax u
KU3HEICATCIIEHOCTH
OpPTraHU3MOB;

000CHOBBIBAThH
MIPaKTUIECKOe
WCIIOJIb30BaHNE
HEOPTaHWYECKUX U
OpPTaHHYECKUX
BEIIECTB u ux
peakuuii B
MPOMBIIIJIEHHOCTH U
OBITY;

BBITIONTHSTh
XUMHUYECKUMN
IKCIIEPUMEHT o
pacro3HaBaHUIO "
MOJTYYEHUIO
HEOPTaHWYECKUX U
OpPTaHUYECKUX
BEIIECTB,
OTHOCSIIIUXCS K
pPa3IUYHBIM  KJIaccaM
COCIUHECHUH, B
COOTBETCTBUH c
MpaBUIAMHA u
MpHUeMaMH
6e30macHoOi paboThI ¢
XUMHUYCCKHUMH
BEIIECTBAMH u
1a00paTOPHBIM
000py/IOBaHUEM;




MIPOBOAUTD
pacyeTsl Ha OCHOBE
XUMHUYECKUX (POopMyI

U YpaBHEHUI
peaKuuii:
HaxO0XKJICHHUE
MOJICKYJIAPHOU
(bopmyIbI
OpraHUYEeCKOro
BELIECTBA IO  €ro
IJIOTHOCTHU u
MacCOBBIM JIOJIIM
3JIEMEHTOB,
BXOJSIIMX B  €ro
COCTaB, WM 10

MPOAYKTaM CrOpaHus;
pacueTbl  MaccOBOM
JI0JI1 (maccbr)
XUMHAYECKOTO

COCJIMHEHUSI B CMECH;
pacueTsl MacChl
(oObema, KommyecTBa
BELIECTBA) MPOJYKTOB
peaKIiu, €CIH OJHO
U3 BEUIECTB JaHO B

n30bITKE (umeer
MPUMECH);  pacueThbl
MacCOBOM 158105
00beMHOM JIOJTN
BBIXOJa MPOAYKTa
peaknuu oT
TEOPETUYECKH
BO3MOXXHOTO;

pacyeTsl  TEIMJIOBOrO
adpdexra  peakiuw;
pacueTsl  0O0BEMHBIX
OTHOUIEHUI ra3oB
npu XUMHUYECKUX
peakmusax;  pacdeThl
Macchbl (oObema,
KOJIMYECTBA
BEIIECTBA) MPOJIYKTA
peakmuu, €cid OJHO
W3 BEIIECTB JaHO B
BHJIE  pacTBopa C
ONPEACIICHHON
MaccOBOM onen
PacTBOPEHHOTO
BEIIIECTBA;
KCII0JIb30BaTh
METObI Hay4HOTO
MO3HAHMUSL: aHaJIN3,




CHHTE3,
MO/JICIIUPOBAaHUE
XMMHYECKHX
MPOLECCOB U SIBIICHUI
— TOpuU  PEUICHUH
yueOHo-
UCCIIEI0BATEIbCKUX
3aJad 10 H3YYEHUIO
CBOMCTB,  CHOCOOOB
MOJTyYCHHUS u
pacro3HaBaHHs
OpraHUYeCcKuX
BEILIECTB;

BJIQJICTh
IpaBUIIAMH
0e30macHoTO
OOpalleHHs C SIKUMH,
TOPIOYNMHU u
TOKCHYHBIMHU
BEILIECTBAMH,
cpencTBamMu  OBITOBOM
XHMUH;

OCYIIECTBISTh
MOUCK  XUMHYECKOH
uH(pOpMaIN o
Ha3BaHUSM,
uaeHTH(pUKATOpaM,
CTPYKTYPHBIM
(dhopmynaM BeIeCTs;

KPUTHYECKH
OLICHUBATh u
UHTEPIPETUPOBATH
XUMHAYECKYIO
uH(pOpMaINIo,
COJZIepIKAITYIOCS B
COOOIICHUSAX CPENCTB
MacCcoBOM
uH(popMaIuy,
pecypcax HutepHerta,
HAYYHO-TIOMYJISIPHBIX
CTaThIX C  TOYKH
3peHHsI €CTECTBEHHO-
Hay4HOU
KOPPEKTHOCTH B
EeNSIX BBISIBIICHUS
OITMOOYHBIX
CYKJECHUU u
(dbopmupoBaHus
COOCTBEHHOM
MO3UIINH;

yCTaHaBJINBAaTh
B3aMMOCBSI3U  MEXIY




(dbakTamMu U TeopHEH,

MPUYMHOU U
CICACTBHEM npu
aHaJM3e MPOOIEMHBIX
CUTYyalHi U
000CHOBaHUH
MIPUHUMAEMBIX

peuieHuii Ha OCHOBE
XAMUYECKHUX 3HAHUM;
MPEACTaBIATh
MyTH pereHus
ri100aJIbHBIX
npobyeM,  CTOAMIUX
nepen
YeJIOBEYECTBOM, 5
MEePCIEKTUBHBIX
HanpaBJIeHUN
pa3BUTHUS
XAMUYECKHUX
TEXHOJIOTHH, B TOM
quClIe TEXHOJIOTHi

COBPEMEHHBIX
MaTepHaJIOB c
pa3IuYHON
(GYHKIIMOHAIBHOCTHIO,
BO300HOBIISIEMBIX
WUCTOYHUKOB  CBIPBS,
nepepaboTKu u
YTHITH3AIAH

MIPOMBIIIIIEHHBIX u
OBITOBBIX OTXOOB.

2. Coagepxanne y4eOHOI0 nmpeaMera
ba3oBblil ypoBeHb
OCHOBBI OPraHMYeCcKOl XUMHUH

[losBneHne © pa3sBUTHE OPraHUYECKOM XHUMUM Kak Hayku. lIpeamer
OPraHMYECKOM XHWMHU. MecTo ¥ 3HAaYeHHEe OpPraHUu4YeCKOM XUMHH B CHCTEME
€CTECTBEHHBIX HAaYK.

XHUMUYECKOE CTPOEHUE KaK MOPSAJOK COCAMHEHHSI aTOMOB B MOJIEKYJIE COIJIACHO
UX BaJICHTHOCTU. (OCHOBHBIC TMOJOKEHHUS TEOPUM  XUMHUUYECKOTO  CTPOCHUS
Oopranmyeckux coeauHeHudi A.M. bytiepoBa. YriaepoaHblil CKEJIET OpraHUYeCKOU
MOJIEKybl. KpaTHOCTh XMMHUYECKOW CBSI3U. 3aBUCHMOCTh CBOWCTB BEUIECTB OT
XUMHUYECKOTO CTpoeHUs MoJiekyl. M3oMepus u uzomepsl. [loHsTrHe 0 PyHKIIMOHATBHON
rpynne. [IpuHiunel kinaccupuKaly OpraHUYecKuX coeauHeHul. CucremaTudeckas



MEXIYHAPOJHAs] HOMEHKJIATypa M INPUHIMUIBI 00pa30BaHMs HA3BAaHUN OPraHUYECKHX
COEIMHEHUM.

Anxanbl. Cmpoenue monexkynvl memara. ['OMOJOTHYECKUN psii  aJIKaHOB.
I'omonoru. Homenkmatrypa. W3oMepus yriaepogHoro ckenera. 3aKOHOMEPHOCTH
U3MEHEHHS] (U3MUYECKUX CBOMCTB. XMMHUYECKHME CBOMCTBAa (Ha MpUMEpe MeTaHa U
ATaHa): peakluud 3aMenieHusi (TaJoreHUPOBAHUE), NETHAPUPOBAHUS KaK CIIOCOObI
MOJIYYCHHS] BOXKHEUIIIMX COCJUHEHUN B OPraHUYECKOM CHUHTEe3e. ['opeHre MeTaHa Kak
OJIMH M3 OCHOBHBIX MCTOYHHMKOB TE€IUIa B MPOMBIIIJICHHOCTH U ObITy. Haxoxaenue B
MIPUPOJE U MPUMEHEHHUE ATIKAHOB. [lonsamue o YukioaiKanax.

Ankenwsl. Cmpoenue monexynrol omuienda. 1OMOJOTHYECKUN PsJl  aJIKEHOB.
Homenknarypa. M3omepus yriaepogHOro CKejleTa W TOJIOKEHUS KpPaTHOM CBSI3U B
MoJieKyJie. XUMUYECKUE CBOMCTBA (HAa MpUMEpE STUIIEHA): PEaKUUU MPUCOEAUHEHUS
(rasioreHUpoBaHue, eudpuposaHue, TUAPATALNS, cUOPO2ANO2EHUPOBAHUE) KaK CIIOCO0
MOJTYYCHUS (GyHKIIMOHATBHBIX MTPOU3BOJIHBIX yTJIEBOJOPOJIOB, TOpPEHUS.
[Tonmumeprszanuss JTWIEHA KaK OCHOBHOE HANPABIECHHWE €ro  HMCIOJIb30BaHMS.
[TomuaTuneH Kak KPYMHOTOHHAXHBIM  MPOJYKT XUMHYECKOTO  IPOU3BOCTBA.
[IpuMeHeHne dTHIICHA.

Ankanuensl U Kaydayku. [loHsiTue 00 ankajaMeHax Kak YIJIEBOJOPOJAX C JABYMsI
IBOMHBIMH  cBsi3aMH. [lommmepusanust nuBuHWiIa (OyTamueHa-1,3) kak croco0
MOJIYYeHUS] CHUHTETUYECKOro Kayudyka. HarypalbHbIE M CHHTETHUECKHH KaydyKHu.
Bynkanusanus kaydyka. Pe3una. [IpumeHneHnne kaydyka U pe3HHBI.

Ankunbl. Cmpoenue monexyavl ayemunena. ['OMOJOTMYECKUN psii AJTKUHOB.
Homenknarypa. M3oMepus yriepoIHOrO CKeleTa W IMOJOXEHUS KpPAaTHOM CBA3M B
MoJIeKyJie. XMMUYECKHE CBOMCTBA (HAa MPUMEPE aleTUJIEHA): peaKIMu NPUCOEANHEHUS
(rajioreHUpoBaHue, eudpuposarue, TUAPATALNS, 2UOPO2ANO2EHUPOBAHUE) KaK CIIOCO0
MOJIyYeHHUs] TOJMMEPOB M JPYrHMX IMOJIE3HbIX MPOJIYKTOB. ['OpeHHe aleTuiieHa Kak
HMCTOYHUK BBICOKOTEMIIEPATYpPHOTO IUIAMEHU IS CBapKhd W PE3KU METAJUIOB.
[IprumeHenue aneTuieHa.

Apensbl. beH30i1 Kak npeIcTaBUTENb apOMAaTUYECKUX YIIeBOAOpo10B. Cmpoenue
MoneKkynvl 6en3ona. XUMUUYECKUE CBOMCTBA: peaklUu 3aMelleHus (TaJoreHUpOBaHUE)
KaK Croco0 MOJyuyeHUs: XMUMHUYECKHUX CPEICTB 3allUThl PAaCTECHUM, MPUCOCTUHEHMUS
(rumpupoBaHME) KaK JOKa3aTeIbCTBO HEMPEEIbHOr0 XapakTepa OeH3osa. Peakims
ropenus. [Ipumenenue 6eH3omna.

Cnuptel. Knaccudukanusi, HOMEHKIATypa, W30MEpUsi CHUPTOB. MeTaHon
ATAHOJI KaK TMPEJCTaBUTEIN TMPEACIbHBIX OJHOATOMHBIX CIHUPTOB. XUMHYECKUE
CBOMCTBa (Ha MpUMepe METaHOJIa U 3TaHOJA): B3aUMOJACHCTBUE C HATPUEM KaK CHOCO0
YCTaHOBJICHUS] HAJIMYMS TUAPOKCOTPYIIIBI, PEAKIIUS C TaJOr€HOBOIOPOJaMHU KaK CIIOCO0
MOJIyYeHUs] pacTBOPUTENEH, Aeruaparaius Kak cnoco0 MojgydeHus sTuieHa. Peaxuus
TOpPEHUs: CIUPTHI KaK TOINMBO. [IpuMeHenne Metanona u 3tanosna. GU3HoIOrnyecKoe
JICCTBME METaHOJIA U ATAHOJIa HA OPTraHWU3M YeJOBEKa. DTUJICHTIIUKOIb W TIUIECPUH
KaK TPEJACTaBUTENN MPESTbHBIX MHOTOATOMHBIX CIIUPTOB. KadecTBeHHas peakmus Ha
MHOI0aTOMHBIE COUPTHI U €€ MPUMEHEHHE NI PAaClO3HABAHUS TJIMIEPUHA B COCTaBE
KOCMETHYECKHX cpeacTB. [IpakTrHueckoe MpUMEHEHNE ITUIICHIIMKOIIS U TIULIEPUHA.



®enon. CtpoeHue MoJeKyinbl (peHona. Bzaumuoe enuanue amomos 6 MoaeKyie
Genona. Xumuueckue ceolicmea. e3aumooelcmeaue ¢ Hampuem, SUOPOKCUOOM HAMPUs,
opomom. Ilpumenenue enoa.

Anpnerunel. Mertananb (dbopmanbAerua) W dTaHAb (aneTaableruja) Kak
NPEeICTaBUTENIN MPEeeIbHBIX allbJerua0B. KauecTBeHHbIE peakiud Ha KapOOHWIbHYIO
rpynmny (peakius «cepeOpsHOro 3epkana», B3aumojencTsue ¢ ruapokcuaoM meau (11)
U UX MPUMEHEHHUE Uil OOHApYXEHUs MPENEIbHBIX albJEIH/IOB B IMPOMBIIIICHHBIX
CTOYHBIX BOJaxX. TOKCHYHOCTh anpaerunoB. [Ipumenenme Qopmanpaeruga u
aneTanbAerua.

KapOGoHOBBIE KHCIOTHI. YKCyCHasi KHCIIOTa KaK MPEACTaBUTENb MPEIeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XUMHYECKHE CBOMCTBA (Ha MPUMEpPE YKCYCHOM
KHUCJIOTBI): pEaKIIUU C METa/NIaMH, OCHOBHBIMH OKCHJIaMHU, OCHOBAHUSIMU U COJISIMHM Kak
MOATBEPKIACHUE CXOJICTBA C HEOPTAaHMYECKUMH KUCIOoTaMu. Peakius 3Tepudukanuu
KaKk crnoco0 TMOJy4YyeHus CIO0XKHBIX 3¢upoB. IIpuMeHeHHE YKCYCHOM KHCIIOTHI.
[IpeacraBienue 0 BHICHIMX KaPOOHOBBIX KUCIOTAX.

Cnoxuble 3pupbl 1 xkupbl. ClnoxkHbIe 3UPBl KaK TPOIYKTH B3aUMOJICHCTBUS
KapOOHOBBIX KHUCJIOT €O chnupTaMu. [IpuMeHeHue CIOXKHBIX 3(GUPOB B NUIIEBOM U
naphroMepHON TPOMBIIIEHHOCTH. JKHUPBI KaK CIOKHbIE A(UPHI TIIUIEPUHA U BBICIIUX
KapOOHOBBIX KUCTOT. PacTuTenbHble U )KMBOTHBIC KHUPBI, UX cocTaB. Pacmno3HaBanue
pPaCTUTENIbHBIX XUPOB HAa OCHOBAaHMM WX HENpENeNIbHOro Xapakrtepa. lIpumeHeHwne
KUPOB. ['MIIPOIN3 WM OMBUICHHUE >KUPOB KaK CIOCOO MPOMBIIUICHHOTO MOJY4YEHUS
COJIEH BBICHIMX KapOOHOBBIX KHUCJIOT. MbUIA KaK COJU BBICHIMX KapOOHOBBIX KHCIIOT.
Moromume cBOMCTBa MbLIA.

VYraesoawl. Knaccudukarusi yrieBogoB. HaxoxaeHue yrieBOAOB B IPHUPO/IE.
['moko3a kak anpaeruaocnupt. bpoxenue rmoko3el. Caxapos3a. [udpoaus caxapo3svl.
Kpaxman wu nemwmono3a Kak OWOJOTMYECKHE MOJUMEPbl. XUMUYECKHUE CBOMCTBA
Kpaxmasa ¥ 1EeJUTINI03bI (TUIPOJIN3, KaueCTBEHHAs PeaKIlis ¢ WOJ0M Ha Kpaxmal U ee
MpUMEHEHUe I OOHAapy)XKeHHsl Kpaxmaja B MPOAYKTax mutanus). llpumeHeHue u
Ouonoruyeckasi pojb yriaeBojoB. [loHsATHE 00 MCKYCCTBEHHBIX BOJOKHAX Ha MpUMEpPE
aleTaTHOr0 BOJIOKHA.

Nnentuduxanuss OpraHUYEeCKUX COCOUHEHUN. [eHemuueckas c643b MeHcoy
K1accamu opeanuyeckux coeourenut. TUMB XUMHUYECKUX PEAKIHMA B OPraHUYECKON
XUMUHU.

AMUHOKUCIIOTHI M Oenku. CocTaB W HOMEHKJIATypa. AMHUHOKHCIOTHI Kak
amdoTtepHble oprannueckue coenuHenus. [lentuanas cBsa3b. buojgornueckoe 3HaueHUE
0-aMUHOKHCIOT. (O01acTH NpPUMEHEHHUs] aMUHOKHUCIOT. benku Kak MpUpOHbIC
ounononumepsl. CocTaB U cTpoeHue 0enkoB. XMMUYECKHUE CBOMCTBA OEIKOB: THIPOJIU3,
nenarypaius. O0HapykeHue O0eJIKOB MPY MOMOIIU KaueCTBEHHBIX (IIBETHBIX) PEAKIIUM.
[IpeBparienus 0eIKOB NMUILK B opraHu3me. buonornueckue GyHKINUN OEIKOB.

Teopernyeckue OCHOBbI XUMHHU

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHUS aToMa. JJIEKTPOHHAS
KoHurypaust atoma. OcHogHoe U 8030)dcOeHHble  COCMOSHUSA — AMOMOS.
Krnaccudukanys XMuMHUYeCKHX JIEMEHTOB (S-, P-, d-aiieMeHTh). OCOOEHHOCTH CTPOSHUS
YHEPTEeTUYECKUX YPOBHEH aTroMoB d-amemeHToB. [leproanyeckas cucteMma XUMHYECKUX



anemeHToB [[.U. MenneneeBa. ®usmueckuid cmbica llepmommueckoro 3akona JI.M.
MenpneneeBa. IIpuuniHbl M 3aKOHOMEPHOCTH HM3MEHEHUS CBOWMCTB 3JEMEHTOB M HX
COCAMHEHUU MO TMEPHOJaM W TpyNmaMm. ODJEKTPOHHAs MPUPOJIa XWMHYECKON CBS3H.
DNeKTpOOTPUIATENBHOCTh. Bubl  XuUMHUecko  cBsisu  (KOBaJieHTHasi,  MOHHAas,
MeTa/lInyecKasi, BOJAOPOJIHAsA) M MEXaHU3Mbl ee oOpa3oBanus. Kpucmaniuueckue u
amopguvie gewecmsa. Tunvl Kpucmaiiuieckux peuiemox (amomHas, MOJeKYIAPHAR,
UOHHAs, Memaniuieckas). 3aeucumocms QuU3UYECKUX CE8OUCME eujecmea Om mund
Kpucmaniudeckou pewemku. [IppauHbl MHOTOOOpa3us BEIIECTB.

XuMHYecKue peakiuu. ['oMOreHHele W rereporeHHble peakiuu. CKOpoCTh
peaxiuy, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (PaKTOPOB: MPUPOJIbI PEATHPYIOMINX BEIIECTB,
KOHLIEHTPallM¥ pEarupyrollux BEIIECTB, TEMIIEpaTyphl, IUIOMAAN PEAKIHMOHHON
MOBEPXHOCTH, HAIMYUs Karajau3zaropa. Ponb KaTaiu3aTopoB B MPUPONE U
MIPOMBIIUIEHHOM NpOu3BoJcTBE. OOpaTUMOCTh peakuuil. XHUMHUYECKOE pPaBHOBECHE U
€ro CMeIIeHHE MO JEHCTBUEM Pa3IUYHbIX (PaKTOPOB (KOHIIEHTpAIUsl peareHTOB WIIU
MIPOJIYKTOB PEaKIvH, JAaBJICHHUE, TEMIlepaTypa) s CO3JaHus ONTHUMAJIbHBIX YCIOBUMN
MPOTEKAHUSI XUMHUYECKUX TMPOIIECCOB. /JucnepcHuvie cucmemsl. [lonamue o Konnouoax
(301, eenu). Ucmunnwvle pacmeopsl. Peakiuu B pacTBOpax 3JEKTPOJUTOB.pH pacTBopa
KaK TMOKa3aTelb KHCIOTHOCTA cpenbl. ['maponus coneil. 3HaueHWE TUApoiM3a B
OMOJIOTUYECKUX OOMEHHBIX Mpoiieccax.OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH B
IIPUPOJE, TMPOU3BOJICTBEHHBIX MPOLECCAX M IKU3HEACATEIBHOCTH OPraHU3MOB.
OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA MPOCTHIX BELIECTB — METAJIOB IJIaBHBIX
U TOOOYHBIX moArpynm (Meab, >KeJe30) W HEeMETAUIOB: BOJIOPOJa, KHUCIOpOoAa,
rajioreHoB, cepnl, azora, ¢ocdopa, yriepona, kpemuus. Kopposusi MeTamsioB: BHUBI
KOPPO3HUH, CHOCOOBI 3alUThl METANIOB OT KOPPO3UU. IIeKMponu3 pacmeopos u
pacnnagos. lIpumenenue 21eKkmpoau3a 6 npoMbIUIeHHOCHU.

XuMHus ¥ KM3Hb

Hayunbie MeToapl mo3HaHMs B XUMHUH. VICTOUHMKH XMMHYECKON WH(OpMamuu.
[Touck wuboOpManuu MO Ha3BaHHAM, UIECHTU(DUKATOPAM, CTPYKTYPHBIM (opMysiaMm.
MopenvpoBaHue XUMHUYECKUX TMPOLIECCOB U SIBICHUH, XUMUYECKUL AHANU3 U CUHME3
KaK METOJIbl HAyYHOTO TTO3HAHUS.

Xumus u 310poBke. JlekapcTBa, hepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIC
Bojbl. [IpoOneMbl, cBsi3aHHBIC ¢ TPUMEHEHUEM JICKapCTBEHHBIX IMpernapaToB. Bpemnbie
MIPUBBIYKU M (PaKTOPHI, pa3pyllaroliue 370poBbe (KypeHHe, YHOTPEOICHHE alKOTOoJIs,
HapkoMmaHus). PanmonanbHoe nutanue. [luwesvle 0o6asxku. OcHo8bl NUUEBOL XUMULU.

XuMusi B TOBCEIHEBHON >XM3HHM. Moromue U yuctsimme cpenacrsa. Cpedcmea
O0pbOLL ¢ OLIMOBLIMU HACEKOMbBIMU. penesiieHmyl, uncekmuyuovl. CpencTBa JTMIHOU
TUTHCHBI W KocMeTukH. [IpaBmia Oe3omacHoOi pabOTHI C €IKUMH, TOPIOYUMH U
TOKCHUYHBIMH BEIICCTBAMH, CPEICTBAMH OBITOBOM XUMUH.

XUMHSI M CEIIbCKOE XO034iCTBO. MUHEpanbHbIE W OPTraHUYECKHUE YAOOpEHHUS.
CpenctBa 3alUThl paCTEHUM.

Xumus u sHepretuka. [IpupoHble UCTOYHUKHU yIiIeBOAOPOAOB. lIpupoaHbii u
NOMYyTHBIA HE(QTAHOM Tras3pl, MX COCTaB W wucnoib3oBaHue. CoctaB HepTH U €€
nepepadoTka. Hedrenpoayktel. OkranoBoe umcio OeH3znHa. OXpaHa OKpyKaromiei



cpensl  mpu  HedTemepepabOTKE M TPAHCHOPTUPOBKE  HEPTENPOTYKTOB.
AnbTepHaTUBHBIC UICTOYHUKU YHEPTUU.

Xumus B crpoutenscTse. Lement. beron.Ilon6op onTUManbHBIX CTPOUTEIHHBIX
MaTepHaioB B IPAKTUYECKON JEATEIbHOCTH YeJIOBEKA.

Xumust U 9Koyorusi. XHUMHUYECKOe 3arpsi3HEHHE OKpYXKarollell cpeibl W ero
nocneacteus. OxpaHa rtuapocdepsl, HOYBBL, aTtMocdeprl, ¢(aopel U (¢ayHbl OT
XUMUYECKOTO 3arpsi3HEHHUSL.

Yriay0jeHHbIil yPOBEHb

OCHOBBI OPraHM4YeCcKO XUMHUH

[losBieHMe © pa3BUTHE OPraHUYECKOM XHMMHUM Kak Hayku. IIpeamer
OpPraHMYECKONM XWMHUU. MeCTO0 M 3HAYeHHE OpPraHUYECKOM XHMHUU B CHUCTEME
€CTECTBEHHBIX HAYK. B3auMOCBS3b HEOPraHNYECKUX U OPraHUYECKHUX BEIIECTB.

XHUMHUYECKOE CTPOEHUE KaK MOPSAJOK COCIUHEHUSA aTOMOB B MOJIEKYJIE COITIACHO
ux BajneHTHOCTH. (OCHOBHBIE TIOJIOKEHHSI TEOPUUM  XUMHUYECKOIO  CTPOCHUS
opraHnueckux coeauHeHnii A.M. bytiepoBa. YTiepoaHbIl CKEIET OpraHuYecKOou
MOJIEKYJIbl. KpaTHOCTP XMMHUYECKOM CBS3U. 3aBUCHMOCTb CBOWCTB BELIECTB OT
XUMHUYECKOTO CTpOeHUsI MoJieKy. M3omepus u usomepsl. [lonsatue o GpyHKIMOHATBHOM
rpynne. [lpuHiunel kiaccupukanuu OpPraHUYECKUX COSAMHEHHH. MexyHapoaHas
HOMEHKJIATypa U MPUHIIUIIBI 00pa30BaHus HA3BaHUI OPTaHUUECKUX COCAMHEHHM.

Knaccudukanusa u1 0coOEHHOCTH OPraHMYECKUX peakiuil. PeaklMOHHbIE LIEHTPHI.
[lepBoHauanbHble TOHATHS O THUNAX W MEXAHU3MAaX OPraHUYECKUX PEaKIUu.
['omomMTHUECKMIT M TETEPOIUTUYECKHM pa3pblB KOBAJEHTHOM XHMHWYECKOW CBSI3H.
CBoOOAHOpaANKAIBHBIM U MOHHBI MeXaHu3Mbl peakiuu. [loHsTue o Hykiaeodpuie u
anexTpodue.

AJKaHbl. DJIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJIbI METaHA. sp’-
rubpuauzamnus opourtaneit aToMoB yriaepoja. ['omonoruueckuii psg u obdmas hopmyna
ankaHoB. (CucremaTHyeckass HOMEHKJIATypa ajkaHOB MW paaukaioB. HM3omepus
YTIEPOIHOTO cKesera. PU3HYEeCKUEe CBOMCTBA aJKAaHOB. 3AKOHOMEPHOCTH HW3MEHEHUS
(¢U3MYEeCKUX  CBOMCTB. XMMHUYECKHE CBOMCTBAa  ajJKaHOB: TaJOreHUPOBAHUE,
JAETUJPUPOBAHUE, TEPMUUYECKOE paA3JIOKEHUE, KPEKHUHI KaK CIOCOObl IOITy4YEeHHUS
BOXHEUIINX COCAWHEHUW B OPraHUYECKOM CHUHTE3€. | OpeHHe aJIKaHOB Kak OJHUH U3
OCHOBHBIX MCTOYHHMKOB TEIIJIa B IPOMBIIINIEHHOCTH U ObITY. M30Mepu3alus kak crnocoo
MOJIyYeHHUS] BBICOKOCOPTHOTO O€H3MHa. MeXaHu3M peakuuu CBOOOAHOPAIUKAIBLHOTO
3amenieHns. llomyuenne ankanoB. Peakuus Bropua. Haxoxnenwe B mnpupone u
MIPUMEHEHHUE AJTKaHOB.

[uxnoankanel. CTpoeHME MOJIEKYJ IukjioankaHoB. O6mas  dopmyna
HUKIoANKaHOB.  HomeHkmarypa — mukiioankaHoB.  M3oMepus — HHKJIOAJIKAHOB:
VTJIEPOJIHOTO CKEeJleTa, MEXKKJIaccoBasi, MPOCTPAHCTBEHHAs (yuc-mpauc-u3oMepusi).
Cnemudrka CBOWCTB INHMKIOAIKAHOB C MajblM pa3MepoM IuKiIa. Peakiuun
MPUCOEIMHEHNS U PAAUKAIBHOIO 3aMELICHHUS.

AJKeHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbI STHUIICHA. sp*-
rubpuau3anysi opoOuTaNe aTOMOB YIJIepoJia. G- U T-CBs3U. ['oMonoruyeckuit psm u
obOmas popmyna ankeHoB. HomeHkiarypa ankeHoB. M3omepusi aJIKeHOB: yriepOHOTO
CKeJleTa, TIOJIOKEHMSI KpaTHOM CBSI3U, MPOCTPAHCTBEHHAs (yuc-mpanc-u3oMepus),



MeXKiaccoBas. DU3MYECKHE CBOWCTBA aJIKEHOB. Peakmum  3IeKTpOoOUILHOTO
OPUCOCIUHEHUA  KaK  Crmoco0  moyydeHHss  (QYHKIHUOHAIBHBIX  MPOU3BOJHBIX
yraeBoaopoaoB. [IpaBuiio MapkoBHHMKOBA, €ro 3JIEKTpOHHOEe oOocHoBaHue. Peakiuun
OKHCIICHHSI U nojuMmepuszauuu.llonnsTiiieH Kak KPYHHOTOHHAXHBIM — IPOJIYKT
XUMHUYECKOTO MPOU3BOJICTBA. [IpoMbInieHHbIE U 1a00paTOpHBIE CIOCOOBI MOIYYSHUS
ankeHoB. [Ipasuno 3auyesa. IlpuMeHEHNE aJTKEHOB.

Ankanuensl. Kiiaccudukanus ankagueHOB 10 B3aUMHOMY PaCIIOJIOXKEHUIO
KpaTHBIX CBsize B MoJjekyje. OCOOEHHOCTU SJEKTPOHHOTO M MPOCTPAHCTBEHHOIO
CTpOCHHUS COMpsDKEHHBbIXamkaaueHoB. O6mas dhopmyna ankaaueHoB. Homenkiatypa u
n3oMepust ankaaueHoB. Du3nueckue CBOMCTBA AJIKAJAMEHOB. XMMHYECKHUE CBOKCTBA
aJIKaJIMCHOB: PEaKlMU MPUCOCANHEHUS (TUAPUPOBAHUE, TAJIOTEHUPOBAHKE), TOPEHUS U
nonumepusauu. Bxnag C.B. JlebeneBa B MOdydeHHE CHUHTETHUECKOTO KaydykKa.
Bynkanuzanus kaydyka. Pesuna.MHoroo6pasue BUAOB CUHTETUYECKUX Kay4yKOB, MX
CBONCTBA U IpuMeHeHue. [loyuenue ankaaneHos.

AJIKMHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI alleTUIICHA.
Sp-rubpuauzanus opouTanei aroMoB yrieponaa. ['omonoruueckuit psiin v oOmias
dbopmyna ankuHoB. Homenknatypa. M3oMepusi: yriepoIHOTro CKelleTa, MOJIOKEHUS
KpPaTHOM CBS3U, MEXKIaccoBas. DPuU3NUECKHE CBONCTBAa aJIKHMHOB. XHWMHUYECKHE
CBOMCTBa QJIKWHOB: PEAKIUU MPUCOEIUHEHUSI KaK CIOCO0 TMOJYYEeHHS IMOJIUMEPOB U
IPYTUX MOJIE3HBIX NPOIYKTOB. Peaxkyuu 3amewenus. 'opeHne alieTuiIeHa Kak UICTOYHUK
BBICOKOTEMIIEPATYpHOrO0 IJIAMEHM [IJIi CBapKU U pe3ku MeTtawioB. [lomyueHue
aleTUJICHA MUPOJIU30M METaHa U KapOuIHBIM MeToI0M. [[puMeHeHue areTuneHa.

Apenbl. Hcmopus omxpvimus 6enzona. COBpPEMEHHbIC TMPEICTABICHUS 00
AJIEKTPOHHOM M TMPOCTPAHCTBEHHOM CTpoeHuU OeH3ona. M3omepusi 1 HOMEHKIATypa
romoJioroB Oenzonia. OOmas ¢dopmyna apeHoB. Dusznyueckue CBOWCTBA O€H30JA.
XuMu4eckue cBoMCcTBa O€H301a: peakIuu IeKTPOPUIBLHOTO 3aMelleHus (HUTPOBaHUE,
TaJIOTEHUPOBAHNE) KaK CIOCO0 MOJIYYCHHS XUMUYECKUX CPEACTB 3alUTHI PACTCHHI;
npucoevHeHuss  (TUAPUpPOBAHUE,  TrajJOreHUpPOBaHWE)  KaK  JOKA3aTeIbCTBO
HETpeAeNbHOrO Xapakrepa OeH3ona. Peakmus rtopenus. [lomyuenue OeH3ona.
OcobenHocmu xumuueckux ceoticme mojyona. BzauMHoe BIUsSHAE aTOMOB B MOJICKYJIE
tonyona. OpuenmayuonHvle 2¢gexmol 3amecmumeneu. IlpuMeHeHHEe T'OMOJIOTOB
OeHzora.

Crmuptel. Knaccudukanusi, HOMEHKJIATypa COUPTOB. ['OMOJIOTHUECKUN psin U
obmast (opMyna mpeaeabHbIX OJAHOATOMHBIX cnupToB. WM3omepus. dusudeckue
CBOMCTBA MPEACIbHBIX OJJHOATOMHBIX CHUPTOB. BO0poIHAS CBSI3h MEXKTY MOJIEKYJIaMU
M ee BIMSgHME Ha (U3MUYECKHME CBOMCTBA CINHUPTOB. XUMHUYECKHE CBOMCTBA:
B3aMMO/JICHCTBUE C HATPHEM KaK CIOCOO YCTaHOBJICHUS HAJIWYUS THUAPOKCOTPYIIIBI, C
raJloreHOBOJIOPOJIaMd  KaK  CIOCOO  TOJYy4YeHHMs  pacTBOpPUTENEH, BHYTPU- W
MEXKMOJICKYJIApHast  Aeruapartanus. Peakuus ropeHus: CHOUPThl Kak  TOIUIMBO.
[Tomy4yenue sTaHoNa: peakius OPOKEHUS TIIFOKO3bI, THApaTals dTuieHa. [Ipumenenue
ME€TaHoJia U 3TaHona. OU3NOJIIOrMYECKOe IEMCTBUE METAaHOJa U 3TaHOJIa HA OPraHU3M
YeJoBeKa.  OTWICHIJIMKOJNb W TIHIEPUH KAk  MPEJACTABUTENH  MPEAEIbHBIX
MHOr0aTOMHBIX cnupToB. KadecTBeHHasi peakivs Ha MHOTOATOMHBIE CHOUPTHI U €€
MPUMEHEHUE JI1 PAClO3HABAaHUS TIJIMIIEPUHA B COCTABE KOCMETUYECKUX CPEJICTB.
[IpakTHyeckoe MPUMEHEHUE FTUIICHTIIUKOIIS U TJIULEPUHA.



®enon. CtpoeHnne MoJieKyibl ¢eHoma. B3auMHOe BIMSHHE aTOMOB B MOJICKYJIE
¢denona. duznueckue cBoMcTBa PeHosa. XUMUUYECKHE CBOMCTBA (pEaKIMu C HATPHUEM,
TUAPOKCUIOM HaTpusi, OpoMoM). [Tonyuenne penona. [lpumenenue penona.

Anpaerunpl U KeToHbl. Krnaccudukarus anpaerusioB M keTtoHoB. CTpoeHwue
NpeleNbHbIX aJIbJIETUI0B. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE KapOOHUIILHOM
rpynnel. ['omonorumyeckuii psig, oOmas QopMyna, HOMEHKIATypa W HU30MEpHs
OpEACNbHBIX  anbAeTHAOB. (DU3MYECKHE CBOWCTBA MPEACIBbHBIX  AJIbJECTHUJIOB.
XUMUYECKUE CBOMCTBA TMPEACIbHBIX albJECTU0B: THAPUPOBAHHUE; KaYyECTBEHHBIC
peaknmuu Ha  KapOOHWIBbHYIO Tpynmy (peakius  «cepeOpsHOTO  3epKajay,
B3auMojeiicTBiue ¢ ruapokcuaom Mmeaw (1)) m wx npumeHeHwe Mg OOHAPYKCHHS
MPEJEIbHBIX allbJIETU0B B MIPOMBIIIJICHHBIX CTOYHBIX Bojax. [lonmyueHue npeaenbHbIX
albJACTUIOB: OKHUCJICHUE CIUPTOB, Tuapartanusa aretuieHa (peakuuss Kydeposa).
TokcuuHocTh anpaerunioB. llpumenenune Qopmanpieruja M ameTtaibIeruaa. ALeToH
KaK MpejcTaBUTEIb KETOHOB. CTpoeHue MOJeKysbl aineToHa. OCOOEHHOCTH peaKIuu
OKHCJIeHHs aneToHa. [I[puMeHenue aneroHa.

Kap6onoBsie kucnotel. Kinaccudukanus 1 HOMEHKIaTypa KapOOHOBBIX KHCIIOT.
CtpoeHue mpeaenbHbIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. OJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHIBbHOU Tpynibl. ['oMonorudyeckuit psin u odras
dbopmysa TmpeaeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. DU3WYECKHE CBOMCTBA
MIPEICIbHBIX OJITHOOCHOBHBIX KApOOHOBBIX KHCIIOT. XMMUYECKHE CBOMCTBA MPEETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCJIOT (peakiuy ¢ MeTaJJlaMH, OCHOBHBIMH OKCHaMHU,
OCHOBAaHUSIMU U COJIAIMH) KaK TMOJTBEPXKICHHE CXOJICTBA C HEOPraHUYECKUMU
KkucjaoTtamMu. Peakinus stepudukaliua U €€ oOpaTUMOCThb. BiusiHue 3amecTuTesneil B
YTIE€BOJOPOAHOM pajuKalie Ha CHIIy KapOOHOBBIX KUCJIOT. OCOOEHHOCTH XMMHUYECKHX
CBOMCTB MypaBbUHOU KUCIOTHI. [lomydeHue mpeaenbHbIX 0JJHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT: OKHUCIJICHHE aJTKaHOB, aJIKEHOB, MMEPBUYHBIX CIIUPTOB, ajbJICTUI0B. BaxkHeilime
MIPEACTaBUTENN KapOOHOBBIX KHUCJIOT: MypaBbHHAs, YKCyCHas U OeH30iHas. Brwicuiue
MpeielibHble W HempelnelbHble KapOOHOBBIE KHUCIOTHL. Onmuueckas uzomepus.
Acummempuueckuii amom yeaepooda. llpumMeHeHne kapOOHOBBIX KUCIIOT.

Cnoxubie d¢upbl u xupel. CTpoeHHE M HOMEHKIJIATypa CIIOXHBIX 3(QHUPOB.
MexxkiaccoBasi H3oMepusi ¢ KapOOHOBBIMH KucTOTaMH. CIOCOObI MOTYYEHUS CIIOKHBIX
a¢upoB. OOpatumocTh peakiuu stepudukanuu. [IpumeHnenue cioxHBIX >(PUpPOB B
MUIIEBON 1 MapQIOMEPHON MPOMBINIIIEHHOCTH. JKUPHI KaK CIOKHBIE d(DUPHI TIUIIEpUHA
W BBICHIMX KapOOHOBBIX KHUCJIOT. PacTuTenbHbIE W JKUBOTHBIE >KUPBI, WX COCTaB.
@dusnyeckre CBOMCTBA JKUPOB. XUMHUYECKUE CBOMCTBA JKUPOB: T'UIAPUPOBAHUE,
OKHUCJEeHHE. [ UIpOSIn3 WIIM OMBIJIEHUE KUPOB KaK CIOCOO MPOMBIIUIEHHOTO MOJy4YeHHUS
CoJIe BBICIIMX KapOOHOBBIX KUCIOT. [IpuMeHeHue >kupoB. MBIIA Kak COJM BBICIIUX
KapOOHOBBIX KUCIOT. Motolue CBOCTBA MbLIa.

Yrnesonbl. Knaccudukanus yriaeoaoB. dOusnveckue CBOMCTBA M HAXOXKICHHE
YIJIEBOJOB B Impupoje. [moko3a kak anpaerngocnupr. XUMHYECKUE CBOWCTBA
TJIIOKO3BL:  ayuiuposanue, aIKUIupoéaHue, CIUPTOBOE M MOJIOYHOKUCIIOE OpOKEHHE.
OKCIIEpUMEHTAIbHBIE JTOKA3aTEIbCTBA HAMYUSA aJbJETUAHON U CHUPTOBBIX TPYII B
roko3e.  [lomyuenune rmoko3el.  @Ppykmosa Kak —uzomep  enoxo3wl.Puboza u
oe3zokcupuboza. Baxnelmume aucaxapuabl (caxaposa, J1akmosa, Maibmosa), WX
CTpoeHHEe U (Qu3MdYeckue CcBOMCTBA. [HWaponu3 caxaposbl, J1aKmo3bl, MAIbIMO3bL.



Kpaxman wu pemmono3a Kak OHOJIOTMYECKHE MOJUMEPBL. XUMHUYECKHE CBOMCTBA
Kpaxmaiua (TUOposin3, KaYeCTBEHHAs peaklMs ¢ HoJ0M Ha Kpaxmajl U €€ NpPUMEHEHUE
Ui OOHapyKeHUs Kpaxmaja B MpPOAYKTaXx MHUTaHusi). XHUMHUYECKHE CBOMCTBa
LEJUTI0I03bl:  TUAPOJIM3, 00pa3oBaHUE  CIOXKHBIX 3¢upoB. llpumeHnenue wu
Ouonoruyeckas poJsib yriaeBoaoB. OKHCIEHUE YIJIEBOJOB — UCTOYHHUK HPHEPIHM >KHUBBIX
opranu3moB. [loHsaTHE 00 NCKYCCTBEHHBIX BOJOKHAX Ha MPUMEpPE alleTaTHOIO BOJIOKHA.

Nnentudukanuss opraHUYECKUX CcOeAMHEHUN. [‘eHeTnyeckas CBsI3b MEXKIY
KJIACCAaMH OPraHUYECKUX COETHMHEHHM.

Awmumnsl. [lepBuunble, BTopuyHbIe, TpeTUYHBbIE aMuHbl. Kiaccudukamms aMiuHOB
10 TUITY YIJIEBOJOPOAHOrO pajuKajga U YUCIy aMUHOTPYII B MOJIEKYJIE. DIEKTPOHHOE
U MPOCTPAHCTBEHHOE CTPOEHUE MpeAeNIbHBIX aMUHOB. DHu3nyeckre cBOCTBA aMUHOB.
AMHHBI KaK OpPraHMYECKHME OCHOBAHMS: PEAKUUMU C BOJOHM, KuciaoTamu. Peakuus
ropeHus. AHWINH KakK MNpPEJICTABUTENb aApOMATUYECKUX aMUHOB. CTpo€HHE aHWIIMHA.
[IpuunHbl OcCnalieHuss OCHOBHBIX CBOWCTB AHWJIMHA B CpPaBHEHUM C AaMHHAMHU
IIPEAEIIBHOTO psfa. XMMUYECKHE CBOWCTBA AHWIMHA: B3aHUMOJEHCTBHE C KHCIIOTaMH,
OpomHON BOJOM, okucieHue. llomyyeHue aMuHOB aJIKWIMPOBAaHHUEM aMMHUaka U
BOCCTAHOBJICHUEM  HHUTPONPOM3BOJIHBIX  YIJI€BOAOPONOB.  Peakumss — 3uHUHA.
[IpumeHeHrne aMUHOB B (papMalleBTUUECKON MPOMBIIUIEHHOCTH. AHUIUH KAK Cbipbe OJisl
npou3800cmea anununogvlx kpacumenet. Cunmesvl HA OCHO8E AHUTUHA.

AmuHokucnotel U Oenku. CoctaB W HOMeHKJIaTypa. CTpoeHHE aMUHOKHCIIOT.
['omonoruyeckuid  psii ~ OPEAENbHBIX  AMUHOKUCIOT.  M30omepus  npedenbHulx
amunokuciom. OU3NYECKUe CBONCTBA MPEIEIbHBIX AMUHOKUCIOT. AMUHOKHUCIIOTHI KaK
am(poTepHble oOpraHuyeckue coenuHenus. CuHTe3 mnenTuaoB. llenTuaHas CBA3b.
buonornyeckoe 3HaueHHE @-aMHUHOKHUCIOT. OO0JlacT TNPUMEHEHUS AMUHOKHUCIOT.
benkukak mnpupogneie Ouononumepsl. CoctaB M cTpoeHue O0enkoB. (OcHo8Hble
amMuHoKuciomvl, obpazyrowue Oenrky. XUMUYECKHE CBONCTBA OEJIKOB: TUIPOJIU3,
JeHaTypalys, KaueCcTBEHHbIE (LBETHbIE) peakuuu Ha Oenku. [IpeBpaimieHuss Oenkos
numM B opranusme. buonoruueckue ¢GyHkuuu OenkoB. /locmuoiceHus 6 usyuenuu
cmpoeHus U cunmesa OeKos.

Azomcooepocawue cemepoyukiuyeckue coeourenus. Illuppon u nupuouH:
9NEKMPOHHOE CMPOEHUe, aApOMAMUYecKull Xapakmep, pasiudyue 6 NposeIeHUU
OCHOGHbIX cgoticms. Hykneunogvie «xuciomwl: cocmaé u cmpoenue. CmpoeHnue
Hykneomuoos. Cocmas nykneurnosvix kuciom ([[HK, PHK). Ponb Hyk1eunogvlx Kuciom
8 JHCU3HEOesIMENbHOCU OP2AHUZMOS.

Bricokomonekymnsipabie coeinHeHns. OCHOBHBIE TOHSTHS BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIHH.
Knaccudukanusa nonumepoB. OCHOBHBIE CHOCOOBI MOJYYEHUS! BHICOKOMOJIEKYISPHBIX
COCIMHEHUI: peakluy MOJUMEpPHU3alrud U TMOJUKOHJeHCauu.CTpOEHUE U CTPYKTypa
MOJIUMEPOB. 3aBUCUMOCTh CBOICTB NOJINMEPOB oT CTpOEHUS
MOJIEKYJL. T€pMOIUIACTUYHBIE W TEPMOPEAKTHBHBIE  MOJMMEPBL.  [Ipogoodsawjue
op2anuyeckue noaumepwvl. Komnosumnvie mamepuanel. llepcnekmugbl uUcCnob306anus
Komnozumuulx mamepuanog. Kiaccupukanus BoJOKOH. CHHTETHYECKHE BOJIOKHA.
[lonusdupHble W MonMaMuIHBIE BOJIOKHA, MX CTpoeHHe, cBoiicTBa. I[IpakTmueckoe
UCMOJIb30BAHUE BOJIOKOH. Cunmemuueckue nIeHKU: U30aAyusi Ol  NPOB0OO0S,
Memopanvl 015l OnpecHeHusl 800bl, 3auumnsle NIeHKU 015 asmomoouell, niacmolpu,



xupypcuueckue noeA3KuU. Hoevie mexnonocuu Oanvueiiueco COBEPULIEHCMBOBARUA
NOTUMEPHBIX Mamepuajlos.

Teopernueckne 0CHOBbI XUMHH

Crpoenne BemiectBa. CoBpeMEHHass MOJENb CTpPOEHHS aroma. Jlyannsm
ANeKTpoHa. Keanmoegvie wuucna. PacnpenenceHue 3IEKTPOHOB IO HHEPrETHUYECKUM
YPOBHSIM B COOTBETCTBUM C MPUHIIMIIOM HAWMEHBIIEH >HEPryd, MPaBUIOM XyHAA U
npuHiunoMm [laymu. OcCoOGHHOCTH CTPOEHUS SHEPreTUYECKHX YypOBHEW aTtomoB d-
AJIEMEHTOB. OJIeKTpOHHas KoHurypanus aroma. Kiaccupukanmus XUMUYECKUX
2JIEMEHTOB (S-, P-, d-aemeHThI). OCHOBHOE M BO30YXKJICHHBIC COCTOSHHS aTOMOB.
Banentneie anextponsl. Ilepuonuueckas cucTeMa  XUMHUYECKHUX  AJIEMEHTOB
J.1. MenneneeBa. ®@usnueckuii cmbica llepuoanueckoro 3akona [[.M. Menaeneena.
[IprurHBI U 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB 3JIEMEHTOB U WX COCIMHEHHM IO
nepyuoAaM W rpymnmnaM. MupoBO33peHUECKOE M Hay4yHoe 3HaueHue llepmommueckoro
3akoHa .M. MenneneeBa. [Ilpocnozwr .U Menoeneesa. Omxpvimue  HOGbIX
XUMUYECKUX DTIeMEHMO8.

ONEeKTpOHHAasT MPUPOJA XUMHYECKOM  CBSI3U.  DIEKTPOOTPULATEIBHOCTb.
KoBasieHTHass CBs3b, €€ Pa3HOBUJHOCTH W MEXaHU3Mbl OOpa3oBaHus (OOMEHHBIM U
JIOHOpHO-aKIenTopHbIi). MoHHas cBsa3b. Mertamnnueckasi cBsi3b. BomopogHasi CBA3b.
Meodwcmonexynsapuvle 63aumooeicmeaust.

Kpucrannuueckue u amopdusie BemiectBa. THUIBI KPUCTATUIMYECKUX PEHIETOK
(aTomMHas, MOJIEKYJISpHAs, HWOHHAsA, MeETAJUIMYECKasi). 3aBUCUMOCTh (DU3UUYECKUX
CBOMCTB BEILECTBA OT THUMNA KPUCTAIMYECKON pemeTku. [IpuurHbl MHOrO0Opa3zus
BemecTB. CoOBpeMEHHbIE TIPEACTABICHUSI O CTPOCHUU TBEPABIX, IKUAKUX U
ra3o00pa3HbIX BelIeCTB. /Kuokue Kpucmannol.

Xumuyeckue peakiuu. ['oMoreHHble M TreTreporeHHbie peakiuu. CKOpOCTh
pEaKIiM, €€ 3aBUCUMOCTh OT Pa3IUYHbBIX (DAKTOPOB: MPUPOJIBI PEATUPYIONTUX BEIIECTB,
KOHIIGHTpAIlMU pearupymrolmx BemecTB, Ttemneparypsl(paBuio Bant-TI'odda),
IJIOIIAIM PEAKIIMOHHON IMOBEPXHOCTH, HAJIMYMS KaTajlu3aTopa. JHEpPrus aKTUBALIUH.
Axmusupoeannwviti komniaexc. Karamuzatopbl W Karanu3. PoJjib KaTaau3atopoB B
MIPUPOJIE U MPOMBIIUIIEHHOM ITPOU3BO/ICTBE.

Ionamue 06 smwmanvnuu u >umponuu. nepeus [uboca. 3akoH T'ecca u
cinenctBusi u3 Hero.TeruoBble 3GGEKTh XUMUYECKUX peakiuil. TepMoXuMHuuecKue
ypaBHeHHs. OOpaTUMOCTh  peakinuil. Xumudeckoe paBHoBecue. (CMellleHHe
XUMHUYECKOTO PABHOBECHUS TMOJI JCUCTBHEM pa3IMYHBIX (PAKTOPOB: KOHIEHTpAIUU
peareHTOB WM MPOJAYKTOB pEaKIuu, AaBJICHUA, TeMieparypbl. Poib cmemieHus
PaBHOBECHS B TEXHOJOTHUECKUX MPOIIecCcaXx.

Hucnepcuble cuctembl. Koanouonvie cucmemsi. VICTUHHBIE — PacTBOPHI.
PactBopenue kak gpusznko-xumuyeckuit nporecc. CrnocoObl BRIPaKEHUS KOHIIEHTPALUU
pacTBOpPOB: MaccoBasi JI0Jsl PAaCTBOPEHHOTO BEIIECTBA, MOJNAPHASL U MOJISIbHAS
Konyenmpayuu. Tump pacmeopa u mumpoearue.

Peakuun B pacTBOpax »diEKTPoOJUTOB. KauecTBEHHbIE peaklUMM Ha HOHBI B
pactBope. KHCIOTHO-OCHOBHBIC B3aMMOJICHCTBHSI B pacTBopax. AMQOTEepHOCTH.
Honnoe npoussedenue 600vl. Booopoonwiti nokazamenv (pH) pacmeopa. T'mnponus



conieil. 3HaueHWe THIPOJN3a B OMOJIOTHUECKHX OOMEHHBIX mporeccax. [Ipumenenue
TUAPOJIN3a B IPOMBIIIEHHOCTH.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE PEAKIMU B TMPHUPOJIEC, MPOU3BOACTBEHHBIX
npoleccax U >KU3HENEATEIBHOCTH OpPraHUu3MOB. OKUCAUMENbHO-80CCMAHOBUMENbHDL
nomenyuan cpeowl. /uacpamma Ilyp6>3. TloBeneHue BeIIECTB B Cpelax € pPa3HBIM
3HaueHueM pH. Meroabl 3JEKTPOHHOTO U 2IeKMPOHHO-UOHHO20 — OanaHca.
["anbBaHMYeCKUH AIeMEHT. XUMHYECKUE UCTOUYHUKH ToKa. CmaHoapmHulil 6000pOOHbL
anekmpoo. Cmanoapmmulil 31eKmMpoOHblL nomeHyuan cucmemsl. Pao cmanoapmuwvix
INeKMPOOHbIX — nomeHyuanos. Hanpasenenue — oxucaumenvHo-60CCMaHOBUMENbHBIX
peakyuiu. DIEKTPOJU3 PaCTBOPOB M paciuiaBoB cojei. [IpakThueckoe NpuUMEHEHUE
AIIEKTPOJIN3A AJIs TOTYUYCHHS LIEIOYHBIX, ET0YHO3EMENbHBIX METANIOB U ATFOMUHHSL.
Koppo3ust MmeTaioB: BHIBI KOPPO3HUH, CLIOCOOBI 3aIIMTH METAJUIOB OT KOPPO3HUH.

OCHOBBI HEOPraHUYeCKOH XUMHUHU

Oo6mast xapakrepuctuka 3yeMeHTOB |A—IllIA-rpynn. Oxkcuasl U TEPOKCUIBI
HaTpusi U Kanus. Pacrio3HaBaHue KaTMOHOB Hatpusi W Kanus. Coiu HATpus, Kajus,
KaJIbLIUSI ¥ Mar"usi, UX 3HA4YCHUE B MPUPOJIC U KU3HU 4deloBeka. JKecmkocmv 600bl U
cnocodwl ee yempanenus. Komnnekchvie coeounenus antomMunus. AnomMocuiuKamaoi.

Metamer  IB-VIIB-rpynn (Mens, mnuHK, Xpom, Maprasern). (OcoOeHHOCTH
cTtpoeHus aromoB. OOmue ¢Qusmyeckne W XuUMHUYEecKue cBoicTBa. [lonydenue wu
npuMeHeHue. OKCUIIbI M TUIPOKCUJIBI 3TUX METAIJIOB, 3aBUCUMOCTh MX CBOMCTB OT
CTEIICHW OKHCIICHMS dJieMeHTa. Baxneinmmue coim. OKHCIMTENBHBIE CBOWCTBA COJIEM
XpOMa U MapraHiia B BbICHIEH CTENEHU OKUCIEeHUs. KomniexcHvle coeounenus xpoma.

Oo6mast xapakrepuctuka saemMeHToB |VA-rpynmnel. CBoiicTBa, MHoJydyeHUE U
npuMeHeHue  yrias.CuHTe3-ra3 Kak OCHOBAa COBPEMEHHON  MPOMBIIIIEHHOCTH.
AKTUBUPOBaHHBIA yrojib Kak afcopoent. Hanocmpykmypol. Mupogvie docmudicenus 6
obracmu co30aHUsi HAHOMAMEPUANO8. DNEKMPOHHOE CMPOEHUE MOAEKYIbl Y2apHO20
eaza. Ilonyuenue u npumenenue yeapHoeo 2aza. buonaormyeckoe NEHCTBHE YrapHOIO
raza.KapOuapl Kambllds, alOMUHUS H Kele3a. KapOoHaTel M THIPOKapOOHATHI.
Kpyzoeopom yenepooa 6 owcusoti u Hedcusoii npupooe. KadecTBeHHas peakiusi Ha
KapOoHaT-uoH. OU3NYECKUE U XUMUYECKHE CBOMCTBA KpeMHMs. CUIaHbl U CUJIHIIUIBI.
Oxcun xkpemuus (IV). KpemuueBble KUCIOTHI U UX coyid. CHIIMKATHBIE MHHEpabl —
OCHOBA 3€MHOM KOpBL.

O6mass  xapaktepuctuka’ieMeHToB VA-rpynmnbel. Hutpuasl. KauyecTBeHHas
peakius Ha HOH aMMOHHUS. A30THas KHUCJIOTa KaK OKHUCIHUTENb. HuTpaTel, uX
¢bu3nyeckue W XUMHYECKHE CBOMCTBa, npuMeHeHue. CBoilcTBa, MOJydYeHUE U
npumeHenue ¢ocpopa. Dochun. Docopubie U NOAUGOCHOPHBIE KHUCIOTHI.
buonoruueckas posib dhocdartos.

O6mast  xapakrepuctukadieMeHToB  VIA-rpymmbel.  OcoOble  cBoMCTBa
KOHIICHTPUPOBAHHOW CEpHOM KHCJIOThL. KadecTBeHHbIE peakiuu Ha Cyabhunu-,
Cyab(puUT-, U CyIb(haT-uOHBI.

O6mas xapakrepuctukaieMeHToB VIIA-rpynmnel. OcobenHoctu xumuu ¢Gropa.
l"anoreHoBOOPOBI U WX MOJy4YeHHUE. ['aloreHOBOAOPOAHBIE KHUCIOTHI U MX COJH.
KauecTBeHHbIE peakiuu Ha TrajloreHua-uoHsl. Kuciopomacoaepxanme coeauHEHUs
xJyiopa. [IJpuMeHeHne raloreHoB U X BaKHEUIINX COCUHEHUM.



bnazopoonvie cazvl. [lpumenenue 61a20poonbix 2a308.

3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB IMPOCTHIX BEIIECTB, BOJOPOIHBIX
COEJIMHEHU, BHICIINX OKCHUJIOB U TUJIPOKCHUIOB.

N nentudukaims HeopraHu4eCKux BEIIECTB U HOHOB.

XuMHSA U KM3Hb

Hayunble MeTonbl MO3HAHUSA B XUMHUU. VICTOUHMKH XMMHYECKOW HH(OpMAIIUU.
[Touck wHbOpMaMU MO HA3BaHWIM, HUIAECHTU(HUKATOPAM, CTPYKTYPHBIM (opmyiam.
XUMHYECKUI aHAU3, CHHTE3, MOJICIIMPOBAHUE XUMHUYECKUX MPOLIECCOB U SIBIICHUN KaK
METO/bl HAYYHOT'O MO3HAHMS. Mamemamuueckoe mooenuposanue npocmpancmeenHo2o
cmpoeHusi  MojeKkynl opeanudeckux —eewjecms.CogpemenHbvle  DUIUKO-XUMUUECKUE
Memoobl YCMAHOBAEHUsL COCMABA U CMPYKMYPbl 8EULECHE.

Xumus u 310poBbe. JIekapcTBa, (hepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHbBIC
Bojibl. [IpoOneMbl, cBsi3aHHBIE ¢ TPUMEHEHUEM JICKapCTBEHHBIX IpernapaToB. Bpennbie
MPUBBIYKU U (PAKTOPBI, pa3pylIatonie 370pOBbe (KypeHHe, ynoTpeOieHne ajaKoros,
HapkoMmaHus). PanmonanbHoe nutanue. [Tumniessie 106aBku. OCHOBBI MUIIEBOW XUMUHU.

Xumus B meauiHe. PazpaboTtka nekapcTB. XUMHUUECKHE CEHCOPBI.

XUMHs B IOBCEHEBHOM XKU3HU. Morolye U YUCTALIUE CPEACTBA. PenesieHTsl,
uHCeKTUIHAbI. CpeIcTBa TMYHON TUTHEHBI U KocMeTHKH. [IpaBuia 6e3omacHoi paboThI
C €IKUMU, TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMHU, CPEACTBAMU OBITOBON XUMHH.

XuUMUSL U CEIIbCKOE XO34UCTBO. MUHEpalbHbIE M OpraHUYecKue yaoOpeHus.
CpencrBa 3a1UThl PACTEHUN.

Xumuss B NOPOMBIIUIEHHOCTH. OOlMe MNpeacTaBlIeHUs] O MPOMBIIIIEHHBIX
cnoco0ax MOJIy4eHHs] XMMUYECKHUX BEIIECTB (Ha MpUMEpe MPOMU3BOACTBA aMMMAKA,
cepHOU KHUCIIOThI). [IpoMblnieHHas oprannyeckass xumusa. Celpbe I OpraHU4eCcKOM
npoMmbllUieHHOCTU. [IpoOnemMa 0TX0A0B M 1NOOOYHBIX HOpOAyKTOB. HambGoiee
KPYITHOTOHHA)KHBIE IIPOM3BOJCTBA OpPraHMYECKUX COCIUHEHWW. YepHas W LBETHas
Metaimyprus. CTEKIIO U CUIIMKAaTHAs! IPOMBIILIEHHOCTb.

Xumus u sHepretuka. lIpupoansie uctounuku yriaeBonoponos. [Ipupoassiii u
MOMYTHBIA HEMTSHOW ras3pl, MX COCTaB U wucnoib3oBanue. CocraB HePTH U €€
nepepadbotka. Hedrenpoayktel. OkTtaHoBoe uuciao OeH3mHa. OXpaHa OKpYKaroIlIeH
cpenbl  mpu  HedremepepaboTke W TPAHCHOPTUPOBKE  HEPTEHPOIYKTOB.
AJbTEepHATUBHBIE UCTOYHUKHU YHEPTUH.

Xumus B ctpoutenbcTBe. Llement. beron. [logbop onTuManbHBIX CTPOUTENBHBIX
MAaTEpHUAJIOB B MPAKTUYECKOU ESITENBHOCTH YEJIOBEKA.

XuMusg M JKOJIOTHsl. XUMHUYECKOE 3arps3HEHUE OKPYKAIOUIEU CpEeAbl U €ro
nocnencteus. OxpaHa rtuapocdepbl, NouBbl, aTMocdepsl, Gaopbl U GayHbl OT
XUMHYECKOTO 3arps3HEHNUS.

Tunbl pacyeTHbIX 32124

1.Haxoxnaenue MOJICKYJIIpHON (HOpMyIbl OPraHUYECKOTO BEIIeCTBa IO €ro
IJIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIIMX B €T0 COCTAB, WJIA MO MPOAYKTaM
CrOpaHusl.

2.PacdeTrsr maccoBoii 101 (MAcChl) XUMUYECKOTO COCTMHEHHS B CMECH.



3.Pacuersr Macchl (0ObeMa, KOJIMYECTBA BENMIECTBA) MPOIYKTOB PEAKIMH, €CIIU
OJTHO M3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH ).

4.PacueThl MaccoBOM WM OOBEMHOH [OJIM BBIXOJA TPOAYKTA PEaKIHH OT
TEOPETUIECKH BO3MOIKHOTO.

5.PacueTsl TemioBoro 3¢ hexra peakiuu.

6.PacueTpl 00BEMHBIX OTHOIICHHUH ra30B MPU XUMHUECKUX PEaKIIHIX.

7.Pacuetsl Maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIH
OJHO W3 BEUIECTB JAaHO B BHUAE pacTBOpa C ONPEACICHHOW MacCOBOM JIONEH
PacTBOPEHHOTO BEIIECTBA.

IIpuMepHBbIe TeMbI MPAKTHYECKUX Pa0d0T (Ha BLIOOP yuHuTeIs1):

1.KauecTBeHHOE oOmpeaereHue YIJIepoaa, BOAOPOAA U XJIopa B OPraHUYECKUX
BEIL[ECTBAX.

2.KoHCcTpynpoBaHue IIapOCTEPKHEBBIX MOJEJIEd MOJIEKYJ OpraHUYeCKHX
BEILIECTB.

3.Pacno3znaBanue miacTMacc v BOJIOKOH.

4.PeieHue 3KCiepuMEHTANIbHBIX 33/1a4 Ha NIOJyYE€HUE OPTraHUYECKUX BEIECTB.

5.Pemenne 3KCHepUMEHTANbHBIX 3a/Jad Ha pAaclOo3HaBaHHE OPraHUYECKUX
BEILIECTB.

6.UneaTudukaims HEOPraHUIECKNX COCTMHEHUH.

7 .Ilonyuyenue, coOupaHue 1 paclio3HaBaHUE ra3oB.

8.Pemenne skcriepuMEeHTATBHBIX 3a7a4 10 TeMe «MeTauTb.

9.Pemenne skcriepuMeHTABHBIX 33124 10 TeMe «HemeTtamib.

10.Pemienne sKcriepuMEHTANBHBIX 3a/1a4 1Mo TeMe «['eHeTnyeckas CBSI3b MEXIY
KJIaCCaMHU HEOPTaHUYECKUX COEAUHEHUIN.

11.Pemienne sKCrepUMEHTANBHBIX 3a/a4 1Mo TeMe «['eHernyeckas CBSI3b MEXIy
KJIACCAaMH OPraHUYECKHUX COETUHEHUI.

12 .TlonyueHue STUICHA U U3yUYEHUE €0 CBOWCTB.

13.TlonyueHue yKCyCHOM KHUCIOTHI M HU3yUYCHHE €€ CBOWCTB.

14 T'uaponu3 KupoB.

15.UccnenoBanue CBOMCTB OEIKOB.

16.CBoiicTBa OJHOATOMHBIX 1 MHOTOQTOMHBIX CITHPTOB.

17.XuMuueckue CBOMCTBA allbAeTHI0B.

18.Cuntes cnoxxHoTro 3(dupa.

19.KayecTBeHHbIE peaKIIMi Ha HEOPTAHUYECKHE BEIIECTBA U UOHBI.

20.UccnenoBanrie BIMSHUS Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOMU
pEeaKIMH.



3. TemaTn4yeckoe mIaHMpoBaHue MO0 XuMuu (0a30BbIH YPOBEHbD)

CocraBieHo K y4eOHHUKAM, BBITYLIEHHBIM H3/1aTENbCTBOM «J{podar:

Epemun B. B., Ky3vmenko H. E., Tepenun B. U., /[po3oos A. A., Jlynun B. B. Xumus.
ba3zosslii yposens. 10 kacc;

Epemun B. B., Ky3vmenko H. E., /[po30os A. A., Jlynun B. B.Xumusi. ba3oBbiil ypOBEHb.
11 knacc.

Ne Ha3BaHnue TemMbl Oo0mree KoandecTBoO KoaunuecTBO
KOJIMYECTBO | MPAKTUYECKUX | KOHTPOJIbHBIX
4acoB padoTr padoTr

10 xaacc
1. BBenenue B OpraHuuecKyro XUMHUIO 1
2. OCHOBHBIE TIOHSTHS OPTraHUYECKOM 4
XAMUHA
3. VYTI1eBOIOPOIBI 8 1
4, Kucnopon- u azorconepxaiiue 17 1
OpPraHWYECKUE COCTUHCHIS
S. BbicOKOMONEKYIISIpHBIE BEIIECTBA 4 2
Hroro: 10 k1. 34 2 2
11 kJaacc
1. BemectBo 8
2 XuUMHUecKas peakus 9 1 1
3. Heopranuueckas xumus 6 1
4. HayuHble 0CHOBBI XUMHUYECKOE 6 1
TTPOU3BOJICTBO

5. XUMUS B KA3HU U O0IECTBE 4
Hroro:11ka 33 2 2
Bceero: 10-11ka 67 4 4




TemaTu4eckoe NIAHUPOBAHME M0 XUMHUHM (YIIy0JIeHHBIH YPOBEHbD)

CocraBieHo K y4eOHHUKAM, BBITYLIEHHBIM H3/1aTENbCTBOM «J{podar:

Epemun B. B., Ky3vmenko H. E., Tepenun B. U., /[po3oos A. A., Jlynun B. B. Xumus.
VYrny6nennsiii ypoBeHb. 10 kiacc;

Epemun B. B., Ky3vmenko H. E., /[po30oe A. A., Jlynun B. B. Xumusi. YTi1yOJaeHHBIN
ypoBeHb. 11 knacc.

Ne Ha3Banue Tembl Oo0uree KouunyecTBo KouunuyecTBo
KOJIMYEeCTBO | MPAKTUYECKUX | KOHTPOJIBbHBIX
4acoB pador pador

10 kaace
1. [loBTOpenue u yriayosnenue 3Hanui | 17 1
2. OcHoBHbIE IOHATHUSA B OpraHuyeckoi | 13
XUMHH
3. YrneBoaopoas 26 2 1
4, Kucnoponcoaepxkamniue 18 4 1
OpPraHWYECKUE COCTUHCHIS
5. A3zoTconepiKalie opraHu4ecKkue 5
COCJTUHCHUS
6. Buonornuecku akTuBHEIE BemectBa | 16 2 1
7. BricokomonekynsipHble coeAuHEeHus | 7 2 1
Hroro: 10 k. 102 10 5

11 kaace

1. Hewmeramis 31 4 1

2. Mertaibl 30 4 1

3. Crpoenue BemiecTBa 8 1

4, XuMuyecKasi peakius 17 1 1

5. XuMUYecKasi TEXHOJIOTHS 6

6. XuMusl ¥ 5KU3Hb 7 1 1




Hroro:11xa

99

10

Bcero: 10-11ka

201

20

10




