MyHuuunajibHoe Ka3eHHoe 0011eo0pa3oBaTe/ibHOE YUpeKIeHue

«HWpreiickas cpeaHsisi 001meo0pa3oBaTeibHAS K02

YTBepKAEHA MPUKA30M JUPEKTOPA
MKOY «HMpreiickas COLL»
o1 22.08.2023 Nel71-ox

PABOYAS ITPOT'PAMMA
y4eOHOro npeamera « XuMHus»

st ooydarontuxcst 10 —11 kiraccos

YPOBCHb O6paBOBaHI/I5{I Cp€aHcC OCHOBHOC



ITosicHuTEeIbHAA 3alICKA
Pabouas mporpamma 1mo XMMHHM COCTaBJIeHa Ha OCHOBE Ipuka3a MuHnpocsemienus Poccun ot
18.05.2023 r. Ne 371 «O6 yrBepxkaeHue ¢enepaabHOH 00pa30BaTEIbHON MPOrpaMMBI CPETHETO
obmiero oOpa3oBaHUs B COOTBETCTBUU C (pellepajbHbIM T'OCYJapCTBEHHBIM 00pa30BaTENIbHBIM

CTaHJapTOM CPEAHETO O6H_I€1"O 06pa3OBaHI/I$I BTOPOI'O ITOKOJICHU

esan kypcea:

1)

2)

3)

BUACHUC U INTOHUMAaHHUC 3HAYMUMOCTU XHUMHWYCCKHUX 3HAHUU OJId KaXXJ0ro 4jieHa couuyma; YMCHUC
OILICHUBATh Pa3JInYHbIC (DAKTHI U SBICHHS, CBI3aHHBIC C XUMHUYECKUMH OOBEKTAMH U MPOIECCAMU Ha
OCHOBE  OOBEKTUBHBIX KPUTEPUEB M OIPEICIEHHOW CHCTEMBI IIEHHOCTEH, (OPMYIHPOBATH H
000CHOBBIBATh COOCTBEHHOE MHEHUE U YOCKICHHCE;

INIOHUMAaHuEC poJkd XUMHUU B COBpeMeHHOﬁ CCTGCTBGHHO-HaquOﬁ KapTUHC MHpa U HCII0Jb30BAHUC
XUMHYECKUX 3HAHUH 11 OOBSICHEHUS OOBEKTOB M IPOLIECCOB OKPYKAKOIICH JACHCTBUTEIBHOCTH —
NPUPOIHOM, COMATBHOM, KYJIbTYPHOH, TEXHUYECKOH CpEIIbI;

q)OpMHpOBaHI/Ie Yy CTapUICKIACCHUKOB IIPU H3YUYCHUHW XUMHH OIbITAa IMO3HAHUA W CAMOIIO3HAHUA C
IIOMOIIBKO KIIKOYEBBIX KOMIIETEHTHOCTEN (KJHO‘-ICBI)IX HaBI)IKOB), KOTOpPbIC HMCIOT YHHUBCPCAJILHOC
3HAYCHHUE IS PA3JIMYHBIX BUIOB JCATEIBHOCTH, — IOMCKA, aHau3a U 00pabOTKU WH(OpMAIUH,
U3rOTOBJICHHE HWH(POPMAIMOHHOTO TPOAYKTAa W €ro IMPE3CHTAIMU, TNPUHATHS PEUICHUH,
KOMMYHHKATHBHBIX HABBIKOB, 0€30IIaCHOTO OOpaIIeHUs ¢ BEIIECTBAMH, MAaTePUAIAMU H TTPOIIECCaMU

B [IOBCE/IHEBHOM JKHU3HU U TPO(HECCUOHATIBHON NESATEIbHOCTH.

Jl5is TOCTH KEHUS ATHX 1ee B Kypce XMMHH Ha CTYIIEHH OCHOBHOIO 00IIero o0pa3oBaHUS PELIAIOTCS
CJIeIYIOLIUE 3aa4H:

v/ BHJEHHE W MOHMMaHHWE 3HAYMMOCTH XMMHYECKUX 3HAHUM JUIS KaXOTO YWICHA COIMYMa; YMEHHUE
OLIEHUBATh Pa3INyUHbIe (PAKTHI U SABJICHUS, CBSI3aHHbIE C XMMUYECKUMHU OOBEKTaMM M HpPOILlecCaMU
Ha OCHOBE OOBEKTUBHBIX KPUTEPHUEB U ONPEAEIEHHON CUCTEMBbI LIeHHOCTEH, (OpMYIUpOBaTh U
000CHOBBIBAaTH COOCTBEHHOE MHEHHE U YOCKICHHE;

v TOHMMaHWE POJM XUMHH B COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHHE MUPA U MCIIOIb30BaHHE
XUMHAYECKUX 3HAHUH JUI1 00BACHEHHS OOBEKTOB M MPOLIECCOB OKPYKAIOILIEH NeHCTBUTENBHOCTH
— NPUPOJHOM, COLMAIIBHOM, KYJIbTYPHOU, TEXHUYECKON CPEIBI;

v (OpMHPOBAHHE Y CTAPIIEKIACCHUKOB IIPH M3yIEHUH XUMHUH OIBITA MTO3HAHUS U CAMOIIO3HAHHUS C
MTOMOUIBIO KIHOYEBBIX KOMIIETEHTHOCTEHN (KIIFOUEBBIX HaBBIKOB), KOTOPHIE UMEIOT YHHUBEPCAIbHOE
3Ha4YeHHUE JUIA Pa3IMYHBIX BUJOB JIEATEILHOCTH, — IOKMCKa, aHaiIu3a U 00paboTKu HH(OpMAIuH,
W3TOTOBJIEHHE WH(POPMALMOHHOTO MPOAYKTa M €ro Ipe3eHTaluH, HPUHATHS peleHud, ,
KOMMYHHMKATHUBHBIX HAaBBIKOB, Oe30macHOro oOpalleHusi C BellecTBaMH, MaTepualaMu |

IpoleccaMy B MOBCEHEBHOM KU3HU U MPOPECCHOHATBHON AESITETbHOCTH.



HnarmpyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro nmpeamMera

OO0ydenne XMUMHUM B cpelHEW IIKoje Ha 0a30BOM YypOBHE MO JAaHHOMY KypCY CIOCOOCTBYET

JOCTHXKCHUIO O6y‘IaIOHII/IMI/IC${ CIICAYIOINUX JIHYHOCHIHBIX PE3YIbmamoes.

1)

2)

3)

4)

YyBCTBAa I'OPAOCTH 338 POCCUMCKYIO XMMHMYECKYH) HAayKy U OCO3HAHUE POCCUMCKON I'PaKIAHCKOU
UACHTUYHOCTU — 8 YeHHOCMHO-0PUeHMAYUOHHOU cghepe,

0CO3HaBaTb HEOOXOAMMOCTh CBOEH I103HABATEJIbHOW JAEATENBHOCTH M YMEHHE YIPaBIATh €lo,
TOTOBHOCTb U CIIOCOOHOCTH K CaMOOOPa30BaHMIO Ha MPOTSXKEHUH BCEH JKU3HU; TOHUMaHKUE Ba)KHOCTH
HETPEPBIBHOTO 00pa3oBaHUs Kak (HaKTopy YCIEUIHOH NpOoPecCHOHATBbHOH M OOIIECTBEHHOM
IESTeNbHOCTH; — 8 NO3HABamenbHOU (KOTHUTUBHOW, MHTEIIEKTYaIbHOMN) cihepe

TOTOBHOCTh K OCO3HAaHHOMY BbIOOpY JalibHeiliell o0pa3oBaTelbHOM TPAeKTOPUM WK cdepsl
PO eCCUOHAITBHON JIEATETBHOCTH — 8 mpy008oll chepe;

HENpPUSITHE BPEIHBIX NPUBBIYEK (KYpeHHs, YHOTpPeOJEHHs aJIKOrojs M HAapKOTHKOB) Ha OCHOBE
3HaHUH O TOKCHYECKOM M HApPKOTHYECKOM JCHCTBHH BEIIECTB — 8 chepe 300posbechepedrceHuss u
bezonacnoco obpaza sHcusnu;

Memanpedmemnbmm pe3yibmamamu OCBOCHHA BbIITYCKHUKAMU CpC,Z[Heﬁ MIKOJIBI KypCa XHUMHHU

SABJIAKOTCA:

1)

2)

3)

4)

UCNOIb306aHUe OCHOBHBIX METOJIOB TIO3HAHHS (OINpeNeieHue HMCTOYHHKOB YYEeOHOH M HaydHOU
uH(poOpMaluY, TONy4YeHHEe O5TOM uHpopMaluu, e€ aHaluu3, U YMO3AaKJIIYEHHs Ha €ro OCHOBE,
W3TOTOBIICHHE M Tpe3eHTalus HH()OPMAIMOHHOTO MPOAYKTA; MPOBEIEHUE HIKCIEPUMEHTa, B TOM
YHcie W B IPOLECCE HCCIIENOBATENBCKON JIEATEIBHOCTH, MOJCITUPOBAHUE W3YYaeMBIX OOBEKTOB,
HaOJto/IeHNe 3a HUMH, UX U3MEpEHUe, (QUKcaIis pe3ysbTaTOB) U UX HpuMeHeHue NSl TIOHUMaHUS
Pa3IMYHBIX CTOPOH OKPYXKAIOIIeH NeHCTBUTEILHOCTH,

gnadeHue OCHOBHBIMH WHTEIUICKTyaJdbHBIMUA ONEpanusMy (aHaTU3 W CHHTE3, CpaBHEHUE W
cucTeMaTu3amus, o0o0meHne W KOHKpeTHU3aIus, KiIacCU(UKAIMsi W TOWCK aHAJIOTOB, BBISIBICHUE
MIPUYMHHO-CJIEICTBEHHBIX CBfA3eH, (OopMynupoBKa TUIOTE3, HX MpoBepka M (QOpMYyIUpOBKa
BBIBOJIOB);

no3HaHue 00bEKTOB OKPYKAIOIIETO MHUPA B TUTAHE BOCXOXKICHHUS OT aOCTPAKTHOTO K KOHKPETHOMY (OT
00I11ero uepe3 4acTHOE K ETUHUIHOMY);

cnocobHocms BBIIBUT'aTh UJEU U HAXOJUTH CPCACTBA, H€06XOJIHMBIC JJI1 UX JOCTHIKCHUA,

5) ymenue QopMyaHpOBaTH LENHM M ONPEACIATh 33Jadyll B CBOEH I0O3HABATEIBLHOW JEATEIHHOCTH,

OMPEACIIATL CPCACTBA MJId JOCTUKCHUA neiaeu u peuIiCHuA 3a4a4;



6)

onpedensimb Pa3HOOOpa3HbIC HCTOYHHKU TONYYCHHUS HEOOXOAMMOW XWUMHUYECKOW HWH(opMaiuu,
YCTAHOBJICHHE COOTBETCTBUS COAEp)KaHUS M (POPMBI MpeacTaBIeHUS WH(GOPMAIMOHHOTO MPOIYKTa

ayJIUTOPHH;

7) yMeHue NPOAYKTHUBHO O6H_[aTBCH u B3aHMOHCﬁCTBOBaTB B IIponecce COBMECTHOM JACATCIIbHOCTH,

8)

YUUTHIBATh MO3UIIUU JPYTUX YIYACTHUKOB JIEATEIBHOCTH, 3 (PEeKTUBHO pa3peniaTb KOHPIUKTHI;
20MOBHOCMb K KOMMYHUKAlMM (TIPEICTaBIIATh Pe3yibTaThl COOCTBEHHOM IO3HABATEIBHOM

ACATCIIbBHOCTH, CJIBIIIATL U CIIYIIATh OIMIIOHCHTOB, KOPPCKTUPOBATH CO6CTBCHHyIO HOSI/IL[I/IIO);

9) ymenue WCTMONB30BaTh CPEACTBA MH(DOPMALMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHH (manee —

WKT) B pemeHMr KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OPraHU3alMOHHBIX 3334 C COOIIOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH OE30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHUs, MPaBOBBIX H

THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

10) énaoenue I3bIKOBBIMU cpeacrBaMu, B TOM YUCJIC U SA3BIKOM XUMHUH — YMCHUC SICHO, JIOTUYHO U TOYHO

U3NaraTb CBOIO TOYKY 3PEHHs, HCIONb30BATh a/ICKBAaTHBIE S3BIKOBBIE CPEJCTBA, B TOM YHCIE U
CUMBOJIbHBIC (XUMUYECKUE 3HAKU, HOPMYJIIBI U YPABHEHUS).

Hpedmemnbmu pe3yiomamamu NU3y4CHUA XUMHUU HA 0azoBOM YPOBHC Ha CTYIICHU CPCAHCTO 06HIGFO

O6paBOBaHI/I${ SABJBIFOTCA CJICAYIOIIUC PE3YJIbTAThI.

B no3naBartesnbHOM cepe:

v’ snanue (nonumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BOKHENIIMX TEOPUil Kypca OpraHMyYeCcKOn 1
00I11Iel XUMHH;

v ymenue HalbIIOIaTh, ONKMCHIBATH, (HUKCHPOBATH PE3YJILTATBl W JI€JaTh BBIBOJABI Ha OCHOBE
JEMOHCTPALIMOHHBIX M CaMOCTOSITENIbHO TMPOBEAEHHBIX SKCIEPUMEHTOB, HCIONB3YS AJI1 3TOTO
POIHOM (PYCCKHI WIJIM UHOM) SI3BIK U A3BIK XUMUH;

v\ ymenue KnacCU(pHMIUPOBATL XMMHUUYECKHUE DIEMEHTBI, MPOCTHIE BEIIECTBA, HEOPraHMYECKUE H
OpraHUYeCcKUEe COETMHEHUS, XUMHUUECKUE TIPOLIECCHI;

v yMmenue XapaKTepu30BaTh OOIIME CBOMCTBA, MOJYYEHHE W TMPHUMEHEHHE  M3YYEHHBIX KJIACCHI
HEOPraHUYECKNX U OPTaHUYECKUX BEIIECTB U UX BAXKHEHIIINX MPEACTABUTEIICH;

v onuceléamb KOHKPETHBIE XHMHYECKUE pEaKIMM, YCIOBUS MX IIPOBEICHUS M YIPaBJICHHS
XUMUYECKUMH MPOIECCaAMU;

v\ ymenue  TPOBOIUTHL  CaMOCTOSATENBHBIM ~ XUMHYECKHH  OKCIEPUMMEHT M HaOllroaaTh
JIEMOHCTPAIIMOHHBINA YKCIIEPUMEHT, (DUKCUPOBATH PE3YNHTATHl M JEIaTh BBHIBOJBI M 3aKIIOUCHUS
0 pe3yJbTaTaM;

v npoerosuposéams CBOMCTBA HEM3YYEHHBIX BEIIECTB 110 aHAIOIMU CO CBOMCTBAMM H3y4YEHHBIX Ha
OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTEI;

v\ onpedensmb WCTOUHMKHM XHMHYECKOW uWH(OpMaIMU, II01y4aTh €€, I[POBOAUTHL aHAJIM3,

M3rOTaBIIMBATh UH(GOPMAIIMOHHBIN MPOAYKT U NMPEACTABIATH €T0;



v ymemsb noaw3oeamvcs 00A3aTeIbHBIME CIIPABOYHBIMU MaTepHaiamMu: [1eproandecKkoil CHCTeMo
xumudyecknx snementoB [l . MenzaeneeBa, Tabnumeid pacTBOPUMOCTH, 3JIEKTPOXMMUYECKUM
pPAIOM HANpSOKEHUM METaJuIoB, PSAOM 3JIEKTPOOTPULATENIBHOCTH — Ul XapaKTEPUCTUKU
CTPOEHUS, COCTaBa U CBOWCTB aTOMOB XMMHUYECKHX 371eMeHTOB |—IV neproaoB u o0pa3oBaHHbBIX
VMU IIPOCTBIX U CIOXKHBIX BEILECTB;

v’ ycmanoénenue 3aBUCHMOCTH CBOWCTB U PHUMCHEHHUS BXKHEUIIINX OPraHMIECKUX COCIAUHEHHN OT
UX XHUMHYECKOTO CTPOCHHUS, B TOM 4YHCIE M OOYCIOBICHHBIX XapaKTEpPOM STOrO CTPOCHHUS
(mpenenbHBIM WM HeNpeAeIbHbIM) U HATMYMeM (pyHKIMOHAIBHBIX TPYIII;

v’ MmoOdenuposanue MOJICKYJI HEOPIraHUYECKUX ¥ OPTaHUYECKHUX BEILECTB;

v nonumanue XUMHIECKOM KApTHHBI MHUPA KaK HEOThEMJIEMOM YACTH IEIOCTHON HAYYHOU KapTHHBI
Mupa.

B ueHHOCTHO-OpHeHTAaUMOHHOW cdepe — dopMupoBaHHe COOCTBEHHOW MO3UIMU IPH OLEHKE
IIOCJIEACTBUM [UI1 OKDPY)KAIOIIEH CpeAbl IEATEIbHOCTH YEIOBEKA, CBS3aHHOM C INPOM3BOACTBOM H
nepepadoTKON XUMHUECKUX POIYKTOB;

B TtpynoBoii cdepe — nposedenue XUMHUECKOTO JKCIEPUMEHTA; pa3zeumue HABBIKOB Y4eOHOM,
IIPOEKTHO-UCCIIEA0BATEIbCKOM M TBOPYECKOM JEATEIbHOCTU IIPU BBIIOJHEHUH WHIMBUIYaJIbHOTO
IIPOEKTa 10 XUMUH;

B cdepe 310poBoro odpasa kusHu — cobar00eHue TMpaBuwil 0E30MaCHOTO OOpaIIeHHs C BEIIECTBAMH,
MaTepuajgamMH; OKa3aHUE NEpBOM IMOMOILIM MpPU OTPABICHHUSAX, 0XKOrax M TpaBMax, IMOJYYEHHBIX B
pe3yabTaTe HapylIeHHs MpPaBUI TEXHUKHM O€30MacHOCTH MpH paboTe ¢ BeleCTBAMU U J1aOOPaTOPHBIM

o0opynoBaHUEM.

CoaepixkaHue nmporpaMmbl
Xumus 10 kaace

Teopusi crpoennsi opranumveckux coenunenuii A. M. byraeposa. Ilpeamer oprannveckon
XHMHH.

Opranudeckue BellecTBa: MPHUPOJHBbIE, MCKYCCTBEHHblE U cuUHTeTHueckne. OCOOEHHOCTH cocTaBa M
CTpOEHHMs OpraHnyeckux Beuiects. Butanusm u ero kpax. [lonstue 06 yrieBonopoaax.

OcCHOBHBIC TMOJIOKEHHSI TEOPHMH XHMHYeCKOro crpoeHusi bByrtiaeposa. BaneHTHOCTS.
CrpykTypHble (hOpMyIbl — MOJHBIE U COKpaméHHble. [IpocThie (oaMHapHbBIE) U KpaTHbIE (IBOWHBIE U
TpoliHble) cBs3U. M30Mepsl u n3omepus. BzanMmHoe BisiHEE aTOMOB B MOJIEKYJIE.

Hemoncmpayuu. Hexoropple o0IMe XMMHUYECKHE CBONCTBA OpPraHMYECKMX BEIECTB: MX TOpPEHHE,
IUIaBJIeHHe W oOyriauBaHue. Mopenu (IIapoCTep)KHEBbIE U OOBEMHBIE) MOJIEKYJI OPraHUYECKHUX

COeIMHEHUI Pa3HbIX KJIACCOB. OHpCIleJ'ICHI/IC 9JICMCHTHOI'O COCTaBa OPraHUYCCKUX COCIUHEHMI.



Jlabopamopnusie onvimul. I3roTOBICHHE MOJICIIEN OPraHUYECKUX COCAMHEHUIM.

YriieBoa0pobI U UX NPHPOJIHBbIE HCTOYHUKHU

IIpenesabHble yrieBoaopoabl. Ajdkanbl. Omnpenenenue. ['oMonoruueckuil psj ajJkaHOB U €rO
obmas ¢opmyina. CrpykrypHas u3oMmepus yriepoaHoidl wnenu. Pagukansl. HoMmeHknaTypa ajikaHOB.
XUMHUYECKHE CBOWCTBA QJIKAHOB: TOpPEHUE, peakUUu 3aMelleHHs (TaJIoreHUPOBAHUE), peaKLus
Pa3IoKEHUS METaHa, peakl s JeruApUpPOBaHUs dTaHa.

HenpenenbHble yrieBoaopoabl. AJIKeHbl. OTWIEH. ['OMOJOTrMYECKUM psifi  aJKEHOB.
Homenknarypa. CrpykrypHas wu3omepusa. IIpOMBIIIZICHHOE IIOJMydE€HHE QJIKEHOB: KPEKUMHI U
JEeTUIpUpOBaHKE alIkaHOB. Peakuus perujaparaiuu 3TaHONA, KakK JIAOOPATOPHBIA CIOCOO IMOIy4eHUs
STHJICHA. Peakuuyu mnpucoenvHEHus: TUApaTanus, TUAPOTraJOreHUpOBaHUE, TIaJOr€HUPOBAHUE,
nonmumepuzanuu. [lpaBuno MapkoBaukoBa. OxucieHue ankeHoB. KadecTBeHHBIE peaknuu Ha
HENpeeNbHbIE YIIIEBOAOPOIBL.

Auaxkanuennbl. Kayuykn. Homenknatypa. ConpsbxéHnbele nueHbl. byranuen-1,3, usomnpe.
Peakuus JleGenesa. Peakuuu npucoenuHeHust ankaaueHoB. Kayuyku: HaTypalibHbIM, CHUHTETUYECKHE
(OyTanueHoBBIN, N30IPEHOBBIN). Bynkanuzauus kayuyka. Pesuna. D60HHUT.

Aaxunbl. OOmas xapakTepucTHKa romojoruuyeckoro psjga. CrocoObl oOpa3oBaHus Ha3BaHUMN
QJIKUHOB. XuMuyeckue CBOICTBa aleTUIICHA! rOpEHHeE, peakuuu IIPUCOEAUHEHNUS:
TUIpOTaJIOr€HUpPOBaHKe, TajJoreHupoBaHue, ruaparanus (peakuus KydepoBa), — ero mnonydeHue u
MpUMEHEHNE. BUHMIXJIOPHUA U €r0 NOJIMMEPU3alks B MOJIUXJIOPBUHUIL.

Apenbl. beH3011, Kak IpeIcTaBUTENb ApOMATUYECKUX YTIIEBOLOPOAOB. CTPOEHHE €ro MOJIEKYIIBI U
CBOMCTBa (pU3MUECKHE M XMMHUYECKHE CBOWMCTBA: TOpEHHUE, PEaKLMU 3aMEelleHHs] — TraloreHUpOBaHUE,
HuTpoBanue. [lonydyeHue u npuMeHeHne 6eH3oia.

IIpuponubiii 1 momyTHblii ra3pl. CocraB npupoaHoro rasa. Ero HaxoxaeHue B HpUpOJE.
[TpenmymiecTBa MpUPOJHOIO raza Kak TOMJIMBA. XUMHUECKas epepaboTka MpUPOAHOTO raza: KOHBEpPCHs,
nupoan3. CUHTE3-Ta3 U €ro NpUMEHEHNUE.

[TonmyTHbIE Ta3bl, ux coctaB. [lepepaboTka MOMYTHOrO ra3a Ha (ppakuuu: Cyxol ra3, mponaH-OyTaHOBas
CMeCh, Ta30BbIH OCH3HH.

Hedtb u cnocodbl eé nepepadorku. CocraB HedTu U e€ mepepaboTka: MeperoHka, KPeKHHT,
pudopmunr. Heprenponykrsl u ux nomydenue. [lonstue o0 OKTaHOBOM 4Mcie. XUMHUYECKHE CITOCOObI
MOBBILICHUS KauecTBa OEH3MHA.

KamenHnsblii yroas u ero mnepepadorka. KokcoBaHWe KaMEHHOrO yriasi M €ro IPOIYKTHI:
KOKCOBBIH ra3, aMMuayvHasi BoJia, KAMEHHOYTOJIbHasi cMoJ1a, KOKC. ['a3udukanus KaMeHHOTO YTJIsl.
Jemoncmpayuu. I'opeHrie NpeneabHbIX U HENPEAENbHBIX YIJIIEBOJOPOAOB: METaHa, dTaHa, aleTHICHA.
KauecTBeHHBIE peaklMM Ha HENpeAeSbHbIE YIIeBOJOPOAbl: 00ECIBEUNBAHUE ATUJIEHOM U alleTUJICHOM

pacTBOpPOB TMEpMaHraHaTa Kaiusg W OpoMHON BOjabl. OTHOIIEHHWE O€H30Jla K OITUM OKHCIUTEISIM.



Herunpatanus »TaHona. [maponu3 kapOouaa kambnus. Komnexknunm «HedpTs u  HepTenmpomayKThI,
«KaMeHHBI! yroib U IpOIyKTHI ero nepepadoTkmny, «Kayuaykny». Kapra none3nsix nckonaemsix PO.
Jlabopamopusie onvimor. OOHApYKEHHUE POAYKTOB rOpeHus cBeuu. VccienoBannue cBOMCTB KaydyKOB.

Kucaopona- u azorcoaepskamue OpraHu4ecKue coeJuHeHHus

Opnoaromubie  cnuptbl. Onpenenenue. DyHKUMOHANBHAs  TUAPOKCWIbHAS — IpyMIA.
['omosnoruueckuii psg NpeAeabHBIX OJHOATOMHBIX CIUPTOB. M3oMepus mosiokeHus: (yHKIHOHATBHON
rpynnsl. BopoponHas cBsi3b. XHMMHUYECKHE CBOMCTBa CHUPTOB. AubJeruaHas rpynna. Peakuus
TepupUKaLMHU, clloKHbIe Y3pupsbl. [Ipumenenne cnupToB. JlelicTBHE METHIIOBOIO U 3TUJIOBOTO CHUPTOB
Ha OPTaHM3M YeJIOBEKa.

MHoroaromMHble CIUPTHI. DTUIECHIVIMKOIb, KaK IIPEICTABUTEND ABYXaTOMHBIX U INIMLIEPUH, KaK
MIPEACTABUTENbL TPEXATOMHBIX CHUPTOB. KauecTBeHHass peakuus Ha MHOTIOATOMHBIE CIIMPTBI, HX
CBOMWCTBa, IIoJydeHue u npumenenue. [louarue o6 antudpusax.

®enosa. CtpoeHue, MolyuyeHue, CBOicTBa UM npuMeHeHue ¢eHosna. KadecTBeHHBbIE peakluu Ha
¢denon. BzanmHoe BiIHMsiHEE aTOMOB B MOJIEKYJIe (heHOIa.

Aabaeruabl M KeTOHbl. DopMmaibieru] M aneTalbAeru], KaK IPEICTaBUTENIN aJbIErHJIOB,
cocTaB X MoJiekys. DyHKIMOHaNbHAs KapOOHUWIbHAsA rpynna. KadecTBeHHbIE peaklUy Ha allbJeTH/IbI.
CBoiicTBa, moiy4yeHue M NMpUMEHEHHe (GopmManbleruja U anetanpieruaa. Peakiuu mojJuKoHIeHCAuU
st popmanpaeruaa. [loHsTre o KeToHaxX Ha MPUMEPE alleTOHA.

Kap6oHoBble KHCIOTBHI. ['OMOJIOTHYECKHMI pSAJ TPEACTBbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KkucaoT. JKupHble KapOOHOBBIE KHCIOTHI. XMMHUYECKHE CBOICTBAa KapOOHOBBIX KUCHOT. [lomyueHue u
IIPUMEHEHHUE MYPABbUHON U YKCYCHOU KHCIIOT.

Caoxubie 3¢pupbl. Kupsbl. Peakius stepuduxanuu. Cnoxusie 3¢upel. Kupel, ux coctaB u
rupoau3 (KUCIOTHBIN U menoyHoi). Mbuta. ['uipupoBanue ;xupos.

Yraesoabl. VYriaeBoasl. MoHocaxapuiael. [moko3a  kak  ampaerupocnupt.  CopOur.
MonoyHokucnoe u crnuproBoe OpoxkeHue. Potocunres. ucaxapuasl. Caxaposza. [lomucaxapumabl:
Kpaxmall, [eJUTFII03a.

AMUHBI. AMUHOTpYIINIa. AMUHBI MpefieNibHble U apomatuyeckue. AHwiIMH. [lonydyeHne aMUHOB.
Peakuust 3unnHa. XuMu4yeckue cBONCTBA U IPUMEHEHUE AMHUHOB.

AMMHOKHUCJIOTBI. AMHHOKHUCIIOTBI, COCTaB HX MOJEKYJI U CBOHCTBa, Kak aM(OTepHBIX
OpraHWYECKUX COEIMHEHUH. [ JMIMH, Kak MNpeACTaBUTENb AaMUHOKHUCIOT. llomydeHuwe mnomunernaoB
peakuuen noJmkoHAeHcauu. [ToHsTHe 0 MeNTUAHON CBA3H.

Beakn. Crpoenue Moinekyn O€NKOB: TNEpBUYHASA, BTOPUYHAs W TPETUYHASA CTPYKTYPBHI.
KavecTBeHHbBIE peakiiuy Ha O€JIKH, UX THIPOJIN3, IeHATYpalus 1 OHolorndeckue QyHKINH.
Memoncmpayuu. llomydeHne anbpAEeTHIOB OKHUCIEHHMEM cnupToB. KadecTBeHHas peaknus Ha

MHOTOATOMHBIE  CIHPTHL. 3aBUCUMOCTh pacTBOPUMOCTH (eHolIa B BOJAE OT TEMIEpaTyphl.



B3aumopeiictBue ¢ 6pomHoi Bomoi u xmopuaoMm xene3a(lll), kak kadecTBeHHbIE peakuu Ha (EHOI.
Peakiuu cepeOpsiHOTO 3epkajia U CO CBEXENoJydeHHbIM ruapokcuaoM meau(ll) mpu narpeBanuu, xak
KayeCTBEHHBbIC peakiuu Ha anpaeruapl. OOpasibsl MypaBbHHOH, YKCYCHOH, NaJbMHUTHHOBOW H
CTEapUHOBOW KHUCJIOT U MX PACTBOPUMOCTH B BOJE. AJIbJETHUIHbIE CBOMCTBA U CBOMCTBA MHOTOATOMHBIX
CHHUPTOB TJIOKO3bl B peakuuu c¢ rugpokcugom Mmeau(ll). Unentudukanus kpaxmana. KauecTBeHHBIE
peaxiuu Ha OeNKH.

Jlabopamopnwie onvimpr. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJBI U ATaHONA. PacTBOPUMOCTH INIMLIEpUHA
B BOJIe. XMMHUYECKHE CBOMCTBA YKCYCHOM KHUCIOTHL. OrmpeneneHue HENPEIeIbHOCTH PACTUTEIHHOIO
Macna. Mnentudukanus kpaxmalia B HEKOTOPHIX HPOAYKTax MUTaHUsA. V3roToBiieHHME KpaxMaibHOIO
Kieicrepa. MI3rorosiieHre MOJIEIIEH MOJIEKYJI aMUHOB. MI3roTOBIEHNE MOJIETN MOJIEKYJIbI TJIULIMHA.
Ilpakmuueckasa paboma. UneHTHPUKALUS OPraHUYECKUX COeITMHEHHH.

Opranuveckasi XuMusi 1 001IECTBO

buorexnosiorusi. Ilepuonst e€ pasputus. Tpu HampaBieHUS OMOTEXHOJOTHH: TE€HHas (WM
IFEeHETUYECKasl) WMH)KEHEpUsl; KIIETOYHas WHXKEHepus; Ouosorudeckas HWHXKeHepusa. ['eHeTuuecku
MomudunmpoBanueie  opranm3smel  (MO) u  TpancrenHas  mpoaykuus.  KionupoBanwme.
NMMmoOunu3oBanHbie (hepMEHTHI U UX IPUMEHEHUE.

IMoanmepsl. Knaccuduxarus nonumepos. VckycCTBEHHBIE MOJIMMEPHI: LEJUTYJIONA, alleTaTHBIN
mENK, BUCKO3a, LeJIodaH.

Cunrernyeckue nmosuMepsl. [lonumepusanys U MOJMKOHJEHCANMS, KaK CHOCOOBI MOJTyYEHUs
nojgumepoB. CuHTeTHuYeckre Kaydyku. [lonuctupon, TedaoH U NOIMBUHWIXJIOPUI, KaK MpeACTaBUTEIH
1actMacc. CHHTETUYECKHE BOJIOKHA: KAaIIPOH, HAMJIOH, KEBJap, JIaBCaH.

Jemoncmpayuu. Konneknuy KaydyKoB, IJIaCTMAcC, CHHTETHMYECKHMX BOJOKOH W HU3JENMA W3 HHUX.
depMEeHTaTUBHOE Pa3JI0kKEHHE MEPOKCHAA BOAOPOJA C MOMOIIbIO KaTajla3bl CBEXKEHATEPTHIX MOPKOBU
WIN KapTodels.

Jlabopamopnwie onvimobi. O3HAKOMIIEHUE C KOJUIEKIIUSIMU Kay4yKOB, IUIACTMACC U BOJIOKOH.

IIpakxmuueckan paboma. Pacno3HaBaHue IJIACTMACC U BOJTOKOH.

Xumus 11 kiaace
\CTpoeHue BelecTn



OcHoBHBIE cBeJeHHsI 0 cTPoeHHH atoMa. CTpoeHue aToMa: COCTaB siApa (HYKJIOHBI) M JIEKTPOHHAs
obomnouka. Ilonstue 06 m3zoromax. [loHATHE O XMMHUYECKOM 3JIEMEHTE, KaK COBOKYIMHOCTH aTOMOB C
OJIMHAKOBBIM 3apsI0M sJIpa.

Ilepuonuyeckas cucrema xumuuyeckux 3j1emMenToB [[. U. MeHaeneeBa B cBeTe Y4eHHUSI O CTPOEHHH
aroma. Ousnyeckuii cMpica npuHaToN B Tabnuue [. . MenaeneeBa CMUMBOIMKH: OPSIKOBOTO HOMEpa
3JIEMEHTa, HOMepa mepuojna M Homepa Tpynnbl. lloHsATHE O BajlleHTHBIX AeKTpoHax. OToOpakeHue
CTPOCHHUSI JJIEKTPOHHBIX OO0OJOYEK AaTOMOB XHMMHYECKHUX OJIIEMEHTOB C IOMOIIBIO JJIEKTPOHHBIX H
AIEKTPOHHO-TPAPUIECKUX HOPMYII.

OOBsicHEeHHE 3aKOHOMEPHOCTEH M3MEHEHMs CBOWCTB 3JIEMEHTOB B MEPHOAAX U IPYIIax MEepUOIUYECKOM
CUCTEMBI, KaK CJIEJICTBUE UX AIEKTPOHHOI'O CTPOEHUS. DJIEKTPOHHbBIE CEMENCTBA XMMUUECKUX 3JIEMEHTOB.
CpaBHenue Ilepuoanyeckoro 3aKko0Ha M TeOPHMU XMMHYECKOr0 CTPOeHHUsI Ha (purocopckoii ocHoBe:
IIPEANIOCBUIKM OTKpBITUS llepnonnyeckoro 3akoHa M TEOPUM XMMHYECKOTO CTPOCHMSI OPTaHUYECKUX
COCJUHEHUH; POJb JUYHOCTH B HUCTOPUM XUMHM; 3HAYEHUE IPAKTHUKUA B CTAHOBICHUM U Pa3BUTUU
XUMHYECKHUX TEOPHUH.

HNonnas xumMuyeckasi CBSI3b 1 MOHHbIE KPUCTAJIMYecKHe PeléTKH. KaTHOHbI U aHHOHBL: UX 3aps/ibl
U KjaccupuKalus IO COCTaBy Ha mpoctble M cioxsble. [IpencraBurenun. Ilonsartue o0 HOHHOM
XUMHUYECKOM cBsi3u. MoHHasg KpucTtajuimdyeckas pemérka M (u3nyeckue CBOMCTBAa BEIIECTB,
00YCIIOBJICHHBIE THM CTPOCHUEM.

KoBajienTHasi xuMmnueckasi CBfi3b. ATOMHBbIE W MOJIEKYJSIPHble KPHCTANIHYECKHE PElIETKH.
[loHsiTE O KOBaJEHTHOM CBSI3U. OJEKTPOOTPULIATEIBHOCTh, HENOJISIPHAs U TOJSpHAas KOBAJICHTHBIC
cBs13u. KpaTHOCTh KOBaleHTHOH CBsI3UM. MexaHU3Mbl 00pa30oBaHMs KOBAJIEHTHBIX CBSI3e€H: OOMEHHBINH M
JIOHOPHO- aKLeNnTopHbIi. [lonsgpHOCTE MOJEKYINbI, KaK CJIEACTBUE MOJSPHOCTU CBSI3U M TEOMETPHUH
MoJieKynbl. Kpucraminueckue peméTku ¢ 3TUM THIIOM CBSA3HM: MOJIEKYJsipHble U aToMHble. Dusnueckue
CBOMCTBA BELIECTB, 00YCIOBICHHbIE TUIIOM KPUCTAIUTMYECKUX PELIETOK.

Mertannu4yeckasi ¢Bs3b. [loHATHE O METAUIMUECKON CBSI3M M METAUIMUECKUX KPHUCTAUIMYECKUX
pemiéTkax. @U3nUeCKre CBOWCTBA METAJUIOB HA OCHOBE HX KPHUCTANIMYECKOTO CTpoeHHus. [IpuMeHeHue
METaJUIOB Ha OCHOBE UX CBOMCTB. UEPHBIE M LIBETHHIE CILIABBI.

Bonoponnasi xummyeckasi cBs3b. MeXMOJEKyJIsApHas U BHYTPUMOJIEKYJSIpDHAs BOJOPOAHBIE CBSA3H.
3HaueHUE MEKMOJIEKYIISIPHBIX BOJOPOIHBIX CBSI3E€H B IPUPOJIE U XKU3HHU YEIOBEKA.

IHonumepsl. IlonydeHne MOIMMEPOB peakUMsAMHU MOJMMEPU3ALMHM W TNOJWKOHJEHcaunu. BaxHelmme
MPE/ICTaBUTENIM TJIaCTMAcC U BOJIOKOH, HUX I[IOJIy4eHHe, CBoicTBa M mnpuMeHeHue. [lonstue o
HEOPraHWYECKUX MOJIMMEpPaxX U UX MPEACTABUTEIM.

JMucnepcHble cucteMsl. [lonsTue o nucnepcHoit (aze u IUCHEPCHOHHON cpefie. ArperaTHOe COCTOSIHUE

pasmep yactuil (a3bl, KaK OCHOBA JJIsl KJIACCH(PUKAIMN AUCIEPCHBIX CUCTEM. DMYJIbCHUHU, CYCTIICH3HH,



a’po30JIi — TPYIIbl TpyOOAUCIIEPCHBIX CUCTEM, HMX TMPEACTaBUTENU. 30 W TeId — TPYIIbI
TOHKOJMCIIEPCHBIX CUCTEM, UX NpeacTaBuTenu. IIonsaTue o cuHepes3nce U KoaryJisanyi.

JHemoncmpayuu. Ilepuoanyeckoil cucteMbl XUMU4Yeckux 3iieMeHToB . M. MenpeneeBa B pa3iinuHbIX
dbopmax. Mozienb HOHHON KPHUCTAUNIMYECKOM PEeIETKN Ha MpUMepe XJopuaa HaTpusi. MuHepassl ¢ 3TUM
TUIIOM KPUCTAJUIMYECKOM PEIIETKOM: KaJbUUT, TraauT. Mopenn MOJIEKYJISIPHOM KpUCTAUIMYECKOU
PELIETKH HA NPUMEPE «CYXOrO JbJa» WIA MOJAa U aTOMHOM KPUCTAJUIMYECKOW PElIETKH HAa IpUMEpe
anMasa, rpadura wiM kBapra. Mojaenb MOJSPHOTO 00béMa raza. Mojaenu KpUCTAJUIMYECKUX PEIIETOK
HEKOTOpBIX MeTayioB. Kosiekiuu 00pa3loB pa3iIUyHBIX JUCHEpCHBIX cucteM. CuHepesnc Hu
KOAaryJisLusl.

Jlabopamopuvie onvimol. KoHCTpyUpOBaHHE MOJEIN METALINYECKON XumHuueckoil cBszu. [lomyuenue
KOJJIOWJHOTO PacTBOpa KYpPHHOTO O€JKa, UCCIEJIOBAHHE €r0 CBOMCTB C IMOMOIIBIO JIa3epHON YKa3KH H
MpOBeJIEHUE ero jaeHarypanuu. [lomydeHue SMynbCHU pPacTUTENBHOTO Macia M HaOmoaeHue 3a eé
paccrnoenueM. [TonydeHnue cycreH3un «M3BeCTKOBOTO MOJIOKa» U HAOIIOJeHHE 3a €€ CeIMMEHTaIUeH.
XuMHYeCcKHe peaKkunu

Kanaccudpukanma xumMuyeckMx peakumid. AJuloTponu3alus W H30MepU3alMs, Kak peakuuu 0e3
M3MEHEHHUs COCTaBa BellecTB. Astorponus u e€ npuuuHbl. Kiaccudukamnus peakuuii mo pasinyHbIM
OCHOBAHUSIM: TI0 YHCIIy U COCTaBYy pPeareHTOB U MPOAYKTOB, MO ¢a3e, IO MCIOIb30BaHUIO KaTaau3aTopa
i pepMeHTa, o TeroBomy 3P dexty. TepMoXxuMudeckne ypaBHEHUS peakuii.

CxopocTh XMMHYeCKMX peakuuii. PakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XMMHUYECKHX pEeaKLUi:
IIPUPOJIa PEArUPYIOLINX BEILECTB, TEMIIEPATyPa, IJIOIIAAb UX COIIPUKOCHOBEHHUS PEarupyrOLINX BELIECTB,
UX KOHILIEHTpAIMs, NpUCYTCTBHE KaTanu3aTopa. [loHsTne o karamuze. @epMeHThI, Kak OMOJIOTHYECKUe
Kataan3aTopbl. UHrMOUTOpPHI, KaK «@HTOHUMBbI) KaTaJu3aTOPOB U UX 3HAUYEHUE.

XuMHnuyeckoe paBHOBecHMe M CrocoObl ero cMmeinenusi. Knaccuduxanus XUMHYECKUX PEAKIUNA TIO
NpU3HaKy uX HampasieHus. [loHsaTne 00 0OpaTUMBIX peakuMsX M XHUMHYECKOM paBHoBecuu. [IpuHIumn
Jle-IllaTense M cmOCOOBI CMEIIEHUS XUMHUYECKOro paBHOBecus. OOmas XxapakTepuCTHKa peakLui
cUHTe30B ammuaka M okcuzaa cepbl(VI) m paccMoTpeHue yclioBUM CMEIIEHHsS WX pPaBHOBECUS Ha
ITPOU3BO/ICTBE.

I'uaposmm3. OOpatumblii M HeoOpaTUMbIH Truapoiu3bl. [uaponus conmeit m ero Tumsl. [uaponus
OpPraHUYECKUX COEJIMHEHHH B JKMBBIX OpPraHM3MOB, Kak OCHOBa oOMeHa BemiecTB. [lonsTHe 00
SHEPreTHYECKOM OOMEHE B KJIETKE U POJIU THAPOIIN3a B HEM.

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE peakiuu. CTEreHb OKUCICHUS B e€ ompeesieHne o Gopmyaam
OpPraHMYECKUX U HEOPTAaHUUYECKUX BEIIECTB. DJIEMEHTHI U BEILIECTBA, KAK OKMCIUTEIN U BOCCTAHOBUTEIH.
ITonsTre o mporeccax OKUCIEHUS U BOCCTaHOBJIEHMsI. COCTaBIEHNE YPaBHEHUN XMMHUECKHUX PEAaKIIUN Ha

OCHOBC JJICKTPOHHOT'O OanaHca.



DJIEKTPOJIM3 PACIUIaBOB W PACTBOPOB JJEKTPOJIHUTOB. XapaKTePUCTHKA JJIEKTPOJIM3a, Kak
OKHCJIUTEIbHO-BOCCTAHOBUTEJIBHOTO Ipolecca. OCOOEHHOCTH AJIEKTPOIIN3a, IPOTEKAIOIIETO B pacTBOpax
ANEeKTPoNIUTOB. [IpakTHUeckoe NpUMEHEHHUE IEKTPOJIN3A: MIOJIyUEHUE FaJIOT€HOB, BOJOPO/Ia, KUCIOPOAa,
IIEJIOYHBIX METaJUIOB U IIEJNOYei, a TakKe allOMUHHUSA SJCKTPOIM30M pACIJIaBOB U PAacTBOPOB
COECIUHEHUI ATUX osneMeHToB. [loHSATHE O ranbBaHOIUIACTHUKE, TallbBAHOCTETUH, padUHUPOBAHUU
LBETHBIX METAJLIOB.

Jemoncmpayuu. PactBopeHHe CepHON KHCIOTH M1 aMMHAYHOW CETUTPHI U (PUKCAIUS TETUIOBIX SBICHUI
JUIS 9TUX TPOLecCCOB. B3anMOJIECTBUS pacTBOPOB COJITHOM, CEPHOM U YKCYCHOM KHCIIOT OJMHAKOBOM
KOHIIEHTPAallMd C OJMHAKOBBIMH KycOukamH (TpaHyllaMu) LHMHKa W B3aWMOJEWCTBHUE OJIMHAKOBBIX
KYCOYKOB pa3HbIX METAJJIOB (MarHus, IIMHKA, KeJie3a) C PacTBOPOM COJISHOM KHUCJIOTHI, Kak MpUMEp
3aBUCUMOCTH CKOPOCTH XHMHUYECKHX PEAKIUHA OT MPHUPOIbl BEIIECTB. B3ammonaeicTBue pacTBOPOB
THOCYJb(aTa HATPUsI KOHIEHTPALMU U TEMIEPaTyphl C PacCTBOPOM CEpPHOU KUCIOTHI. MojenupoBaHue
KUISIIEro crosi». Vcmonp3oBaHNEe HEOPTraHMUYECKUX KaTaau3aTopoB (coleil kenesza, Moauaa Kaius) U
MPUPOJHBIX O0BEKTOB, COJAEPIKAIIMX Karajady (Chlpoe Msco, KapTodenb) A pa3iokKeHUs MepOKCcHaa
BOZIOpOJa. B3amMopeiicTBHEe IMHKAa C COJSHOW KHCIIOTOW HHUTPATOM cepedpa, Kak MPHMEPHI
OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHON peakiuii u peakuuu obmeHna. KoHcTpyupoBanue Mozenu
anekTponusépa. BuaeodparMeHT ¢ MpOMBIIIUIEHHON YCTAaHOBKH JIJISl TIOJTYYCHHS aTFOMUHUS.
Jlabopamopnvie onvimer. Vnnroctpanus npaBuwia bepromie Ha MpakTUKE — IPOBEJIEHUE pEeakUuil ¢
oOpa3oBaHMEM OcCajJKa, ra3a U BOJbl. [ €TEpOreHHbIN KaTajiu3 Ha IMpPUMEpPE pa3JIOKEHUs MEePOKCHAA
BOJIOPOJIa B MPUCYTCTBHH JMOKCHAAa MapraHia. CMeleHne paBHoBecus B cucteme Fe®™ + 3CNS™ «
Fe(CNS)3. HcnpiTanue HWHAMKATOPAMH CPEIbl PACTBOPOB COJIEH pas3iMYHbIX THIOB. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHAS PEAKIUs U PEakids oOMeHa Ha MpUMEpEe B3aUMOJEHCTBUSI PACTBOPOB Cyib(ara
menu(Il) ¢ sxene3om u pacTBOPOM IIETOYH.

Hpakmultecmm paﬁoma. Pemenue IKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEME «XuMHYECKas peaKkmus».

BenrecTBa u UX CBOJiCTBa

Metaibl. u3nyueckne CBOMCTBA METAUIOB, Kak QYHKIIUS UX CTpOeHUs. JleneHre MeTauioB Ha TPYIIITbI
B TEXHUKE U XUMHHU. XHMHUYECKHE CBOMCTBA METAJUIOB U DJIIEKTPOXMUMHUYECKUH PAI HANPSIKEHUMN.
[TonsTHe 0 MeTauIOTEpMUHU (ATFOMHUHOTEPMUU, MAaTHUETEPMHH U JIP.).

Hemertaniabl. baaropoansie rasnsl. Hemerannel kak okucnurend. Hemerannel kak BOCCTaHOBUTENH. Psijg
AIEKTPOOTpHUIIATENFHOCTH. IHEPTHBIE WM OJIarOpOIHBIC Ta3kl.

Kuciaorsl Heopranuveckue m opranmveckue. KuclIOTBI ¢ TOYKM 3peHUST aTOMHO-MOJEKYISIPHOTO
yueHusi. KHUCIIOTBI ¢ TOUKHM 3pEHUS] TEOPUH ANEKTPOIUTUUYECKON nucconuanuu. Kuciaorel ¢ TOUku 3peHust

MpOTOHHOM Teopuu. O6IKe XuMHUecKre cBoiicTBa kucioT. Kiaccudukanus Kucior.



OcHoBaHMs HeOpraHu4veckue U opranudeckue. OCHOBaHUS C TOYKH 3PEHUS aTOMHO-MOJIEKYJIIPHOIO
yueHus. OCHOBaHMSI C TOUKHM 3PEHHUS TEOPUU DJIEKTPOIUTHUECKON aucconranuy. OCHOBaHMS C TOUKH
3peHusi MPOTOHHON Teopuu. Kiaccupukamus ocHoBaHW. XHWMHUYECKHE CBOMCTBA OPraHUYECKUX U
HEOPraHW4YeCKUX OCHOBAHUM.

AM@oTepHble COeMHEHUS] HeopraHuyeckue H opranunvyeckme. Heopranumyeckue amdoTepHbIe
COCMHEHUS: OKCUABI U TUIAPOKCHIBI, — UX  CBOMCTBAa M mMoiydyeHHe. AMQOTepHbIE OpraHHYecKHue
COEMHEHMS Ha IpUMepe aMUHOKHUCIIOT. IlenTuapl u nenTuaHas CBA3b.

Coau. Knaccudukanus coineid. XKEcTkocTh BoAbI M criocoObl €€ ycrpanenus. [lepexonm kapOoHara B
rupokapOoHar u o6patHo. O0IIMe XMMHUYECKHE CBOMCTBA COJIEH.

Jemoncmpayuu. Komnexmus METAaJLJIOB. Komnexkmus HEMETAaJIJIOB. BiaumoneiicrBue
KOHILICHTPUPOBAaHHOM a30THOM KHCIOTBHI C Menblo. Bemblika TepMHUTHOM cMecH. Bcenblmka 4€pHOro
1nopoxa. BpITeCHEHHE Tallor€HOB M3 HMX PACTBOPOB APYIMMH TajloreHamH. BzaumopelicTBue napos
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJSIHOW KUCIOTHI M aMMHUaka («abiM 0e3 orusy). [lonyyenune ammuaka
U U3Y4CHUE €ro CBOMCTB. Pa3inuHble ciaydan B3auMOJACHUCTBUS DPACTBOPOB COJIEW AIOMHHHS CO
ménoypto. Ilomydenue :KECTKON BOABI M yCTPAHEHUE €€ KECTKOCTH.

Jlabopamopuvie onvimal. 11onydyeHre HEPaCTBOPUMOIO THJIPOKCUIA U €r0 B3aUMOJCICTBUE C KUCIOTOM.
HccnepoBanue KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOW M YKCYCHOM KHUCJOT KaleJlbHbBIM METOJIOM IpU
ux pazodasieHuu Bojoi. [lonmydyeHune amdorepHOro ruapokcua U u3ydeHue ero cBoiicts. IIpoBenenue
Ka4eCTBEHHBIX PEAKLIUN 1O ONPEJECICHUIO COCTaBa COJIN.

Ilpakmuueckaa paboma. PelieHne SKCIIEpUMEHTANIBHBIX 3aJa4 110 TeMe «BelecTsa 1 uX CBOMCTBaY.
XuMHA ¥ COBpeMEHHOe 0011ecTBO

IIpousBoacTBo aMMuaka u MetaHoJia. [[oHATHE 0 XMMHUYECKON TEXHOJIOTMUA. XUMUYECKUE PEAKIIUU B
MIPOM3BOJICTBE aMMHUaKa U MeTaHoia. O0mias knaccu(uKalMoOHHAs XapakTepUCTUKa peakluid CUHTe3a B
IIPOU3BOJICTBE ATHX NPOAYKTOB. HaydHble NpHHLMIBI, JIeXallie B OCHOBE IPOM3BOJCTBA aMMHaKa U
MeTaHoja. CpaBHEHHE ATUX IPOU3BOJCTB.

XHMHYeCKasi TIPaMOTHOCTh KaK KOMIIOHEHT o0umeil KyJbTypbl 4ejioBeka. MapkupoBka
YIaKOBOYHBIX MAaTEpUaoB, 3JEKTPOHUKH M OBITOBOM TEXHMKH, SKOJOTMYHOIO TOBapa, IMPOIYKTOB
MIATaHUs], STUKETOK 110 YXOIY 3a OJEXKION.

Hemoncmpayuu. Mozaenp TpOMBIIITIEHHON YCTaHOBKH ITOJIYYEHHsI CEPHOM KHUCIOTBHI. MoJenb KOJOHHbI
CHHTe3a aMMHaka. BuyieodparMeHTs! U cllaifibl O CTENEHN 3KOJOTHYECKON YHCTOTHI TOBApa.
Jlabopamopusie onwvimer. lI3yueHue MapKUpPOBOK  Pa3jIMYHBIX BHUJOB TMPOMBIIUIEHHBIX U

MMPpOAOBOJILCTBCHHBIX TOBAPOB.



TemaTHuyeckoe MIIAHNPOBAHUE

10 xaxacc
No HaumenoBanue paszienoB (Tem) Komn.gacos
1 | [IpeameTt opranndeckoil XUuMuH. Teopusi CTPOCHUSI OPraHUIECKUX COCTMHCHUM 12
A. M. bytneposa
2 | YrneBonoposl ¥ UX PUPOAHBIC HCTOYHUKU 14
3 | Kucnopoa- u a3oTcoaeprkalnue OpraHnuecKie COeIMHEHUs 24
4 | Opranuyeckas XUMHUsI ¥ OOIIIECTBO 16
Pesepr 2
Hroro 68
11 kaacc
1 | Ctpoenue BemecTs 16
2 | XuMHYeCKUe peaKkIuu 16
3 | BemecTBa 1 ux cBOHCTBa 17
4 | Xumus u cOBpeMeHHOe 00LIECTBO 17
Hroro 66
MYHULUNMANBHOE

MoanucaHo undpoBol NOANNCHIO:
KA3EHHOE MYHULIMMAJIbHOE KA3EHHOE

OBLLEOBPA3OBATE/IbH OBLUEOBPA3OBATENbHOE
YUPEXEHWE "MPTENCKAS

OE yLIIf’EH(,EI,EHI/IE CPEOHAS

"MPTEMCKAA CPEAHAA  OBLUEOBPA3OBATENBHASA

OBLLEOBPA3OBATEJIbH “JKO_”A" . 0"
A5 LLIKOMA" [lata: 2023.09.20 13:40:27 +08'00
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