[Tpunoxenue Ne 1

K OCHOBHOM 00pa3oBaTesIbHOM porpamMme

cpenHero obmero odpazoBanus MBOY COIII Ne 119,
yTBepkIeHHOM nprka3zom oT 28.08.2020 r. Ne 32-O

PABOYAS ITPOI'PAMMA

yueOHOro npeamera «XuMus» (0a30Bblil YPOBEHbD)

I. [lnanupyemble pe3y/ibTaThl 0CBOEHUSI NpeaMeTa

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yJibTaThl 0CBOCHHS padoueil mporpaMMbl 0 XuMHuHU (0a30BblIil YPOBEeHb)
0TPaKAIOT:

1) poccuiickyro rpaxaaHCKYI0 UICHTUYHOCTb, TATPUOTH3M, YBaXKEHHE K CBOEMY HAapOJy, YyBCTBA
OTBETCTBEHHOCTH nepea PoanHoil, ropaocTu 3a cBO# Kpaid, cBor PoJiMHy, IpOILIOE U HACTOSIIEE
MHOTOHAIIMOHAIBHOTO Hapoia Poccun, yBaxkeHHe rocyJapCTBEHHBIX CUMBOJIOB (Tep0, ¢uiar, TMMH);
2) TpaXIaHCKYIO TIO3HIIMIO KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIIecTBa,
OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE IIPaBa U 00513aHHOCTH, YBaXKAOIIET0 3aKOH U MPaBONOPSIOK,
00J1aJafoIIero YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO NMMPHHUMAIOIIETO TPAAUIINOHHBIC
HallMOHAJIbHBIE U 00IIeYeNIOBeYeCKe I'YMaHUCTUYECKHUE U IEMOKpPaTUYECKHE IEHHOCTH;

3) TOTOBHOCTS K city’)keHHt0 OTe4ecTBy, ero 3allnTe;

4) chopMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH
U OOILECTBEHHOM MPAKTUKHU, OCHOBAHHOT'O Ha JIMAJIOre KYJIbTYp, @ TAKXKE pa3IMyHbIX (Gopm
0OIIECTBEHHOTO CO3HAHMSI, 0CO3HAHHME CBOETO MECTA B MOJIMKYJIETYPHOM MHPE;

5) copMHPOBAHHOCTH OCHOB CaMOPa3BUTHSI U CAMOBOCIIUTAHUS B COOTBETCTBHUHU C
00IIeYeTOBEYECKUMHI [IEHHOCTSIMH H MI€AIaMH IPaXKTaHCKOTO O0IIECTBa; TOTOBHOCTh M CHOCOOHOCTH
K CAaMOCTOSITENIbHON, TBOPUECKON U OTBETCTBEHHOM JI€ATEIILHOCTH;

6) ToJepaHTHOE CO3HAHUE U TIOBEICHUE B TIOJIUKYJIHTYPHOM MUPE, TOTOBHOCTh U CIIOCOOHOCTH BECTH
JIMAJIOT C APYTUMH JIFOAbMH, IOCTUTAaTh B HEM B3aWMOIIOHUMAaHUS, HAXOAUTH O0IIUeE eI U
COTPYyAHHNYATH JJIA UX JOCTHIKCHUA, CHOCOOHOCTD IMPOTHUBOCTOATE UACOJIOTUU SKCTPEMU3MA,
HallMOHAN3Ma, KCeHO(POOUH, TUCKPUMHUHAIINH [0 COLIUAIBbHBIM, PEIUTHO3HBIM, PACOBBIM,
HAallMOHAJIbHBIM ITPU3HAKAM U JPYTUM HETAaTUBHBIM COIIUAJIBHBIM SABJICHUSAM;

7) HaBBIKU COTPYAHUYECTBA CO CBEPCTHUKAMH, I€THbMH MJIAJIIIET0 BO3PACTa, B3POCIBIMH B
o0pa3oBaTeNbHOI, 00IIIECTBEHHO MOJIE3HON, YUeOHO-HCCIIeI0BAaTENIbCKOM, TPOEKTHOM U IPYTUX BUAAX
NeSITeIbHOCTH;

8) HpaBCTBEHHOE CO3HAHWE U MMOBE/ICHNE HA OCHOBE YCBOCHHS 00IIEUETIOBEYECKUX [ICHHOCTEH;

9) roTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHMIO, HA MPOTSHKEHUHN BCeil
KHU3HH; CO3HATEIHHOE OTHOIIEHUE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICHITHON
podeCCHOHAIBHON U OOIIECTBEHHOM JACATEIHHOCTH,

10) scTeTryeckoe OTHOIIEHUE K MUPY, BKIIOYAst 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHU;

11) npuHsATHE U pean3aluio LIEHHOCTEH 310pOBOTo U 0e30macHOro 00pasa >KU3HU, TOTPEOHOCTH B
(bu3MYECKOM CaMOCOBEPIIIEHCTBOBAHUH, 3aHATHUSAX CIIOPTUBHO-03/10POBUTENBHOMN AESITETFHOCTHIO,
HENPUSATHE BPEIHBIX IPUBBIUEK: KYPEHUs, YIIOTPEOICHHS aIKOT0JIsl, HAPKOTUKOB;



12) 6epexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PHU3UIECKOMY U TICHXOJIOTHYECKOMY
3JI0POBBIO, KaK COOCTBEHHOMY, TaK U JPYTHX JIFOJIeH, yMEHUE OKa3bIBaTh IIEPBYIO OMOIIIb;

13) oco3nanHbIi BEIOOP OyayIiel mpodeccuu 1 BO3SMOXKHOCTEH peann3aiui COOCTBEHHBIX
YKU3HEHHBIX IJIAHOB; OTHOIICHUE K MPOPECCUOHATBHOMN 1eATEIHbHOCTH KaK BO3MOXXHOCTH Y4YacTUs B
PEIICHUH JTHYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIICHAIIMOHALHBIX TIPOOIIEM;

14) chopMupOBaHHOCTH SKOJIOTMUECKOTO MBIIUICHUS, TOHUMAHUS BIUSHUS COLUATBHO-
YKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOTHON U COITUAIBLHOM Cpeibl; MPHUOOPETEHUE OIBITA
9KOJIOTO-HANpPaBIEHHON ASITENbHOCTH;

15) oTBeTCTBEHHOE OTHOIIICHHE K CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHSITHSI IEHHOCTEH
CEMEWHOM KU3HU.

METANPEIMETHBIE PE3YJIBTATbBI

MeTtanpeameTHbie pe3yJbTaThl 0CBOeHUsI padoueii mporpaMMsbl o XuMuHu (6a30Bblit
YPOBEHBb) OTPAKAKOT:

1) ymMeHHe caMOCTOSTENIBHO ONPENEIATh LIEJU AEATEIbHOCTH U COCTABIIATH IIaHbI 1€ATEIbHOCTH;
CaMOCTOSITENILHO OCYLIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JEATEIBHOCTD; HCII0JIb30BATh
BCE BO3MOJKHBIE PECYPCHI JUISl JOCTUKEHHUS ITIOCTABICHHBIX LEJIEH U pean3alyy IIaHOB
NeSITeIbHOCTH; BEIOMPATh YCIELIHbIE CTPATEIUH B PA3IMUHBIX CUTYALUX;

2) yMeHMe IPOAYKTUBHO O0IIAThCS U B3aUMO/IEHCTBOBATh B ITPOLIECCE COBMECTHOM I€ATEIBHOCTH,
YUUTBIBATh MO3ULMU APYTHX YUACTHUKOB JAEATEIbHOCTH, 3 (HEKTUBHO pa3pemiaTh KOHQIHUKTEI,

3) BrajieHNEe HAaBBIKAMH ITO3HABATEIHHOM, Y4EOHO-HUCCIIE0BATENLCKOM U MMPOEKTHOMN ACSITEIHHOCTH,
HaBBIKaMU pa3pelleHus npo0ieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB
pelIeHNs PaKTUYECKUX 3ajjayd, IPUMEHEHUIO Pa3IMYHbIX METO0B TO3HAHUS;

4) TOTOBHOCTb M CIIOCOOHOCTb K CAMOCTOSITEIbHON HH(OPMAIIMOHHO-TI03HABATEbHON 1€ TETLHOCTH,
BJIa/ICHNE HaBbIKaMH MOTY4YeHHs] HE0OX0IMMOI MH(OpMAaLMK U3 cIoBapel pa3HbIX TUIIOB, YMEHUE
OPUEHTHPOBATHCS B PA3JIMUHBIX UCTOUHUKAX HH(POPMALIUU, KPUTUYECKU OLIEHUBATh U
MHTEPIPETUPOBATh HH(POPMALINIO, TOTYIAEMYIO U3 PA3IUYHBIX HICTOYHHUKOB;

5) yMeHue UCTONIb30BaTh CPECTBA MHPOPMALIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH (Hajee -
UKT) B pemieHMM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3allMOHHBIX 33/1a4 C COOJII0/IEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI, peCcypcocOepeKeH s, TPaBOBBIX U
3THYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

6) yMeHHe OIpeeiATh Ha3HAaUeHUE U (PYHKIIUH PA3TUYHBIX COLIMATbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITENIBHO OLICHUBATh U IPUHUMATh PEILICHUS, ONIPEAEISIIOIINE CTPATETUIO
MOBEJICHNUS, C YUETOM IPa’KJaHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

8) BiaseHuE SI3BIKOBBIMU CPEJCTBAMH - YMEHUE SICHO, IOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3pEHUS,
HCIIOJIb30BAaTh a/IEKBaTHbBIE SI3bIKOBBIE CPEJICTBA;

9) BageHNne HaBbIKAMU TTO3HABATENbHON peIeKCHH KaK OCO3HAHUS COBEPIIIAEMBIX JIeHCTBUNA U
MBICITUTENIbHBIX IIPOLIECCOB, UX PE3yIbTATOB U OCHOBAHUMN, TPAHMI] CBOETO 3HAHMSI M HE3HAHMUSI, HOBBIX
MIO3HABATEJIbHBIX 33]1a4 U CPEJCTB UX JOCTUKECHHUSL.



IMPEAMETHBIE PE3YJIbTATBI

IIpenmeTHbIe pe3yIbTaThl 0CBOEHMSI padovell mporpaMmMbl 10 Xumnu (0a30BbIii YyPOBEHb)
0TPaKaIoT:

1) chopmMHpPOBaHHOCTH MPEACTABICHUN O MECTE XUMHUH B COBPEMEHHOI Hay4YHOW KapTUHE MUPA;
MOHMMAaHUE POJIU XUMUHU B POPMHUPOBAHUU KPYTro30pa U (PyHKIIMOHAIBHON IPaMOTHOCTH YeIOBEKa
JUISl peleHus IPAaKTUYECKUX 3a/1a4;

2) BJIaJIcCHUE OCHOBOIOJATAOIUMU XUMUYECKUMHU MTOHATUAMHU, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMHUUYECKON TEPMUHOIOTUEN U CUMBOJIMKOM;

3) BiaieHue OCHOBHBIMU METOJIaMU HAYyYHOTO MTO3HAHUS, UCIIOIb3yEMbIMU B XUMUU: HAOIIOIeHHE,
OIMCAaHUE, U3MEPEHNUE, IKCIIEPUMEHT; YMEHHUE 00pabaThIBaTh, 00BSICHATH PE3YJIbTaThl IPOBEIEHHBIX
OTIBITOB U JIENIaTh BHIBO/IbI; TOTOBHOCTH U CHOCOOHOCTH MPUMEHSTH METO/IbI [IO3HAHUS IIPU PELICHUN
IIPaKTUYECKUX 3a/1a4;

4) chopMHpOBAaHHOCTH YMEHUS 1aBaTh KOJIMYECTBEHHbBIE OIIEHKU U TPOBOAUTH PACUYETHI 110
XUMHAYECKHM (HOpMyJIaM U YPaBHEHUSIM;

5) BnajeHue npaBuiIaMu TEXHUKH 0€30IaCHOCTH ITPU UCII0JIb30BaHUU XUMUYECKHX BEILIECTB;

6) chopMHPOBAHHOCTH COOCTBEHHOH IMO3UIIMH 10 OTHOIICHUIO K XUMUYECKOH HHpOopManuy,
IIOJIy4a€MOU U3 PA3HBIX HCTOYHHUKOB;

7) st 00y4aroIuxcsi ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSIMH 3/10POBbSI OBJIaZICHHE OCHOBHBIMHU
JOCTYITHBIMU METOJJaMH Hay4YHOT'O TIO3HAHMUSI;

8) 115 cienbIX U caaboBUIAIMX 00YYaIOIIMXCs OBJIQJICHNE ITPaBUIIaMH 3aITUCH XUMUYECKUX (HOpMyJT
C UCTOJIb30BAaHUEM PENIbePHO-TOUCUHOM CUCTEMBI 0003HaueHu# JI. bpaiimns.

I1. Conep:xanue yueOHOT0 nmpeamera
B cucteme ectecTBeHHO-HAy4YHOTO 00pa30BaHMsI XUMHUS KaK Y4eOHBIN mpeIMeT 3aHIMAaeT

Ba)XHOE MECTO B II03HAHUU 3aKOHOB IPUPOAbI, (POPMHUPOBAHUH HAYUHOMN KapTUHBI MUPA, XUMUYECKOM
IrPaMOTHOCTH, HEOOXOAUMOM /17151 TOBCETHEBHOM KU3HHU, HABBIKOB 3/10pPOBOT0 M 0€3011aCHOIO IS
YyeJI0BEKa U OKpY Kalollel ero cpepl o0pa3a )KM3HH, a TAKKE B BOCIIUTAHUHU 3KOJIOTUYECKON
KyJbTYpPbl, POPMUPOBAHUU COOCTBEHHOW MO3UIMH 110 OTHOIIECHHIO K XUMHUYECKON HH(pOpMaluy,
MI0JIy4Ya€MOW U3 Pa3HbIX UCTOUYHUKOB.

VYcnenHocTh n3ydeHus yueOHOro mpeaMera cBsi3aHa ¢ OBJIaZIeHHEM OCHOBHBIMU MOHATHAMU

XUMHH, HAyYHBIMU (aKTaMU, 3aKOHAMU, TEOPUSIMH, TPUMEHEHUEM TTOTYYeHHbBIX 3HaHUH NP pelIeHUN
IIPaKTUYECKUX 3a]1a4.

B cooterctBum ¢ ®I'OC COO xumusi MOKET U3ydaThCsl Ha 6a30BOM U yIITyOJIE€HHOM

ypoBHsix. B MBOY COIILI Ne 129 uzyuyenue xumuu uetT Ha 6a30BOM YpOBHE.

N3ydenune xuMuu Ha 0a30BOM YpOBHE OPHEHTHPOBAHO Ha o0ecreyeHne o0o1eoopa3oBaTenbHON

U OOILEKYIbTYPHOM MOATOTOBKH BBITYCKHUKOB. CoJiepkanne 0a30BOro Kypca Mo3BOJISET PaCKPHITh
BEIIyIIME UJIEU U OT/AEIIbHBIE TIOJI0KEHUS, BaXKHBIE B I03HABATEIIBHOM M MUPOBO33PEHUYECKOM
OTHOILIEHUH: 3aBUCMOCTb CBOWCTB BELIECTB OT COCTABA U CTPOEHUS; 00YCIOBIEHHOCTh TPUMEHEHUS
BEIIECTB UX CBOMCTBAMU; MATEPUAIILHOE €IMHCTBO HEOPIaHMYECKUX U OPTaHUYECKUX BEILECTB;
BO3pacTarollas pojb XUMHUH B CO3JaHUH HOBBIX JIEKAPCTB U MaTEPUAJIOB, B )KOHOMUU CBIPbS, OXpPaHE
OKPYXKaroIIEeH Cpeabl.

N3yuenne npeamera «XuMHs» B 4aCTH (POPMUPOBAHMSI y 0OYHAIOLINXCSI HAYYHOTO
MHUPOBO33PEHUS, OCBOCHHSI OOIIEHAYYHBIX METO/I0B [TO3HAHUS, & TAKXKE IPAKTUUECKOTO IPUMEHEHNUS



HAay4YHBbIX 3HAaHWI OCHOBAHO Ha MCXKIPCIMETHBIX CBA3AX C IPECAMCTAMHA oOiacreit CCTCCTBCHHBIX,
MAaTEMATUYCCKUX U T'YMaHUTAapHBIX HAYK.

ba3oBblii ypoBeHb

OCHOBBI OPraHMYecKOl XUMUM

IlosiBneHue u pa3BUTUE OPTAHUYECKOM XMMUU KaK Hayku. [IpeameT opraHnyeckoi XuMmuu.

MecTo 1 3HaueHHE OPraHMYECKOW XUMUHU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHHE KaK MOPSAI0K COEIMHEHHS aTOMOB B MOJIEKYJIE COTIACHO UX

BaJIECHTHOCTH. OCHOBHBIE MOJ0KEHUS TEOPUH XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX COCIMHEHUM
A.M. byTtnepoBa. YriepoaHblii CKeJIeT OpraHuYeCKON MOJIeKyJibl. KpaTHOCTh XUMHUYECKOMN CBSI3H.
3aBUCHUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO CTpOeHUs MosieKyJl. I3omepust u usomepsl. [lonsarue
0 (pynkunonanbHoOM rpynne. [IpuHIMIBI KJIacCUPUKAMU OPTaHUYECKUX COETUHEHUI.
CucremaTnueckasi MeX1yHapoHasi HOMEHKJIaTypa U PUHLMIIBI 00pa30BaHus Ha3BaHUI
OpPraHUYECKUX COCITMHEHUM.

Ankansl. Cmpoenue monekynvl memana. ' oMoI0ruueckuil psa ankaHos. ['omonoru.

Howmenknarypa. 3omepust yriaepoaHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHHSI (PU3NIECKUX CBOWCTB.
XuMHYeCcKue CBOMCTBA (Ha MPUMEPE METaHA U ATaHa): PEaKIUU 3aMeIIeHUs (TaJoreHUpPOBaHUE),
JIETUIPUPOBAHUS KaK CIIOCOOBI MMOIYYeHUS BaXKHEHIIIUX COEAMHEHUN B OPraHUn4ecKoOM CUHTE3E.
['openne MeTaHa Kak OAMH U3 OCHOBHBIX UCTOYHHUKOB TEIJIa B TPOMBINIJICHHOCTH U OBITY.
Haxoxnenue B npupojie ¥ IpUMEHEHUE AJIKaHOB. [lonamue o Yukioaikanax.

Ankensl. CmpoeHnue monekynvl smuiena. I'omonorndaeckuil psi ankeHos. Homenkiarypa.

M30oMmepust yriaeposHOro CKelleTa U IOJI0KEHUS KPaTHOM CBSI3U B MOJIEKYJIE. XUMUYECKUE CBOMCTBA
(Ha mpuMepe 3TUJIEHA): peaKuu NPUCOeIMHEHUs (TaJoreHUpOBaHUe, euopuposanue, TuipaTalus,
2uodpo2ano2enuposanue) Kak crnocod nosydeHus pyHKIMOHAIBHBIX IPOU3BOAHBIX YTIIEBOJOPO/IOB,
ropenus. [lonumeprsanus 3THIIEHAa KaK OCHOBHOE HAIIPABIICHUE €TI0 UCNOJIb30Banus. [lonuaTrien kak
KPYITHOTOHHAXHBIA IPOAYKT XMMHUECKOT0 Ipou3BoAcTBa. [IpuMeHenne atunexa.

Ankanauensl U kayuyku. [loHsTHe 00 ankaaueHax Kak yriieBoAopoaax ¢ ABYMs TBOMHBIMU

cBs3samiu. [lomumepusanus auBuHmIa (OytaaueHa-1,3) kak cnocod Mmoy4eHus: CHHTETHUECKOTO
kayuyyka. HarypajbHbIl 1 CHHTETUUECKUH KaydyKd. Bynkanusanus kaydyka. Pesuna. [Ipumenenue
Kay4yyKa U pe3UHBI.

Ankunabl. Cmpoernue monekynvl ayemunena. I'omonorundeckuii psj ankuHoB. HoMeHnkmarypa.
N3omepus yriepoHOro CKeneTa U MojJ0KeHUs KpaTHOM CBSI3U B MOJIEKYJIEe. XUMHUECKHE CBOMCTBA
(Ha mpuMepe alleTUiIeHa): peakuy NprUCcoeIMHEHNs (TalloreHUpOBaHKe, cuopuposanue, TUIpaTalus,
2UO0po2ano2enuposaHue) Kak croco0 noy4eHus HoJIUMEPOB U APYTUX MOJIE3HBIX TPOIYKTOB. ['opeHue
aleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIs1 CBAPKU U PE3KU METAILIIOB.
[Ipumenenue aneTusieHa.

Apensl. beH3011 Kak IpeaCcTaBUTENb apOMaTHUECKHUX YIJIEBOAOPOI0B. Cmpoerue MoeKy vl

Oen3ona. XMMUUECKUE CBOICTBA: Peakluu 3aMeleHHs (TaJoreHHpOBaHNe) Kak croco0 MoTydeHus
XUMUYECKHUX CPEICTB 3alIUThl pACTEHUH, MPUCOECTUHEHU (THAPUPOBAHUE) KaK 10KA3aTEIbCTBO
HeMpeieabHOro Xapakrepa 6enzona. Peakuus ropenus. [Ipumenenue 6eH3ona.

Cruprel. Knaccudukarms, HOMEHKIATypa, H30MEpHsl CIUPTOB. MeTaHOJ M 9TaHOJI KaK
MPEJICTaBUTENN MPEENIbHBIX OJHOATOMHBIX CIUPTOB. XMMHUYECKHE CBOWCTBA (HA MpUMEPE METaHOIa



¥ 3TaHOJIa): B3aUMOJICHCTBUE C HATPUEM KaK CIIOCO0 YCTaHOBIICHHS HATMYHSI THAPOKCOTPYIIIIHI,
peaK1ys C raJOreHOBOI0POJaMH KaK CII0CO0 MOJyUYeHUs pacTBOPUTENIEH, IernpaTalnus Kak crnocoo
IOJIy4EHUs 3TUIIEHA. Peakiiys ropeHust: cliupThl Kak TOIauBo. IIpuMeHeHne MeTanosia 1 3TaHoJa.
DU3N0JIOTUYECKOE JEHCTBUE METAHOJIA ¥ 3TAHOJIa HA OPTaHU3M YEJI0BEKA. DTUJICHIIUKOIIb U
[JIMLEPUH KaK IPEICTaBUTENN IPEIEIbHBIX MHOIOATOMHBIX cIUpTOB. KauecTBeHHast peakuus Ha
MHOT0aTOMHBIE CIIUPTHI U €€ IPUMEHEHUE JIJIsl paClIO3HaBaHUS INIMIIEPUHA B COCTaBE KOCMETHUECKUX
cpencts. [IpakTnueckoe NpUMEHEHUE STHIICHIVIMKOISA U INIMLEPUHA.

®enou. CtpoeHue MoJieKyJibl heHomna. B3aumnoe enusHue amomos 6 Monekyie geroua.
Xumuueckue ceoticmea. 83aumooelicmsue ¢ Hampuem, 2UOPOKCUOOM Hampus, opomom. IIpumenenue
deHnomna.

Anpneruasl. Meranans (hopMalbIeTHa) ¥ dTaHaIb  (aleTabACTH/T) KaK MPeACTaBUTEIN
npelenbHbIX anbaeru1oB. KauecTBeHHbIE peakiiy Ha KapOOHUIIBHYIO TPy (peakius «cepedpsHOro
3epKajiay, B3aumozeicTaue ¢ rupokcuioM menu (1) u ux npumenenue aas oOHapyKEeHUs
IpeJIebHBIX aJIbJAETUOB B IPOMBIIIJIEHHBIX CTOYHBIX BoAaX. TOKCHUYHOCTD anbaeruioB. [Ilpumenenue
dopmanbaeruia 1 aueTaabAeruia.

KapOoHoBbIE KUCIIOTBI. YKCYCHasl KUCIIOTa KaK MPeICTaBUTENb ITPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOMCTBA (Ha MPUMEpEe YKCYCHOM KUCIIOTBI): PEAKLIUU C
MeTaJlJIJaMi, OCHOBHBIMHU OKCHJIaMH, OCHOBaHMSIMH U COJIIMU KaK IOATBEPKACHHUE CXOCTBA C
HEOpraHMYeCKUMH KHUCIoTaMu. Peakius sTepudukaniy Kak criocod MoayyeHus CI0KHBIX 3(PHPOB.
[Ipumenenne ykcycHol kucnoThl. [IpencraBienne o BbICIINX KapOOHOBBIX KUCIOTaX.

Crnosxuble 3¢upsl 1 xupbl. CrokHbIe 3(UPBI KaK MPOTYKThI B3aUMOJICHCTBUS KapOOHOBBIX
KHCIIOT co crupTamu. [IpruMeHeHne ciioxHbIX 3()UpOoB B MULIEBON U ap(roMepHOit
IPOMBINIIEHHOCTH. JKUPBI Kak CII0KHbIE 3(PUPHI TITULEPUHA U BBICIINX KapOOHOBBIX KUCIIOT.
PacturenbHble U )KMBOTHBIE )KUPBI, X COCTaB. Pacno3HaBaHue pacTUTENbHBIX )KUPOB HA OCHOBAaHUU
UX HempeaeabHoro xapakrepa. [lpumenenue xupoB. ['Uapoian3 uir oMbUIEHHE JKUPOB KakK CIoco0
IPOMBIIIJICHHOTO MOJIyYeHHsI COJIel BHICIINX KapOOHOBBIX KUCIOT. MBUIA KaK COJIM BBICIIMX
KapOOHOBBIX KMCIIOT. MoroIIIe CBOMCTBA MbLJIA.

VYrnesoasl. Knaccuduxanus yriesogos. Haxoxnenue yriesoqoB B npupoze. ['moko3a kak
anpaerugocnupt. bpoxenue rmoko3bl. Caxaposa. I uopoaus caxaposvl. Kpaxmai v 1eJUII0103a Kak
OuoJornYecKre NoJuMepbl. XMMUYECKHE CBOMCTBA KpaxMalla ¥ EeJUTI0N03bI (THAPOIN3, KaueCTBEHHAs
peakuus ¢ 1oJoM Ha KpaxMaJj U ee IpUMEeHEHHUe il OOHapYKEHHs KpaxMaia B MPOAyKTaX MUTaHHUS).
[Ipumenenue u Ouosornyueckas poib yriieBonoB. [IoHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpe
alleTaTHOTO BOJIOKHA.

W nenTudukanust OpraHnuecKuX COeAUHEHUN. [ enemuueckas csa3b mexicoy Kiaccamu
opaanuyeckux coeounenui. TUTIBI XUMHUUECKUX PEAKLUH B OPraHUYECKON XUMHH.

AMUHOKHCHOTHI U 6enku. CocTaB M HOMEHKJIaTypa. AMUHOKHCIOTHI Kak aMm(pOoTepHbIe
opranuueckue coequHenus. Ilentunnas cBsa3p. buonornyeckoe 3naueHne a-aMuHoKuciIoT. O6nactu
NPUMEHEHHUs aMMHOKHUCIIOT. benku kak npupoansie ouononumMepsl. COCTaB U CTpOCHHUE OEIKOB.
XuMHUYECKue CBOICTBA OENKOB: TUAPOIIN3, AeHaTypauus. OOHapykeHHe OEIKOB P TOMOIIHN
Ka4eCTBEHHBIX (LBETHBIX) peakiuii. [IpeBparenns OenkoB Nuiy B opraHusme. buonornueckue
(dyHKIHU OENKOB.



TeopeTnyeckue 0CHOBbI XUMUM

Crtpoenue BeniectBa. CoBpeMeHHasi MOJICb CTPOSHUS aToOMa. DJIEKTPOHHAsE KOH(DUTypaIys
atoma. OcHoBHOe U 8030yaicOeHHble cOCmOosHUA amomos. Knaccudukaiums XUMHIECKUX 3JIEMEHTOB (S-,
p-, d-amemeHTbl). OCOOCHHOCTH CTPOCHHS SHEPTETHUYECKUX YPOBHEH aTOMOB ~ d-3JIEMEHTOB.
Ilepuoauueckas cucrema xuMuueckux snemenToB .M. MenaeneeBa. @U3nuecKuii CMbICIT
Ilepuoanueckoro 3akona [[.1. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
3JIEMEHTOB M UX COCAMHEHM MO NepruoaM U rpymnmam. DJIEKTPOHHAs IPUPOaa XUMUYECKON CBSI3HU.
DIIEKTPOOTPULIATEILHOCTh. BUJIbI XUMHUUECKOU CBSI3U (KOBAJICHTHAsI, IOHHAs, METa/NIMYECKas,
BOJIOPOJ/IHAS) U MEXAHU3MBI ee 00pazoBaHusl. Kpucmaniuueckue u amopguvie eewgecmea. Tunvi
KPUCMATIUYECKUX PeulemoK (AmoOMHAsL, MONEKYIAPHASA, UOHHAA, MEMALIUYeCcKas). 3aeucumocms
QusuuecKux ceolicma geujecmsa om muna Kpucmaiiuveckou pewiemxu. IIpuanasl MEOTO0Opa3us
BEIIIECTB.

Xumuueckue peakiuu. ['oMoreHHbie U rereporeHHbie peakiuu. CKOpoCTh peaklnu, e
3aBUCHMOCTH OT Pa3IMYHBIX (PAKTOPOB: MPUPOJIBI PEATUPYIOIIUX BEIIECTB, KOHIIEHTPAIIH
pearupyrounux BeuecTB, TEMIEPATYPhI, IJIOMIAIN PEAKIIUOHHON NOBEPXHOCTH, HATMYHUS
KaranuzaTtopa. Poiib KaTaJin3aTOpOB B MPUPOJIE U MPOMBIIIEHHOM ITpou3BoacTBE. OOpaTUMOCTh
peakiuii. XMMHYECKOe paBHOBECHE M €r0 CMEUICHHE 0] ICHCTBUEM Pa3iIMUHBIX (aKTOPOB
(KOHIIEHTpAIIMS PeareHTOB WIH MPOAYKTOB PEaKIINH, 1aBJIICHUE, TEMIIepaTypa) I CO3/IaHus
ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX TIPOLIECCOB. Jucnepcuvle cucmemsi. [lonsmue o
Koxnouoax (3onu, eenu). Mcmunnvie pacmeopwi. Peakiiuu B pacTBopax 3JIeKTPOIUTOB. pH pacTBopa
KaK MMOKa3aTeb KUCIOTHOCTH cpeabl. [ uaponus coneil. 3HaueHre TUAPOIN3a B OMOIOTHYECKUX
00MeHHBIX nporieccax. OKUCIUTENFHO-BOCCTAHOBUTEIbHBIC PEAKIIUU B IPUPOJIC, TPOU3BOICTBEHHBIX
MIPOILIECCAX U KU3ZHEIEATETbHOCTH OpraHu3MOB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
MPOCTHIX BEIIECTB — METAJUIOB TJIABHBIX U MOOOYHBIX MOATPYHI (Meb, KEIe30) U HEMETaJIOB:
BOJIOpPO/Ia, KMCJIOPO/Ia, TAIOTEHOB, Cephl, a30Ta, ¢hocdopa, yriaepoaa, kpeMuus. Koppos3us MeTamios:
BU/JIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UU. DIeKMPOIU3 pacmeopos U pacniasos.
Ipumenenue s1exmponu3a 6 NPOMbIULIEHHOCHIU.

XuMHUSA U KU3Hb

Hayunbie MmeTospl mo3HaHus B xumuH. Mcrounnku xumudeckoir nuopmanuu. [lonck
UHOPMALIMK 110 Ha3BaHUAM, HJIEHTU(UKAaTOpaM, CTPYKTYPHBIM GopmynaM. MonenupoBanue
XMMHUYECKHX MPOLIECCOB U SBIECHUM, XUMUYECKUL AHATU3 U CUHMEe3 KaK METOJIbl HAyYHOT'O T03HAHUS.
Xumus 1 3710poBbe. JlekapcTBa, (hepMeHTbI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOIBI.

[Ipob6nemsl, cBA3aHHBIE C MPUMEHEHNEM JIEKapCTBEHHBIX MpenapaToB. BpenHble NpuBbIUKY 1
(baxTopsl, pa3pylIaronre 310poBbe (KypeHue, yrnorpeOaeHre ajakorois, HapkoMaHnus). ParmonansHoe
natanue. Iuwesvie 0o6asku. OcHOBbl NUUEBOT XUMULL.

Xumus B TOBCEAHEBHOM ku3HU. Morornue u unctsmnme cpencrtsa. Cpedcmea 60pbowbl ¢
ObIMOBLIMU HACEKOMBIMU. peneiieHmul, uncekmuyuovl. CpeCcTBa JTMUHON TMTUEeHbl U KOCMETHKU.
[TpaBuiia 6e30macHoOil pabOThI ¢ EAKUMU, TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMHU, CPECTBAMU
OBITOBO XMMHUH.

XUMHUS U CeNbCKOe X0351cTBO. MUHEepasbHbIE U oprannyeckue yaoopenus. CpencTsa 3aluThl
pacTeHun.



Xumus U 3Hepretuka. [IpupoaHble ICTOYHUKH YIVIEBOXOPOAOB. IIpupoaHbIii U IOy THBIN
He(TAHOM ra3pl, X COCTaB U ucnoib3oBanue. CoctaB HePTH U ee iepepaboTka. HegrenpomayKTel.
OxranoBoe yncio OenzuHa. OxpaHa OKpysKarolei cpepl mpu HedrenepepadboTke
TPAHCHOPTUPOBKE HE(PTETIPOIYKTOB. AJTbTEPHATUBHBIC HICTOUHUKU SHEPTUH.

Xumus B crpoutenbcTBe. Llement. beron. I[log0op onTUMabHBIX CTPOUTEIBHBIX MATEPHATIOB

B IIPAKTUYECKON EATEIbHOCTH YEJI0BEKA.

XUMHS U SKOJIOTHS. XUMUYECKOE 3arpsI3HEHNUE OKPYIKAIOIIEH Cpebl U €ro MOCIEACTBUS.
Oxpana ruapocdepsbl, ToYBbl, aTMOChepsl, GIOpbI U hayHbl OT XUMUYECKOTO 3arp3HEHHUS.

Tunsl pacyeTHbIX 3a1a4:

Haxosxnenue MosiekyisspHO# (popMyIIbl OPraHUYECKOTO BEIIECTBA 110 €TI0 TUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIINX B €0 COCTaB, MJIU 10 MPOAYKTaM CTOPAHMUS.

Pacuersr MaccoBo# 10U (MAacChl) XHMUUYECKOTO COSAMHEHUS B CMECH.

Pacuersl macchbl (00beMa, KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIIMH, ECIIU OJTHO U3 BEILIECTB
JIaHO B U30BITKE (MMEET MPUMECH ).

PacueTsl MaccoBo# miin 00bEMHOM JTOJIM BBIXOJA MPOAYKTA PEAKIIMHI OT TEOPETHUECKU
BO3MOKHOTO.

Pacuyets! TeroBoro s dexra peakuuu.

PacueTpl 00bEMHBIX OTHOIICHUI Ta30B IPU XUMHUYCCKUX PEAKITUSX.

Pacuersl macchbl (00beMa, KOIMUECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIH OJHO U3 BEIIECTB
JTaHO B BUJIE pacTBOPA C OINPEIEICHHON MaCCOBOM J0JIE paCTBOPEHHOT'O BEILIECTBA.

IIpumepHBbIe TEMbI IPAKTHYECKHUX PadOT:

KonctpyunpoBanue mapocTepKHEBbIX MOJEIEH MOJIEKY OPraHUYECKUX BEIIECTB.
Pacno3naBanue miaacTMacc ¥ BOJIOKOH.

Pemenue sxcniepumMeHTanbHbIX 3a/1a4 Ha PAaClIO3HABAHUE OPraHUYECKUX BEIIECTB.
Nnentudukanus HeOpraHM4eCKuX COeAMHEHUM.

[Tonyuenue, cobupanue u pacro3HaBaHueE ra3oB.

Pemenue sxcniepuMeHTaNbHBIX 33/1a4 0 TeMe « MeTauibly.

Pemenue sxcnepumeHTanbHbIX 3a1a4 110 TeMe «Hemeramisy.

Pemenue sxcniepuMeHTANBbHBIX 3a/1a4 10 TeMe «l 'eHeTnYecKas CBA3b MEXK/y KJIacCaMHu
HEOPraHWYECKUX COCTUHEHUI.

I'maponus xxupos.

CgolicTBa OJHOATOMHBIX © MHOTOQTOMHBIX CITUPTOB.

I'mpponus yriaeBonos.

KauecTBeHHBIE peakIui HA HEOPraHUYECKUE BEIIECTBA U HOHBI.

HccnenoBanue BIUSHUS pa3TUYHBIX ()aKTOPOB HA CKOPOCTh XUMHUECKON peaKInu.

III. TemaTu4eckoe NJIAHMPOBAHME
10 xnacce (68 yacoB)

Ne Tembl ypokoB Kou-Bo
n/n 4acoB
Teopus cTpoeHUs1 OPraHMYECKUX BellecTn. (6 4acoB)
1 Ilpen et opranmdeckoil XMMHHU. MecTo U 3HaYEHHE OPraHMYECKON XUMUU B 1
CUCTEME €CTECTBEHHBIX HayK.
2 OcHQ HbIE TTOJIOKEHUS TEOPUU XUMHYECKOTO C  TPOCHHSI OpraHu4ecKux |




coenunenuit A.M. bytieposa. Yinepoausiii ckeneT. KparHocTs xumudeckoit
CBSI3HU.

3 3aBH(MMOCTE CBOMCTB BCIICCTB OT XUMHUYCCKOI'O CTPOCHU A MOJICKY 1.
I/I3OM€pI/I${ N U30MEPEI. I"'omonorus u roMoIoru.

4 ITpakruyeckas padbora «KoHCTpyrpoBaHUE MAPOCTEPAKHEBBIX MOEIEH
MOJIEKYJI OPraHUYECKHUX BEILECTB

5 [lons we o pyHKIMOHANIBHOU Tpyne. [IpuHIUITBI KaccubuKaum
OpPraHUYECKUX COCTMHEHUM.

6 Cuct{ MaTu4ecKasi MeXKAyHapOJHAST HOMEHKJIATypa U MPUHIUIIBI 00pa30BaHUS
Ha3BaHUM OPraHUYECKUX COCTMHEHU.

Yraesonopoasbl. (11 yacoB)

7 Ankal b1 (TOMOJIOTHUYECKHH Psill, ©30MEPHs, HOMEHKJIATypa, (GPu3ndecKue
CBOICTBA)

8 Auika bl (XMUMHUYECKHE CBOWCTBA, HAXOKJECHUE B IPUPOJIE U IPUMEHEHUE)

9 Anke| bl (TOMOJIOTHUECKUMN PsiJl, ©3OMEPUS YTIIEPOTHOTO CKETIETa U MOJIO0KEHHS
KpaTHOM CBsI3U, HOMEHKJIATypa)

10 Anx HBI (XMUMHUYECKHE CBOMCTBA U IpUMeHeHUE 3TuiieHa). [ lonuatumnen.

11 Ay nueHsl U Ka YUYYKH.

12 Ak HbI (TOMOJIOTUYECKU PsiJ, U30MEPHUS YTIIEPOIHOTO CKEJIETa U MOJT0KEHUS
KpaTHOM CBs3U, HOMEHKJIATYPa)

13 Anxl H bl (XUMHUYECKHE CBOMCTBA U IPUMEHEHHUE alleTUIICHA)

14 ApeHBI. ben3on kak MMpEaACTaBUTECIIb apOMATUYCCKUX YTITICBOAOPOIAOB.
XHMHUYECKHE CBOMCTBA U IMPUMCHCHUC OcH30I1a.

15 Pem| Hue 3a7a4 1o pacyeTaM TEIUIOBOTO 3 eKTa peakiun, 00beMHbIX
OTHOILEHUI T'a30B IPYU XUMUYECKUX PEAKIMIX HA IPUMEPax peakiuil TOpeHUs
YTJIEBOJIOPOJIOB.

16 Tunp! XUMUYECKUX PEAKIMI B OPraHUUYECKON XUMHUH. KauecTBEHHbIE peaKLINH.
I'enemuueckas cesa3b mMenHcoy Kiaccamu y2nes000pooos.

17 KOHTPOJIBHBIN TECT 1O TEME « Y JIEBOJOPOIBD)

Kucnopoacoaep:xamue oprannyeckue Bemecrna. (17 yacon)

18 CnivpTs! (knaccudukanus. Msomepus, HoMeHK1aTypa). MeTaHo U 3TaHOJ Kak
MIPEICTaBUTENHN TPEEIbHBIX OJJHOATOMHBIX CITUPTOB.

19 Xunv nueckue cBOMCTBA U TPUMEHEHNE METAHOJIA U 3TaHOJIA. PU3HOIOTHYECKOE
JEMCTBHE METaHOJIA ¥ ATAHOJIA HA OPTaHU3M YEJIOBEKa.

20 DTHICHITTUKOIb U TJIIMOCPUH KaK MPEACTABUTCIIN MMPEACIIbHBIX MHOT'OAaTOMHBIX
CIIMPTOB. HpaKTI/I'-IeCKOG MPUMEHCHUC STUIJICHIJIMKOJIA U TIIULCPHUHA.

21 IpakTuueckas pabora «CBOHCTBA OJJHOATOMHBIX U MHOTOATOMHBIX CITUPTOBY.
Wuctpykrax no TO.

22 ®eH on. [Ipumenenue enona.

23 Anb| erunbl. MetaHanb(popMaibaerua) U dSTaHalb  (aleTanbIeru) Kak
MIPEJICTAaBUTEIH PEISITBHBIX aJIbJIeTHI0B. KauecTBEeHHBbIC peakiny Ha
KapOOHUJIBHYIO TPYTIITY.

24 Ka POOHOBBIE KUCIIOTHI.

25 YkclycHast KUCIIOTa KaK MPeACTaBUTENIb  MPEEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT.

26 IpejncraBuTeny BRICITUX KapOOHOBBIX KUCITOT. Peakiuu stepuduranum Kak
COCcO0 MOTyYEHHSI CII0KHBIX 3(hHUPOB.

27 Cno| HbIe 3¢upsl. Kupsl. Mbura.




28 Vi

BOJBI  (KiIaccU(UKAIMs, HAXOXKICHUE B IPUPOJIC, IPUMEHEHUE U
OHMOJIOTuYecKast POjihb).

29 I'mq

KO3a KakK aJIbACTUAOCIINPT. BpO)KeHI/Ie TJIFOKO3BI.

30 Cax

apo3a. Kpaxmai u 1iesuitoso3a kak ouosiornueckue monumepsl. [lonstue 06
MCCKYCTBEHHBIX BOJIOKHAX Ha ITPHMEPE alleTaTHOTO BOJIOKHA.

31 Tumpl XMMHUYECKHUX peaklUii B OpraHndeckoil XuMuu. KauecTBeHHbIE peakuy.

I'enemuueckas cesa3b mMenHcoy Kiaccamu y2ne6000pooos.

32 Pem

HUE 33/1a4 110 pacyeTaM TerioBoro 3¢ dexra peakuu, 00beMHBIX
OTHOILIEHUH T'a30B NMPU XUMUYECKUX PEAKIMIX HA MPUMEPax pPEeakinil TOpeHust
KHCJIOPOJICOAEPIKAITUX YIIIEBOJIOPOJOB.

33 [pakTuueckas padota «[ maponus sxupoB. [ maponms yriesonos». MHCTpyKTax)

o OT.

34 KoH

T pO.]IbHBIﬁ TEeCT I10 TEMEC «KI/Icnopoz[cozLepxcamHe YIiaeBoJOpOAbD»

A3oTcoep:kalye Oprannyeckue coequHenus (4 yaca)

35 Amy

HOKHCJIOTBI: COCTaB 1 HOMCHKIJIATYypa. AMHMHOKHCIIOTBI KaK aM(bOTepHLIC
OpraHn4YCCKHUC COCANHCHUA.

36 Xuwm

HYECKHE CBOMCTBA aMHUHOKHUCIOT. Ilentunnas cBsa3b. buoigoruueckoe
3HaYEHUE aMUHOKUCIIOT. O0J1acTH IPUMEHEHHUS.

37 bemni

U KaK IpUpoJiHble OromnonuMepsl. KauecTBeHHbIE (1IBETHBIE PEAKIIMH)
0€JKOB.

38 Ilpe

BpaleHus: OEIKOB MUIIY B opranu3Me. buonornueckue GpyHKIUN OEIKOB.

Xumus u :ku3Hb (4 yaca)

39 Ilpu

OJIHbIE€ HCTOYHHKH YTJIEBOAOPOI0B: IPUPOIHBIN U MONMYTHBIN He(YTAHON
ra3pl, He)Th. AJIbTEpHATUBHBIE UICTOYHUKHU SHEPTUU.

40 Coc

aB He(TH U ee nepepaboTka. Hedrenpoaykrel. OxpaHa okpyxaroreit
cpeabl pu HedTenepepaboTke U TPAaHCIIOPTUPOBKE HEPTH.

41 Jlex

pcTBa, hepMeHThI, BUTAMUHBI, TOPMOHBI. [Ipo06ieMbl, CBsI3aHHBIE C
MPUMEHEHHUEM JIEKAPCTBEHHBIX MTPENAPATOB.

42 Bpe

ITHBIE IPUBBIUKU U (PAKTOPBI, pa3pylIalolye 3J0poBbe  (KypeHue,
ynoTpebiieH!e ajlkorois, HapkoMaHust). ParmonansHoe UTaHue.

Crpoenne BemecTBa. (8 4acoB)

43 Cos

€MEeHHast MOJICJIb CTPOCHHS aTOMa. DJIEKTPOHHAsT KOH(UT yparus atoma.

44 Dme

KTpOHHas KOH(pUrypauus crpoeHus aroma. Kiaccupukarmst XUMHYECKIX
aneMeHTOB. OcOOEHHOCTH CTPOSHUS SHEPTEeTHUECKUX YPOBHEN aToMOB d-
JIEMEHTOB.

45 I1e

puoauvcCKasl CUCTEMa XUMHUYCCKUX 3JICMCHTOB I[I/I MeHnpeneena.

46 Ilpy

WHBI U 3aKOHOMEPHOCTH U3MEHEHHI CBOWCTB 3JIEMEHTOB U UX
COEIMHEHM 110 IEPUOAM U IPYIIIIAM.

47 Die

K TPOHHAs MPUPOJIA XUMUYECKOU CBSI3U. DIEKTPOOTPULATEIBHOCTD.

48 Bun

XUMUYECKOH CBsI3M  (KOBaJIEHTHAsl, MOHHASI, METaJUTMUeCKas,
BOJIOPOIHAS) U MEXAHU3MBI €€ 00pa30BaHUsI.

49 Kpu

majiudeckue u aMOPd)Hble eeuecmea. Tunwi KPpUCmMaiiu4eCKux peuenox.
3asucumocms qbusuttecxux ceolicme gewecmea onm muna KpucmamzulteCKoﬁ
peutemxu.

50 TIpy

MHBI MHOT000pa3us BeulecTB. KoHTpobHOE 3a1aHue 110 TEME.

Xumnueckue peakuuu. (12 yacon)

51 T'oMm

T'CHHBIC U I'C TCPOIrCHHBIC PCAKIIUU.

52 Ck

OpOCTb PEAKLHHU, €€ 3aBUCUMOCTb OT pa3NuYHBIX (DAKTOpP: TPHUPOJIBI




IIPOMU3BOJICTBC.

pearupymoIrx BeuIecTB, TEMIIEPaTyphbl, IUIONIAI1 pEaKIIMOHHON ITOBEPXHOCTH,
HaJU4Ms KaTaiau3aropa. Poib kaTanu3aTopoB B IPUPOIE U MPOMBIIIIIEHHOM

53 06y

TUMOCTb PEAKLIHH, XUMUYECKOE PABHOBECHE U €TI0 CMEIICHUE TIOJ
JEHCTBUEM Pa3IMYHBIX (PAKTOPOB.

54 IlpakTuueckas pabora «MccaenoBanue BIUSAHUAS PA3IMYHBIX (PAKTOPOB Ha

CKOPOCTb XHUMHYECKOH peaKkum».

55 Huc

nepcruvle pacmeopul. Ilonamue o xoanoudax. Mcmunnvle pacmeopeoi.
Pemrenue 3amad mo pacueram MaccoBOM 10JM (Macchl) paCTBOPEHHOTO
BEIIECTBA B PACTBOPE..

56 Peay

LU B PacTBOpax 31eKTposuToB. [IpakTuueckas pabora «KauecTBeHHbIE
peaKIy Ha UOHBI»

57Tun

onu3 cosieil. pH pacTBopoB. 3HaueHue ruIpoIn3a B ONOJIOTHUECKUX
OOMEHHBIX MPOLIECCaX.

58 Oxy

CIIMTCIIbHO-BOCCTAHOBUTCIILHBLIC PCAKIIHNH. OKMCIIUTEIIHFHO-
OCCTaHOBUTEIILHBLIC CBOMCTBA IIPOCTBIX BCUICCTB.

59 Kop

03U MCTAJUIOB: BUABI KOPPO3HH, CHOCOOBI 3alllUThlI METAJIJIOB OT
KOPPO3HH.

60 Die

POJIU3 pacmeopos U pacnjiaeos. HpuMeHeHue AJleKmpoiusa 6
NPOMbBIUTIEHHOCTIU.

61 060

HICHUEC MaTCepuraia 1o T¢Me «XUMHUYECKHUE pCaKknum»

62 Kon

T pOJIbeIﬁ TECT MO0 TeMe « XUMHUUYECKHUE PpCaKnnm»

Xumus B )KH3HH 00mecTBa (4 yaca)

63 Hay

HHbIE TO3HAHUS B XUMUU. VICTOUHUKY U OpraHu3aius Noucka XMMHYeCKOi
nH(pOpMaLIHH.

64 XuM

WS B IOBCEIHEBHOM JKH3HU.

65 XuM

U BC TPOUTENLCTBE. XUMHUS U CEIBCKOE XO3SMCTBO.

66 Xuy

Hs 1 OKOJIOTHA.

IIpoexTHast AeATEJbHOCTh yyammxcs (2 yaca)

67 IIpo kTHOE Bpems

68

[IpoexTHOE BpeMms

Mognucaxo

M Eoy COLLlAngpem FRAAcbI0:
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