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IosicHUTeIbHAS 3alIUCKA
Pabouas nporpamma mo npeamMery XuMmus pazpadoTaHa ¢ y4éToM HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB:

1. 3akon «O06 ob6pazoBannu B POy Ne 273 - O3

2. Tlpuxa3z MunuctepcTBa oOpa3zoBanus U Hayku Poccuiickoit @eneparpim Ne 413 or 17 mas 2012 rona «O6
YTBEpXKICHUN (PelepatbHOro ToCyIapcTBEHHOTO 00pa30BaTelbHOTO CTaHAApTa CpPeAHETro OOMIero
00pa3oBaHMsD.

3. ¢enepa’bHOro nepevHs: yueOHUKOB, YTBEPKACHHBIX, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K
UCTIONIH30BAHMIO B 00Pa30BaTEIHLHOM IIPOIIECCE B 00PAa30BATEIBHBIX YUPEKICHHUIX, PEATH3YIOIIIX
MPOrpaMMBbI 00ITIETO 00pa30BaHMS;

4. Tlonoxenue o paboueil mporpamMe nenarora, peanusyrouiero @I'OC HOO, OO0, COO MBOY COIl
Ne85

5. Pabouas mporpamMma cocTaBjeHa Ha OcHoBe mporpammbl aBTopoB O. C. I'abOpuensiHa, n T.
OctpoymoBa, C. A. CragkoBa 10—11 kmaccoB 6a30BOro ypoBHs 00mIe00pa30BaTEIbHBIX OpraHU3aINi.
CtpykTtypa u cojepkaHue pabodeld TporpamMMbl COOTBETCTBYIOT TpeOoBaHusM DenepanbHOro
roCyIapCTBEHHOIO0 00pa30BaTENbHOrO CTaHAapTa cpenHero obmero odpazoBanus. COOpHHK paboumx
nporpamum / [Ipenmernas muaust yaebunkoB O. C. Iabpuensna, W. IT'. Octpoymosa, C. A. CnankoBa. 10—
11 xnaccel. bazossrii yposers M. : IlpocBemenne, 2019.

enu:

1. mo3HaHMEe 3aKOHOB MpPUPOABI, (OPMUPOBAHUM HAYYHOH KAPTUHBI MHUDPA, XUMHUYECKOU
IPaMOTHOCTH, HEOOXOAMMOM ISl TOBCETHEBHON KU3HH, HABBIKOB 3/J0POBOTO U 0€30MaCHOTO IS
YeJIOBEKa M OKPYKAIOIEeH ero cpeabl 00pa3a >KU3HU, a TaKKe B BOCHUTAHUU DKOJOTMYECKON
KYJbTYpPbI, (OPMUPOBAHUKM COOCTBEHHOMW IMO3UIIMU 10 OTHOIICHHIO K XMMHYECKOW HMH(pOpMaIuy,
NOJTY4aeMOi U3 Pa3HbIX HCTOUYHUKOB;

2. OBJIAACHUC OCHOBHLIMH IIOHATUAMU XHUMHHU, HAYYHBIMHU q)aKTaMI/I, 3aKOHaMH, TCOPUAMHU,

IIPUMEHEHUEM NIOJIYYEHHBIX 3HAHUW NPU PELICHUH NIPAKTUYECKUX 3a1ad4;

obecrieueHue o0111e00pa30BaTEIbHON U 00IIEKYIbTYPHOM MOATOTOBKH BBIITYCKHUKOB;

4, PacCKpbITb B€AYIIHUEC MHACK W OTACIbBHBLIC IIOJIOKCHHA, BaXXHBIX B IIO3HABATCIBHOM H
MHUPOBO33PEHUECKOM OTHOIICHUHU: 3aBUCHMOCTh CBOMCTB BEIIECTB OT COCTaBa U CTPOCHUS;
O6yCJIOBJIeHHOCTL INPpUMCHCHUA BCIICCTB ux CBOI\/JICTBaMI/I; MaTCpraJIbHOC CANHCTBO
HCOPraHNMYCCKUX MW OPraHUYCCKUX BCHICCTB; BO3pacTaromiasd poJib XMMHU B CO3JaHHUUH HOBBIX
JIEKapCTB U MaTE€pPHAJIOB, B )KOHOMUU ChIPbsl, OXPAHE OKPYKAIOLIEH CpEbl;

5. chopMupoBaTh y 00yJaronmxcs HAaydHOE€ MUPOBO33PEHHUE, I OCBOCHHUS OOIICHaAyYHbBIX METO/IOB
MO3HAaHHUA, a TAKKEC IMPAKTUYCCKOI0 MPUMCHCHHA HAYUYHBIX 3HAaHUHA Ha MCKIIPCAMCTHBIX CBA3SAX C
npeamMeTaMun O6JIaCTef/'I CCTCCTBCHHBIX, MATCMAaTUICCKUX U 'YMAHUTAPHBIX HAYK.

w

IlnanupyeMble NpeaMeTHbIE Pe3VJIbTAThI OCBOCHHSI XUMHUH

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYYAIOUIMMUCS MPOrpaMM
cpeaHero oOmiero oOpa3oBaHusi (JIMYHOCTHBIM, METaNpeAMETHBIM U HpeaMeTHbM). HayuHo-
METOAMYECKONH OCHOBOM UIsl pa3paOOTKH IJIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS NMPOrpamMM CpEIHEro
o01ero oopa3zoBaHusl SBISAETCSA CUCTEMHO-AESTEIbHOCTHBIA MOIXOI.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYp€ JMYHOCTHBIX PE3yJIbTaTOB
OCBOEHUS TpeaMeTa «XUMHUS» Ha YpOBHE CpeAHEro o0Iiiero oOpa3oBaHUs BBIIEICHBI CIEAYIOINE

COCTAaBJIAIOIIHNC:

OCO3HAaHHWE OOYYaIOIIMMHUCS POCCUMCKON T'pPakIaHCKOW HWICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CaMOONPE/IEICHUIO;

HajIn4uec MOTHUBAIlUHU K O6y‘I€HI/IIO;



eJIeHanpaBlIeHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHUI JIMYHOCTH HA OCHOBE KIIFOYEBBIX LIEHHOCTEH
U UCTOPUYECKUX TPaIULUi 6a30BON HAYKU XHUMHH;

TFOTOBHOCTb U CIOCOOHOCTh O0YYaroIIMXCsl PYKOBOACTBOBATHCS B CBOEH J1E€SITEILHOCTH LIEHHOCTHO -
CMBICJIOBBIMH YCTaHOBKaMH, IIPUCYIIMMHU I[€JIOCTHOW CUCTEME XUMHUECKOTO 00pa30oBaHMUs;

HaJu4yue MPaBOCO3ZHAHMS HKOJIOTMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh LEIU M CTPOUTH
JKU3HEHHBIC TUIAHBI.

JImaHOCTHEIE PE3YIbTATBl OCBOCHUA IMPEAMCETA «XUMHUS JOCTUTAKOTCA B €AUHCTBEC y‘—Ie6HOI71 u
BOCIIUTATCIHHOM ACATCIBHOCTU B COOTBETCTBHUH C TYMAaHHUCTUYCCKUMMH, COLUOKYJIbTYPHBIMH, TYXOBHO-
HPAaBCTBCHHBIMU HLCHHOCTAMU W HACATIaMU pOCCHI)'ICKOFO TpaXJaaHCKOI'O O6HI€CTB3, MNPUHATBEIMA B
O6IIICCTBC HOpMaMHU W IIpaBUJIaMH I[1IOBCJCHUSI, CHOCO6CTBYIOHII/IMI/I mnpoueccaM CaMOIIO3HAHM,
CaMOPA3BUTHA U HPABCTBCHHOI'O CTAHOBJICHUS JIMYHOCTU 06yqa101m/1xc;1.

JImyHOCTHBIE pe3yjibTaTbl OCBOCHUA NPECAMCTA «XUMUS OTpaXKarT C(bOpMPIpOBaHHOCTB OIIBITa
MMO3HABATEILHON U HpaKTquCKOﬁ ACATCIbHOCTH 06yqa101u1/1x051 o pcajm3alu IPUHATBIX B O6I.LICCTBC
HGHHOCTCfI, B TOM 4YHCJIC B HaCTH:

1) rpakIaHCKOro BOCIIUTAHMA:

OCO3HaHUS 00YYaIOLIMMUCS CBOUX KOHCTUTYLIMOHHBIX IpaB U 0053aHHOCTEH, yBaXKEHHUS K 3aKOHY U
IIPaBONOPAAKY;

MMpEeACTaBJICHHA O COUMAJIBHBIX HOPMaXx U IMpaBHJIaX MEKIJIMYHOCTHBIX OTHOIIEHHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHON TBOPYECKOM JIEATEIBHOCTH MPU CO3IaHUU YIEOHBIX TPOEKTOB, PEIICHUH
y4eOHBIX U MTO3HABATENbHBIX 33124, BHITOTHEHUH XUMHYECKHX YKCIEPUMEHTOB;

CMOCOOHOCTH TMOHUMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMeHTHl APYTUX HpU
aHaJIM3€ Pa3IMYHBIX BUAOB yUeOHON AESITENBHOCTH;

2) IaTPUOTUYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOI'O OTHOLICHMS K UCTOPUYECKOMY ¥ HaAYYHOMY HACJIEIUI0 OTEYECTBEHHON XUMMUH;

YBaXKEHMs K IIpolleccy TBOpYECTBA B O0JACTH TEOPUM U HMPAKTUYECKOI'O NPUMEHEHUS XUMUH,
OCO3HAHUS TOr0, YTO JOCTHUXKEHHUS HAyKM €CTh pe3ysbTaT JIMTEIbHBIX HAOIIOAEHUH, KPOIOTJIMBBIX

SKCIICPUMECHTAJIbHBIX ITOUCKOB, TIOCTOSIHHOI'O Tpyaa y‘IéHBIX U IMPAKTUKOB;

HHTCpPCCa W IO3HABATCIIbHBIX MOTHBOB B IHOJYYCHUU H IOCICAYIOIICM aHAJIU3C I/IH(bOpMaLII/II/I (o)
NNePEAOBBIX NOCTUIKCHUAX COBpeMCHHOﬁ OTCYCCTBCHHOU XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOT0 MTOBECHUS;

CIIOCOOHOCTH OLICHUBATh CUTYallWH, CBSI3aHHBIC c XUMHUYECKUMU SABJICHUAMU,
Y IPUHUMAaTh OCO3HAHHBIE PEIICHUs], OPUEHTUPYSACHh HA MOPAJIbHO -HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

T'OTOBHOCTH OLICHHUBATH CBOE MOBCACHHUC U MNOCTYIIKU CBOUX TOBapI/II_I_[eﬁ C HO3I/II_II/If/'I HPaBCTBCHHBIX
H IIPpaBOBbBIX HOPM M OCO3HAHHUC HOCJIGI[CTBI/Iﬁ OTHUX MMOCTYIIKOB;

4) popMupOBaHHUs KYJbTYPHI 310POBBSI:



MMOHUMAHMUS IIEHHOCTEH 340PpOBOIo 1 0€30I1acHOro 06pa3a KH3HU, H606XOI[I/IMOCTI/I OTBECTCTBCHHOI'O
OTHOLICHHA K CO6CTB€HHOMy (bl/ISI/I‘IGCKOMy U IICUXUYCCKOMY 310POBbIO;

cOOMIOIeHUs MPaBUJI 0€30MAaCHOT0 OOpAIICHHs C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KM3HU U B
TPYZIOBOM JI€SITEIbHOCTH;

MMOHMMAaHUS LEHHOCTH IMpaBUJ WHIUBUIAYAJIbHOTO M KOJUIEKTHBHOIO O€30M1aCHOrO IOBEAECHUS B
CUTYalMsX, YTPOXKAOLIMX 310POBBIO U )KU3HU JIHOJEH;

OCO3HAHUS MOCIEACTBUNA U HENPUATHUS BPEIHBIX MPUBbIUEK (YIOTPEOIEHHS aJIKOroJis, HApKOTUKOB,
KypeHus);

5) Tpya10BOro BOCHIMTAHUS

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘Ie6HO-I/ICCHe}IOBaTeHBCKOﬁ JACATCIBbHOCTH, 06IHCCTBGHHO
HOHCSHOﬁ, TBOp‘IGCKOﬁ U ApYyrux BuJax ACATCIbHOCTH,

YCTAaHOBKH HA AKTUBHOC Yy4aCTUC B PCHICHHUU ITPAKTUYCCKUX 3aaa4 coIHalibHOM HanpaBJICHHOCTHU (B
aMKaX CBOCI'O KjJacca, HIKOJIbI),
2

UHTEpeca K MPAaKTUYECKOMY HM3YUEHUIO NMPOoQeccCHil pasiMyHOro pojaa, B TOM YHCIE HAa OCHOBE
IIPUMEHEHUS NPeIMETHBIX 3HAaHUH 110 XUMUHU;

YBOXKEHUS K TPYLY, JIIOASAM TPya U pe3ysibTaTaM TPYAOBOM A€ITEIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHIYaJIbHOH TpaeKTOpHH oOpa3oBaHus, Oyaymen
npodeccun W peanu3anuu COOCTBEHHBIX J>KM3HCHHBIX IIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEN 00111eCcTBA;

6) 3K0JIOrHYeCcKOro BOCIHTAHMSA:

IKOJIOTHYECKU ITIEIECO00Pa3HOr0 OTHOMICHHS K MPUPOJIE, KAaK MCTOUYHUKY CYIIECTBOBAHUS >KU3HU
Ha 3eMiIe;

MMOHUMaHUS TJI00aJTBHOIO XapakTepa JKOJOTHYECKUX TPOOJIEeM, BIMSHUS HKOHOMHYECKUX
MIPOIIECCOB HA COCTOSIHUE MPUPOIHOM U COIMAILHON CpeJibl;

OCO3HaHHUA HGO6XOI[I/IMOCTI/I HCITIOJIb30BaHUs ,Z[OCTI/DKGHI/Iﬁ XUMHUH [Jid  pCeHICHUS BOIPOCOB
PalluOHAJIBHOT'O ITPHUPOJOITOJIb30BAHMA;

AKTUBHOI'O HENpUATHA JCHCTBHM, IMPUHOCAILIMX BPEI OKPYKAIOUIEW HNPUPOAHOM Cpene, yMEHHs
IIPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJOIMYECKUE IOCIEACTBUSA MMPEANPUHUMAEMBIX JEUCTBUNH MU
IIPEeOTBPAIATh UX;

HAJMYUS PA3BUTOTO YKOJIOTHYECKOI'0 MBIIUICHUS, 9KOJIOTHUYECKON KYJIbTYPBI, OMBITA IEITSIbHOCTH
OKOJIOTUYECKOW  HAMPABJICHHOCTH, yMCHHS  PYKOBOJCTBOBAaThCS HMH B  II03HABATEIBHOM,
KOMMYHHUKATUBHOH ¥ COIMAJIBHOM TPAKTHKE, CIIOCOOHOCTH W YMEHHUS AaKTHBHO IPOTUBOCTOSTH
UJCOJIOTUH XeMOo(poOuH;

7) HEHHOCTH HAYYHOTO MO3HAHHUSI:

cOopMHUPOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU
Y O0ILECTBEHHO! MPAKTUKH;

MOHUMAaHHMS CeNU(UKN XUMHUH KaK HAyKW, OCO3HAHMA €€ poiH B ()OPMHPOBAHUU PAIIHOHAIBHOTO
HAy4YHOI'0 MBIIJICHMS], CO3AAHUM LIE€JIOCTHOIO IMPEACTABJIEHUS 00 OKpY’KaIoIEeM MHpPE KakK O €IUHCTBE



IMpUpOJAbl U 4YCJIOBCKA, B IMO3HAHUWU IPHUPOIAHBIX 3aKOHOMepHOCTeI>'I U PpCIICHUU Hp06HeM COXpaHCHUA
IMPpUPOJAHOI'0 PaBHOBCCHUS,

yOSXKIEHHOCTH B OCOOOH 3HAYMMOCTH XHMHHM JUIS COBPEMEHHOM LMBWIM3AIMU: B €€
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BaYKHOW POJIM B CO3JJaHWM HOBOM 0a3bl MaTepUaIbHOW KYJbTYDHI,
pemieHuH TI00aIbHBIX MPOOJIEM YCTOWYMBOIO PA3BHUTHS UYEJIOBEYECTBA — CHIPHEBOM, HYHEPrEeTUUYECKOM,
MUIIEBON U SKOJOTMUYECKOi 0€e30MacHOCTH, B Pa3BUTHH MEIULUHBI, O0ECIICUYEHUH YCIOBHI YCIEUTHOTO
TPpyJa ¥ 9KOJIOTHIECKH KOM(OPTHOM KU3HHU KAXKIAOTO YJICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOAOB MO3HAHUs, UCIIOJIb3yEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BATh IMOTy4YaeMble 3HAHUS ISl aHAIM3a U OOBSCHEHUS
SBIICHUI OKPY’KAIONIEro MHUpa M IMPOUCXONAIMX B HEM W3MEHEHHH, YMEHHUS AeNaTh O0OOCHOBAaHHBIC
3aKJTFOYCHHS] HA OCHOBE HAy4YHBIX ()AaKTOB M MMEIOIIUXCS JAaHHBIX C IO MOJYYEHHUS! JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITCIIFHO HCIOJb30BaTh XHMUUYCCKHE 3HAHUS AJisT PCHICHUSA HpO6JIeM B
PCAJIbHBIX JKU3HCHHBIX CUTYallUAX,

HWHTCPECA K IIO3HAHWIO U HCCHCHOB&TGHBCKOﬁ JACATCIBbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPLIBHOMY O6p330BaHI/IIO nu CaMOO6p330BaHI/IIO, K aKTUBHOMY
MMOJIYYCHHUIO HOBBIX 3HAHUU 110 XMMHUU B COOTBETCTBUHU C KU3HECHHBIMU HOTpe6HOCTﬂMI/I;

UHTepeca K 0COOCHHOCTSIM TpyZa B pa3u4HbIX chepax mpodeccruoHanbHON AeITeTbHOCTH.

METANPEAMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHble pe3ysbTaThl OCBOEHUS Y4eOHOro mpenMera «XUMHUS» Ha YPOBHE CpEIHEro
oO1mrero o0pa3oBaHus BKIIIOYAIOT:

3HauyuMble Ui (OpPMHUPOBAHMS ~ MHUPOBO33PEHHS  OOYYAIOMIMXCS  MEXKAUCLUUIIIIMHAPHBIE
(MeXTpeaMeTHbIe) OOIeHayYHbIe MOHSATHUS, OTpa)karollhe IEJIOCTHOCTh HAy4yHOW KapTHHBI MHpa U
crienn UKy METOJOB IMO3HAHMS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEIECTBO, SJHEPIHs,
SBJIGHUE, TPOIECC, CHUCTeMa, Hay4YHbIH (DaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs,
HCClIeIOBaHNEe, HAOMI0AeHUE, U3MEpPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCajbHble y4eOHbIC JeiCcTBUs (IIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, DETYJSATHBHBIC),
obOecrieunBaromye ¢GopmMupoBaHue (yHKIMOHATHHOM TPaMOTHOCTM W COLUAIBHONM KOMIIETEHIIUU
00y4JaroImXxcs;

CIIOCOOHOCTD o0yyaromuxcs UCIIOJIb30BATh OCBOCHHBIEC MEKIUCLHUIIMHAPHBIE,
MHUPOBO33PEHUECKHE 3HAHUS M yHHUBEpCaJbHbIE yuyeOHbIE ACHCTBHSI B MO3HABATEIBHOM M COLMAJIbHOU
MIPAKTHUKE.

MeTaHpeHMeTHBIe PE3yIbTAaThI OTpaXXaroT OBJIaACHUC YHUBCPCAJILHBIMU y‘-IC6HLIMI/I
MMO3HABATCJIIbHBIMU, KOMMYHUKATUBHBIMU U PCTYIISITUBHBIMU [T CHCTBU SIMH.



OBJagenue YHUBEPCAIBbHBIMHA y‘leﬁl—lbIMI/l NMO3HABATEJbHbIMHU J€HCTBUSMHU:

1) 6a30BbIe JIOTHUYECKHE TeHCTBHS:
CaMOCTOSATENILHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATH POOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpEACIATEL LEIN ACATCIbHOCTHU, 3aaBasd MapaMCTPbl U KPUTCPHUU HUX JOCTHUIKCHHA, COOTHOCHUTH
PE3YJIbTAThI ACATCIBHOCTU C MOCTABJICHHBIMU L CIISIMU

HCIIO0JIb30BATb IPU OCBOCHUU 3HAHUHU HpI/IéMBI JIOTHYCCKOT'O MBIIIJICHUA — BBIACIEITH XaPAKTCPHBIC
IMPU3HAKH MOHSITUN U YCTaHaBJIMBATb UX B3aUMOCBS3b, HUCIIOJIB30BATh COOTBCTCTBYIOUIMEC IMOHATUSA IJIA
00BIACHEHNS OTACIBbHBIX (baKTOB n HBHCHHfI;

BbIOMpATh OCHOBAHUS U KPUTEPUU JJIS KJIACCU(PUKALIMY BEIIECTB U XUMUYECKUX PEAKIIMIA;
YCTaHABJIMBATH IPUYMHHO-CIICACTBEHHBIE CBSI3H MEKY U3y4aeMbIMH SIBIICHUSAMU;

CTPOUTDL JIOTUYCCKUC PACCYIKIACHUA (I/IH,HYKTI/IBHBIG, ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), BBISBJIATH
3aKOHOMCPHOCTU W IMPOTHUBOPCUHA B pPACCMATPUBACMBIX ABJICHUAX, Q)OpMYJ'II/IpOBaTB BBIBOABI H
3aKJIIOYCHM A,

MIPUMEHSTH B MpOLIECCe MO3HAHUS, UCIOJIb3YyEMble B XUMUHM CUMBOJMYECKHE (3HAKOBBIE) MOJIEIIH,
peoOpa3oBeIBATh MOJETbHBIC MPEACTABICHUS — XUMUYECKUH 3HAK (CHMMBOJ) DIEMEHTa, XUMHUYECKas
dopmyna, ypaBHEHHE XUMUYECKON peaKlUy — MPU PEIICHUU Y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX
3a7a4, NPUMEHSATh HAa3BaHHbIE MOJEJIbHBIE MPEIACTABICHUS JJS BBIABJICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHI.

2) 0a3oBble HccJe0BaTe/IbcKUe el cTBHSI:
BJIAZICTb OCHOBaAMH METOAOB HAYyYHOI'O MTO3HAHUW BCUICCTB 1 XUMHUYCCKUX peaKuHﬁ;

(bOpMy.]'II/IpOBaTB Oeian M 3aJa4u UCCIICAOBaHUA, UCIIOJIB30BATh INOCTABJICHHBIC U CaMOCTOATCIIBHO
C(i)OpMy.]'II/IpOBaHHI)IG BOIIPOCBI B KAYECTBC HWHCTPYMCHTA IIO3HAHUA W OCHOBBI JIJIA (bOpMI/IpOBaHI/ISI
TAIIOTE3bI 11O ITPOBCPKE MMPABUJIbBHOCTH BbICKA3bIBACMbIX Cy)K,I[CHI/Iﬁ;

BJaJleTh  HABBIKAMH  CaMOCTOSITENIbHOTO  TUIAHUPOBAHHUA U TPOBENEHUA  YUYCHHYECKUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHS HaOMI0JaTh 3a XOAOM IIpOIecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATH €ro Pe3yNabTaT, POPMYIUPOBATH OOOOIICHUS M BBIBOJbI OTHOCUTEIBHO JTOCTOBEPHOCTHU
pe3yJIbTaTOB UCCJIEI0BaHUS, COCTABIIATh 00OCHOBAHHBIM OTUET O MPOJeNaHHOI padoTe;

ano6peTaTL OIIBIT yququCKOﬁ HCCHGHOB&TCHBCKOﬁ n HpOCKTHOﬁ ACATCIIbBHOCTU, IIPOABJIATH
CIIOCOOHOCTHL M TOTOBHOCTH K CaMOCTOATCIIbHOMY IIOMCKY MCTOAOB PCIICHHA ITPAKTUYCCKUX 3aiaad,
MMPUMCHCHUIO PA3JIMYHBIX MCTOA 0B ITO3HAHMA.

3) paboTa ¢ nndopmanmeii:

OPHEHTHPOBATHCSI B Pa3NMYHBIX HMCTOYHHMKAX HHGOpManuu (Hay4dHO-TIOMyJsIpHAs JMUTepaTypa
XMMHMUYECKOTO COJIepKaHusl, CIpaBOYHbIE TOCOOUs, pecypchl HTepHeTa), aHaIM3upoBaTh UH() OpMaInio
pPa3MUYHBIX BUIOB W (GOpPM MpencTaBlIEHHs, KPUTHUECKH OLIGHUBATh €€ JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYUBOCTbD;

(bOpMy.]'II/IpOBaTI) 3alpoOChl U IMMPUMCHSATH PA3JIMYHBIC MCTOJbI IIPHU IMTOUCKE U 0T60pe I/IH(I)OpMaLII/II/I,
HCO6XO}1HMOI>'I JJIs1 BBIITOJTHCHU S yqe6HI)IX 3aaa4 OHpe)IeJ'IéHHOFO THUIIA,



ano6peTaTL OIIBIT  HMCIIOJIB30BaHUA  HH Q)OpMaLlI/IOHHO'I(OMMYHI/IKaTI/IBHI)IX TEXHOJOTUM U
Pa3IMYHbIX ITOUCKOBBLIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAaJbHYIO (OPMY MpeACTaBIeHUS HH(DOPMALUU (CXEMBbI, TpaduKH,
JarpaMMbl, TaOJIUIIbl, PUCYHKHU U JIpyTHUE);

UCIOJIb30BaTh HAy4YHBIH SI3bIK B KaueCTBE CPEACTBa IpH paboTe ¢ XUMHUUECKOW MHpopMainuei:
OPUMEHSATh MEXIpeIMeTHble ((pU3ndYeckue M MaTeMaTU4YeCKHUe) 3HAKW U CHUMBOJIBL, (OpMYIIbI,
a0b0peBHATypHI, HOMEHKIIATYPY;

HCIIOJIb30BAaTh U Hpe06pa3 OBBIBATh 3HAKOBO-CHMMBOJIMYCCKUEC CPEACTBA HATJIAAHOCTH.

OBHaIIeHI/Ie YHUBEPCATBbHBIMHA KOMMYHHKATUBHBIMU HeﬁCTBHHMH:

3ajaBaTb ~ BONPOCHI IO CyliecTBy  oOcyxaaemoin TEMBI B XoJe  Juaiora
W/WIH TUCKYCCUU, BBICKA3bIBaTh UJIeU, POPMYIHPOBATH CBOU MPEAJIOKEHUSI OTHOCUTENBHO BHITIOIHEHUS
MPEAIOKEHHOH 3a/1a4u;

BBICTYIIaTh C TIPE3EHTAlMEd PEe3yJbTaTOB I[IO3HABATEJBHOW JIEATEIBHOCTH, IOJY4YEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MPH BBIMOJHEHUH XHUMHUYECKOTO 3KCIEPUMEHTA,
MPAKTUYCCKON pabOTHI 110 MCCICAOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB, PeaM3allKi yueOHOT0 MPOeKTa
u bopMyIHpPOBaThH BBIBO/JIBI
M0 pe3yibTaTaM TMPOBEAEHHBIX HMCCIEIOBAHUI MyTEM COTJIACOBAHMS TO3UIMI B XOle OOCYXKICHUS H
oOMeHa MHEHUSIMH.

OBj1aieHHe YHHBEPCATBHBIMH PeryJIiTUBHBIMH 1eCTBUSIMU:

CaMOCTOSITENIbHO INIAHUPOBATH M OCYILECTBJISATH CBOIO MO3HABATEIIbHYIO AEATEIbHOCTD, ONPEAEIss
e€ memu W 3aJauyd, KOHTPOJMPOBATH W MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh IMpeiaracMblil
QITOPUTM JACUCTBHM NPHU BHINOJHEHUH Y4YeOHBIX M HCCIEAOBATEIbCKUX 3ajad, BbIOMpaTh Haumbojee
3¢ deKTUBHBIN crIOCO0 UX pelleHus: ¢ y4ETOM MOJyYeHHUS HOBBIX 3HAHHH O BELIECTBAX U XUMHUYECKUX
peakusx;

OCYIICCTBJIATh CAMOKOHTPOJIb CBOEH ACATCIIBHOCTH Ha OCHOBEC CaMOaHaJ/In3a U CAMOOLCHKU.

INNPEJAMETHBIE PE3YJIbTATDBI

10 KJIACC



[IpenmeTHBIE pE3ynbTaThl OCBOCHUS Kypca «OpraHudecKkas XMMUs» OTpa)karoT:

chOpPMHUPOBAHHOCTh TPEACTABICHUH O XHWMHUYECKOW COCTaBISIONICH E€CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIA XUMHUU B TIO3HAHUHU SIBJICHUM TPUPOABI, B (HOPMUPOBAHUH MBIILICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOJUMOM IJIsi PEHICHUS MPAKTUYECKUX 3a1ad U
HKOJIOTUIECKU 0OOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3I0POBBIO U IPHUPOIHOMN CpEIIE;

BJIAJICHUE CHUCTEMOM XWMHYECKMX 3HAaHUH, KOTOpas BKIIOYAET: OCHOBOIOJATAKOUIME IOHATHUS
(XMMHYECKUH  3JIEMEHT, aToM, DJJeKTpOHHas o00o0JIouka aTromMa, MOJIeKyJa, BaJEHTHOCTb,
JNEKTPOOTPULIATEIBHOCTh, XUMHUYECKasi CBsI3b, CTPYKTypHas Gopmyia (pa3BépHyTas U COKpaliéHHas),
MOJIb, MOJIIpDHAsl Macca, MOJSPHBIA 00BEM, YIJIEpOAHBIM CKeneT, (pyHKIMOHAJIbHAs TpyIIa, pajuKall,
U30MEpHsl, U30MEpbl, TOMOJIOTHYECKHUM Psill, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOX U a30TCOIEpKAIINE
COEAMHEHMSI, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COEIMHEHMS); TEOPUU U
3aKOHbI (TEOpHs CTPOEHHUs opraHuueckux BemecTB A. M. ByTinepoBa, 3aKOH COXPaHEHHS MacCChI
BEILECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUH S3bIK XMMUHU; MHUPOBO33PEHUECKME 3HAHUS, JIeKallUe B
OCHOBE IMTOHUMAaHMs PUUUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (JaKTOJOrMUECKHE CBEACHUS O
CBOMCTBaX, COCTaBe, MOJIYYEHUN U 0€30I1aCHOM MCIIOJIb30BAaHUM BAXKHEUIINX OPraHUYECKUX BEILECTB B
OBITY U IPAKTUYECKOM e TENbHOCTH YEJIOBEKA;

cOPMUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTepHbIE MPU3HAKU TMOHITUH, yCTaHaBIMBATh HX
B3aMMOCBS3b, MCIOJIB30BATH COOTBETCTBYIOUIME IMIOHATHS NPU ONMCAHUU COCTAaBa, CTPOCHUSA U
MPEBPALLEHUN OPraHUYECKUX COCTMHEHUN;

cOpPMUPOBAHHOCTh YMEHUH HCIOJIb30BATh XHUMHUYECKYI0 CHMBOJHUKY JJISI  COCTaBJICHUS
MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpal€HHOW) (GOpMYJ OPraHUYECKUX BEIICCTB H
YPaBHEHHN XUMHUYECKUX pPEAKIUMH, H3rOTaBIMBATH MOJEIM MOJIEKYJ OpPraHMYECKHMX BEIIECTB s
WJUTIOCTPALlUM KX XUMHYECKOT'O U MPOCTPAHCTBEHHOI'O CTPOCHUS;

cOpMUPOBAHHOCTh YMEHUH YCTaHABINBAThH NMPHUHAAICKHOCTh U3YUEHHBIX OPTaHUYECKUX BEIIECTB
M0 UX COCTaBY M CTPOEHUIO K ONPEACIEHHOMY KJIacCy/TPYIe COSNUHEHUN (YTIeBO0POIbI, KUCIOPO U
a30TCONEp)KAIIME COCAMHEHHUsS, BBICOKOMOJICKYJSPHBIC COCAWHEHHS), JaBaTh MM Ha3BaHUS IO
cuctematnaeckoir HomeHnkiarype (IUPAC), a takke NMpuBOIUTH TpUBHAIbHBIC HA3BaHUs OTIEIBHBIX
OPraHMYEeCKUX BEIIECTB (IPTUJIEH, TMPOMHJEH, AaleTHJIEeH, JSTUJIEHIJIMKOIb, TIUIEPUH, (EHOI,
dbopManpaerua, aneraibJeruj, MypaBbUHAas KHUCIOTAa, YKCYCHas KHCIIOTa, OJEUHOBAas KHUCJIOTA,
CTeapUHOBAs KUCIIOTA, TJII0K03a, PpyKTO3a, Kpaxmal, 1eJUI0103a, TIHINH);

c(OpPMUPOBAHHOCTb YMEHHS ONpPENEIsATh BUABl XUMUYECKON CBSI3U B OPraHUYECKUX COEIUHEHMSIX
(omMHapHBIE U KPAaTHBIE);

C(bOpMI/IpOBaHHOCTL YMCHHA IPUMCHATDH ITOJIOKCHUA TCOPHUHU CTPOCHUSA OPraHUYCCKUX BCHICCTB A.
M. BYTHGPOBa JJIA OOBSICHEHHSI 3aBHUCHMOCTH CBOMCTB BCHICCTB OT HMX COCTaBa MW CTPOCHHUA, 3aKOH
COXpPaHCHU MaCChl BCUICCTB;

cOpPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh COCTaB, CTpOEHHE, (U3HYCCKUE M XHMHYCCKHUE
CBOMCTBA THUITMYHBIX HpeI[CTaBI/ITeJIeﬁ Pa3JIMYHBIX KJIACCOB OPraHMYCCKHUX BCUICCTB (MeTaH, 9TaH, 3THUJICH,
MpONUJIeH, aleTuyieH, OyramueH-1,3, metunOyraauen-1,3, GeH30, METaHOJ, 3TAHOJ, JTUJICHTJIUKOJIb,
rMIepuH, (HEHON, ameTanbIernu]l, MypaBbUHAs U YKCYCHasi KHCJIOTHI, TJIFOKO3a, Kpaxmal, IIeJUTI0JI03a,
AMUHOYKCYCHasl KHCJIOTAa), WUIIOCTPUPOBATh TE€HETHYECKYI0 CBSI3b MEXAY HHUMH ypaBHEHUSMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA C UCIOIh30BAHUEM CTPYKTYPHBIX (POpPMYIT;

cOPMUPOBAHHOCTh YMEHHUSI XapaKTEPHU30BATh HCTOYHUKU YTIICBOJOPOIHOTO CHIPbS (HE(Th,
OPUPOJHBIA Ta3, yrojib), CHOCOOBI WX TEPepabOTKH W TPAKTHUECKOE MPHUMEHCHHE MPOTyKTOB
nepepadoTKu;



cOpPMUPOBAHHOCTh YMEHUI MPOBOAUTH BBIYUCICHHS IO XMMHYECKUM YpaBHEHHSIM (Macchl,
00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa PEaKIMH MO H3BECTHBIM Macce, 00bEéMy,
KOJIMYECTBY OJTHOTO u3 M CXOTHBIX BEIIECTB
WJIM TIPOYKTOB PEAKIIHH );

cOPMHPOBAHHOCTh YMEHHMH BJIAJICTh CHCTEMOW 3HAHHWKW OO0 OCHOBHBIX METOJaX HAay4YHOIO
MO3HAHMS, UCIOJb3YEMbIX B XMMHH IpPU U3YYCHUU BEUIECTB U XMMHUYECKHX SIBICHHU (HabOmroieHue,
W3MEpEHUe, OJKCIEePUMEHT, MOJCIMPOBAHME), WCIIOIb30BaTh CHUCTEMHBIC XHMHYECKHE 3HAHUS IS
NPUHATUS PEUICHW B KOHKPETHBIX JKU3HEHHBIX CUTYalMsiX, CBSI3aHHBIX C BEHIECTBAMU M UX
MIPUMEHEHUEM

chOpMHPOBAHHOCT, YMEHUW COOJIIOJATh TMpaBWJa IMOJB30BAHUS XUMHUUYECKOH TMOCYyI0H U
na0opaTopHbIM 000pyJOBaHMEM, a Tak)Ke MpaBHJa OOpalleHHs C BelleCTBAMH B COOTBETCTBUHU C
WHCTPYKITUSIMU TIO BBIMTOJTHEHUIO TaOOPATOPHBIX XUMHUYECKUX OTBITOB;

cOopMHUPOBAHHOCTh YMEHHI IJIAHUPOBATH U BBIMOIHATHE XUMUYECKUN IKCIIEPUMEHT (TIpEBpaIeHUs
OpPraHUYECKUX BEUIECTB IIPU HAIPEBAHUU, MOJYYEHUE DTUJIEHA U U3YYEHUE €r0 CBOMCTB, KaUECTBECHHBIC
peakluy OPraHNYeCKUX BEILECTB, JIEHATypalus OEJIKOB IPU HAarpeBaHUU, I[BETHbIE PEAKIMU OEJIKOB) B
COOTBETCTBMM C IpPAaBUJIAMU TEXHUKHU 0€30MACHOCTH NpH OOpPAILIEHUU C BELIECTBAMU U JIAOOPATOPHBIM
00opy/ioBaHUEM, IPEICTaBIATh PE3YJbTaThl XMMUUYECKOIO 3KCIEpUMEHTa B (JOpME 3alliCH ypaBHEHUI
COOTBETCTBYIOIUX PEAKIU U GOPMYJIUPOBAThH BHIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpMHUPOBAHHOCTb ~ yMEHUH  KPUTMYECKM  aHAJU3UpOBaTh  XUMHUYECKyI0 HHdopmaluio,
MOJIy4aeMyI0 U3 pa3HbIX UCTOYHUKOB (CpeAcTBa MaccoBoil nHpopmaiuu, MHTEpHET U APYTUX);

cOpMUPOBAHHOCTh YMEHHI COOJIIOIaTh MpaBUia SKOJIOTHYECKH IIeeCO00pa3sHOro MOBEIEHUS B
OBITY U TPYIOBOW NEATEILHOCTH B IIEISIX COXPAHEHUS CBOETO 3I0POBbS M OKPYKAIOLIEH MpPUPOTHON
Cpelbl, OCO3HAaBaTh OIACHOCTb BO3JEHUCTBUS Ha >KHUBBIE OpPraHU3MbI OIPENENIEHHBIX OpPraHUYECKUX
BellecTB, MOHMMasi cMbici mokasarenss I[IJIK, moscHsATh Ha mnpumepax crnocoObl YMEHBIIEHHUS U
IIPEeOTBPAIICHHS UX BPEIHOTO BO3EHCTBHSI HA OPraHU3M YEJIOBEKa;

JJIsA 06yqafoumxcs1 C OrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBLA: YMCHUC IMPUMCHATH 3HAHUS 00
OCHOBHBIX NOCTYIIHBIX MCTOAAX ITO3HAHUWA BCUICCTB U XUMHUYCCKUX HBHCHHﬁ;

JUId CIIENBIX M CHa0OBUAAIMX OOYyYaroIMXCS: YMEHHE HCIIONb30BaTh pPElbe(HO-TOUEUHYIO
cucreMy obo3Hauenuil JI. bpaitns n1s 3anucu xumuueckux Gopmyi.

11 KUIIACC

HpeI[MeTHLIe PE3YyJIbTAaTbl OCBOCHUS KypCa ((0611_[351 W HCOPraHU4YCCKasd XUMMUI» OTPaAXKAKOT:

cOpPMHUPOBAHHOCTh TMPEACTABICHUNA: O XHUMHYECKOM COCTAaBJISIONMIEH E€CTECTBEHHO-HAYYHOM
KapTUHBI MUpa, POJIM XUMHUH B TTO3HAHHUH SBJICHUHN MPUPOIBI, B (HOPMUPOBAHUH MBILIUICHUS U KYJIbTYPHbI
JUYHOCTH, €€ (DYHKIMOHAIBLHOW TPAaMOTHOCTH, HEOOXOAMMOHN M peUIeHHs MPAKTUYECKUX 3aJad u
HKOJIOTUYECKU 0OOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3/I0POBBIO U IPUPOIHON CpEIE;

BJIaJICHUE CHCTEMON XMMHUUYECKMX 3HAHUW, KOTOpash BKIKOYAET: OCHOBOIOJATAIOIIUE ITOHSTHUS
(XMMHUYECKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYJa, MOJIb,
MOJISIDHBI 00BEM, BAJIGHTHOCTh, DJIEKTPOOTPHUIIATEIBHOCTh, CTEIICHb OKUCICHUS, XUMHUYECKas CBSI3b
(KoBaJIeHTHAas, MOHHAs, METaJJINYecKasi, BOJIOPOJIHAS), KPUCTAJUIMUECKAs PEIIETKA, TUIIhl XUMHUYECKUX
peaKkiui, pacTBOp, SJIEKTPOJIUTHI, HEIJIEKTPOJUTHI, SJIEKTPOJUTUUECKAs TUCCOLUAIMS, OKHUCIUTEb,
BOCCTaHOBUTEIb, CKOPOCTh XUMUUYECKON PEaKIIMH, XHMUUECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TEOpHs
3JIEKTPOIUTUYECKON AMCCOoNMalny, nepuoandeckuii 3akon . 1. MenneneeBa, 3aKOH COXpaHEHHSI MacChl
BEIIECTB, 3aKOH COXpPaHEHUS M IMPEBPALICHUS DHEPTUU MPU XUMHUYECKUX pPEeaKlMsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XHMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE IMOHHUMAaHHUS



IMPUYXMHHOCTU U CUCTCMHOCTH XUMUYCCKUX ﬂBJ'IeHHfI, q)aKTOJ'IOFI/I‘leCKI/Ie CBCACHHUA O CBOﬁCTBaX, COCTaBC,
MMOJIYYCHUU H 0€e30IacHOM HCIIOJIL30BAHUN Ba)KHEHIINX HCOPraHMYCCKUX BCUICCTB B 6BITy n
HpaKTquCKOﬁ ACATCIIBHOCTHU YCJIOBCKA,

cOpPMUPOBAHHOCTh YMEHUI BBISBIISATh XapaKTepHbIC MPU3HAKU TMOHITUH, yCTaHaBIMBATh HX
B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHS MPU ONUCAHUM HEOPraHUYECKUX BELIECTB U UX
MpeBpalICHHUI;

cOpMUPOBAHHOCTh YMEHHUH HCIOJIb30BATh XUMHUYECKYIO CHMBOIUKY JUIsI COCTaBJICHHS (HOpMYII
BEUIECTB M YPaBHEHUW XHMHMUYECKMX peakuuid, cucrematuueckyro HomeHkiatypy (IUPAC) wu
TpUBHUAJbHbIE HA3BAHUS OTAEJBHBIX HEOPraHUUECKUX BELIECTB (yrapHblil ra3, yriekuciblii ra3, aMMHuakx,
raméHasi U3BeCTb, HeraniéHasi U3BeCTb, MUThEBAs COJA, TUPUT U JPYTrHUe);

C(l)OpMI/IpOBaHHOCTL YMGHI/Iﬁ OonpeAcCiIdATb BaJCHTHOCTL W CTCHCHL OKHCICHUSA XHUMHYCCKUX
3JICMCHTOB B COCAUHCHUAX Ppa3JIMIHOro0 COCTaBa, BUJ XHUMHUYECKON CBSI3H (KOBaJIeHTHaSI, HOHHAas,
MCTaJIJINYCCKasd, BOI[OpOIIHaSI) B COCAMHCHUAX, THUII KpHCTaHHquCKOﬁ pCIJ_IéTKI/I KOHKPCTHOI'O BCHICCTBA
(aTOMHaH, MOJICKYJISApHAsi, HWOHHAa:d, MeTaJ’IJ’II/I‘leCKaﬂ), XapakKTep Cpcabl B BOIHBIX PpPaCTBOpax
HCOPraHU4CCKUX COC,Z[I/IHCHI/Iﬁ;

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ YCTaHaBJIMBATL MPUHAAJIC)KHOCTh HCOPIraHWMYCCKHUX BCHICCTB IO UX
COCTaBy K OHpC,IleJ'IéHHOMy Knaccy/rpynne COCI[PIHGHPII’I (HpOCTLIG BCIICCTBA — MCTAJIJIbl 1 HEMCTAJJIBI,
OKCHJBbI, OCHOBaHUs, KMCJIOTHI, aM(bOTeprIe TUAPOKCUIBI, COJ'II/I);

chOpPMHPOBAHHOCT, YMEHHUM PACKPBIBATH CMBICI mepuonnudeckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €I'0 CUCTEMATU3UPYIOLIYIO, 00 BSCHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKIIHH;

chOpPMHUPOBAHHOCTh, yMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKUX
anemeHToB 1—4 mnepuonoB Ilepuogmueckoil cuctembl Xumudeckux saemeHtoB J[. M. Menneneesa,
UCIIONIB3YST TIOHSATHS «S-, P-, O-3JeKTpOHHBIE OpPOUTANINY», «IHEPrETHUECKUE YPOBHM», OOBICHSTH
3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB XHMHMUYECKHUX D3JIEMEHTOB M HMX COEIMHEHUN MO MepuoaaMm Hu
rpynnam Ilepuogunyeckoi cucteMbl xXumudeckux 3nemeHToB . 1. Menneneesa;

C(bOpMPIpOBaHHOCTI) yMeHHI;'I XapaKTCpUu3oBaThb (OHI/ICBIBaTB) 06HII/I€ XUMHUYECKHE CBOMCTBA
HCOPraHMYCCKHUX BCHICCTB PA3JIMYHBIX KJIACCOB, MOATBCPKAATH CYHICCTBOBAHHNC TeHETHYECKON CBS3H
MCKAY HCOPraHM4YCCKUMHU BCIICCTBAMU C TIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYHOIIIUX XUMHUYCCKUX
peaKLuii;

c(OpMUPOBAHHOCTb YMEHHUS KIACCU(PHUIMPOBATh XUMUUYECKHE PEAKIMH 110 pa3IMYHBIM IPHU3HAKAM
(uucily M COCTaBy pearupyrolux BELIECTB, TEIJIOBOMY 3(QQEKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCJIEHUS 3JIEMEHTOB, 00paTUMOCTH PEAKLIUU, YIACTHUIO KaTaIu3aTopa);

cOpPMUPOBAHHOCTh YMEHUN COCTaBISATh YPAaBHEHUS pPEAKIHMA pPa3JIWYHBIX THUIIOB, TOJHBIE U
COKpalLIEHHbIE YpaBHEHMsI peaklUuii MOHHOTO OoOMEHa, YUYWUThIBasl YCIOBHS, IPU KOTOPBIX 3TU PEAKLUU
UAYT 10 KOHLIA;

cOpPMUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIMH, MOATBEPKAAIOIINE KadeCTBEHHBIH COCTaB
pa3IMYHbIX HEOPraHMYECKUX BEIIECTB, PAaClO3HABaTh OMNBITHBIM IYyTEM HOHBI, MPHUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

cOpMUPOBAHHOCTh YMEHUH PACKPHIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIUI
MOCPEJCTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa ITUX PEAKIIHiA;

cOpMHUPOBAHHOCTh yMEHHUI OOBSCHATH 3aBHCUMOCTh CKOPOCTH XHMHYECKOH pEaklud OT
pa3nMyHBIX (PAKTOPOB; XapaKTep CMELIEHHS XMMHYECKOIO PaBHOBECHUS B 3aBHUCHUMOCTH OT BHEILIHETO
Bozaericteus (mpunuui Jle Illatense);



C(bOpMHpOBaHHOCTL y'MeHI/Iﬁ XapaKTCPU30BaATb XHUMHUUCCKHC IIPOLCCChI, JICKAIIUE B OCHOBC
IMPOMBIIIJICHHOI'O IIOJYYCHHA CepHOI‘/’I KHCJIOThI, aMMHaKa, a TaKXC C(bOpMHpOBaHHOCTL HpeI[CTaBJ'IeHI/Iﬁ
00 06HII/IX HaY4YHbIX IPUHOUIIAX XU SKOJIOTHYCCKHUX npo6neMaX XUMHUYCCKOI'o IIPpOMU3BOJCTBA,

cOpMUPOBAHHOCTh YMEHHI MPOBOIUTH BBIUMCICHHS C HCIIOIb30BAHUEM MOHSATHS «MaccoBas OIS
BELIECTBA B paCTBOPE», O0bEMHBIX OTHOLIEHUM ra30B MPU XUMHYECKUX PEAKIUAX, MACChl BELECTBA UM
00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UM OOBEMY OAHOTO M3 YYacTBYIOIIUX B
peakIMM BEUIECTB, TEIUIOBOro 3((eKkTa peakluyd Ha OCHOBE 3aKOHOB COXPAHEHHMs Macchl BELIECTB,
MIPEBPALLECHUS K COXPAHEHUS DHEPIUu;

cOpPMUPOBAHHOCTh YMEHHI COONIOAATh TpaBUia TIOJH30BAHUS XUMHYECKOH TMOCYyIOH U
nabopaTopHbIM 00O0pYyJOBaHMEM, a Tak)Ke MpaBHiia OOpaIIeHHs C BEIIeCTBAMH B COOTBETCTBUHU C
WHCTPYKITUSIMU TIO BBIMTOJTHEHUIO JaOOPATOPHBIX XUMUYECKUX OIBITOB;

cOopMHUPOBAHHOCTh YMEHHH IJIAHUPOBATH U BBIMOJIHATE XUMUYECKHH SKCIIEPUMEHT (Pa3sIoKeHHE
NIEPOKCHIA BOAOPOAA B IPUCYTCTBUU KAaTaIM3aTOpa, OIPEAEICHHE CPEIbl PAaCTBOPOB BEILIECTB C
IIOMOIIbIO YHHMBEPCAJIbHOTO HMHJUKATOpA, BIUSHHME pa3IMUYHBIX (AKTOPOB HA CKOPOCTh XHUMHYECKOM
peakiuy, peakiMy HOHHOI0 0OMeHa, KaueCTBEHHbIE PEaKLUH Ha CyJb(at-, KapOOHAT- U XJIOPH-aHHOHBI,
Ha KaTHOH aMMOHHUS, pelleHHEe SKCIEepUMEHTAIbHBIX 3ahau 1o teMaM «Mertamiel» u «Hemerasmisl») B
COOTBETCTBMM C IIPaBHJIAMU TEXHUKU O€30IIACHOCTH IIpU OOpallleHUuU C BELIECTBAMM U JIAOOPATOPHBIM
000pyIOBaHUEM, IPECTaBIATh PE3yJIbTaThl XUMUYECKOIrO 3KCIEpPUMEHTa B (OpME 3allucu ypaBHEHHI
COOTBETCTBYIOIUX PEAKIUI U GOPMYJIHUPOBAThH BHIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

COpPMUPOBAHHOCTh ~ YMEHHMH  KPUTHUECKH  aHAIM3UPOBAThb XUMHUYECKYI0  HH(pOpMaluio,
MOJy4aeMYyI0 U3 pa3HbIX UCTOYHUKOB (CPEACTBA MACCOBOM KOMMYHHUKAIMK, HTEpHET U IpYTrux);

cOpMUPOBAHHOCTh YMEHHI COOJIIO/IaTh MpaBUia SKOJIOTHYECKH IIEecCO00pa3sHOro MOBEIECHUS B
OBITY U TPYJOBOW NEATEIBHOCTH B IIEISIX COXPAHEHHS CBOETO 3/I0POBbS M OKPY’KAOIIEH MpUPOTHOU
Cpellbl, 0CO3HABAaTh OMACHOCTh BO3JCUCTBHUS Ha JKUBBIE OPraHU3MBbI ONPEAECIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazatens [IJIK, moscHATh Ha mnpuMepax crnocoObl YMEHBIIEHHS M TNPEAOTBPAIICHUS HX
BPEIHOTr0 BO3/ICHCTBUS HA OpPraHU3M UYEJI0BEKA;

JII 06yqaronmxc5[ C OIrpaHUYCHHBIMU BO3MOXKHOCTAMHU 3J0POBBA: YMCHHUC INPUMCHATL 3HAHUSA 00
OCHOBHBIX NOCTYIIHBIX MCTOAAX ITO3HAHUWA BCUHICCTB U XUMHUYCCKUX HBHeHHﬁ;

1 CICIIBIX H CJIa6OBI/II[51H_[I/IX 06yqa101m/1xc;1: YMCHHUC MUCIIOJIb30BATh pCHLG(l)HO-TOT-IC‘IHYIO

cuctemy obo3Havuenui JI. bpaiiis ay1st 3anucu XUMUYECKUX (OpMYyI.
OIBHY «MHcTUTYT cTpaTternn passutua obpasoBaHus»

Coaepxanue y4eOHOro npeamMera XuMus

10 KJIACC
OPI'AHUYECKASA XUMUA
TeopeTuveckne 0OCHOBBI OPraHUYeCKOl XHUMHUHU
[Ipenmer OpraHUYEeCKOn XUMUU: eé BO3HUKHOBEHUE, pa3sBuUTHE U 3HA4YCHUE
B TMOJIyYCHHUM HOBBIX BEIIECTB M MaTepuasioB. Teopusi CTPOEHHMS OPTraHUYECKUX COEAUHEHUU A.

M. bytnepoBa, e€ ocHoBHbIE MONOKeHUsI. CTPyKTypHbIe (OPMYIIBI OpraHnYecKuX BemecTs. I'omomnorus,
n30MepHsi. XMMUYECKasl CBSI3b B OPraHMYECKUX COCAUHEHUSAX — OJJMHAPHBIE U KPATHHIE CBA3H.



HpeﬂCTaBHeHI/Ie (6] I(J'IaCCI/I(bI/IKaL[I/II/I OpraHU4eCKUuX BCIICCTB. HOMeHKJ'IaTypa OPraHn4CcCKux
CcoequHECHUMN (CI/ICTeMaTI/I‘leCKaﬂ) U TpHBHAJBHBIC HAa3BAHUA BaXKHEHIITUX Hpe,I[CTaBHTeJIeﬁ KJIaCCOB
OpraHU4YCCKUX BCIICCTB.

DKCIeprMEeHTaIbHbIC METO/IbI M3YUEHUS BEIIECTB M MX MPEBPAIICHHI: 03HAKOMIIEHHE ¢ 00pa3aMu
OpPraHWYECKUX BEUIECTB M MaTephalaMd Ha HMX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OpPraHMYeCKHX
BEIIECTB, HAOIIOJEHUE M OMHCAHHE JAEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALICHUIO OPraHUYECKUX
BEIIECTB MIPH HarpeBaHuM (IJIaBjIeHUE, OOYTIIMBAHUE U TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUH psif. MeTaH U 3TaH — NpOoCTeN e MpeICTaBUTENIN
aJKaHOB: (M3MYECKUE M XUMHUYECKHE CBOWCTBA (pEaKIMHM 3aMENIeHUsT W TOPCHHs), HAXOXKICHUE B
MIPUPOJIE, OTYUYECHHE U TPUMEHEHUE.

AJKEHBI: COCTaB H CTpOCHHUC, TOMOJIOTMYECKUM pAAa. OTunes u IMPpOIMUJICH — HpOCTCﬁHIHG
MpeacTaBUTCIIN AJIKCHOB: (1)I/ISI/I‘ICCKI/I € u XHUMHNYCCKHEC CBOMCTBA (p CaKIIMun r'uaApupoBaHud,
TaJIOrCHUpPOBAaHUA, THApaTallu, OKUCJICHUS U HOJII/IMepI/ISaI_II/II/I), MOJIYUCHHUC U IPUMCHCHUC.

Anxanuensl: Oytaauen-1,3 u MmetunOyTaaueH-1,3: cTpoeHre, BaKHEUIINE XMMHUYCSCKUE CBOMCTBA
(peakuus mosuMmepu3anun). [TomydeHrne CHHTETHYECKOT0 KaydyKa U Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHHUS, FOMOJOTMYECKMH psll. ALETHIEH — MpocTeHImi
IpeiCTaBUTeNb AJKUHOB: COCTaB, CTpOeHHe, (u3MYecKkMe M XMMHUUYECKHE CBOICTBa (peakuuu
TUJIPUPOBAHMSL, TaJIOT €HUPOBAHUS, THIPATAllNM, TOPEHHS), TIOTYYEHHE U IPUMEHEHHE.

Apensl. benson: cocrtaB, crpoeHue, QuU3NUECKHME MW XMUMHYECKHE CBOWCTBA (peaKiuu
rajoreHMPOBAaHMS M HUTPOBAHMS ), MOJIyYEHUE U IpUMEHeHue. 10.1yon: cocmas, cmpoenue, gusuieckue u
XxumudeckKkue ceolcmea (peam;uu 2Al0CEHUPOBAHUA u HMmpOGGHM}Z), nojyierue u
npumenenue. TOKCHUHOCTh apeHOB. ['eHeTnyeckas CBSA3b MEXAY YIIE€BOAOPOAAMHU, MPUHAIIECKAIMMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble UCTOUHUKM yriieBogopoaos. IIpupoanslil ra3 u nonytHsle HeQTsIHbIE ra3pl. Hed1s 1
e€ npoucxoxaeHue. Cnocodbl mnepepabOTKM HeQTH: MEperoHka, KpPEKUHI  (TEpMHYECKUH,
KaTaTUTUYECKH), muponu3. [IpoaykTsl mepepaboTku HeTH, X NMPUMEHEHHE B IMPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIN yrosb ¥ IPOAYKTHI €ro MepepadoTKH.

OKcIlepyMEHTaJIbHbIE METO/Ibl U3YUEHUS BEUIECTB M X IPEBPALICHUN | O3HAKOMJIEHUE ¢ 00pa3LaMu
IUIACTMACC, KaydyKoB M pe3uHbl, Koiekuuu «Hepts» u  «Yroias», MoAenuMpoBaHUE MOJEKYJ
YIJIEBOIOPOJIOB M TaJIOT€HONPOU3BOAHBIX, IPOBEIECHUE IPAKTUUECKOW PAaOOThl: MOIydyeHHe 3TUJIEHA U
U3Y4YCHHUE €r0 CBOMCTB.

Pacuérurle 3a1a4u.

Bbrluncnenuss mo ypaBHEHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA HCXOIHOIO
BEIIECTBA MJIM NMPOAYKTa PEAKIMM 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOIO M3 MCXOAHBIX
BEIIECTB UJIM MTPOYKTOB PEaKLUN).

Kucaopoacoaepixamme oprannyeckue coeinHeHUs

[IpenenbHbIE OHOATOMHBIE CHUPTHL. METaHOT M 3TaHOI: CTpOeHHUE, (pu3nueckue M XMMHUYECKHE
CBOMCTBAa (peakuu C AaKTUBHBIMH METAJUIAMH, TaJOr€HOBOJOPOAAMH, TOpPEHHUE), TPUMEHEHHUE.
Bonopoansie cBA3M MeXAy MOJIEKYJIaMH CHOUPTOB. JIEMCTBHE METAHOJNA M JTaHOJIA HA OpPraHU3M
YeIoBeKa.



MHOroaToMHEBIE CIINPTHI. OTHICHTJINKOIIbL H TJIMOepuH: CTPOCHHUC, (bPI?)PI‘lCCKI/Ie Hn XHMHYCCKUC
CBOMCTBA (BSaHMO,Z[eP’ICTBI/Ie CO MICJIIOYHbIMHU MCTAaJUIaMH, KAa4YCCTBCHHAsA pCEaKUWA Ha MHOI'OATOMHBLIC
CHI/IprI). I[eﬁCTBHe Ha OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie MO eprHa U OTUJICHI JIMKOJIA.

®DeHOJ: CTPOCHHUE MOJICKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (PeHoIa.
[Tpumenenue dpeHona.

AJ'II)I[GFI/II[BI " KemoHbul. (DOpMaJ'II)IIGFI/II[, alfcTaJbACru: CTPOCHHUC, CI)I/ISI/I‘IGCKI/IG U XUMHUYCCKHE
CBOMCTBA (peaKLII/II/I OKHMCJICHHA U BOCCTaAHOBJICHH A, KAUCCTBCHHBIC peaKHI/II/I), IMOJIYYCHHUC U TIPUMCHCHHC.

OnHOOCHOBHBIE NpeiesibHbIe KapOOHOBBIE KUCIOTh. MypaBbuHas U YKCyCHasl KUCIOTBI: CTPOEHUE,
¢u3nyeckre 1 XUMUYECKUE CBOMCTBa (CBOMCTBA, OOIIME NI Kjlacca KUCIIOT, PeaKlMs 3TepUPHKAILUN),
nonyyeHne W npuMmeHeHue. CreapuHoBas M OJEUHOBas KUCIOTHI KakK MPEICTaBUTENN BBICIINX
KapOOHOBBIX KMCIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOLIEE AeiiCTBHE.

Crnoxuble 3¢Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus cioxHbIX 3¢upoB. JXXupsl.
I'mpponus xupos. IIpumenenune ;xupoB. bruonorudeckas poJib )KUPOB.

VYrneBonpl: cocTaB, KiacCU(HKAIUS yrieBoIoB (MOHO-, IW- W Mojucaxapuibl). [roko3a —
IMPOCTEUIINI MOHOCAXapHa: OCOOEHHOCTH CTPOEHHUS MOJIEKYNbl, (PU3NYECKUE U XMMHUYECKHE CBOWMCTBA
(B3aumoneiictBue ¢ rugpokcuaoMm Menu(Il), okucnenme ammuayHeiM pactBopoM okcuga cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TIIOKO3bI), HAXOXKJIEHUE B MPUPOJE, IPUMEHEHHE, OMOJOruYecKas poJb.
®dorocuHTe3. PPyKTO3a KAaK U30MEP IJIFOKO3BI.

Kpaxman u wnemmosio3a kKak nOpupoanble mnoiaumepbl. CTpoeHHe Kpaxmajia U IeJUIF0JIO3bI.
duznueckre U XMMUYECKUEe CBOMCTBA KpaxMalia (THIPOJIN3, KaueCTBEHHAsl Peakiusi C HOJIOM).

DKCIeprMEeHTaIbHbIC METO/IbI M3YYEHUs BEIIECTB M X MPEBPALICHHI : TPOBEACHNE, HAOIIOJEHUE U
ONHMCAaHUE [JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaUECTBEHHBIE PEAKLHUU OJHOATOMHBIX
cnupToB (OKKcIeHne 3taHosa okcuioM Meau(Il)), MHOroaToOMHBIX CIUPTOB (B3aMMOJIEICTBUE IIMIIEPUHA
¢ rugpokcugoM Mmenu(ll)), ampaernzoB (OKuciaeHHE aMMHUAyHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcuiom Menu(Il), B3ammoneilicTBue Kpaxmajga ¢ HOAOM), MPOBEIEHUE MPAKTUUYECKOW paboOThI:
CBOICTBA PacTBOPA YKCYCHOM KHCIOTHI.

Pacuérurle 3aaumn.

Bbrluncnenuss mo ypaBHEHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBAa HCXOJHOIO
BEIIECTBA MJIM NPOAYKTa PEAKIMM 10 HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOIO M3 MCXOAHBIX
BEIIECTB UJIM NTPOJYKTOB PEaKLUN).

AzoTcoepxaliye opraHu4eckue COeTUHEHMS.

AMUHOKHUCIIOTEI KakK aM(i)OTepHBIe OpPraHu4CCKHUeC COCIUHCHMUA. duznuyeckue MU XUMHUUYECKHUE
CBOMCTBA aMUHOKHUCJIOT (Ha IIpuUMEpe FJ'II/II_II/IHa). buonornueckoe 3Hauenne aMuHOKHUCIOT. [TenTtuasl.

Benku kak MpHUPOHBIC BHICOKOMOJICKYIISIPHBbIC coeMuHeHUs. [IlepBUdHAs, BTOpUYIHAS ¥ TPETUIHAS
CTpYKTypa 0eaKoB. XUMHUYECKHE CBOMCTBA OECJIKOB: THMAPOJIK3, JeHATYpallHs, Ka4eCTBEHHbIC PEaKIIMKU Ha
OeJIKH.

BKCHGDI/IMCHTEU'II)HI)IG MECTOJAbI M3YUYCHHA BCIICCTB M HUX npeBpameHHﬁ: Ha6J'IIOI[eHI/Ie U OIIMCaHHEC
JACMOHCTPAIIMOHHBIX OIIBITOB: ACHATYpPAlHUA 0eNKoB IIpHU HAarp€BaHuu, IBECTHBIC pCaKIINH OEIKOB.

BLICOKOMOJIeKy.TIﬂpHLIe COCINHCHUA



OCHOBHBIE TIOHSTHSI XUMHH BBICOKOMOJICKYJIAAPHBIX COCOUHEHUM: MOHOMCD, IMOJIUMCEP, CTPYKTYPHOC
3BCHO, CTCIICHb IIOJIUMCpU3AlUU, CPCAHSASA MOJICKYJsIpHas Macca. OcHOBHEIE MECTOAbBI CHHTC3a
BBICOKOMOJICKYJIAPHBIX COCIUHEHUMN — nojmmepusatua U IMOJIUMKOHACH CALHs.

DKCIEepUMEHTAIbHBIC METO/Ibl M3YUYCHHUSI BEIIECTB U MX IPEBPAILCHUI : 03HAKOMJICHHUE C 00pa3liaMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIJIACTMACC, KAYUYKOB.

MexipeaMeTrHblie CBI3H.

Peamuzanys MeXnpenMETHBIX CBSI3€M NpM M3y4eHMM opraHudeckod xmmuu B 10 kmacce
OCYIIECTBJISIETCSl Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUM, TaK M MOHSITHH,
ABJIAFOLIMXCA CHCTEMHBIMH ISl OTJEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmme ecTecTBEeHHO-HAY4YHbIC TOHSATHUS: SIBJICHWE, HAY4YHBIA (DaKT, THIOTE3a, 3aKOH, TEOPHS,
aHaou3, CHUHTE3, KiIaccu(ukanus, TMEepUOJUIHOCTh, HAOMIOJEHUE, W3MEpEHUEe, JKCIICPUMEHT,
MO POBaHUE.

®u3mnka: Marepusi, SHEpPrus, Macca, aToM, 3JEKTPOH, MOJIEKYJd, SHEPreTUYECKHl YpPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEUIECTBA, (PU3UYECKUE BEIUYUHBI U EIUHMIIBI HX
U3MEPEHUS.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BELUIECTB B OpraHu3Me, (OTOCHUHTES,
OMOJIOrMYecKy aKTUBHbIE BellecTBa (O€IKH, YI1eBOAbl, JKUPBI, (PEPMEHTBI).

I'eorpadusi: MuHepasbl, TOPHbIE TOPOADI, 10JE3HbIE HCKOMAEMblI€, TOIUIUBO, PECYPCHI.

Texuonorus: MNHUIICBBIC IIPOAYKTBI, OCHOBbLI pallMOHAJIBHOI'O IIMTAaHWA, MOKOIIUEC CpPCACTBA,
JICKAPCTBCHHBIC MW KOCMETHYCCKHUC IIpC€raparbl, MaTcpuUajibl M3 MHCKYCCTBCHHBIX H CHHTCTUYCCKUX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKAS XUMUS
Teopernueckne 0CHOBbI XMMHUHU

XUMHUYEeCKUH 3JIeMeHT. ATOM. SIapo aToma, M30TONBI. DJIEKTPOHHAs 000JI04YKa. DHEpreTHYecKue
YPOBHH, IOAYypOBHU. ATOMHBIE oOpOWTamu, s-, P-, O- smemeHTbl. OCOOCHHOCTH pacHpeneIcHUs
JJIEKTPOHOB IO OPOUTAJIIM B aTOMaxX »3JIEMEHTOB IIEPBBIX UYETHIPEX MEPUOJIOB. OJIEKTPOHHAs
KOH(UIrypaLys aTOMOB.

Ilepuonnueckuii 3akon u Ilepuonuueckasi cucrema xumuueckux asnemeHToB J[. M. Menjeneena.
CBs3b mepruoandecKoro 3akona u Ilepuoanyeckoii cucrembl XuMmudeckux syemeHnToB J[. . Menneneena
C COBPEMEHHOW TEOpUEHW CTPOEHHUS ATOMOB. 3aKOHOMEPHOCTM HU3MEHEHHUS CBOMCTB XUMHUYECKUX
DJIEMEHTOB M O0pa3yeMbIX MMH TPOCTHIX M CIOXKHBIX BEHIECTB IO TPyMNIaM M IMepuojiaM. 3HAUYCHHE
MEPUOANYECKOr0 3aKOHA B PA3BUTUU HAYKHU.

CtpoeHne BemecTBa. XUMUYECKasl CBSI3b. BUIIbI XUMUYECKON CBsI3M (KOBAJICHTHAsI HEMOJIIpHAS U
MoJIIpHAsi, WMOHHAs, METaJIM4ecKkas). MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOW XUMHUYECKOW CBSI3U
(oOMEHHBI W JOHOPHO-AaKIENTOpHBIN). BomopogHas cBs3b. BaneHTHOCTBh. DJIEKTPOOTPUIIATEIIHLHOCTD.
Crenenb okucieHus. OHbI: KATHOHBI U aHU OHBI.



BemectBa MOJICKYJIAPHOI'O U HEMOJICKYJIAPHOI'O CTPOCHH. 3aKOH IMOCTOSIHCTBA COCTaBa BCHICCTBA.
Tumnsr KpUCTAJTINIMYCCKUX peI_HéTOK. 3aBHCUMOCTh CBOMCTBA BCHICCTB OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I.

[Tonarue o nucnepcHbIX cuctemax. ICTUHHBIE U KOJJIOWAHBIE pACTBOPBL. MaccoBas 107 BEIIECTBA
B pacTBOpE.

Knaccudukanus HeopraHuueckux coenvHeHuid. HomeHkIaTypa HEOPraHUYeCKUX BEIIECTB.
['eneTnyeckast CBsI3b HEOPraHMYECKUX BEILIECTB, MPUHAUISKALIIUX K Pa3IMYHBIM KJIACCaM.

Xumnueckas peakius. Kinaccupukanus XMMHUECKUX peakiuii B HEOPraHMYECKOW M OpraHuuecKoi
XUMHUHU. 3aKOH COXPaHEHHs MAacChl BEIIECTB, 3aKOH COXpPaHEHUS M IPEBpAIICHHMS SHEPrUHU IpH
XUMHUYECKUX PEAKIUAX.

CKopocThb peaknuu, e€ 3aBUCHMOCTh OT pa3IM4HbIX (pakTopoB. OOpaTuMBbIe peakuuu. XUMHUECKOe
paBHOBecue. PaKTOpBI, BIUSIOLINE Ha COCTOSSHUE XUMudeckoro pasHosecHs. [Ipunmun Jle [arense.

Dnextponutryueckast auccounanusi. CuiibHbIe U cia0ble 3JeKTpoiuThl. Cperga BOJHBIX pacTBOPOB
BEIIECTB: KHCJast, HEUTpaabHas, IIeI0YHAs.

OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC peaKuuu.

OKCIEePUMEHTAJIbHBIC METOAbl M3YYCHHsSI BEIICCTB M WX MPEBPAIICHUN: JEMOHCTpAIUs TaOIuIY
«ITepuonnueckasi cucreMa xumMuueckux a3iementoB [[. WM. MenpaeneeBa», wu3ydyeHHe MoJeliel
KPUCTAJITUYECKUX pEIETOK, HaOJIroIeHE
¥ OINMCAaHWE JIEMOHCTPAIMOHHBIX W J1aOOpaTOPHBIX OIBITOB (Pa3joKEHHE MEPOKCHAa BOAOpPOAa B
MPUCYTCTBUM KaTalu3aTopa, ONPENEJICHHE CPeIbl PACTBOPOB BEHIECTB C IMOMOIIBIO YHHUBEPCAIBHOTO
WHIUKATOpa, PEaKUd HMOHHOTO OOMEHAa), MPOBEACHUE MPAKTUYECKOW paboThl «BrusHue pa3muaHbIX
($aKTOpPOB Ha CKOPOCTh XUMHYECKON PEaAKIIHH.

Pacuérarle 3a1a4u.

Pacuérsl o ypaBHEHUSAM XMMHUYECKUX PEAKLIHM, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI, PACUETHI
C MCITOJIb30BAaHUEM ITOHSTUS «MAaCcCOBas JOJISl BEILIECTBAY.

Heoprannyeckass xumus
Hemeramnsl. Ilonoxenue HemetannoB B Ilepuogumyeckoil cucteMe XMMHUUYECKHUX 3JeMeHTOB /l.
U. MenzeneeBa 1 OCOOCHHOCTH CTpPOEHHUS aTOMOB. DPHU3MYECKHE CBOWCTBA HEMETAJUIOB. AJJIOTPOMUS

HEMeTaJUIoB (Ha mpuMepe KHCIIopoa, cepbl, hocdopa u yrieposaa).

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX HEMETAJUIOB (rajoreHoB, cephl, a3ota, ¢ocdopa, yriepona u
KPEMHHS) ¥ UX COSAMHEHUH (OKCHIO0B, KHCIOPOICOASPKALIUX KUCIOT, BOAOPOJIHBIX COSAMHEHU).

[IpumeHenne BaKHENIINX HEMETAJUIOB U UX COCAUHEHU.
Mertamiel. [lonoxxenne MetaiioB B Ilepuonnmueckoil cucreMe XUMHUUYECKMX 3J€MEHTOB /JI.
U. MenneneeBa. OCOOEHHOCTH CTPOEHHUsS SJIEKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmme

busnueckue cBoiicTBa MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUAN Pl HAPSDKCHUN METAJIIOB.

XUMHUYECKUE CBOWCTBA BAXKHEHIIMX METANJIOB (HATpUM, Kalui, KaJblIMH, MarHuui, aJltOMUHHMH,
IIUHK, XPOM, JKEJIe30, ME/Ib) U UX COCAMHCHHI.

OOmme crocoOb! MoTydeHus: MeTasuioB. [IpuMeHenne MeTaioB B OBITY M TEXHUKE.

9KCH€DI/IMCHT3HBHBIG METOAbl M3YYECHMS BCIICCTB M HX MPEBPaAICHUM : HU3YUYCHUC KOJUICKIINUH
«MeTannsl 1 CILJIaBbI», 06pa3u03 HCMCTAJUIOB, PCIICHUC SKCICPUMCHTAJIbHBIX 34a/ia4, Ha6J’II—0)]€HI/Ie u




OIMHUCAaHUC JACMOHCTPAIMOHHBIX H J'Ia60paT0pHBIX OIIBITOB (BSaHMOﬂeﬁCTBHe T'MApPpOKCHUaa aJIIOMHUHHA C
pacTBOpaMu KUCIIOT U meﬂoqeﬁ, Ka4CCTBCHHBIC pCaKIIUN Ha KaTUOHBI MeTaJ'IJIOB).

Pacuérurle 3a1a4u.

Pacuérsl Macchl BemecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJIMYECTBY BEIECTBA, MAacce WU
00BEMY OJIHOT'O M3 YYACTBYIOIIMX B PEAKIIMH BEUIECTB, pacuEThl MacChl (00BhEMa, KOJTMYECTBA BEIIECTBA)
IMPOAYKTOB pCaKMu, €CJIM OJHO M3 BEIICCTB UMECCT IMIPUMCECH.

XuMHA U KHU3Hb

Ponp xumMum B oOecCleYeHWH SKOJOTMYECKOW, SHEPreTUYSCKON M THINEBOH Oe30MacHOCTH,
pa3BUTUU MeAULMHBL. [[OHsATHE O HAYYHBIX METOAX IMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUNI.

HpeﬂCTaBHeHI/Iﬂ 00 06H_II/IX HAaYYHbBIX HNPUHOHUIIAX [MIPOMBIIIJICHHOI'O ITOJIYYCHUA BaKHEUIIINX
BCIICCTB.

YenoBek B MUPC BCHICCTB W  MATCPUAJIOB: Ba)KHEUIIINE CTPOUTCIIbHBIC  MATCpHAJIbI,
KOHCTPYKIOMOHHBIC  MAaTCpUAJIbl, KpPAaCKHU, CTCKJIO, KCEpaMHUKa, MaATCpHajibl JIiA  SJICKTPOHUKH,
HaHOMATCpHaJbl, OPraHM4CCKUC U MUHCPAJIbHBIC YT O6peHI/I$I.

Xumus u 3A0POBLE YCIIOBCKA: IMpaBHJia HMCIIOJIb30BAHHA JICKAPCTBCHHBIX IIPCIIapaToB, IIpaBHJIa
0e30macHOro HCIIO0JIb30BaHUA IpernapaTroB OBITOBOM XHUMHUH

B TTOBCEIHEBHOM KU3HH.

MexnpeaMeTHble CBI3H.

Peanuzanus MexxnpenMeTHbIX CBA3€H Mpu u3ydeHuu oOueil 1 Heopranudyeckoi xumuu B 11 kiacce
OCYIIECTBJISIETCSl Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUM, TaK M MOHSITHH,
ABJIAFOLIMXCSA CHCTEMHBIMH JUIS1 OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO6ume ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYIHBINA (PaKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHATIN3, CUHTE3,
KJIacCH (pUKaIUs, TePUOIUIHOCTD, HAOIIOEHU e, DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPCHHE, SIBJICHHE.

dusuka: Marepus, OHHEpPrus, Macca, aTOM, D3JEKTPOH, IPOTOH, HEHTPOH, HOH, H30TOI,
PaaOaKTHBHOCTh, MOJIEKYJa, SHEPT€THYECKUN YPOBEHb, BEUIECTBO, TE€J0, 00BEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3NUECKHUE BEIMYMHbI U €IUMHUIIBI UX U3MEPEHHUS, CKOPOCTb.

Bbuonorus: kierka, opraHu3M, SKocHcTeMa, Omochepa, MaKpo- U MHKpPOSJIEMEHTH, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHepasbl, TOPHbIE TOPOADI, 10JE3HbIE HCKONAEMbIE, TOIJIUBO, PECYPCHI.

TexHosiorus: XUMHUYECKass IPOMBIIUIEHHOCTb, METALIYPIrusi, IPOU3BOACTBO CTPOUTEIBHBIX
MaTEepUAJIOB, CENbCKOXO3SICTBEHHOE MPOU3BOJACTBO, MUILEBAsS MPOMBINUIEHHOCTD, (hapMaliieBTHYecKast
IIPOMBILLIEHHOCTb, IPOM3BOJACTBO KOCMETHYECKUX IIPENapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepUaliOB, AJIEKTPOHHAS TPOMBIIIJIEHHOCTb, HAHOTEXHOJIOTHH.

Tembl npakTHYecKHX padoT:
10 xknacc

1. Tlomy4yeHue 3THIICHA U U3YYEHUE €TO CBOICTB.

2. CoiicTBa pacTBOpa yKCYCHOM KHCIIOTHI.



11 kaacce

1. Bnusaue pa3anyuHbIX (aKTOPOB HA CKOPOCTh XMMHUECKON peaklnu;
2. PemieHue SKCEpUMEHTAJBHBIX 33124 110 TeMe «MeTably»;

3. Pemenwne OKCIICPUMCHTAJIbHBIX 3a1a4 110 TEME ((HeMeTaJ'IJ'IBI»;

MeTtoabl, GopMbI U TEXHOJIOTHHU OPraHW3AINN VICOHOH TeATeJILHOCTH

IIpu  peanuzammu pabodeld MPOrpaMMbl HMCIONB3YIOTCS 3JEMEHTHl 00pa30BaTelbHbIX
TEXHOJIOTUi, HaTpaBJIeHHbIE Ha TOCTHKeHne Tpeboanuii ®I'OC:
- OOBSICHUTENBHO - WJUTIOCTPAaTUBHOE OOydYeHHE, CYHIHOCTh KOTOPOro B MH(GOPMHUPOBAHUH,
MIPOCBEIICHUH 00 YyYaIOIMXCs U OpraHU3alui UX PEePOAyKTUBHON AESTeIbHOCTH.
- (¢opmupoBaHue y4eOHOW IEATENbHOCTH OOy4aromMXCs, KOTOpash HampaBjeHa Ha
IIpUoOpeTeHNe 3HaHUH € TOMOIIBIO peLIeHHs Y4eOHBIX 3a1au.

- TEXHOJIOTHH, OCHOBAaHHBIE HA MPOCKTHOU JIESITEIbHOCTH;

- TEXHOJIOTHsI TPOOJIEMHOI0 TOIX0/1a;

- TEXHOJIOTHsI y4eOHO- UTPOBOM e TENbHOCTH;

- TEXHOJIOTMH, OCHOBAaHHBIE HA YPOBHEBOM A dhepeHnnanuu;

- TexHosorus (OpMUPOBaHUS NPUEMOB yueOHOW pPabOThI, U3JIOXKEHHAs B BHJIE IPaBHII,
aJIroOpuTMOB, 00PA310B, IIJJAHOB OMMCAHUN U XapaKTEPUCTUKU OOBEKTOB.

KanennapHo-temaTuyeckoe mianuposanue 10 kiaace

Ne Ha3zpanue TeMbl Kon- | Jlara
BO
yacoB
1-2 Tema 1. Ilpeomem opzanuueckoii xumuu. Teopus cmpoenus opzanuueckux 2 u
coeounenuit A. M. Bymnepoea
1. [Ipenmer opranuueckoit xumun. BBoguslit uncTpykTax nmo OT 1 1 Hex
2. OCHOBHBIE MTOJIOKEHUS TEOPUN XUMUYECKOTO CTPOCHUS 1 HEll
A. M. Byrneposa
3—14 Tema 2. Y2neeo000poowl u ux npupoonsie ucmouyHuKu 12y,
3. AnkaHsl 1 Heq
4, AJIKaHBI 1 HEX
5. AJIKEHBI 1 HEN
6. AJIKEHBI 1 HEN
7. Anxanuensl. Kayayku 1 HeJ
8. ATKUHBI 1 Hel
9. ApeHbl 1 HexO
10. | IIpupomHBIii ¥ MOMYTHBIA Ta3bl 1 HeJ




11. | HedTb u criocoOs1 e€ nepepaboTKu 1 HE
12. | KamenHslii yroib U ero nepepadoTka 1 HE
13. | [ToBTOpeHHe 1 0O0OIIEHUE IO TEME « Y TICBOIOPOJIBI M UX IPUPOIHBIC HCTOUHUKM» | 1 HeJl
14. | KonrponbHas padora Ne 1 « Teopus CTpoeHHs OpraHMYECKIX COoeTMHeHU A.M. 1 HeJl
Bytneposa. YrieBogopoabn»
15—28 | Tema 3. Kucnopoo- u azomcooepiicawue opzanuuecKue coeOuHeHus 144
15. | OnHOATOMHBIC CIIMPTHI 1 HEN
16. | OgHOATOMHBIE CIIUPTHI 1 HeJ
17. | MHoOroaToMHbI€ CIUPTHI 1 HeJ
18. | deHon 1 Hex
19. | Anpaeruasl U KETOHBI 1 HEL
20. | KapOoHOBBIE KHCIIOTHI 1 HEll
21. | Cnoxuble 3¢upsl. Kupsl 1 HEx
22. | YriueBousl 1 HEN
23. | AMuHEBI 1 HEN
24. | AMHUHOKHCIIOTBI 1 HEN
25. | Benkn. 1 HexO
26. | IlpakTuyeckas padora Ne 1 PerieHue skcriepuMeHTaIBHBIX 3324 HA pacrio3HaBaHue | 1 HeT
OpPraHUYECKUX BEIIECTB
27. | IloBTopenue u o06o0IIeH e 11O TeMe Kucaopoa- u a3oTcoaepkalpe opraHndecKue 1 HeJl
COCIMHEHUS
28. | KourponbHas pabora Ne2 «Kuciopon- u  asorcomeprkaiiyde opraHudeckue | 1 HeJl
COCIMHCHUSD
29—33 Tema 4. Opcanuueckas Xumus u oouiecmeo 54
29. | Buorexnonorus 1 HEll
30. | [Momumepsr 1 HEJl
31. | CunTrernyecKue MOIUMEPBI 1 HeJl
32. | IIpakTudeckas padora Ne 2 «Pacno3HaBaHUe MIACTMACC U BOJIOKOHY 1 HEll
33. | [loBTopenue u o6o0MIeHNE Kypca. [lonBenenre UTorop yaeGHoOro roja. 1 HEJl
34. | TloBTopenue u ob600mEeHue Kypca. [lonBeieHue UToroB y4e0HOro roja. 1 HeT

KanennapHo-temaruueckoe mianuposanue 11 kiace

\ No | Tema ypoka

| Kon-Bo \ Hara




4acoB |

1—9 Tema 1. Cmpoenue sewecme 94
1 BBoamHssIil nHCTpYKTaX. OCHOBHBIE CBEICHHS O CTPOCHUH aroMa 1 HEll
2 llepnonnveckas cucrteMa XuMu4eckux 3nmementoB Jl. M. MenzaeneeBa B cBere y4enus o | 1 Hel
CTPOSHHH aTOMa
3| Cpasuenue [leprommueckoro 3aKoHa ¥ TEOPUH XUMUYECKOrO CTpOoeHuUs Ha puiiocodekoit | 1 HENl
OCHOBE
4 VoHHas XMMHUYECKas CBSI3b M MOHHBIE KPUCTAITMIECKHE PEIIETKA 1 HeNl
5 KoBaseHTHast XaMHYECKasi CBS3b. ATOMHBIC U MOJICKYJISIPHBIC KPUCTAIUIMYECKHE pemérku | 1 HeJ
6| Meraumyeckas XUMUYECKas CBI3b 1 HeJ,
7| BogopoaHasi XuMHUECKasl CBS3b HeJ,
8 Iomumepnr 1 HEeJ
9 /lucriepcHbIE CUCTEMBI Hell
10—21 Tema 2. Xumuueckue peaxuyuu 124
1 Knaccuduxanumsi XAMUIECKUX PEaKIui 1 HEZ
1 Knaccuduranmss XAMHUIECKUX PEaKInui 1 HeN
1 CxopoCTh XUMHUYECKUX PEAKIIHH. 1 He
1 OGpaTuMOCTh XUMHUUECKUX PEAKUUH. XUMUIECKOE PABHOBECHE U CIIOCOOBI €10 1 HeT
CMEIICHHSI.
1 T'mpponms 1 HEN
1 I'maponus 1 HEX
1 OxucaUTeIbHO-BOCCTAHOBUTEIIBHBIC PEaKIUH 1 HEX
1 DrnexTponu3 paciuiaBoB U pacTBOpOB. [IpakTHyeckoe MpuMEHEHHE dIEKTPOIn3a 1 HeJ
1| Ipaktrueckas padora Ne 1. PereHne skcriepuMeHTaIbHBIX 33134 10 TeMe « Xumudeckas | 1 Hell
peaxuus»
1 TloBTOpeHue u 0600IIEHNE U3YISHHOTO 110 TeMe. XUMUYECKHIE PeaKIin 1 Heq
2 KonrponsHas pabora Ne 1 «Ctpoenue BeniecTBa. XUMHIECKAs PEAKIHS 1 HeJl
22—30 Tema 3. Bewecmea u ux ceoiicmea 9y
2| Merasusl. 1 HeJl
2 Hewmeramnsl. Baropoaasie ra3pt 1 HeT
2 Kuciotsl opranndeckme 1 HeNl
1 HEOpPTraHUYECKHE.
2 OcHOBaHUS OpraHMYECKUe U HEOPTaHUIECKHUE. 1 HeJ
2 Am(oTepHbIe COeTMHEHHS HEOPTaHNIECKHE H OPTaHUIeCKHe 1 HeJ
2 Conu 1 Hell




2 TlpakTtrueckas pabora Ne 2. Perienue sKkcrepruMeHTAIBHBIX 3a1a4 1o TeMe «BemectBau | 1 HEl
HX CBOMCTBa»
2 TloBTopenue u o0o0menue TeMel  «BetecTBa 1 X CBOHCTBa» 1 HEN
2 KonrponsHas pabora Ne 2 «BeriecTBa U BX CBOMCTBa» 1 HENl
31—34 Tema 4. Xumusn u coepemennoe oouecmaeo 4y
3 Xumunueckas TEXHOJIOTHUS 1 HEN
3| Xumudeckast IpaMOTHOCTh KaK KOMITOHEHT OOIIeH KyIbTyphbl YeJIOBeKa 1 HEJl
3| INoBTopenue u 0bo0IIeHUE Kypca. [ToBeieHre UTOTOB YyUeOHOro rojia 1 HeJ
3| INoBTopenue u 0bo0IIeHUe Kypca. [ToBeieHre UTOTOB YUeOHOro rojia 1 HeJ

IlepeyeHb KOHTPOJIbHO- H3MEPHUTEIbHBLIX MATEPHUAJIOB 10 TEMAaM

10 kiaace

1. Konrponsuas pabota Ne 1 «Teopus cTpoenus opranndeckux coeaunennii A.M. Byrneposa.
YraeBonopoashy

2. TlpaxTtrueckas pabora Ne 1 TonyueHne 3THIIEHA U M3yYSHUE €TO CBOMCTB.
3. Koutponsras pabora Ne2 «Kuciopon- n a3orconepxaiiye opraHn4eckue CoequHEeHUs

4. Ilpaktuueckas pabora Ne 2 «CBoiicTBa pacTBOpa YKCYCHOW KHCJIOTHI.

11 kaace

1. TIpaktuueckas pabora Ne 1. « BnusiHue pazmuuHbix (pakTopoB Ha CKOPOCTh XUMUYECKON peaKiinm»
2. Koutponsuas padota Ne 1 «Ctpoenue BemecTBa. XUMUUECKas PEaKusD»

3. Ilpaktuueckas pabora Ne 2. PerieHue sKCrieprMEHTANBHBIX 3a7a4 110 TeMe « « MeTannbi»;

4. Tlpaktrdaeckas pabora Ne 2. Pemenre sKCiepuMEeHTaIbHBIX 33/1ad 10 TeMe « «HemeTannbl»;

5. KonrponsHas padora Ne 2 «BeriecTBa u UX CBOHCTBa»
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