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[Iporpamma BCTYIIUTENBHBIX UCTIBITAHUI
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U CIIEIMAJIbHOTO BHICIIETO 00pa3oBaHus,

2026 rox

[TOACHUTEJIbHA A 3ATIMCKA

[IporpaMMa BCTYNUTENBHBIX HWCHBITAHUA TI0 YYEOHOMY TMpPEIMETY
«XuMus» TpeaHa3HAYeHa ISl JIMI, MOCTYMAINIUX B YUYPEKIECHUS BBICIIETO
oOpa3oBaHMs JIsl TOJY4YEHHUs OOIIEro BBICIIETO W CHEIUAIBHOTO BBICIIETO
oOpa3oBaHws.

[Iporpamma  CTpyKTypupoBaHa B  COOTBETCTBUM C  y4COHBIMU
nporpaMMaMy MO XHMHUHU I YUPEXKACHUN OOIIEro CpeaHero oOpazoBaHUs
(0a30BBIil YpOBEHB).

BerynuTtenbHble  UCHOBITAaHUS 1O  y4eOHOMY mpeameTry  «XUuMUs»
MPOBOASTCA C HUCIOJIb30BAaHUEM TECTOBbIX 3adaHui. CoAep:KaHUE TECTOBBIX
3aJaHAN OIPENEIISIETCA HACTOSIIEH MPOrpaMMOM BCTYITUTENBHBIX UCIIBITAHUU,
yTBEpKAeHHOU MunHucTepcTBOM 00pa3zoBanus Pecnyonuku benapyce.

TPEBOBAHUA K ITOAI'OTOBKE ABUTYPUEHTOB

Ha BcTynuTensHOM UCIIBITAHUU IO XUMHUHU A0UTYPUEHTHI TOJKHBI:

3HaTh BAXKHEHWILIKE IIOHATUSA, 3aKOHBI W TEOPUU; CBOMCTBA BEIIECTB
OCHOBHBIX KJIACCOB HEOPTraHUUYECKUX U OPTAHUYECKUX COCIUHEHUM;

3HaTh CBOMCTBAa W 00JIACTU NPUMEHEHUsS HauOoJsiee BaXKHBIX BEILECTB,
KOTOPBIE UCIIOJIB3YIOTCA B OBITY, CETLCKOM XO03SIIICTBE, IPOMBIIIUIEHHOCTH;

3HaTh MpaBWiIa OE30MaCHOTO MOBEACHUS MPU OOpalEHUH C BEUIECTBAMU,
XUMUYECKON MOCYJI0H U 1a00paTOPHBIM 000PYI0OBAHUEM;

yMETh OOBACHITH B3aMMOCBSI3b MEXIY COCTaBOM, CTPOEHHUEM U CBOM-
CTBaMH BELIECTB;

YMETh IIPUMEHATh U3YyUYEHHBIC MOHATHS W 3aKOHBI IPU XapaKTEPUCTUKE
COCTaBa M CBOWCTB BEIIECTB, XWUMHYECKUX PEAKIHI, CIOCOOOB MOJIYyYEHHUS
BEILECTB;

BBIIIOJIHATh TUIIOBBIE PACYEThl U PELIATh COCTABJICHHBIE HA UX OCHOBE
3a/1a4u.

Ha BcTynuTeapHOM HCHBITAHUU U1l HA3BAHUM XUMHUYECKUX COCAUHEHUN
npumensierca  Homenknarypa MIOIIAK  w  TpuBHanmbHblE  Ha3BaHWI,
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UCIIOJIb3YEMBIE B JIEUCTBYIOMIMX YUYEOHBIX MOCOOUSIX ISl YUPEXKICHUM 00IIero
CpeIHEro 00pa3oBaHUs.

AOuTypHeHTY pa3periaeTcsi moyib3oBaTbes Tadaunamu: «llepuoanueckas
cucrteMa xumudeckux sneMeHToB JI. V1. MeneneeBa» (1onyITMHHONIEPUOIHBIN
BapuaHT), «PacTBOPUMOCTh OCHOBaHMM, KHUCJIOT M COJIe B Boje» U «Psj
AKTUBHOCTHU METAJLIOBY.

[Ipu peurenun 3ama4 MOXKHO IOJIb30BATHCS KAIBKYJISATOPOM, KOTOPBIM HE
SBIISIETCS] CPEJICTBOM XpaHEHUs, preMa U nepeiadu nHGopMalluu.

COLEP)KAHUE YYEBHOI'O MATEPHUAJIA

OBILLIAA U HEOPTAHUYECKAA XUMUA

[Ipenmer xumuu. SABieHus Pu3nvecKue 1 XUMUYECKUE.

OcHOBHBIE MOHATHS XUMHH. BemectBo. AToM. XHUMHWYECKUIT DJIEMEHT.
Mounekyna. Mon. Uucrteie BemecTBa U cMecu. MeETOIbl pa3AeieHuss CMECEH.
MaccoBass nonsi KOMIIOHEHTa B cMmecH. lIpocTeie M ClOXKHBIE BENIECTBA.
Amnorponusi. Xumuueckas ¢opmyna. DopmynbHas enunuia. BemecTa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CcTpoeHus. OTHOCUTEIbHAs aTOMHasi,
dbopmynbHas U MOJIEKYJIsipHas Macchl. MaccoBast 10JisI XUMUYECKOTO 2JIEMEHTa
B BemecTBe. KomnuecTBo BemectBa. MonsipHass Macca. 3aKOH IMOCTOSTHCTBA
COCTaBa M 3aKOH COXPAaHEHMUS MacChl BEMIECTB. 3akKOH ABoraipo. MomspHbII
o0beM raza. OTHOCUTEIbHAS TUIOTHOCTh Ta3a. OO0beMHasl 10Jid ra3a B ra3oBou
CMECH.

Crpoenne atoma. CocTaB aTOMHOTO siipa. ATOMHBIA HOMEp, MaccOBOE
yucno. Dusznueckuii CMBICIT aTOMHOTO HoMepa. HM30Tombl. DJIEKTPOHHOE
cTtpoeHue aroma. l[lonsTe 00 H37IE€KTpPOHHOM oOONake. ATOMHAas OpOUTAb.
DHepreTUYecKuii ypoBEeHb U MOAYPOBEHbD, S-, p-, d-opouTanu B atome. OCHOBHOE
U BO30YXJIEHHOE COCTOSIHUSI aTroMma. OJEKTPOHHO-TpapUUYECKHe CXEMBI,
AIIEKTPOHHBIC KOH(MUTYpAITUU ATOMOB JIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB.

Ilepyoanyeckuii 3akOH W TEPUOJMYECKAsT CHUCTEMAa XUMHYECKUX
sanemeHToB [l. 1. Menneneena.

[leppoaAMYHOCTP HW3MEHEHHSI aTOMHOTO paauyca, METAUIMYECKUX H
HEMETAJUIMYECKAX  CBOMCTB, JJICKTPOOTPULATEIBHOCTH C  YBEJIWYCHHEM
aTOMHOTO HOMEpa 3JIEMEHTOB A-rpymnm. M3mMeHeHue KHCIOTHO-OCHOBHBIX
CBOMCTB OKCHJOB M THAPOKCUIAOB C YBEJIUYECHUEM aTOMHOTO HOMeEpa MJist
31eMEeHTOB A-Tpynn. @U3NYECKU CMBICT HOMEpa NEPUOJia U HOMEpa TPYIIIIHL.

XapakTepuCTUKAa XHUMHUUYECKOTO »JJEMEHTa MO €ro IMOJOXEHUIO B
MEPUOIMYECKON CHUCTEME M CTPOEHUIO aTroMa. 3HAYCHUE MEePHUOJAUYECKOTO
3aKOHa.

[lpupoga W TUNBI XUMHUYECKOW CBs3M  (KOBAJEHTHAsl, WOHHAsI,
Metainyeckas). llonsipHass W HemomsipHas KOBaJIGHTHasi CBsi3b. KpaTHOCTH
CBSI3H.
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OOMEHHBII W JIOHOPHO-aKIENTOPHBI  MEXaHW3Mbl  O0Opa30BaHUS
KOBAJICHTHOM CBSI3U. BaJIECHTHOCTH M CTETIEHb OKUCIICHUS.

MexKMOJIEKYJISIPHOE B3aUMOJICHCTBHE.

Bonopoanast cBsizb U ee BiIMsiHUE Ha (DU3UUECKUE CBOMCTBA BEIIECTBA.
Boniopoanasi cBsi3b B IPUPOIHBIX 0OBEKTAX.

Tunbl KpUCTAIUIMYECKUX CTPYKTYp: aTOMHAsl, MOHHAs, MOJIEKYJIApHAs,
METAJUINYECKas.

Knaccudukanus xumudeckux peakiuil. TermmoBoi 3hPeKkT XuMUIecKon
peakuuu. Peakuuu 3k30- 1 3HAOTEpMUYECKHE. TE€PMOXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKUX PEAKLH. 3aBUCHUMOCTh CKOPOCTH XUMHYECKHX
peaKUUi OT IPUPOABl U KOHLICHTPALIMK PEATUPYIOLINX BEIIECTB, TEMIIEPATYPHI,
TJTIONIAIA IOBEPXHOCTH COMPUKOCHOBEHUS, HATMYUS KaTAJIN3aTOpA.

OOpaTUMOCTh ~ XMMHUUYECKHUX  peakiuuil. XHUMHUYECKOE€ paBHOBECHE.
CMernieHne XMMHYECKOTO PaBHOBECHUsI TOJ JIEMCTBHEM BHEIIHMX (PAKTOPOB
(mpunnun Jle [laTense).

OKuCANTETLHO-BOCCTAHOBUTENBHBIE Mpoliecchl. COCTaBIEHUE YpaBHEHUIN
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMN U paccTaHOBKAa KO3(P(PHUIIMEHTOB
METOJOM  JJIEKTpoHHOro  Oamanca.  OKHCIUTENHbHO-BOCCTAHOBUTEIBHBIE
MIPOIIECCHI B IPUPOJIC, TEXHUKE, OBITY.

PactBophl. PacTBopeHune kak (pu3nko-xumMuueckuid mpoiiecc. TerioBbie
abdextsl npu  pacTBOpeHUU. KOHIEHTpUpOBaHHBIE U  pa30aBIICHHBIC,
HACBIIICHHBIC U HEHACBIILIEHHBIE PACTBOPHI.

[TonsiTHE O KPUCTAILTIOrUAPATAX COJICH.

PactBopuMOCTb. 3aBUCHUMOCTh PACTBOPHUMOCTH BEUIECTB OT MPUPOJbI
BEIIIECTBA, TEMIEPATYPhI U JABIICHUA.

Croco0Obl BeIp@KEHHS COCTaBa pacTBOpa (MaccoBasi IOJs, MOJISIpHAS
KOHIICHTpAIIUsI).

DJIEKTPOJIUTUYECKAST JAUCCOLUMAIMS COCIMHEHHUN C Pa3IMYHBIM THUIIOM
XUMHUYECKOM CBsI3U. KaTMOHBI 1 aHMOHBI. DJIEKTPOJUTHI U HEAIEKTPOJIUTHI.

Crenenp D3JIEKTPOJUTHYECKOM auccormanu. CuibHbIE U cllaOble
ANEKTPOIUTHI. Y PABHEHHUS JUCCOIMALIMYI CUIIBHBIX U CIA0BIX JEKTPOIUTOB.

VYcaoBusi HEOOpaTMMOTO TPOTEKAHUS pEaKIuii HMOHHOTO OOMeHa B
pacTBOpax 3JIEKTPOJIUTOB.

XUMHUYECKHE CBOMCTBA OCHOBAaHWH, KHCIJIOT, COJE€d B CBETE TEOPUU
AIEKTPOJIMTUUECKON TUCCOIUALINH.

[Tonstue o BogopomHoMm mnokazarene (pH) pactBopa. XapakTepucTuka
KMCJIOTHBIX M OCHOBHBIX CBOMCTB pacTBOpa Ha OCHOBAHWUM BeJIWMYMHBI PH.
Okpacka KHCJIOTHO-OCHOBHBIX HWHJMKATOPOB (JMakmyc, (enondraneuH,
METHJIOPAHK) B BOJIHBIX PACTBOPAX KHUCIIOT U LIEIOUYEH.

Okcunpl, UX COCTaB, Ha3BaHWs, Kiaccudukainus, moiaydeHue. OOmue
XUMHUUYECKHE CBOMCTBA OCHOBHBIX, aM(POTEPHBIX (Ha MPUMEPE OKCUIAOB IIMHKA U
TFOMUHUS) U KUCJIIOTHBIX OKCHJIOB.
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OcHoBaHus, UX COCTaB, Ha3BaHMs, kiaccudukarus, noaydenue. O0mue
XUMHUYECKHE CBOMCTBa IIenouei, aM(POTEpHBIX THUIPOKCHUIOB (HA MpUMEpE
TUJPOKCUIOB IMHKA U aJTFOMUHMS ), HEPACTBOPUMBIX OCHOBAHUH.

KucnoTel, ux cocrtaB, Ha3BaHusA, Kilaccudukaius, moiaydeHue. OOmue
XUMHUYECKUE CBOMCTBA KUCIIOT.

CocraB, Ha3BaHusi u kinaccudukamus coneit. [lonyuenue comneid. O6mME
XAMHUYECKUE CBOKWCTBA COJIE.

B3auMocCBsi3b MEXAy  OCHOBHBIMM  KJacCaMHd  HEOPraHMYECKUX
COEIMHEHUIA.

[TosoxkeHne MeETa/IOB B NEPUOAUYECKOM CHUCTEME XHMHUYECKUX
anemMeHTOB. (OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHHS aTOMOB METaJlIOB.
PacripocTpaHEeHHOCTh METAJUIOB B 3¢MHOM KOpE.

dusmyeckue cBoucTBa MeTayuioB. OOIMMEe XWUMHUYECKHE CBOMCTBA
METAJIJIOB: B3aMMOJICMCTBUE C HEMeETa/UlaMM, BOJIOM, KHCJIOTaMH, BOJHBIMHU
pacTBOpaMu COJIEU. Psijl akTHBHOCTH METAJIJIOB.

OO6mme cmocoObl MOMy4YEeHHUsT METaUIOB (BOCCTAHOBIICHHE YTIIEPOJIOM,
okcusioM yriepogaa(ll), Bonopoaom, meramnamn).

DJIEKTPOJIU3 PACILJIABOB COJICH.

CrmutaBel METAJJIOB: 4YYyTyH, CTallb, OpOH3a, JaTyHb, IIOPATIOMHHUM.
[IpyuMeHEeHnEe METAIIJIOB U CIJIABOB.

CrtpoeHue BHEIIHUX AJIEKTPOHHBIX 000JI04eKk aToMOB MeTauioB [A, ITA u
[ITA-Tpy1I, cTeneHn OKUCICHHS B COEAUHEHUSX.

XapakTepUCTUKA  COCAWMHECHWUW  IIEJIOYHBIX,  IIEJIOYHO3EMEIbHBIX
METAJIJIOB, MarHus ¥ aJIIOMUHMS: COCTaB, (PM3NYECKUE M XHUMHYCCKHE CBOMCTBA
OKCHJIOB, THAPOKCHUIOB, cojiel. KauecTBeHHOE 00HAPYKEHNE KATHOHOB KAJIBITUS
u Oapusi.

Baxueiimue npupoaHbIe COCAUHEHUS IICIOYHBIX, HIETOYHO3EMEIbHBIX
METaJIJIOB, MarHUs U aJTFOMUHUSL.

XKectrocTb Bojibl. CIOCOOBI YMEHBIIICHUS dKECTKOCTH BOJIBI.

buonoruyeckas posjb U NPUMEHEHNUE BAXKHEUIIINX COSTUHEHUMN IIETOYHBIX,
HIEJIOYHO3EMEIIbHBIX METAIIJIOB, MATHUS U AJTFIOMUHUS.

Keneso. Haxoxnenue B npupoje, OMoJIOru4eckas pob.

dusnyeckne 1 XUMUYECKHE CBOMCTBA JKejle3a. BaxkHeHIe coeanHEeHUS
JKele3a: OKCUJIbI, THAPOKCHUIBI, COJIU.

KauectBennnie peakunu Ha noHsI xene3a(ll) u xeneza(Ill).

Koppo3zus xene3a, METOIbl 3alIUTHl OT KOPPO3UHU.

XUMHUYECKHE DJIEMEHThl HeMeTauibl. [lojoxkeHne B NEPUOIMYECKOU
CUCTEME XMMUYECKHUX 371eMeHTOB. CTpOEHHE BHEIIHUX JIEKTPOHHBIX 000JI0UEK
aTOMOB HEMETAJJIOB, BAJECHTHOCThb, CTENECHb OKHCJIEHHUS B COCIUHCHUSX.
AJTOTpOIHs Ha MpUMEPe KUCIOpoaa, Cephl, yrieposa, pocdopa.

Booopoo. Bonopon kak XMMHUYECKHHM SJIEMEHT MU IMPOCTOE BEIECTBO.
N3ortonsl Bogopoaa. usnueckue CBOKMCTBA.
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XUMHUYECKHE CBOMCTBAa BOJOPOJA: B3aUMOJICMCTBUE C HEMETaJJIaMH,
HICJTOYHBIMA UM IIEJIOYHO3EMEIbHBIMU  METalJIaMHM, OKCHJAMH METaJJIOB,
TUAPUPOBAHNE HEHACHIIICHHBIX OpPraHWYeCKUX COCAMHECHHMM (Ha TIpuMepe
YIJIEBOJIOPOIOB).

Jleryune BOJOpPOJHBIE COCIMHEHHS HEMETAUIOB HJIEMEHTOB A-TpyIn
(cocTaB, (pU3HUUECKHUE CBOMCTBA).

[Tonydenue Bojopo/ia B 1abopaTOpUH.

Hcnonbs3oBaHne BOJIOPOAA KaK SKOJOTHYECKH YUCTOrO TOIJIMBA M CHIPhA
JUJI1 XUMUYECKOHN MPOMBIIIJICHHOCTH.

l'anocenvi. 'anoreHbl Kak XUMUYECKUE DJIEMEHTBI U MPOCTHIE BEIIECTRBA.
Pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB. BaxkHENWIIE MPUPOAHBIE COCTUHECHUS
rajoreHoB.

XHUMHUYECKHME CBOMCTBA TaJIONCHOB: B3aMMOJCHCTBHE C METaJJIaMU,
BOJIOPOJIOM, PAaCTBOpPaMHU COJIEH TaJIOT€HOBOJIOPOJIHBIX KHUCIOT (BBITECHEHUE
00Jiee aKTUBHBIMU raJIOT€HAMU MEHEE aKTUBHBIX ), XJIOPUPOBAHUE OPTaHUUECKUX
COEIMHEHU (Ha MPUMEPE HACHIIIEHHBIX U HEHACHIIEHHBIX YTJIEBOJIOPOAOB).

XJIOpOBOJAOPOAHAS KHUCJIOTA: IMOJIYYEHHE M XHMHUYECKHUE CBOWMCTBA
(meiicTBHE Ha WHAUKATOPHI, B3aUMOJCHCTBUE C METAJJIAMH; OCHOBHBIMU U
aM(pOTEepHBIMHU OKCUAAMU; THAPOKCHIAMH METAILJIOB; COJISIMU).

['anoreHoBOIOpOAHBIE KUCIOTHI U MX coiu. KauecTBeHHBIE peakiuu Ha
XJIOPU-, OPOMUI- U HUOJUJ-UOHBI. bHoJIOrnyeckoe 3HaueHHE U MPUMEHEHUE
rajJJoreHOB U UX COCIUHEHUM.

Inemenmor  VIA-epynnwi: kuciopood u cepa. Kuciopon U cepa Kak
XMMHUYECKHUE 3JIEMEHTBI U MTPOCTHIE BelecTBa. [IpocTeie BemecTra Kuciopoaa u
cepsl. [IpupoaHbie cOeTMHEHNST KUCIOPOAA U CEPBI.

DU3NYECKrEe CBOMCTBA KACIOPOa.

XUMHAYECKHE CBOMCTBA KHUCJIOPOJA: OKHUCIECHHE MPOCTBIX U CIOXKHBIX
BEIIECTB (METAJIJIOB, HEMETAIUIOB, CyIb(DUIOB Keje3a U IIMHKA, OPTraHUYECKUX
coenuHeHuit). [TomydyeHue kucnopoa B 1a00paTopun U MPOMBIIIIICHHOCTH.

dusznueckue cBOWCTBA cepbl. COCTaB M CTPOCHUE MOJIEKYJbl CEPBI.
XUMHUYECKHE CBOMCTBA: B3aUMOJCHUCTBUE C KHUCIOPOJIOM, BOIOPOIOM,
METAJUIAMMU.

[IprumeHeHne KuciIopoaa u Cephl.

BopopoHabie coequHEeHUsT KUCIOPOAA U CEPBL.

Bonma. Ctpoenne wmosekynabl. OCOOCHHOCTH (DU3UYECKUX CBOMCTB,
00yCJIOBJIEHHBIE BOJIOPOJHBIMU CBSI3SIMHU.

XUMHUYECKHE CBOMCTBA BOJbI: B3aUMOJECHCTBUE C aKTUBHBIMU METAJIJIAMH,
KMCJIOTHBIMA M1 OCHOBHBIMU OKCHJIAMHU.

CepoBoAOpOa: CTPOCHUE MOJICKYJIbI, (PU3HMYECKUE CBONCTBA.

Kucnopoaneie coetnHeHNs Cephl.

Okcupn  cepwi(IV):  ¢usmyeckue cBolcTBA. XHWMHYECKHE CBOMCTBA:
okuciienne 10 okcuna cepbl(VI); B3auMmojelcTBue ¢ BOJAOW C 00pa3oBaHUEM
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CEpHUCTON KUCJIOTHI; B3aMMOJIEUCTBUE C paCTBOpPaMU HIeJI0UEH ¢ 00pa3oBaHUEM
cyJbpuUTOB U rusipocyibhuToB. [Ipumenenne okcuna cepoi(IV).

Oxcun  cepwi(VI), ¢usuveckue cBoiicTBa. XUMHUYECKUE CBOWCTBA!
B3aMMO/ICUCTBUE C BOJIOM C 00Opa30BaHUEM CEPHOM KUCIIOTHI.

CepHast KuClIOTa KakK CHUJIbHAas JIBYXOCHOBHAsi KHUCIOTa. XUMHUYECKHUE
CBOMCTBA pa30aBJICHHOM CEpHON KHCIOTBHI: JCHCTBHE HAa MHIUKATOPHI;
B3aMMOJICUCTBUE C METa/lIaMU, OCHOBHBIMH M aM(pOTEPHBIMU OKCHUJIAMH,
TUAPOKCUIAMHU METaJlIoB, COJISIMH. OxkucIuTeNnbHbIE CBOMCTBA
KOHLICHTPUPOBAHHOW CEPHOU KHUCJIOTHI HA MPUMEPE B3aUMOJICMCTBUS C MEABIO U
nuHkoM. Cynbdarel: Quznueckue M XUMHUYECKHMe cBoicTBa. KadecTBeHHas
peakius Ha cylb(}aT-noH.

XUMUYECKUE PEaKIINH, JISKAIIUE B OCHOBE MPOMBIIIIICHHOTO MOJYyYeHUS
CEpHOU KHUCJIOTHI.

IIpumeHeHne cepHOM KHUCIOTHI U Cynb(daToB (Cynbdar HATpHs, CyJbdar
MarHus, MeJIHbIH KyIopoc).

Inemenmul VA-epynnoi: azom u gpocgpop. A3ot u pochop kak XumMudeckue
AJIEMEHTBl W TPOCThIE BellecTBa. PU3NYECKUE CBOWCTBA MPOCTHIX BEHIECTB.
XuMHuueckue CBOWCTBa a3oTa U (ocdopa: B3aUMOJEHCTBHE C AKTHUBHBIMU
MeTauiaMu  (oOpazoBaHue HHUTPUIOB U (pocdumoB); B3aUMOJEHCTBHE C
kuciaopoaoMm (obpazoBanue okcuaa azorta(ll), oxcumor dochopa(lll) u (V));
B3aMMO/ICHCTBHE a30Ta C BOJIOPOI0M. bruosorudeckas poJib U MpUMEHEHHE a30Ta
u docdopa.

AMMuax. dusnueckKue CBOMCTBA. XUMHAYECKUE CBOMCTBA:
B3aMMO/ICUCTBUE C KHUCJIOPOAOM (TOpEHHE), BOJAOM, KUCIOTAMU. XHUMUYECKas
peakuus, Jiexkallasi B OCHOBE MPOMBIIUICHHOTO MONy4YeHuss amMmuaka. Couu
amMmoHusi. KauecTBeHHast peakiys Ha HOHbI aMMOHUs. [[puMeHenne ammuaka u
COJIEW AMMOHHUS.

A3oTHAS KHCII0Ta. XUMHUYECKHE CBOMCTBA a30THOM KUCJIOTHI: ICHCTBUE Ha
WHJIUKATOPhI, B3aUMOJCHCTBUE C OCHOBHBIMU M aM(OTEPHBIMU OKCHIAMU,
TUAPOKCUIAMHU METAaJIJIOB, COJISIMU. OkucauTenbHbIC CBOMCTBA
KOHIIEHTPUPOBAHHON M pa30aBICHHOM a30THOW KUCJOTHI MPH B3aUMOJICHCTBUHU
C MEJIBIO.

XUMUYECKUE pEaKINy, JISKAIINE B OCHOBE MPOMBIIUIEHHOTO MOTYy4YEeHUS
a30THOM KUCJIOTHI.

Hutpatsl: TepMuUecKoe pasioxKeHue.

[IpumeHeHre a30THOM KUCJIOTH U HUTPATOB.

Oxkcunsl pocdopa(Ill) u (V), ux odpazoBanue B pe3yabTaTe OKUCICHHS
dbochopa. Bzaumonericteue oxcuna dochopa(V) ¢ Bomol ¢ obpazoBaHUEM
dbochopHOI KUCTOTHI.

®docdopHas KUCIOTA: OCOOEHHOCTH AIEKTPOIUTUUYECKON THUCCOLMAIUU.
XUMUYECKUE CBOWCTBA: JEUCTBUE Ha WHJHUKATOPHI, B3aUMOJECHUCTBUE C
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MeTallaMH, OCHOBHBIMH OKCHJIAMU, OCHOBAHMUSIMU, COJISIMU, aMMuakoM. Coiu
dbochopHoit kuciaoThl: Gocdarsl, THAPO- U AUTHIAPOGOChATHI.

[Tpumenenue GochopHoit KUCIOTH U hochaToB.

Baxwneliie MuHepalnbHbie y100peHus: a30THbIC, (hocopHbIe, KaTulHbIE,
KOMILICKCHBIE.

Onemenmol 1VA-epynnol: yenepoo u kpemuuti. YTIACpOa U KPEeMHUM Kak
XUMHUUYECKHE 3JIEMEHTHI U MPOCThIe BeniecTBa. dusnueckrue CBOMCTBA MPOCTHIX
BEIIECTB. XUMHYECKHE CBOMCTBA KPEMHHUA W YIJIEPOJA: B3aUMOJICKUCTBHUE C
kucinoposoM. [lpumeHenue yriaepojia 1 KpeMHHUSL.

Oxcun yrinepoaa(Il): dusuueckue cBoicTBa. TOKCHUYHOCTH OKCHIA
yriepona(ll). Xumuueckue CBOICTBA: B3aUMOJIEUCTBUE C KHCIOPOAOM,
OKCHJIaMH METaJIJIOB.

Oxkcupn yraepoaa(lV): ¢usmyeckue cBOWCTBA. XHMMHYECKHE CBOMCTBA:
B3aMMO/ICUCTBUE C BOJIOM, OCHOBHBIMU OKCHIaMH, Iejaodyamu (oOpa3oBaHUE
kapOoHaTOB M rujapokapOoHaroB). KadecTBeHHas peakuuss Ha OKCH]
yraepoaa(lV).

Oxcuapl yriaepojia Kak 3arpsisHUTENd aTMOC(EepHOTro BO3ayXa.

VYronpHas KUCIOTa Kak HeycToW4ymBoe coenuHenune. KapOoHaTel u
ruapokapOoHaTsl. B3auMomnpeBpaiieHus: kapOoOHATOB U THPOKAPOOHATOB.

XUMHUYECKUE CBOWCTBA COJIEM YTOJIbHOW KHCIJIOTBHI: B3aUMOJCUCTBUE C
KHUCJIOTaMU, TEPMUYECKOE Pa3JI0KECHHE.

KauecTBenHas peakius Ha KapOOHAT-UOH.

IIprumeHenue coJieil yroJbHOU KUCIOTHI.

Oxkcupn kpemuusi(IV): HemMoleKyIsIpHOE CTpOSHUE, (PU3MICCKHE CBOMCTBRA.
XHWMUYECKUE CBOWMCTBA: B3aUMOJCHCTBUE CO IIeo4aMu (B pacTBOpax U IMpH
CIUIABJICHUH ), OCHOBHBIMU OKCHIAMU, COJISIMHU.

KpemuueBass kuciora: MojydeHUE JACHCTBUEM CHJIBHBIX KHUCIOT Ha
pPacTBOPHI CUIIUKATOB; JETUApaTaIys Mpyu HarpeBaHUU.

[IpuMeHeHre CUJIMKATOB M KapOOHATOB B MPOW3BOJICTBE CTPOUTEIIBHBIX
MaTepuanoB (LIEMEHT, OETOH, CTEKJIO).

OPI'AHMYECKAA XUMUA

Teopus  XMMHYECKOTO  CTPOEHUS  OPraHUYECKHX  COCAWHECHUU.
3aBUCUMOCTb CBOMCTB OPraHUYECKUX COCAMHEHUM OT XMMHUYECKOTO CTPOECHHS.
[lonsatue o ruOpUAM3AIMU ATOMHBIX oOpOuTaneii. Xumuueckas CBSI3b B
OpPraHMYeCKUX BEIIECTBAaX, O©- W 7-CBsA3M. Kiaccudukanuss OpraHMYECKHX
coenuHeHurd. HoMeHknarypa opraHudeckux coeauHeHul. ['omororus.
N3omepus.

Anxanvl: omnpeneneHue kiaacca; oomas (GopMyna; TOMOJIOTHIECKUN P,
CTPYKTYpHasi M30MEpHs; HOMEHKJIATypa; SJICKTPOHHOE W IMPOCTPAHCTBEHHOE
cTpoeHue MoJiekys. duzndeckue CBOMCTBA. XHMMHUYECKUE CBOMCTBA aJIKaHOB:
peakiuu  3amenieHus  (TaJOTeHHPOBAHUSA),  OKUCICHHS, TEPMHYECKUE
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npeBpalieHus (KpeKuHr), nzomepusanus. [lomydenre B mpOMBIIUIEHHOCTH (U3
IPUPOJTHBIX MCTOYHUKOB) W B JabopaTopuu (THAPUPOBAHUE COCIUHEHUU C
KpaTHBIMU CBA3MHM). [[pMeHeHNEe anKaHoB.

Ankenwl: omnpezeneHue kiacca; oomas ¢Gopmynia; TOMOJOTMYECKUN psij;
CTPYKTypHasi U TMPOCTPAHCTBEHHAs u3oMmepusi (yuc-, mpanc- WU30MEpuUs);
HOMEHKJIaTypa, TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY. PU3NYECKHEe CBOMCTRA.
XUMUYECKUE CBOMCTBA AJIKEHOB: OKHUCJICHUE (FOpEHUE, OKUCIECHUE PACTBOPOM
nepMaHraHaTa Kajius); IpUCOeIMHEHHE BOJ0poAa, TanoreHoB. [Ipucoenunenue
BOJIbl U TaJIOT€HOBOJIOPOJIOB K 3THIIEHY. KauecTBEHHbIE peakiuu Ha JIBOMHYIO
CBsI3b C pacTBOpamMu Opoma M rnmepMaHranara kanus. [lonumepusaius aakeHOB.
[ToHaTHs: moJIUMeEpP, MOHOMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALIHH.
[TonusTUNEH, MNOAUNPONUIIEH, MOJIUBUHWIXJIOPUA, MNOJUTETPAPTOPITUIICH.
[lTonydyenne alkeHOB (merujaparainus CHOUPTOB, JETHUIPOTATIOI€HUPOBAHUE
raJIoreHaJIkaHOB, JETUAPUPOBaHUE aTKkaHOB). [[puMeHeHue aTKeHOB.

Jluenwl. YTIEBOJOPOBI C CONPSHKEHHBIMUA IBOMHBIMU CBsI3IMU. CTpoeHUE
Moyiekyn — Oyrammena-1,3 wu  2-metunOyraguena-1,3  (u3ompena), ux
MOJIEKYJISIpHBIE U CTPYKTYypHBIE opmyibl. Dusnyeckue cBoiicTBa OyTagueHa-
1,3 u 2-metunOyraguena-1,3.

XuMuueckue cBoiicTBa Oyranuena-1,3 u 2-metmnOyraauena-1,3: peakiuu
TUAPUPOBAHUS, TAJTOTCHUPOBAHUS U TTOJIUMEPHU3ALINH.

[Tonyuenue Oyranuena-1,3 u 2-merwinOyraaueHa-1,3 geruapupoBaHueM
ankaHoB. [[puMeHeHne NMEeHOBBIX YIIIeBOA0PO10B. [IprupoaHbiii (M301pEHOBBII)
U CUHTeTHYeCKUi (OyTaaneHOBBIN) KayuyKku. Pe3una.

Anxunvl:  ompeneneHue kigacca u oOmas ¢dopmyna; 0COOEHHOCTH
MPOCTPAaHCTBEHHOTO cTpoeHus; HoMeHknatypa WMIOIIAK wu TpuBuanbHble
Ha3BaHMUS; CTPYKTypHasi ©30MEpUsI YIIIEPOTHOTO CKEJIETa U MOJIOKEHUS TPOMHOM
cBs3U. OPU3nUeCcKre CBOMCTBA. XUMUUYECKHE CBOMCTBA AJIKUHOB: IPUCOEIUHEHUE
BOJIOPO/JIa, TAJOT€HOB K allKWHAM; TaJIOTEHOBOJOPOJIOB, BOJBI K allETUIICHY;
nojiHoe okucieHue. KauecTBeHHbIE peakliui Ha TPOMHYIO CBSI3b C pacTBOpaMu
OpoMa u nepMmaHraHata kanus. [losydeHue anerwieHa U3 MeTaHa M KapOuja
Kanplud. [IpumeHenne aneTuieHa.

Apenvl: ompeneleHre Kiacca u obmas GopMmysia apeHOB psjga OCH307a.
OcoOeHHOCTH TPOCTPAHCTBEHHOTO cTpocHUs. dusznueckrue cBoOMCTBa OSH30IIA.
XUMUYECKHE CBOMCTBA OC€H30J1a: PEAKI[UU 3aMEIECHHS] B apOMAaTHYECKOM SIApe
(raloreHupoOBaHKNE, HUTPOBAHHUE), KATATUTUUYECKOE TUIPUPOBAHHUE.

[Tonydyenne OeH30y1a TpUMEpHU3aIMed aleTUeHa, JeTHAPUPOBAHUEM
reKcaHa u Iukiorekcana. Tomyos. [IpuMeHneHne apoMaTHueCKuX COSAMHEHUM.

Veneeooopoowvr 6 npupoode. HedTb M NpUpPOAHBIN Ta3 KaK HCTOYHHUKU
yrieBogopoaoB. CoctaB u ¢m3uueckue cBoiicTBa. CIocoObl IepepaboTKH
He(TU: TEeperoHka, TEPMUYECKUN M KaTaJTUTUYECKUW KpEeKUHT. [IpomyKTh
nepepadoTKu HEPTH.
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Cnupmul. @yHKIMOHANBHAS Tpynma cnupToB. Kinaccudukanus cnupTos:
OJIHOATOMHBIE 1 MHOTOATOMHBIE; IEPBUYHBIE, BTOPUYHBIE, TDETUYHBIE.

Haceiiennsie  omHoatoMHble cnupThl. OrmpezaeneHue kiacca, oOmias
dbopmyna, cTpoeHrEe, MOJIEKYJISIPHBIE U CTPYKTYpHBbIE (DOPMYJIbI HACHIILIEHHBIX
OJIHOATOMHBIX CcIUPTOB. CTPYKTypHasi M30MEpUsl YTIECPOJHOTO CKeJeTa U
MOJIOKEeHUST (DYHKIIMOHAJILHOW T'PYNIbl HACBIIIEHHBIX OJHOATOMHBIX CIIMPTOB.
Howmenknarypa MIOITAK u TpuBuanbHbIe Ha3BaHUS CIIUPTOB.

dusnveckre CBOKWCTBa. BogopoaHas CBsI3b U €€ BIMSHUAE HA TEMIIEPATYPHI
KUIIEHUS K pACTBOPUMOCTD CITUPTOB.

XHUMHUYECKHE CBOMCTBA: B3aMMOJCHCTBHUE CO IICJIOYHLIMU METaJlJIaMU,
KapOOHOBBIMH KHCJIOTaMHU, TaJlOT€HOBOJOPOJAaMHU, BHYTPUMOJEKYJSIpHAs M
MEXKMOJICKYJISIpHAasi ~ JIETUJpaTalusi; OKHUCJICHUE: TIOJIJHOE M  YacTUYHOE
(mEepBUYHBIX CIUPTOB JI0 AJIbJACTHUJIOB).

[Tonydenue cnupToB B 1aOOPATOPUM B3aUMOICHCTBUEM IrajIOr€HAIKAHOB C
BOJIHBIM pacTBOpOM Iiesioud. [lonmydeHue sTaHOJIa TUIpaTallue STUIICHA.
[Ipumenenue coupToB. TOKCHYHOCTH CHUPTOB, MX JCHUCTBHE HA OpPraHU3M
YeJ0BeKa.

MHOroaToMHbIE CIHUPTHI. IJTUIECHIIIUMKOIb (3TaHAWON-1,2) W rIMUEpUH
(npomanTpuoii-1,2,3) Kak mMpeacTaBUTENN MHOTOATOMHBIX CIIUPTOB, UX COCTaB,
CTPOCHUE U CTPYKTypHbIE (Qopmysibl, (uznueckue CBOWCTBA. XUMHUUYECKHUE
CBOMCTBA: B3aMMOJCHCTBUE CO IIETOYHBIMU METa/NIaMU, MHHEPaJIbHBIMU
kuciotamu, rugpokcuioM meau(Il) (kauecTBeHHas peakiys Ha MHOTOAaTOMHbBIE
crnupThl). [IppMeHeHne YTUIEHTIIUKOS U TIIUIEPUHA.

@Denonvl. Tlonstue o penomax, onpenenenne kinacca. CocTaB u CTpoeHUE
dbeHoma; MoJjeKyspHas W CTPyKTypHas (opmynbl. Dusndeckue CBONCTBA
denona.

XuUMUYEeCKHe CBOMCTBa (PeHosia: B3aUMOJCHCTBUE CO IICJIOYHBIMU
MeTaJJIaMH, pacTBOpaMU IIejioded, OpOMUpPOBAHME W HUTPOBAHUE IO
apomaTtuyeckomy sifipy. KauecTtBeHHas peakiusi Ha (eHOI ¢ OPOMHOI BOJIOM.
B3anmHoe BiIusiHKME TPYIIT aTOMOB B MOJIEKyJie (heHoJIa.

[Ipumenenue denomna.

Anvoecuodvl. OcobeHHOCTH cTpoeHUs. (DyHKIHMOHATbHAS albJIeTHaHAS
rpynmna. OnpenenieHue Kiacca ajabJaerujoB. HacklmenHubie anbaeruabl: oomas
dbopmyna; CTPYKTypHass HM30MEpHUsl YIIEPOJHOro ckejeta. Homenkmatypa
HNIOITAK wu TpuBHanbHble Ha3BaHUs anbaeruaoB. DU3NUECKUE CBOMCTBA.
XUMUYECKHE CBOMCTBA: PEAKIIMA BOCCTAHOBJICHUS, OKUCIICHHS 10 KApOOHOBBIX
kuCioT. KauecTBEHHbIC pPEaKIMU Ha albJCTHIHYIO TPYIIY: «CepeOpsHOro
3epkaia» u ¢ ruapokcugom meau(Il).

[Tonydyenue anpaerujoB OKUCICHUEM MNEPBUYHBIX crUpToB. [lomyueHue
ATaHallsl rujpaTanuen aneruneHa. [[pumenenue MeTaHans U dTaHasl.

Kapbonosvie kuciromwi. OcobeHHOCTH cTpoeHus. DyHKIMOHAIbHAS
kapOokcunpHas rpymnma. Onpexaenenne kiacca KapOOHOBBIX — KHUCIOT.
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Knaccudukanuss kapOOHOBBIX KHCJIOT: HACHIIIEHHbIE, HEHACHIIIEHHBIE,
apOMaTUYECKHUE; OAHOOCHOBHBIE, IBYXOCHOBHBIE.

OHOOCHOBHBIE HACHIIIEHHBIE KapOOHOBBIE KHUCIOTHI: CTPOEHHUE; O0IIas,
MOJEKYJSIpHbIE U CTpYKTypHble  dopmynbl. CTpykTypHas  u30MeEpUs
YIJIEPOJHOTO CKEJIETA.

Homenknarypa MIOITAK u TpuBHaiibHbIe Ha3BaHUS KapOOHOBBIX KHUCIIOT.
®du3nyecKre CBOMCTBAa KapOOHOBBIX KHCIIOT, BIMSHHE BOJOPOJHON CBS3U Ha
TEMIEPATYPy KUIIEHUSI U PACTBOPUMOCTb.

XUMHUYECKHE CBOMCTBA: W3MCHECHUE OKpacCKM  HWHJIHKATOPOB,
B3aMMO/JICHCTBUE C METAJUIAMH, OKCUJIAMHU U TUAPOKCUIAMH METAJIOB, COJISIMU
Oonee cnabbix kucaOT. Peakmus srepuduxanuu. Peaknusa 3amerenus aroma
BOJIOPOAA METWJIBHOW TPYNIbl YKCYCHOM KHUCIOTBI Ha aToOM TajoreHa.
[Tonyuenne kapOOHOBBIX KUCJIOT OKHUCICHUEM aJIKaHOB, EPBUYHBIX CIIUPTOB U
aJbJETU/IOB.

[TanbMUATHHOBAS W CT€APUHOBAsI KUCIOTHI KaK MPEACTABUTENIN BBICIINX
HACBIIICHHBIX KaPOOHOBBIX KUCIOT.

OneunHOBas KUCIOTA KaK MPEICTABUTENb OJJTHOOCHOBHBIX HEHACHIIIEHHBIX
KapOOHOBBIX  KHCIOT: COCTaB, CTpOEHHE. XHUMHYECKHE  CBOMCTBA:
MIPUCOEIMHEHUE BOJOPOJa M TaIONTCHOB MO JBOMHOM CBSA3U YTJIEBOJIOPOIHOM
rpynnel. Jlpyrue TOpeacTaBUTENM HEHACBIIMIEHHBIX KHUCIOT: aKpWIOBasd,
JIMHOJIEBasI U JIMHOJIEHOBasi. KapOOHOBBIE KUCIOTHI B MPUPO/IE.

[IpuMeHneHne kapOOHOBBIX KUCIOT.

Cnooicubie 3¢upwr. Onpenenenue kiacca, oOmas (opmyna, CTpOCHHE.
Homenknatypa WIOIIAK wu TpuBHanbHbIE Ha3BaHUS CIOXHBIX 3(QHUPOB.
®duznueckre CBONCTBAa CHOXKHBIX 3¢upoB. [lomydeHue CHOXKHBIX 3(PUPOB:
peakius 3TepudUKaui. XUMHYECKHE CBOWCTBA: THUAPOIHN3 (KUCIOTHBIA M
IEJT0YHOI).

Cnoxubie 3¢upsl B mpupone. IIpumenenue. IlonurdupHbie BOJIOKHA
(JtaBcan).

Kupwoi. CocTaB, CTpPOCHUE U HOMEHKJIATypa TpUuriuiepuos. uzndeckue
CBOMCTBA. XMMHUYECKNE CBOWCTBA: TUAPOJIU3, THAPUPOBAHUE. brosiornueckas
poJib )kupoB. Meuia. [loHsTrue o cuHTeTHYECKUX MoroIuX cpeactrax (CMCO).

Vaenesoowl. Onpenenenue kiacca. O0mas hopmyna.

Monocaxapuowi. I'moxo3a: cocta, GyHKIIMOHAIBHBIE TPYIIIBI, CTPOCHHE
MOJEeKyJbl. JIMHeWHas W IUKINYecKre o- U [-hOopMbl MOJEKYJBI TJIIOKO3BI.
®pykTO3a — H30Mep TIIFOKO03bl. PU3MUECKUE CBOMCTBA TITFOKO3BI M (PPYKTO3HI.

XUMHAYECKHE CBOMCTBA TIIFOKO3bI: OKUCJIEHHUE 10 TIIFOKOHOBOW KHUCJOTHI,
BOCCTAHOBJIEHUE JI0 IECTUATOMHOTO CIIUPTa cCOpOUTa; OpPOKEHHE (CIUPTOBOE U
MOJIOUHOKHCTIOE). KadecTBeHHbIE peakIiny Ha TITI0K03Y: «CepeOpsSHOTO 3epKajiay
u ¢ rugpokcugom meau(ll). Haxoxnenue B nmpupoje, nmoyyeHue U NpuMeHEHUe
TJIFOKO3BI.
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Jucaxapuowi. Caxapo3a Kak TNpEICTAaBUTENb IHUCAXapUIOB, €€ COCTaB.
Monekynsipaas dopmyna. Duzndeckne CBOWCTBA. XHUMHUYECKHE CBOMCTBA:
ruaponus. [lonyyeHne u npuMeHeHne caxapo3bl.

Ilonucaxapuowi. Kpaxman — npupoaHsiii nonucaxapuia. CrpoeHue
MOJIEKYJI Kpaxmaa (OCTaTKH O-TIt0K03bl). Ou3nyeckue CBOMCTBAa. XUMHUUYECKUE
CBOMCTBA: THAPONIU3 ((PepMEHTATHBHBINA, KHCIOTHBINA);, pEaKIUs C HOJI0M
(kayecTBEHHasl peaKkIusl Ha Kpaxman).

Lenmrono3a — npupoaHbld nojmcaxapusl. CocTaB U CTPOCHUE MOJIEKYJI
1EJII0103bl  (OCTaTKU  [3-T1r0K03bl). Ddusnyeckue CBOMCTBA. XHUMHYECKHUE
CBOMCTBA: TOPEHUE, THJIPOIN3, 00pa30BaHUE CIOXKHBIX 3(upoB. HarypanbHbie u
VCKYCCTBEHHBIE BOJIOKHA. [[puMeHeHne HeIUT0I03bl U €€ TPOU3BOJHBIX.

Amunsi. Onpenenenne knacca. Ocodennoctu crpoenus. Knaccudukamus
amMuHOB. [lepBUuHbIE HACBIIIEHHBIE aMUHBI, o0mas (Gopmyna. AMHUHOTpyMIA.
CtpykTypHasi u30Mepuss U HOMEHKJIATypa MEPBUYHBIX aMUHOB. Du3nueckue
CBOMCTBA. XMMHYECKHE CBOMCTBA: OCHOBHBIC CBOMCTBA aMHMHOB (pEaKlHH C
BOJIOM U KUCJIOTaMHU), MOJIHOE OKUCJICHUE.

AHunun Kaxk MpeacTaBUTEIb APOMATUUYECKUX aMUHOB. MoOJEKysipHas U
cTpykTypHass ¢opmynbl. CtpoeHune MoJiekysbl. Du3nueckue CBOMCTBA.
XHWMUYECKUE CBOICTBA: PEAKIMM aHWUJIMHA MO aMUHOTPYIIE (C KUCIOTaMH) H
apomatuueckomy sapy (¢ OpomuHoit  Bomo#). IlomydyeHne  aMHHOB
BOCCTAaHOBJICHUEM HUTPOCOEeNUHEHU M. [I[pumMeHene anunmHa.

Amunoxucnomer. OmnpegeneHue kiacca. @OYHKIMOHAIbHBIE TPYIIIbI
aMUHOKUCHOT. M3omepus m HoMeHknatypa: TpuBuanbHass u HIOIIAK. -
AMUHOKHUCIIOTBL: CTPOCHUE MOJIEKYH. PU3NYECKHUE CBOMCTBA Ol-aMHUHOKHCIIOT.
XUMHUYECKUE CBOMCTBA O-aMUHOKHCIJIOT: B3aUMOJIEMCTBUE C OCHOBAHUSIMU U
kuciotamMu  (am¢oTepHble CBOWCTBA); OOpa30BaHHUE CIOXKHBIX 3(PUPOB;
B3aMMOJICHCTBHE C aMHUHOKHCIOTaMH (0Opa3oBanue menTuaoB). [lemrumnas
CBSI3b.

[TomyyeHrne aMMHOYKCYCHOM KUCJIOTBI U3 XJIOPYKCYCHOM KUCIIOTHI.

[Ipumenenve u OuojOrHyYecKas pojdb AMUHOKHUCIOT. AMHUHOKHUCIOTHI
3aMEHUMBbIC U HE3AMECHUMBIE.

CuHTeTMYEeCKUE MOJUAMUIHBIC BOJIOKHA: KAIlPOH.

benxu. benku — npupoaHbIe BBICOKOMOJEKYIJISIpHbIE coequHeHus. CocTan
U CTPOCHUE OEITKOBBIX MAKPOMOJICKYI.

XUMUYECKUE CBOWCTBA OEJIKOB: TUIPOIU3, JEHATypalus, IIBETHbIC
peaKuum.

buonornueckast poas OEIKOB.

B3anMocCBsI3p MEXy BaXKHEUIITMMU KJIACCAMU OPTaHUYECKUX COCTMHEHHM.

ITEPEYEHDB TUITOBbLIX PACUHETOB I10 XUMHNHAU
1. Berunucienne OTHOCUTEIBLHOM MOJEKYJISIPHOW U OTHOCHUTEIIBHOM
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GbopMyIIbHOM Macc BEIIECTB 10 XUMUYECKUM (popMyJIaMm.

2. Boluucienue MaccoBOM JOJM XMMHUYECKOTO 3JeMeHTa Mo Qopmyie
BEILIECTBA.

3. Beruncnenne MaccoBoi J0JIM KOMIIOHEHTa B CMECH BEITIECTB.

4. Beruncienrue 00beMHOM JI0JIM ra3a B CMECH ra30B (MpH H. V.).

5. BriunciieHue konm4ecTBa BEIEeCTBA 10 €ro MacCe U MacChl BEMIECTBA IO
€ro KOJIMYECTRY.

6. BeranciieHue konmvecTBa ra3a mno ero oobemy (1pu H. y.) 1 oobema (rpu
H.y.) Ta3a 1o ero KOJU4YeCTBY.

/. BplunciieHUE MO XMMHYECKUM YPABHEHUSM MAcCChl, KOJIMYECTBA WU
o0beMa (IU1s Ta30B, IPH H. Y.) IO U3BECTHOM Macce, KOJIMYECTBY UM 00bEMY
(71 Ta3oB, MPU H. Y.) OJIHOTO W3 BCTYIHUBIIMX B PEAKIMIO WU TMOIYUYECHHBIX
BEIILIECTB.

8. PacueT 00bEeMHBIX OTHOIIEHUM ra3000pa3HbIX BEMIECTB IO XUMHUYECKUM
YPaBHEHUSIM.

9. YcranoBneHue >MIUPUIECKON M MOJIEKYISIPHOU (MCTUHHOM) GopMy
110 MAaCCOBBIM JIOJISIM XUMUYECKHX 3JIEMEHTOB, BXOASIIUX B COCTAB BEIIECTBA.

10. Beruncnenrue OTHOCUTENBHOM IITIOTHOCTH U MOJISIPHOM MacChl Ta30B.

11. PacueTsl 110 TEPMOXUMUYECKUM YPABHEHUSIM.

12. BeruuciaeHne MaccoBOM JOJM M MAacChl PacCTBOPEHHOIO BEIIECTBa
(pactBOpUTENS).

13. Pacuer Macc wuiIM OOBEMOB BEIECTB, HEOOXOMIUMBIX  JUIA
NPUTOTOBJIIEHUSI pPacTBOpa C 3aJaHHOW MAaccOBOM  Joyiell  (MOJISIpHOM
KOHIIEHTpAIMEei) paCTBOPEHHOTO BEILIECTBA.

14. BeluncneHus 1o YpaBHEHUAM PEaKivil, IPOTEKAIOIIUX B PaCTBOPax.

15. Pacuerbl MO XHMHUYECKHMM YPaBHEHUSIM C YYETOM MPAKTUYECKOIrO
BBIXOJ1a IPOJIYKTA PEAKIIUH.

16. BeiBoa GopMys1 XUMHUYECKUX COEAMHEHUN HA OCHOBAHUU JAHHBIX IO
UX KOJUYECTBEHHOMY COCTaRBY.

17. PacueTsl 0 XMMHUYECKUM YPaBHEHUSIM, €CJIM OJTHO U3 PEearupyrommx
BEILIECTB B3ATO B U30BITKE.

CIIMCOK PEKOMEH/ITYEMOU JINTEPATYPHI

1. Xumus : yaeOHOe mocoOue s 7-ro Kiacca yUpexkaeHU o0pa3oBaHus,
peanu3yrnmx o0pa3oBaTeIbHbIC MPOrPAaMMBI 00IIIETO CPEHEr0 0OOPa30BaAHUS C
pycckuM si3bikoM 00yuenus v Bocniutanus / Y. E. llumanoBud [u ap.] ; mox pen.
W. E. lllumanoBuya. — 2-¢ u3naHue, nepecMorpenHoe, — Munck : Haponnas
acsera, 2023.

2. Xumus : yaeOHoe mocodue 11s 8 Kiacca yuIpexkIeHUH 00IIero CpeTHeTo
oOpa3oBaHus ¢ pycckuM si3pikoM oOydenus / M. E. [llumanoBuy [u ap.] ; moxg
pen. U. E. lllumanoBruua. — MuHck : Anykaiisis 1 BeixaBanHe, 2024,
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3. Xumus : yueOHoe rocooue i 9-ro Kiacca yupexaeHui oopa3oBaHus,
peanu3yronmx 00pa3oBaTelbHbIC MPOrPaMMBbI 00IIIETO CpeHEro 00pa3oBaHuUs C
pycckuM si3bikoM 00yueHus v Bocriutanus / W. E. lllumanoBud [u Ap.] ; mox pen.
W. E. lllumanoBuya. — 2-¢ u3nanue, nepepadoranHoe. — MUHCK : AyKarpis |
BbIxaBaHHe, 2025.

4. Xumus : yueOHoe nocodue it 9 Kinacca yupexeHuid 00111ero CpeIHETo
oOpazoBaHus ¢ pycckuM sizbikom o0yuenus / U. E. [llumanoBuy [u ap.] ; mon
pen. U. E. lllumanoBuya. — Munck : Haponnas acsera, 2019.

5. Xumus : ydeOHoe mocobue mis 10 Kimacca ydpexaeHui o0IIero
cpelnHero o0pa3oBaHusl ¢ pycCKUM si3bikoM o0yuenus / T. A. KoneBuu [u np.]. —
MuHck : Anykarbis 1 BeixaBanue, 2019.

6. Xumusa : yueOHoe mocobue i 11 kimacca ydpexaeHuil oOiiero
cpeaHero oopa3oBaHusi ¢ pycCKuM si3bikoM o0ydenus / [{. . Mbruko [u ap.]; mon
pen. T. H. BopoObeBoit. — MuHCK : Antykaribis 1 BeixaBanHe, 2021.

/. COOpHUK 3ajad MO XUMHUHM : ydyeOHOe mocoOue s 7-ro Kiacca
yUpexXICHUNH oO0Iero cpeaHero oOpa3oBaHUSI C  PYCCKUM  SI3bIKOM
obyuenus / B. H. XBaiok, B. U. Pe3sankud ; mox pen.
B. H. XBamtoka. — MuHCK : Axykaribis 1 BeixaBanue, 2019.

8. COopHUK 3adga4 IO XWUMHH . ydeOHOe mocobuwe s 8-ro Kiacca
yupexaeHul  obmiero cpegHero  oOpa3oBaHUS € PYCCKUM  SI3bIKOM
obyuenus / B. H. XBaiok, B. U. Pe3snkuH | noxn pen.
B. H. XBamtoka. — MuHck : Anykartipis 1 BeixaBanue, 2019.

9. COopHuk 3adad MO XUMHUHU : ydeOHOe TocoOue it 9-ro kiacca
yUpexIAeHUNH o0mero cpeaHero oOpa3oBaHUST € PYCCKUM  S3BIKOM
obyuenus / B. H. XBasiok, B. U. Pe3sankuH ; mox pen.
B. H. XBamoka. — MuHCck : Anykarnbis 1 BeixaBanue, 2020.

10. CoOopHuk 3agay mo xuMuu : ydyeOHoe mocobue s 10 kiacca
YUPEKJICHUN 0O0IIero cpeaHero oOpa3oBaHUS C PYCCKUM SI3bIKOM OOydeHUs
(Oa3oBBI M MOBBILIEHHBIH YypoBHH) / B.D.Marynuc [u ap.]. — MuHck:
HannonanbHbIil THCTUTYT 00pa3oBanus, 2021.

11. COopHuk 3amad 1Mo XWMHH : ydeOHoe mocobwe s 11 kiacca
YUPEKJICHUN O0OIIero cpeaHero oOpa3oBaHUS C PYCCKHUM SI3BIKOM OOyYCHUS
(6azoBbIit 1 moBBIIICHHBIA ypoBHHM) / B. H. XBamtok, B. 1. Pe3snkuH ; mox pe.
B. H. XBamtoka. — MuHCK : Axykaribis 1 BeixaBanue, 2023.



