MyHununajabLHoe aBTOHOMHOE 00111e00pa3oBaTe/ibHOE YUpPeKIeHue
«Cpennsisi o0meoOpasoBaTeibHas MKoJa Ne 2 1. AHUBa»

MoanncaHo UMdPOBOM NOANUCHIO:

LLle6byHAeBa HaTanba Tpunoxenue
BnhagnmmnpoBHa K COZIepyKaTeIbHOMY pasieny
DN: E=uc_fk@roskazna.ru, S=r. Mocksa, OOII COO MAOY COIII Ne2 r.AnuBa

NHH=007710568760, OrPH=1047797019830,
STREET="B0/bLLUOW 3NaTOYCTUHCKNA NEPEY/OK,
A. 6, ctpoeHune 1", L=MockBa, C=RU,
O=®epepasibHOE Ka3HaAYenCTBO,
CN=®epepasibHOE KazHa4YeNCTBO

MpuuunHa: A ytBepanna 3aToT LOKYMEHT

Hata: 16 CeHTA6pb 2022 1. 19:22:37

PABOYASA  IIPOTPAMMA
YYEBHOI'O IMPEAMETA «XUMUWA»

(0a30BbBIi YPOBEHD)
10-11 knacc



IInanupyemMsble pe3yJbTaThbl 0CBOCHHS y4eOHOr0 npeamMeTa «XuMHs»

Jluunocmmuoie pe3yniomambl.

1.

2.

B IICHHOCTHO-OPHEHTAIIMOHHOM cepe — 0co3HaHue POCCUIHCKOI IpaXkIaHCKOU
HUJICHTUYHOCTH, NaTPUOTU3MA, YYBCTBA FOPJIOCTH 3a POCCUMCKYIO XUMUYECKYIO HAYKY;

B TPYOBOIi chepe — comosHocmb K OCO3HAHHOMY BBIOODY JajibHeliei 00pa3oBaTebHON
TPACKTOPUU WIN TPYAOBOH IEATEIBHOCTH;

B II03HABATENIBHOI (KOTHUTUBHOM, HHTEJUICKTYaIbHOMN) chepe — ymeHue ynpapisTh CBOCH
NO3HABATEIBHOU JICSTEIIBHOCTBIO, 20/MOBHOCHb U CNOCOOHOCMb K 00PA30BAHHUIO, B TOM YHCIIE
caM0o0Opa30BaHMUIO, HA IPOTSHKCHUH BCEH JKU3HU; CO3HATEIbHOE OTHOLICHHE K
HENpPepbIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEIIHOM MPOo(hecCHOHATFHON M 00IEeCTBEHHOM
AeSATEINbHOCTH;

B chepe cOepexeHHs 30POBbSI — NpuHAmue U peaiusayuss IEHHOCTEH 310pOBOTO U
Oe3omacHOro 00pasa KU3HU, Henpusimue BPEIHbIX MPUBBIYCK (KYPEHUSs, yIOTPeOIeH s
AJIKOI'OJIs 1 HapKOTI/IKOB) Ha OCHOBE 3HAHWI O TOKCHYSCKOM H HAapKOTUYCCKOM HeﬁCTBHH
BEILCCTB,;

Memanpeomemmnuie pe3yibmamaol

1) ucnonvsosanue yMEeHMA 1 HABBIKOB PA3IMYHBIX BUOB MIO3HABATEILHON

NEeSTeIbHOCTH, NpUMeHeHUe OCHOBHBIX METOJIOB TTO3HAHUS (CUCTEMHO- HH(POPMAIIMOHHBIN aHAIHU3,
Ha0It0/IeHue, U3MEPEHUe, MPOBEACHNUE YKCIIEPUMEHTA, MOJISTTUPOBAHHE, UCCIIEIOBATEIbCKAs
JESATEIBbHOCTH) JIJISl U3YUCHUS PA3IMYHBIX CTOPOH OKPY>KAIOIIEH T1eMCTBUTEIHLHOCTH;

1.

wn

61a0eHue OCHOBHBIMU MHTEJUIEKTYaJIbHBIMU OlepaliisiMu ((OpMyJIMpOBKA TMIIOTE3, aHAIU3 U
CHHTE3, CPAaBHEHHE U CHCTeMAaTH3aIsl, 0000IeHne 1 KOHKPETU3aLUs, BRISIBIICHUE IPUYNHHO-
CJICZICTBEHHBIX CBS3€H U MOMCK aHAJIOIOB);

no3nanue 0ObEKTOB OKPYXKAIOIIETO MUPa OT 00IIero Yyepe3 0COOEHHOE K €TMHUYHOMY
VMeHue BbIIBUTaTh WU U ONPEIENATh CPe/ICTBA, HEOOX0AUMBIE IS UX pealln3alluy;
YMeHue OTIpeIeNIATh LeNIN U 3ajaui JAesITeIbHOCTH, BEIOUpaTh CPeICTBA Pealu3allui UelH U
IPUMEHSATH UX Ha MPAKTHKE;

UCNnoIb306aHue PA3TNUYHBIX HCTOYHUKOB JJIs IOJMYyYEHHUS] XUMUYECKOM HH(pOpMalnu,
MIOHMMaHHE 3aBUCUMOCTH COZIep>KaHusl U (POpMBbI IPEACTABICHUS HHPOPMALIUH OT Lieien
KOMMYHHMKAIUH U aJjpecaTa;

YMeHue TPOAYKTUBHO OOIIATHCS U B3aUMOJIEHCTBOBATh B ITPOLIECCE COBMECTHON
NeSITeIbHOCTH, YYUTHIBATH MMO3UILIUU IPYTUX YUaCTHUKOB AESITEIbHOCTH, 3PPEKTUBHO
pasperatb KOH(QIUKTHI;

20MOBHOCMb U CITIOCOOHOCThH K CAMOCTOSITEIbHON HH(POPMAIIMOHHO- I03HABATEIbHON
JesITeIbHOCTH, BKJIIOUasi yMEHHE OPUEHTHPOBATHCS B Pa3IMYHBIX HCTOYHHUKAX UH(OpMaIuH,
KPUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYIAEMYIO U3 Pa3IMUHbIX
HCTOYHHKOB;

YMeHue UCTIONb30BaTh CPeACTBA UH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
(nanee — UKT) B pemieHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 337134 C
coOJro/IeHneM TpeOOBaHUM APrOHOMHKH, TEXHUKH O€30MTaCHOCTH, TUTHUEHBI,
pecypcocOepexeHuns, MPaBOBbIX U 3THYECKUX HOPM, HOPM MH(POPMALIMOHHONW O€3011aCHOCTH;
gnadeHue sI3bIKOBBIMU CPEJICTBAMH, B TOM UHUCIIE U A3bIKOM XUMHUU — YMEHHE SCHO, JOTUYHO
Y TOYHO M3JIaraTh CBOIO TOUKY 3PEHMS, UCIIOJIb30BaTh aJIEKBATHBIC S3bIKOBBIE CPEICTBA, B TOM
quclie 1 CUMBOJIbHBIE (XUMUYECKUE 3HAKU, GOPMYJIIbI U YpPaBHEHUS).

Ilpeomemmnoie pe3yromamul
1. B mo3HaBarenpHOM chepe

1.
2.

3HaHue (noHumManue) N3y4eHHBIX TOHIATUN, 3aKOHOB U TEOPUIL;
ymeHue onrucCbiBaTb ACMOHCTPALIMOHHBIC U CaMOCTOATCIBHO HpOBC,Z[éHHBIe 9KCIICPUMCHTHI,
WCIIONB3YS IS TOTO €CTECTBEHHBIN (PYCCKHMA, POTHOMN) SI3BIK U S3bIK XHMUH;



3.  ymeHue KIacCU(PUIHUPOBATH XUMHUECKUE FTIEMEHTHI, IPOCTHIC U CII0KHbIE BEIIECTBA, B TOM
YHCJIe U OPraHUYECKUE COCIMHEHMSI, XUMUYECKHUE PEaKIUH 110 pa3HbIM OCHOBaHUSM;

4. ymeHue XapaKTepU30BaTh U3YUYEHHBIE KJIACCHl HEOPraHMYECKUX U OPraHUYECKUX COEIMHEHUM,
XUMUYECKHE PEaKLINH;

5. eomosHocmb TPOBOIUTH XUMHUYECKHI SKCIEPUMEHT, HAOII01aTh 32 €ro MPOTEKaHUEM,
(buKcupoBaTh Pe3yIbTaThl CAMOCTOATEIBHOTO U IEMOHCTPUPYEMOIO SKCIIEPUMEHTA U JIeJIaTh
BBIBO/JIbI;

6. ymenue HpopMyaUpOBaTh XMMUYECKHE 3aKOHOMEPHOCTH, IPOTHO3UPOBATh CBOICTBA
HEU3YYEHHBIX BELIECTB [10 aHAJIOTUU CO CBOMCTBAMU U3YUEHHBIX;

7. nouck NCTOYHUKOB XUMHUYECKOM MH(pOpMaIMHU, OITydeHHue HeoOX0AUMOM nH(popMmaluu, eé
aHaJN3, U3TOTOBJICHUE XUMHUYECKOTO HH(POPMALIMOHHOTO MPOYKTA U €ro MpPe3eHTALNS;

8. enaodenue 00s3aTENBHBIMU CIIPAaBOYHBIMM MaTepuanamu: [lepuoanyeckoit cuctemMoit
xuMudeckux 3nementoB J1. . MenneneeBa, Tabnuiieil paCTBOPUMOCTH, SJIEKTPOXUMHUUECKUM
PSI0M HaIPsDKEHUH METAJUIOB, PSIIOM 3JIEKTPOOTPULIATEIbHOCTH — JJIS1 XapaKTePUCTHKU
CTPOEHUS, COCTaBa U CBOKMCTB aTOMOB XMMHYECKUX 31eMeHTOB [—IV neprnoioB u
00pa30BaHHBIX UMU MPOCTHIX U CIIOKHBIX BEILECTB;

9. ycmaHnosnenue 3aBUCIMOCTH CBOMCTB M IPUMEHEHUS BAKHEHIITNX OPTaHUIECKUX COCTUHEHUN
OT UX XUMHUYECKOTO CTPOCHHMSI, B TOM UHUCIIE U 00YCIIOBIEHHBIX XapaKTEPOM 3TOI'0 CTPOEHUS
(IpenenbHBIM WM HEMpeAeTbHBIM) U HATMYHMeM (PYHKIIMOHAIBHBIX TPYIII,

10. moodenuposanue MoneKysl HEOPraHMUECKUX U OPraHMUYECKUX BEIECTB;

11. nonumanue xXuMuYECKOMN KapTUHBI MUpA KaK HEOTHEMJIEMOM YaCTH 1IEJIOCTHON HAyqHOU
KapTUHBI MUDA;

Il B IEHHOCTHO-OPUECHTAIMOHHOM Cdepe

aumanus v oyeHka TMoCIeACTBUM 151 OKPYKaroLel cpeibl ObITOBOM U POM3BOJICTBEHHOM
JIeSITEIbHOCTH YEJIOBEKA, CBA3aHHOM C MPOU3BOJICTBOM U NEPEPAOOTKON XMMHUYECKUX MPOITYKTOB;
Il B TpynoBoii cepe

— nposedeHue XMMUUECKOT0 SKCIIEPUMEHTA; pa3eumue HaBbIKOB Y4eOHOM, TPOEKTHO-
HCCIIEIOBATENBCKON U TBOPUECKOM AEATEIbHOCTU IIPH BBINIOJHEHUH HHIUBUAYAIBHOIO IIPOEKTA 1O
XVMUH;

IV B chepe 3m0poBoro odpasa ku3HHU

— cob100enue TipaBuil 0€30IacHOro 00pallleHus ¢ BelleCTBaMu, MaTepualaMy; OKa3aHue NepBon
IIOMOLIY IPU OTPABJIEHUSAX, 0XKOTaX U TPABMax, IIOJIy4EHHBIX B PE3YJIbTAaTe HAPYIIEHUS IPaBUII
TEXHUKH 0€30MacHOCTHU NP padOTe C BEMIECTBAMU U J1a0OPaTOPHBIM 000pYIOBaHUEM.
Buinycknuk na 6a3zoeom ypoene nayuumcs.

— NOHUMamb XUMHUYECKYIO KapTHUHY MUpPA KaK COCTaBHYIO 4aCTh 1IEJIOCTHON HAyYHOI KapTHHBI
MUDA;

—  packpwiéamsv PoJib XMMUU U XMMUYECKOTO IIPOU3BOJICTBA KaK IPOU3BOAUTEIILHON CHIIBI
COBPEMEHHOT0 00IIeCTBa;

— opmyruposams 3HaUEHUE XUMHUU U €€ JOCTHKEHUN B TIOBCEHEBHOM KHU3HH YENIOBEKa;

— yCcmaHaeIueamy B3aUMOCBSI3H MEXly XUMHEH U JPYTUMH €CTECTBEHHBIMU HayKaMUu;

— opmyruposams OCHOBHBIE MTOJIOKEHHUS TCOPHH XUMUYECKOTO CTPOSHHS OPraHUYECKHX
coennHeHnil A. M. byTiepoBa 1 WUTFOCTPUPOBATH UX IPUMEPAMH M3 OPraHUYECKON U
HEOPraHWYECKON XUMUU;

— apaymeHmuposams YHUBEPCAIbHBIN XapaKTep XUMUYECKUX MOHSATUHN, 3aKOHOB U TEOPHM N5t
OpraHUYEeCKON U HEOPraHMYECKON XNMHH;

— ¢hopmyaruposams llepnonnueckuit 3akon J[. V. MenneneeBa u 3aKkOHOMEPHOCTH U3MEHEHUN B
CTPOCHHH U CBOMCTBaX XMMHUYECKUX 3JIEMEHTOB U 00OpPa30BaHHBIX MU BEUIECTB HA OCHOBE
[Tepunoanueckoii cuctemsl Kak rpadudeckoro oroopakenus [leprogudaeckoro 3akoHa;

— Xapakmepuzoeambsv S- U A-BJ’ICMCHTBI, a TaKXE€ JKCJIC30 110 UX ITOJOKCHUIO B Hepnozu/meCKoﬁ



cucteme /1. 1. Menaeneera;

—  Knaccughuyuposams XUMUYECKUE CBSI3U U KPUCTAININYECKUE PEIIETKU, OOBACHATD
MEXaHU3MBI UX 00pa30BaHUs U JOKA3bIBATh CUHYIO IPUPOAY XUMHUUECKUX CBSA3EH (KOBAaJICHTHOM,
HMOHHOM, METAJITHYECKOM, BOJIOPOIHOMN);

— 00vACHAMb TPUYUHBI MHOT0OOpa3us BEILECTB, UCIOJb3Ys ABICHUS U30MEPHH, TOMOJIOTHH,
AJJIOTPOIINN;

— Knaccugpuyuposams XUMUUECKUE PEaKMH B HEOPraHNUECKON U OPraHN4eCcKOM XUMHUU 110
Pa3IMYHBIM OCHOBAHUSM U YCMAaHA8Iueams Celu(puKy TUIIOB pEakIiii OT o01Iero yepes
0c0o0eHHOE K eTMHUYHOMY

—  Xapaxmepu3o6ams TUAPOIU3 KaK crelU(GUUHBII 0OMEHHBIN IPOLIECC U PACKPbIBAMb €TI0
POJIb B )KMBOW M HEKUBOU IIPUPOLE;

—  Xapaxmepu306ambp IEKTPOJIN3 KaK CHEIM(PUUHBII OKUCINTEIbHOBOCCTAHOBUTEIbHBIN
MIPOLIECC U ONPENENATh €0 MPaKTUYECKOE 3HAYCHHUE;

— xapakmepu306ams KOPPO3UI0 METAJUIOB KaK OKUCIMTEIbHOBOCCTAHOBUTENBHBIN MPOLIECC U
npeonazams CIOCOOBI 3AIUTHI OT HEE;

— Knaccughuyuposams HEOPraHUYECKHE U OPraHNUECKUE BEIECTBA;

—  Xapaxmepu3o6ams 00ILE XUMUYECKUE CBOMCTBA Ba)KHEHIIINX KJIACCOB HEOPraHUUECKUX U
OpPraHMYECKUX COEAMHEHUH B IUIAHE OT OOILEro 4epe3 0COOEHHOCTh K €IMHUYHOMY;

—  UCNONIb306aMb 3HAKOBYIO CUCTEMY XMMHUYECKOTI'0 SI3bIKa JUIs 0OTOOpa)keHUs cOCTaBa
(xumuueckue GopMyIibl) M CBOMCTB (XUMUYECKHE YPAaBHEHUS ) BELIECTB;

—  UCNONb306amMb NPABUIIA U HOPMbI MEXTyHApOAHON HOMEHKJIATYpPhI JUIsl HA3BaHUH BEILECTB I10
(dbopMyniaM u, HA000POT, AJISl COCTABIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJI COETMHEHUH 110
WX Ha3BaHUSIM;

—  3Hamb TPUBHAJIbHbIE Ha3BaHUS Ba)KHEHUIINX B OBITOBOM OTHOIIEHUH HEOPTaHUUYECKUX U
OpPraHUYECKUX BEILECTB;

—  Xapaxmepu3068ams CBOMCTBA, MOJyu€HUE U IPUMEHEHHE BaKHEHIINX NIPECTaBUTENEH
KJIACCOB OPraHUYECKHX COETMHEHU (aJIKaHOB, aJIKEHOB, AJIKMHOB, aJIKaIMEHOB, APOMaTUYECKUX
YTJIEBOIOPOIOB, CIIUPTOB, (DEHOJIOB, AJIBJIETHAOB, IPEIEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CII0KHBIX 3(MPOB U KUPOB, YIIIEBOJOB, aMUHOB, aMUHOKHCJIOT);

— YCMAaHA8IUeams 3aBUCUMOCTb 3KOHOMHUKHU CTPaHbl OT 100ObIYH, TPAHCIIOPTUPOBKH U
nepepaboTKU yIIIEBOJOPOIHOTO ChIphs (HE(TH U IPUPOAHOTO ras3a);

—  DKCIEPUMEHTAIBHO n00meepiOams COCTaB U CBOMCTBA BAXKHEUIIUX MpeICTaBUTENIEH
M3YUEHHBIX KJIACCOB HEOPraHMUYECKUX U OPraHMYECKHX BEIIECTB ¢ COOII0IEHMEM PAaBUI TEXHUKU
6€301acHOCTH 11 pabOThl C XUMHUECKUMH BELIECTBAMH U J1a00paTOpHBIM 000pyI0BaHUEM;

—  Xapaxmepuz06amsb CKOPOCTb XUMHUUECKON PEaKIMH U €€ 3aBUCUMOCTb OT Pa3IUYHbIX
(bakTopoB;

—  Xapaxmepuz06ams XUMUYECKOE PABHOBECHE U €r0 CMEILIEHUE B 3aBUCUMOCTHU OT Pa3INUHbIX
(bakTopoB;

—  npou3600umb PacyEThl 0 XUMUYECKUM (opMyiaM U ypaBHEHUSIM Ha OCHOBE
KOJINYECTBEHHBIX OTHOIIECHUI MEXly YUaCTHUKAMU XUMHUYECKUX PEAKIIMA;

—  c00Oa100amb MPaBUIIa HIKOJIOTHYECKOM O€301MacHOCTH BO B3aUMOOTHOIIIEHHSIX C OKPY>KatoIIeH
cpenoi mpu oOpaleHNH ¢ XMMUYECKUMH BEIIECTBAMU, MaTEpUAIaMH H ITPOLIECCAMHU.

BuinyckHuk na 6a3060m ypoene noayuum 603mMOHCHOCHb HAYUUMbCA:



—  UCNONb308aMb MemoObl HAY4YHO20 NO3HAHUA nPpU 6blNOJIHEHUU NPOEKNIO6 U yll€6H0'
UCCe008aMeNbCKUX 3A0aAY XUMUYECKOU memamuku,

—— npocHo3upoeamsv cmpoeHue u CBOUICMBA HEe3HAKOMBIX HeopecaHu4eCKux u opcanudeckKkux
eeuecne Ha OCHoee anajilocuu,

—— NpPOcHO3Upoeanb me4eHue XumMmuieCKux npoyeccos 6 3asucCumocmu on ycnoeuﬁ ux
npomexkanus u npeaﬂaeamb cnocobul ynpaeaeHus smumu npoyeccamu,

—  YCMauasiueams 83auMOCEsA3U XUMUU C NpeOMemamu 2yMaAHUMAPHO20 YUKIA (A3bIKOM,
JUMEPAMYPOU, MUPOBOU XYO0IHCECMBEHHOU KYIbMYPOlL),

—  PACKpwieams poib XUMUYECKUX 3HAHUL 6 OYOyujel npaKkmuiecKkol 0esimeibHOCmu,

—  pacKpwieams poib XUMUYECKUX 3HAHUL 6 (POPMUPOBAHUU UHOUBUOYATbHOU 00PA308AMENbHO
mpaexmopui;

—  NPOCHO3UPOBAMb CHOCOOHOCHb HEOP2AHUYECKUX U OPAHUYECKUX eujecme Nposiéisime
OKUCTUMETIbHbIE U/UIU BOCCINAHOBUMETbHbIE CEOUCMEA C YUEMOM CMeNneHell OKUCIEHUS INeMEHMO8,
00pazyiowux ux;

—  apeymMenmupoeamsv eOUHCME0 MUpa 8eujecmas YCmaHoGIeHUeM 2eHEMULEeCKOU CES3U MENCOY
HeOpeaHu4eCcKUMU U OP2AHUYECKUMU eUeCmEaMu,

—  glaoemov XUMUYECKUM A3bIKOM OIS 06OZGW€HM}Z CJl08APHOCO 3anaca u paseumust pedu,

—  Xapaxmepuzo8amsv CMAHOGIeHUe HAYYHOU meopuu Ha npumepe omkpvimusi Ilepuoouueckoeo
3aKOHA U MeOPUU XUMUYECKO20 CIMPOEHUS OP2AHUYECKUX eUieCmE;

—  Kpumu4deckKu OmHoCumscCs K nC@GdOHay'{HOZZ XUMUYECKOU qubopmaL;uu, I’ZOJZyllaeMOIZ us
PA3HBIX UCIMOYHUKOB,

—  noHuMambs 2100AIbHbLE I’lpO6]l€Mbl, cmosauue nepe() yejnoeedecmeom (BKOJZOZLHI@CKM@,
JHepeemuvdecKkue, Cblpb@@ble), u npedﬂaeamb nymu ux peuleHusl, 6 nom yucie u ¢ NOMOWbHO XUMUU.

Conep:xanue yueOHOro npeamera « XuMus»
10 kJacc.

Teopusa cmpoenusa opzanuueckux coeounenuii A. M. Bymnepoea. Ilpeomem opeanuueckoii
xumuu. OpeanuyecKue geujecmsa: npupoonsle, UCKyccmeentvle u cunmemuyeckue. Ocobennocmu
cocmasa u cmpoenusi op2anuyeckux eeujecms. Bumanuzm u eco kpax. [lonamue 06 yeneeooopooax.

OcCHOBHBIE 110JI0:KEHHUS TEOPUU XUMHYeCKOro crpoenusi byrieposa.

Banentnocts. CTpykTypHBIE (hOPMYITBI — TOJHBIE U COKpaméHHbIe. [IpocTeie (oguHapHbBIE) 1
KpaTHbIC (IBOWHBIC U TPOITHBIE) CBSI3U.

N3omeps! 1 u3omepusi. BzanMHoe BivsHUE aTOMOB B MoJiekyie. [Jemoncmpayuu. 11napnenue,
oOyrirBaHUe U TOPEHUE OPraHUYeCKUX BellecTB. Moaenu (IapocTepKHEBbIe U 00BEMHBIE)
MOJIEKYJI OpraHU4YeCKUX COeTMHEHUH pa3HbIX KiaccoB. OnpeeneHne IeMEHTHOTO COCTaBa
OpPraHUYECKUX COCTUHEHUM.

Jlabopamopnusie onvimel. VI3roTOBICHHE MOJICIIEN OPraHUYECKUX COEAUHEHHUI.

YrieBoaopoasl M UX NPUPOAHbIE HCTOYHUKH

IIpenensbHbie yrieBoaopoabl. Ajikanbl. Onpeaenenue. ['oMonorunyeckuii psj alkaHOB U €ro
obmas popmyna. CTpykTypHast ©30Mepus yriepoaHon nenu. Pagukansl. HomeHkmaTypa ainkaHoB.
XUMHYECKHE CBOMCTBA aJIKAaHOB: TOPEHHE, PEAKIIUK 3aMelIeHUs (TaJOreHUPOBAHNUE), peaKIus
pa3noKeHUsl MeTaHa, Peakiys AeTHIPUPOBaHNUs ITaHa.



HenpeneabHble yriaeBoaopoabl. AjkeHbl. JtuieH. Onpenenenue. ['omonorudaeckuit psijg
ankeHoB. Homenknarypa. CTpykTypHas U IpOCTpaHCTBEHHAs (TeOMETpHYecKasi) U30MEpPHsL.
[IpompbllIeHHOE MTOTYyYE€HHUE aJTKEHOB: KPEKUHT U JIETUAPUPOBaHUE ajakaHoB. JlabopaTopHoe
MOJIy4YeHHUE dTUIICHA — peaKUus JeruapaTaluy 3TaHoa. Peakiinu npucoeiMHeHus: THIpaTaus,
TUAPOTraJIOTeHUPOBAHKE, TAJIOTEHUPOBaHUE, ojaumepu3anuu. [IpaBuno MapkoBHUKOBA.
Oxucnenue aakeHoB. KauecTBeHHbIE peakiluy Ha HEMIPEAEIbHbIE YTIEBOJOPO/IbI.

Aaxanuenbl. Kayuykn. Onpenenenne. Homenknarypa. Conpsixénnbie auensl. byraguen-1,3,
n3omnpeH. Peakmus JleOenesa. Peakiuu npucoennnenus ankaaueHoB. Kaydyku: HaTypaJIbHBIN,
cUHTeTHYecKue (OyTaIueHOBBIN, U30NPEHOBBIN). Bynkanu3auus kayuyka. Pesuna. D00HHUT.

Aaxunbl. Onpenenenue. Homenknarypa. [lonyuenne u npuMeHeHne aneruieHa. XuMUYeCcKue
CBOMCTBA alleTUJICHA: TOPEHUE, PEAKIIUU TPUCOCIMHEHHUS : THIPOTaJIOreHUPOBaHUE,
rajioreHupoBanue, ruaparanus (peakuus Kydeposa). Bununxiopu, noiuBUHUIXIOPU.

Apenbl. Onpenenenue. beH3011: ero cTpoeHue, HEKOTOPbIe (PU3NUECKUE M XUMUYECKHE CBOMCTBA
(ropeHue, peakiiuu 3aMeIeHUs — TraJoreHUpPOBaHNE, HUTPOBAHUE), TOTYYECHUE U TPUMEHEHHE.
DKCTpaKIus.

IIpupoansiii ras. Cocras npupoaHoro rasa. Ero naxoxnaenue B npupoje. [Ipeumyiecrsa
IIPUPOJHOrO raza Kak TOIUIMBA. XMMUYecKas nepepadoTka NPUPOAHOIo ra3a: KOHBEpPCHsl, TUPOJIHU3.
CuHTe3-ra3 1 ero UCIloJIb30BaHUE.

Hed1b 1 cioco0bl eé nepepadorku. [lonyTHbli HETAHOI Ta3, €ro cocTaB U ppakuuu —
ra3oBblil OCH3MH, IponaH-OyTaHoBasi, cyxoii ra3. Hedrs, e€ coctaB u nepepaboTka — meperoHka,
KpekuHr, pudopmunr. Heprenpoxykrsl. OKTaHOBOE YUCIIO; OCH3UH.

Kamenublii yroJib u ero nepepadorka. lckonaemslii yrojib: aHTpauT, KAMEHHbBIH, OypBbIil.
KoxkcoBanue kameHHOT0 yriisi. KOKCOBBIN ra3, aMMuadHas BOJa, KAMEHHOYTOJIbHAsI CMOJIA, KOKC.
lasudukanus u KaTaTUTUYECKOE THAPUPOBAHNE KAMEHHOTO YTJIs.

Jlemoncmpayuu. I'openue MeTaHa, 3TaHa, aneruieHa. OTHOILIEHHE METaHa, STUJICHA, alleTUIICHA U
OeH30J1a K pacTBOpaM IepMaHraHaTa Kajius u OpomHoit Boje. [lomyuenue stunena peakuuei
JeTUpaTalliy 3TaHOJA U alleTUIIeHa TUAPOIU30M Kapouia Kanblus. Pasnoxkenue kaydyka mpu
HarpeBaHUM, UCIIBITAHKUE MPOAYKTOB PA3JIOKEHUSI HA HEMPEACIbHOCTh, Kouiekiuu «HedgTs u
He(TenpoayKTh», «KaMeHHBIH yroib U MPOAYKTHI €T0 MepepadoTKI,

«Kayuaykny. Jlabopamopusie onvimor. OOHapyXeHHUE TPOTYKTOB TOpeHUs cBeuH. MccienoBanue
CBOMCTB Kay4yKOB.

KI/ICJIOPOI[- U a30TCoAeprKalllue OPraHu4Ye€CKUuE COCANHCHUA

Onnoaromubie cnupThl. Onpenenenne. PyHKIUOHAIBHAS THAPOKCUIIBHAS TPYIIIA.
I'omonoruyeckuii ps IpeaeabHbIX OJHOATOMHBIX CIIUPTOB. M30Mepus nonoxeHus
GbyHKIIMOHATBHOU Ipynibl. Bonopoanas cBsi3b. XMMHUECKHE CBOICTBA CIUPTOB. AJIbAECTUAHAS
rpynmna. Peakuus srepudukanuu, cioxusie 3¢pupsl. [Ipumenenue cnupros. JleficTBIE METUIIOBOTO
Y STUJIOBOTO CIIMPTOB HA OPraHU3M YEJIOBEKA.

Mmuoroaromusblie cniupThl. Onpenenenue. ITWIEHNINKONb. [nnnepuH. [lonydenne n xumndeckue
CBOMCTBa MHOTOAaTOMHBIX clUpTOB. KauecTBeHHas peakiusi HA MHOTOATOMHBIE CIIUPTHL. AHTU(DPHU3.

®enoJ1. CTpoeHue, molyueHHe, CBONCTBA U puMeHeHne penosa. KauecTBeHHBbIC peakiny Ha
(denon. BzanumHoe BIMsHEE aTOMOB B MOJIEKYJIe (peHoma. AJibaeruabl. OnpeaeneHue.
dopManpJerua U aueraibIerua. XuMUUEeCKHe CBOMCTBA allbIeTH0B. KauecTBEHHbIE peaKIuu Ha
anpaerunl. Peakium nmomukonaencanuu. KapoonuiasHas rpynmna. KeToHsl Ha mpuMepe areroHa.



Kap6onoBbie kucaorsl. [IpenejibHble 0THOOCHOBHbIE KAPOOHOBBIE KHCIOTHI, UX
romosnorudeckuit paa. [lomydenue u npumenenne. XMMHYECKHE CBOHCTBA KAPOOHOBBIX KHUCIIOT.
Peaknus srepudukanmu.

Caoxnble 3¢upsbl. JKupsl. Peakius stepudukanun. Cnoxuabie 3pupbl. JKupbl, ©X cOCTaB U
rUpoJu3 (KUCIOTHBIN U 11ea0yHoi). Mbuta. ['uipupoBanue xupoB. YTIiIeBoAbl. YTIEBOIbI.
Monocaxapuzsl. [ roko3a kak anpaerugocnupT. Copout. MoI0YHOKHUCIIOE U CIUPTOBOE
opoxxkenue. ®ortocunres. Jucaxapuasl. Caxaposa. [lonucaxapuabl: Kpaxma, [eJUToI03a.

AmuHbI. AMUHOTrpyIna. AMUHBI IPeJIeSIbHbIE U apoMaThudeckue. AHWINH. [lonyuyeHre aMuHOB.
Peaknus 3ununa. XuMuyeckue CBOMCTBA U IPUMEHEHHUE aMUHOB.

AMMHOKHUCI0THI. Beiku. AMUHOKUCIIOTH Kak aM(OTepHbIe OpraHuYecKue coeTMHeHHs. | TuiunH.
Peaknusa nonukonaencanuu. Ilentuanas csasb. [lepBuunasi, BTopuyHas, TpeTUUHAS CTPYKTYPbI
6enxoB. KauectBennsie peakiuu Ha 6enku. ['mapomnus. Jlenarypanus. buonorndeckue GpyHKuun
0enkoB B opranusme. /Jemoncmpayuu. OKucieHue cnupTa B anpaeruy. KauecTBeHHas peakuus Ha
MHOT0AaTOMHBIE CITUPTHI. PacTBOpUMOCTH peHoIIa B BOJIE MTPH OOBIYHON TEMIIEpaType U MpH
HarpeBanuu. KauectBeHHble peakiinu Ha GeHos. KauecTBeHHbIe peakiii Ha albIeTH/IbI.
B3aumoneiicteue rimoko3sl ¢ rugpokcnaom meau(Il) kak ansaerngocnupra. KauecrBennas
peaxius Ha Kpaxmai. L[BeTHbIe peakiuy OeiIKoB.

Jlabopamopnwie onvimol. CpaBHEHHE CKOPOCTH UCIIAPEHUSI BOJbI U 3TaHOJA. PacTBOpUMOCTD
TIIMLEpPUHA B BoJe. XMMUYECKUE CBOWCTBA YKCYCHOM KUCIOTHL. Onpeenenre HenpeaeIbHOCTH
pactutensHoro mMacna. Ilpakmuueckaa padboma. VnenTnduxanys OpraHn4ecKux COeTNHEHNN.

OprannquKaﬂ XUMHUA U OﬁllleCTBO

Buorexunoaorus. Ilepuozs! e€ pazsutus. Tpu HanpaBiaeHUs OMOTEXHOJIOTUU: TeHHas (WK
TeHEeTUYECKas) MH)KEHEPHUs; KIIETOUYHasl MHKEHEepUs; OMOoJIoruuecKas nHKeHepus. | eHeTnuecku
Mouduposannslie opranuMel (I'MO) u Tpancrennas npoaykuus. Kinonuposanue.
NMMoOunn3oBaHHbIe (DEPMEHTHI M UX IIPUMEHEHUE.

MMonumepsl. Knaccudukanus momumepoB. McKkycCTBEHHBIE MTOTUMEPHI: LEIUTYTOU I, alleTaTHBIN
mENK, BUCKO3a, IeJTo(aH.

Cunrternyeckue nmouMepbl. CriocoOs! MOYyYSHHS TTOJIMMEPOB: TTOJIMMEPU3AITUS U
nonukoHaeHcanus. CuHTeTHYeckne Kayuyku. [ImactMaccel: monuctupod, TedoH,
noMBUHUIIXJIOpUT. CHHTETHYECKHE BOJIOKHA: KAallPOH, HaUJIOH, KEBJIap, JaBCaH.

Jemoncmpayuu. Konnekuuu niacrMace, CAHTETUYECKUX BOJIOKOH M M3/1€Nui U3 HUX. PaznoxeHue
MEePOKCHIa BOJIOPOA C TOMOIIBIO KaTana3bl MPUPOIHBIX 00BEKTOB. KOMIEeKINsI CHHTETHYEeCKIX
Mmoromux cpencts (CMC), comepkamux 3H3uMBIL. cnibitanue cpeast pactBopa CMC
UHAUKaTopamu. Jlabopamophsie onvimel. 3HAKOMCTBO ¢ 00pa3[aMu IJIACTMACC, BOJIOKOH U

Kay4yKOB.

Ilpakmuueckasa padoma. Pacnio3HaBaHue IJIACTMACC U BOJIOKOH.
11 kaace.
CrtpoeHue BelecTn

OcHoBHbIE cBe/IeHUsI 0 cTpoeHun aTomMa. CTpoeHue aToMa: SAPO U AIEKTPOHHAS 000TI0UKa.
N3oTonel. XumMuueckuii 31eMeHT. boJibIoi aipOHHbBIN KOJITaliiep. Y POBHU CTPOEHHUSI BEUIECTBA.

IMepuoauyeckas cucrema xumnueckux 3j1emMeHToB /. . MenaesieeBa B cBeTe y4eHHS 0
cTpoeHuH aroMa. PU3NYECKUM CMBICI HOMEPOB: 3JIEMEHTA, IIEPUOJa, TPYyIIbl. BaleHTHbBIE
AJIEKTPOHBL. DJIEKTPOHHAs KOH(UTYpaIisi aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
2JIEMEHTOB B MIEPUOJAxX U rpynmnax. JIEKTPOHHBIE CEMENCTBA XUMUYECKUX IIEMEHTOB.



®uinocodckue ocHoBbI 00HOCTH [leprnoanyeckoro 3aKoHa U TEOPUH XUMMHYECKOT0
crpoenus. [Ipennocsuiku oTkpeiTUs [leproauueckoro 3akoHa ¥ TEOPUN XUMUUECKOTO CTPOESHHUS.
Ponp nnunocTH B HCTOPHUH XUMHU. Pomp IMMPAKTHUKU B CTAHOBJICHHUU U PAa3BUTUU XUMHYECKOHN
TEOPHH.

Honnasi xXuMHu4YecKasa CBsI3b 1 HOHHbIE KPUCTAJVINYIECCKUE pelHéTKl/l. Karuons! kak MMPOAYKT
BOCCTAHOBJICHUS aTOMOB METaJIJIOB. AHUOHBI KaK IPOAYKT OKHUCJICHHUA aTOMOB HEMETAJIJIOB.
HMonHasg xuMuuecKas CBSI3b U HOHHAS Kpuctajsimdeckasd peméTKa. Honsl IIPOCTBIC U CIIOKHBIC.

KoBasienTHasi XuMH4YecKas CBA3b. ATOMHBIC H MOJICKYJISPHbIEC KPHUCTALIHYECKHE

pemiéTkn. KoBaeHTHas HeMosipHas U NOJSPHAs CBA3H. DJIEKTPOOTpULIATENbHOCTh. KpaTHOCTD
KOBAJICHTHOH CBs13U. OOMEHHBIN U IOHOPHO-AaKLENTOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJICHTHBIX
cBa3el. 110ApHOCTB CBSA3HM U MOJISAPHOCT MOJIEKYIIBI. MOJIEKYIIIPHBIE U AaTOMHBIE
KPUCTAJNINYECKUE PEILIETKH.

MeTtaann4yeckasi CBA3b. MeTaUTMUECKHAE KPUCTATUTMUECKHAE PEMIETKU. MeTanndeckast
XMMHYECKas CBSI3b: HOH-aTOMBI U 3JIEKTPOHHBIN ra3. u3znueckre CBOMCTBA METAILUIOB U MX
MPUMEHEHUE Ha OCHOBE 3TUX CBOMCTB. CIlJIaBbl YEPHBIE U IIBETHBIE.

BO)IOpO}IHaﬂ XUMHNUYECKad CBA3b. BOI[OpOIIHaﬂ XUMHYCCKas CBA3b: MCIKMOJICKYJIApHAA U
BHYTPUMOJICKYJISIpHAA. 3HaucHUE BO,HOpOI[HOﬁ CBsA3U B IIPHUPOJAC U ) XKU3HH YCIIOBCKA.

IMosumepsl. [ToaumMepsl, UX MOJTydyeHHE: PEAKLUK TOJIUMMEPHU3ALUU U TTOJIMKOHIEHCALINH.
[Inactmaccel. Bonokna. Heoprannueckue nonumeps! JlucnepcHsle cucremsbl. JucnepcHbie
CHCTeMbI: AucepcHas (asza u aucnepcuonHas cpena. Kiiaccuduxanus qucnepcHbIX CUCTEM 10
arperaTHoMy

COCTOSIHUIO U 110 pasMEpy 4aCTHUIL (1)21351. rpy6OI[I/ICH€pCHbIe CHUCTCMBbIL: SMYJIbCUH, CYCIICH3UHU,
adp030JIu. TOHKOI[I/ICHGPCHBIG CHUCTCMBI: 30JIM U I'CJIN. CI/IHep€3I/IC " KoaryJsiaus.

Jlemoncmpayuu. Paznuunsie popmel [leproaudeckoit cucteMbl XxumMmuueckux sinemeHToB /1. 1.
MenieneeBa. Mojienb KpUCTANIMYECKOM peméTku xnopuaa HaTpust. OOpasibl MUHEPAJIOB C
MOHHOM KPUCTAJNIMYECKON PEIIETKON: KaIblUTa, FaJIUTa, MOJEIN KPUCTAUNINYECKUX PEMIETOK
«CyXoro JbJay (WU HoAa), aiMasa, rpaduta (uiu kBapua). Mojens MosasipHOro o0bEMa rasa.
OO0pa3ibl pa3IuYHbIX JUCIEPCHBIX CUCTEM: SMYJIbCUHN, CYCIIEH3UM, a3p030JieH, resel u 301eH.
Koarymsmus. Cunepesuc.

Jlabopamopuuie onvimoi. MoaenupoBaHue METAUINYECKON KPUCTAIUIMYECKON PEHIETKH.
Henatypauus 6enka. [lonyueHue sMmyabcun pacTUTeIbHOro Macia. Iloiaydenue cycnensuu
«U3BECTKOBOTO MOJIOKay. [loiyueHne KoIIouaHOro pacTBOpa KypuHOTro Oellka U UCCIIE0BAaHUE €r0
CBOMCTB C IIOMOIIBIO JIA3EPHOU YKa3KHU.

XuMHuyecKkue peakuuu

Kaaccudukxanua xummudeckux peakumid. Peakuyy 6e3 13MeHeHHs cOCTaBa BEIIECTB:
aJuIoTponu3anuu 1 uzomepusanuu. [Tpuunnsl amnorponuu. Knaccudukanus peakiuii no yucny u
COCTaBY pEareHToB U MPOAYKTOB U M0 TerioBoMy 3 dexty. TepMmoxumuyeckue ypaBHEHUS
peakiuii. CKOpocTh XUMHYeCKUX peakuuii. CKOpOCTh XUMUYECKOH peakiuu U pakTopsl eé
3aBUCHUMOCTH: IpHUpoOJaa pCarupyromunx BEIECTB, INIOMAAb X COIMMPUKOCHOBCHU A, TEMIICpATYypa,
KOHIIGHTpaLus 1 HanuuKe Katanuzaropa. Karanus. ®epmentsl. UTHruOUTOpHI.

XuMHn4yecKoe paBHOBecHe U Cloco0bI ero cmemenusi. O6parumeie peakun. OOmas
XapaKTEePUCTUKA PEaKlMi CUHTE3a aMMHUaKa U YCJIOBHUSI CMEIICHUSI PaBHOBECHUS
MIPOM3BOJICTBEHHOTO Mpoliecca BIPABO.

I'mapoaus. 'uaponus HeoOpatumblii 1 0OpaTtuMeblil. Tpu cimydas ruaposmsa coseit. Ponb
ruaponu3a B oOMeHe BemecTB. Poib ruiponu3a B SHEPreTHIECKOM OOMEHE.



OKHCIUTEbHO-BOCCTAHOBUTE/IbHBbIE peakunu. CTeneHb okuciaeHuss. OKUCIUTENb U
BoccTaHOBUTEIh. OKHUCIIEHUE U BOCCTAHOBJICHUE. DJICKTPOHHBIN OaaHC.

JIEKTPOJIM3 PACIIaBOB U pacTBOpoB. IIpakTHyeckoe npuMeHenne

ajiekTposau3a. ['anpBanoruiactuka. ['aneBanocrerus. Pabunuposanue. Jemoncmpayuu. Ix30- 1
SHAOTEPMUUYECKUE PEAKIMU. TEeIOBbIE SBJIEHUS IPU PACTBOPEHUH CEPHON KUCIOTHI U aMMUAYHON
CEJIUTPBI. 3aBUCUMOCTb CKOPOCTH PEAKLUN OT MPUPO/IbI BEUIECTB HA IPUMEPE B3aUMOCHCTBUSA
PacTBOPOB Pa3IUYHbBIX KMCIOT OAMHAKOBON KOHIIEHTPALMH C OJIMHAKOBBIMHU KyCOUKaMH
(rpaHynamMu) HUHKA U OJJMHAKOBBIX KYCOYKOB Pa3HBIX METAJUIOB (MarHus, IIHKA, JKeje3a) ¢
PacTBOPOM COJISTHOM KMCIIOTHI. B3aumonelcTBIe pacTBOPOB CEPHOM KHUCIIOTBI C PACTBOPAMHU
THOCYJIb(aTa HATPHUS Pa3TUYHON KOHIIEHTPAIMK U TeMIepaTypbl. MoJieib KUISIIETO CIIOS.
Pa3noxxeHne nepokcua BoJopo/ia ¢ OMOILBIO HEOPraHUYECKUX KaTaau3aTopoB (CoJiel JKemesa,
MOAMIa KaJIKs) U MPUPOTHBIX 0OBEKTOB, COJEPIKAIINX KaTanasy (ChIpoe MsICo, KapTohenn).
IIpocreiime OKUCIUTEIbHO-BOCCTAHOBUTENBHBIC PEAKIIMK: B3AUMOJIECHCTBUE LIMHKA C COJITHON
KHCIIOTOH U kenesa ¢ cynbparom menu(Il). Moaens snextponuzépa. Mojenb 3MeKTpoIn3HON
BaHHBI JUIs IOJIY4YeHUsl amtoMuHnus. Jlabopamopnsie onsimul. 11poBeneHue peakuuii, UIyIux J10
KOHIIa, 110 npasuity beproie. Paznoxxenune nepokcuia BOJOPOAa ¢ MOMOIIbIO JUOKCUIA MapraHua.
Cmemenue paBHosecus B cucteme Fe* + 3CNS™ ~ Fe(CNS)s. McnbiTanue HHANKATOPAME CPEJIbI
PacTBOPOB coJieil pa3InuHbIX TUIOB. B3aumoneiictBue pactBopa cyibdarta menu(Il) ¢ xemnezom u
ruapoKkcuaoM Hatpus. Ilpakmuueckas padoma. PenieHue SKCIepUMEHTATIBHBIX 3aa4 110 TEMeE
«XUMHUYECKask peaKLusi».

BemecrBa 1 ux cBoiicTBa

MeTtajibl. O0mue gusnueckue cBoiicTBa MetamuioB. Kinaccudukanus MeTamioB B TEXHUKE U
xuMud. O01re XuMHUYECKUe CBOMCTBA METAJUIOB. Y CIIOBUS B3aUMOEHCTBUS METAIIJIOB C
pacTBOpaMM KHUCIIOT U cojed. MetamnoTepmus.

Hemertanisbl. biaropoansie rasel. Hemerannel kak okucinurenu. Hemeranisl kak
BOCCTAHOBUTENH. Psij1 a5ieKTpooTpuniarenbHOCTH. MIHEpTHBIE Miti O6J1aropo/IHbIE Ta3hbl.

KucioTsl Heoprannveckue M opranndeckue. KucioTel ¢ TOUKM 3peHHS] aTOMHO- MOJIEKYJISIPHOTO
yueHust. KuciaoTsl ¢ TOUKH 3peHHs] TEOPUU AIIEKTPOIUTHUYECKOMN aucconnannu. KucioTel ¢ Touku
3peHus MPOTOHHOU Teopur. OOIMe XUMHUYECKHEe CBOMCTBA KUCIOT. Kimaccudukarus KUCIoT.

OcHoBaHusl Heoprannyeckue u oprannyeckune. OCHOBaHUS C TOUKU 3PEHUSI AaTOMHO-
MOJICKYJIAPHOTI'O YUCHUA. OcHOBaHUS C TOUYKHA 3pCHHA TCOPUU BHCKTpOHHTquCKOﬁ AUCCOLUaIInn.
OcHoBaHHUSI ¢ TOYKH 3pEHUsI IPOTOHHOM Teopun. OOIIMe XUMUYECKUE CBOMCTBA OCHOBAHUH.
Knaccudukanusi ocHOBaHUIA.

AM¢oTepHbIe coeMHEHNS] HEOPraHUYecKue U opranuyeckne. AMGoTepHble OKCUABI U
ruspokcuabl. [lomyyenne u cBoiicTBa aM(pOTEPHBIX HEOPraHMYECKUX COSAMHEHUH. AMUHOKHCIOTHI
— aM(oTepHble OpraHuvecke coenHenus. [lenTuapl u nenTuaHas CBA3b.

Coumn. Knaccuduxarus coneit. JKEcTkocTh Boabl U ciocoObI €€ yerpaneHus. [lepexon kapOonara B
ruApoKkapOoHaT u 00paTtHo. O0IIMEe XUMUYECKHE CBOWCTBA COJIEH.

Hemoncmpayuu. Konnexuns meraioB. Kosekius HemeTtamioB. Bzaumoperncteue
KOHLEHTPUPOBAHHOM a30THOM KUCJIOTHI ¢ MeJIbI0. Bempliika TepMUTHOM cMech. Benblika 4€pHoro
IIOpoxa. BeITECHEHNE TAJIOT€HOB U3 UX PACTBOPOB APYIrMMU raJloreHamMu. B3anmoelicTere napos
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM KUCIIOTHI M aMMHaKa («IbIM 6e3 oras»). [lomydenue
aMMHaKa ¥ U3y4eHrne ero CBouCTB. [lomydenne ampoTepHOTro THAPOKCH 1A U U3YICHUE €TO CBOMCTB.
ITonyyenue KECTKON BOABI U YCTPAHEHUE €€ KECTKOCTH.

Jlabopamopnwie onvimsi. I1onydeHne HepacTBOPUMOTO THIPOKCUIA U €T0 B3aUMOJICICTBHE C
KHUCIJIOTOM. McciienoBanue KOHIEHTPUPOBAHHBIX PACTBOPOB COJITHOU U YKCYCHOM KUCJIOT



KarleJIbHBIM METOJIOM TPH UX pa3z0aBiieHUH BOJOH. Paznuunble ciiyyan B3aMMOAEHCTBUS paCTBOPOB
COJIEH AIFOMUHHUSA CO IEN0YbI0. Y CTpaHEHHUE KECTKOCTH BOBI.

Ilpakmuueckas paboma. Pemienue skCriepUMEHTANIbHBIX 3a/a4 1o Teme «BeriecTBa u ux
CBOICTBaY.

Xumus ¥ cOBpeMeHHOe 0011ecTBO

XuMu4Yeckas TEXHOJOIHS. HpOI/ISBOHCTBO aMMHAaKa M MeTaHoJ1a. XUMHUYeCKass TEXHOJIOTHS.
XuMmudeckue IIPOLECCHI, JIC)KAIIUE B OCHOBE IIPOU3BOACTBA aMMHUaKa 1 METaHOJIA. XapaKTepI/ICTI/IKa
OTUX ITPOLICCCOB. O6H.[I/Ie HAaYYHBIC TPUHIUIIBI XUMHUYCCKOI'O ITPOU3BOACTBA.

XuMuYecKasi T[paMOTHOCTh KAK KOMIIOHEHT 0011eil KyJbTypPbl YeJI0BeKa.

MapkupoBKa yIakOBOUHBIX MAaTEpUAJIOB, JIEKTPOHUKU U OBITOBOM TEXHUKH, SIKOJOTHYHOTO
TOBapa, NPOAYKTOB IIUTAHUs, ’TUKETOK 10 yXOaYy 3a oAex1ou. Aemoncmpayuu. Monenb
IIPOMBIIIJIEHHON YCTAaHOBKH ITOJIyYEHUSI CEPHOM KUCIOTHL. Moienb KOJIOHHBI CHHTE3a aMMHUAKa.
BuneodparmeHTs! U ciaipl 0 CTENEHU 3KOJIOTMYECKON YHCTOTHI TOBApA.

./Iaﬁopamopubte onsimol. I/I3yquHe MAapKHUPOBOK PAa3JIMYHBIX BUJOB IIPOMBIIIJICHHBIX WU
IMPpOAOBOJIbLCTBCHHLIX TOBAPOB

TemaTu4yeckoe MJIAHNPOBaHNE Y4eOHOT0 MpeaMeTa «XUMHSD)
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