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PACCMOTPEHO COI'NTACOBAHO

Ha 3acenanuu LK 3amMecTuTeNb TUPEKTOpa Mo
€CTECTBEHHOHAYYHBIX YMP

JUCILUILINH «16» mas 2024 t.
IIporokoin Ne 6

«14» mas 2024 r.

[Mporpamma yuebnoit muctumummabel OOJ[.10 Xumwust pa3paboTaHa B COOTBETCTBUHU C
TpeboBanusiMu  DenepanbHOr0 TOCYAapCTBEHHOTO O00Pa30BATENBHOTO CTaHAApTa CPEIHEro
obmrero odpazoBanus (yTBEpKIeH MpuKa3zoM MuHHCTEpCTBa 00pa3oBaHus M Hayku Poccuiickoit
Oenepanmn ot 17.05.2012 1. Ne 413, B peiicTByromieit penakmuu), DeneparbHOTO
roCy/IapCTBEHHOr0 00pa30BaTENbHOIO CTaHAapTa CpelHero MmpodeccunoHaaIbHOrO 00pa30BaHUs
M0 CHEIHUAIBHOCTH MO crienuanbHOCTH 43.02.17 TexHOIOTUN MHIYCTPUH KPacoThl (YTBEPKACH
[Tpukazom MunucrepctBa obpazoBanuss u Hayku P® ot 26 asrycra 2022 r. N 775),
PEKOMEHIAIMsAMU TI0 OpraHu3alliy MOJIyYeHUS CpelHero oOIiero oOpa3oBaHusi B Ipeaenax
OCBOEHHUSI 00pa30BaTeIbHBIX MPOrpaMM CpeAHero mMpodeccHoHaIbHOro OoO0pa3oBaHMs Ha 0Oasze
OCHOBHOTO 001Iero oOpa3oBaHHs € Y4eToM TpeOoBaHMi (eaepaibHbIX TOCYAapCTBEHHBIX
00pa30oBaTeNbHbIX CTAHAAPTOB U MOJYyYaeMOW CHENHMATbHOCTU CPEeAHEro MpodeCcCHOHaIbLHOrO
oOpa3oBaHus, NpPUMEPHOW  MporpaMMmod  y4eOHOW  JUCHUIUIMHBI  «XUMHS» IS
npodeccuoHaNbHBIX 00pa30BaTENbHBIX OpraHu3anuii, pekomenaoannot ®I'bOY II1O UPITO
(ITporokon Ne 14 ot «30» HOs0pst 2022 1.)

Opranu3zanus-pa3padoTUHK:
['ocynapcTBeHHOe Or0KeTHOE podecCHoHaNbHOE 00pa3oBaTeIbHOE YUpexkaeHne MOCKOBCKOM
obnactu «CeprueBo-Ilocanckuii Koemx»

ABTOp-pa3pabOTUHK:
Kopueituyk Ombra MuxaiinoBna -npenogaBatenb [BIIOY MO «Ceprueo-Ilocaackuit
KOJUIE I
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI
OBIIIEOBPA3OBATEJBbHOU JUCHUNJIAHBI «XUMUS»

1.1. MecTto aucUMIUIMHBI B CTPYKTYpe OCHOBHOH NpodecCHOHATBHONH 00pa3oBaTebHOM
NPOrpamMMbl

OO6meoOpa3oBaTenibHas  AUCHMIUIMHA «XUMUS»  ABIAETCS  00S3aTeIbHOW  YacThiO
00111e00pa30BaTEIPHOTO IHUKJIA 00pa3oBaTebHOM Mporpammbl B cootBeTcTBUU ¢ OI'OC CIIO
no crenranbHocTu 43.02.17 TexHoa0ruM MHIYCTPUHU KPACOTHI.

TpynoeMKOCTh AMCHUILUIMHBI « XUMHsD» Ha YIIyOJIEHHOM ypoBHE cocTaBisieT 138 yaca, u3
koTopbix 104 waca — GazoBblii Moaynb (7 pa3genoB) u 22 yaca — NPUKIAAHOW MOAYJb (2
paszena),  BKJIIOYAIOUMA  IPAKTUKO-OPUEHTHUPOBAHHOE  COJIEpKaHUE,  YCUJIMBAIOIIEEe
npOoHIBHYIO COCTABJISIONLYIO 10 crienuanbHOCTH 43.02.17 TexHoIornu HHIYCTPUU KPACOTHI.

[IpuknagHoii Momynb BKIOYaeT JnBa pasnena. Pazmen 8 «Xumus B OBITY W
MIPOU3BOJCTBEHHON JESATEIbHOCTU YEJIOBEKa» peanusyercs i cnenuanbHoctu 43.02.17 nHa
MaTepuaie KeHCOB, CBS3aHHBIX C JKOJOTHYECKOW Oe30MacHOCThIO M OLIGHKOW IOCIEICTBUI
OBITOBOM W TPOM3BOACTBEHHON NEATEIbHOCTH, MO OTpacisM Oyayuieil npodeccruoHanbHON
JEATETLHOCTH O0yYarOIINXCS.

Tematuka pazmena 9 paspaboran 1o oObekTamM Oyaymed npoQecCHOHAIBHON
JIeSATETLHOCTH CTYJICHTOB.

[lepron oOyueHws W pacmpeaeiieHue Mo cemectpam 68/76 YacoB C Y4ETOM JIOTHKH
dbopMUpOBaHUS TMPEAMETHBIX pPE3yJIbTaTOB, OOMMX U NPOGECCHOHATBHBIX KOMIIETCHIUH,
MEXIPEAMETHBIX  CBsI3¢ C  JPYrUMU  JHCHUIUIMHAMH  00IIeoOpa3oBaTENIbHOTO U
o0uienpodeccuoHaIbHOrO UKIOB YYEeOHOTO MIIaHa.

1.2. e 1 nu1aHUpyeMble pe3yJibTAThI 0CBOEHHS THCIUILTHHbI
1.2.1. lleau 1 3a7a4u AU CHUILIHHBI

DOopMUPOBAHHE Y CTYJICHTOB XUMUYECKOW COCTABJISIONIEN €CTECTBEHHO-HAYYHON KapTUHBI
MHpa KaK OCHOBBI TPHUHATUS PEHICHUH B >KU3HEHHBIX M TMPOU3BOJICTBEHHBIX CHUTYaIUSIX,
OTBETCTBEHHOT'O MTOBEJICHUS B IIPUPOJIHOM Cpeie.

3apaum IUCHUIIMHBI:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX MPOIECCOB U
ABICHUM B OKpYyXarolled cpeae, LEJOCTHOW Hay4yHOW KapTUHBl MHUpa, B3aUMOCBSI3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOJUTH PACUEThl MO XUMHYECKUM (OpMylIaM U ypaBHEHHSIM
XUMUYECKUX pEeaKIui, I[JIaHUPOBaTh M HWHTEPHPETUPOBATH PE3yJbTAaThl XUMHUYECKHUX
AKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKU MPOBEACHUS XUMUYECKUX HKCIIEPUMEHTAIBHBIX MCCIEIOBAaHUN
Cc coOmojieHueM TmpaBuil 0e30macHOro oOOpamieHus ¢ BellecTBaMH U J1TaOOpaTOpHBIM
00opyaOBaHUEM;

4) pa3BUTh YMEHHsI aHAJTM3UPOBATh, OLICHUBATh, IPOBEPSITH HA JOCTOBEPHOCTh U 00001IaTh
UH(OPMAIIMI0 XUMHUYECKOTO XapaKTepa U3 pa3IuvHbIX HCTOUYHUKOB;

5) chopmupoBaTh yMEHHUS TMPOTHO3UPOBATH TOCIEJACTBUS CBOCU JEATETBHOCTH H
XUMUYECKHUX TTPUPOTHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) cdhopmupoBaTh TOHMMaHHUE 3HAYUMOCTH JIOCTHIKEHWH XUMHUYECKOW HAyKd U
TEXHOJIOTH JIJIs1 Pa3BUTHSI COIMATLHON M MPOU3BOJICTBEHHOU cep.



1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOEHHSI 00HI€00PA30BATEILHOM IMCHUIUVIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO



Koa n
HauMEeHOBaHHe
bopmupyembIx
KOMIIeTeHII Ui

IInanupyemMble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHbI

Oo0mue

JAucuunianHapHbie

OK 01. Beibupath
CHOCOOBI PeLICHHUs
3a7a4
npodeccruoHanbHON
JeATEIIEHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu TPpy10BOTr0 BOCHUTAHUS:

- TOTOBHOCTH K TPYIy, OCO3HAHHE I[EHHOCTH MacTEepCTBa,
TPYZIOJIO0HE;

- TOTOBHOCTh K aKTHBHOH JIEATEIILHOCTH TEXHOJIOTMYECKOU U
COLIMAJILHOM HAIPaBICHHOCTH, CIIOCOOHOCTh WHUIIMHUPOBATD,

IUIAHUPOBaTb U CAMOCTOATENBHO  BBINOJNHATH  TaKylO
JeSITebHOCTD;
- HMHTEpeC K pa3IuyHbIM cdepaM TIpodecCHOHATHLHON
JESITENIbHOCTH,
OBanagenue YHHMBEPCAJIbHBIMH y4eOHbIMH

NMO3HABATEJIbHbIMH AeHCTBUAMM:

a) 0a30Bble JJOrHYecKHe AeHCTBUS .

- CaMOCTOSITENIbHO (OPMYJIHMPOBAaTh U  AKTyaJIM3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJINBATh CYIIECTBEHHBIM MPU3HAK NI OCHOBAHMS JUIs
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHN S

- ONpeneNsaTh LENU JeATeNIbHOCTH, 3a/1aBaTh IapamMeTphbl U
KPUTEPUU UX TOCTUKEHUS;

- BBIABJIATH

3aKOHOMEPHOCTH U NPOTUBOpPEUHS B

paccMaTpUBaEMbIX SBJICHUAX;

- BHOCUTb KOPPCKTHBBI B ACATCIIBHOCTb, OLCHHUBATH
COOTBCTCTBUC  PE3YJIbTATOB OCIIAM, OIICHUBATbL  PUCKU
MOCIEACTBUI ACATCIIBHOCTH

- Ppa3BUBATb KPCATUBHOC  MbLIIUICHHUC TIIpU  PCIICHHUU

JKU3HEHHBIX TTPOOJIEM

- BJIAJETh CUCTEMOM XMMHUYECKHX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATHUS (XUMUYECKUNA JJIEMEHT, aToM,
3JIEKTPOHHAsi 000JI0UKa aToma, s-, P-, 0-3JIeKTpOHHBIC OpOUTAIN
aTOMOB, HOH,

MOJICKYJIA, BaJICHTHOCTbD,

3IIEKTPOOTPULIATENBHOCTh, CTENIEHb OKHUCJIEHHS, XUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBII 00beM, yriepoaHbIi
CKeneT, (pyHKIMOHANbHAS
W30MEPBI, TOMOJIOTHUYECKHUW psii, TOMOJOTH, YIJIEBOAOPOIBI,

KHCJIIOPOA- W a30TCoACpKAIMUE COCAUMHCHMA, OHOJIOrTYECKU

I'pyi1ia, paaukal, HU30MCEpus,

aKTUBHBIC BeIIeCTBA (YIJICBOABI, JKUPBI, OCIKH), MOHOMED,
CTPYKTYpHOE
COCIMHEHUS, KpUCTa/NIMYecKass pelieTka, TUIBl XUMHYECKHX
(OKHUCIUTENHFHO-BOCCTAHOBUTEILHBIE,

peaKiuu HOHHOTO OOMEHa),
AIIEKTPOIUTHYECKAS

moJImMeEp, 3BC€HO, BBICOKOMOJICKYJISIPHBIC
peakuun

SHAOTCPMHUYCCKUC,

9K30- WU

pacTBop,
AIIEKTPOJINTHI, HEBJIEKTPOJIUTHI,
JUCCOLIMALUA,

XUMHUYECKON pEeaKIMHM, XMMHYECKOE paBHOBECHE), TEOPUH U

OKHCJIUTENIb,  BOCCTAaHOBUTEIh,  CKOPOCTH
3aKOHBI (Teopm[ XUMHUYCCKOT O CTpOCHI/Iﬂ OpFaHI/ILIeCKI/IX BCIIICCTB
A.M. BytnepoBa, Teopusi AIEKTPOIUTHUECKON TUCCOIUAINH,
nepuoanueckui 3akoH /.M. MeHnneneeBa, 3aKOH COXpaHEHUS
Macchl), CHUMBOJIWYECKHUH S3BIK XHMHH,

(I)aKTOJIOI‘I/I‘-ICCKI/IC CBCACHUA O CBOﬁCTBaX, COCTaBC, NMOJTYYCHUHU U

3aKOHOMCPHOCTH,

0€30MacHOM HCIIOJIb30BAaHUKM BAKHEHIIUX HEOPTaHUYECKUX |
OpPraHUYeCKHUX BEIIECTB B OBITY W MPAKTUYCCKOHN IEATEIILHOCTH
YeII0BEKa,




0) 0a30BbIe HUCcIeI0BaTeILCKUE JIelCTBUA:

- BJIaACTH HaBbIKaMH y‘le6HO-HCCHe,HOBaTeHBCKOI>'I u
HpO€KTHOI71 ACATCIbHOCTH, HABbIKAMHU Pa3pCIICHUA Hp06HeM;

- BBISIBJIATH MMPUIUHHO-CIICACTBCHHBIC CBA3U u
AKTYAJIM3UPOBAThL 3a4avy, BbIABUIaTbh TUIIOTC3Yy €C PCHICHUA,
JUIS

YTBEPKJICHUM, 3aaBaTh IapaMeTPbl U KPUTEPUU PELICHUS;

HaXOIUTb apI‘yMeHTBI JOKa3aTcJIbCTBA CBOUX
- aHaIM3MPOBATh IIOJIyYCHHBIC B XOJIC pEIICHUS 3aJadu
pe3yabTaThl, KPUTHYECKU OIICHUBATh HX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCJIOBUSX;

- yMETh TMEPCHOCHTh 3HAaHUS B [IO3HABATCIBHYI U
NPAaKTUYECKYIO 00JIACTH KU3HEICATEILHOCTH;

- yMETb WHTErpPUPOBATh 3HAHUSA U3 PA3HBIX IPEIMETHBIX
o0OJacrei;

- BBIABUI'aTb HOBBLIC MHJCH, HpennaraTb OpI/IFI/IHaJII)HI)Ie
MOJIXOJIBI I PEUICHUS;

- CIIOCOOHOCTD UX HCIIOJIL30BaHHUA B ITI03HABATEILHOM U

COIIMATLHOM ITPAKTHUKE

- YMETb BBIABIIATH XapPaKTEPHbIE IPU3HAKU M B3aUMOCBSI3b
W3YYCHHBIX IOHATUH, INPUMEHATH COOTBETCTBYIOLIME IOHSATHUS
IIPY ONHCAaHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OpraHUYEeCKUX U HX IpeBpalICHUN;

BCIICCTB BBISABIIATD

B3aMMOCBS3b  XMMHUYECKMX 3HAHMH ¢  MOHATHSIMHM U
MPEACTABICHUSAMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- YMETh MCMOJIb30BaTh HAUMEHOBAHUS XUMUUYECKUX COCIMHEHUM
MEXIYHAPOJAHOTO COI03a TEOPETUUYECKON U MPHUKIATHON XUMUU
W TPUBHAIBHBIC Ha3BaHUs BAKHEHUIIMX BEIIECTB (DTHJICH,
alleTusieH, TIMUepuH, (QeHod, ¢dopManbaerua, YKCcycHas
KHUCIIOTA, TIUIUH, YrapHbI ra3, YIJIEKHCIbIM ra3, amMMHak,

ramcHasa HU3BCCTD, INUTBCBasA CoOAa H

APYTHX),
OpFaHI/I‘-IeCKI/IX BGIIIGCTB,

HEramicHas H3BCCTh,

bopmybl
YPaBHECHUS XUMHYECKHX PpEaKIni,

COCTaBJIATh HEOPTaHUYECKUX u
OOBSICHATH UX CMBICH; TIOATBEPXKIATh XapaKTEPHbIE XUMHUECKUE
CBOICTBa BEIIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTaAMU U
3alMCAMU YPABHEHUM XUMUYECKUX PEAKLINN;

- yMETh  YCTaHaBIMBaThb IPHUHAICKHOCTh  U3YUYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB K OINPEIECICHHBIM
KJIaccaM M IpymIiaM COEJUHEHHUH, XapaKTEPU30BaTh UX COCTaB U
BOKHEHIIME CBOWCTBA; ONPEACIATh BHABI XUMHUYECKUX CBA3EH
(koBasieHTHasi, WOHHAs, MeETaJUTMYecKasi, BOJOPOIHAs), THIIBI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIECTB;  KIACCU(PHUIIUPOBATH
XUMHUYECKHE PEAKIINH;

- chopMHUpOBaTh TPEACTABICHUSA: O MAaTEPUATHHOM EIUHCTBE
MHPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUI IPUPOJIBL; O
MECTE€ U 3HAYEHUU XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK U €€
ponu B OOECTEeUeHUU yCTONYMBOTO PA3BUTHUS YEJIOBEUECTBA: B

peIIeHNH POo0JIeM IKOJIOTHIECKOM, IHEPTeTUUECKON U TTUIIEBON




0€30IaCHOCTH, B PAa3BUTHH MEIWIIMHBI, CO3JIaHUH HOBBIX
MaTepuaioB, HOBBIX HCTOYHUKOB JHEPTHHM, B OOCCIICUCHHH
palMoOHAIBHOTO  MPHUPOJONOIb30BaHusA, B  (GopMUpOBaHUU
MHUPOBO33pEHUS H OOmeld KyJIbTyphl YEIOBEKa, a Takke
AKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO
U IIPUPOJHON Cpene;

- BJIAJETh CUCTEMOW XMMHWYECKMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATHS (JOTIOJHUTEIBHO K CHCTEME

NOHATUI  0a30BOrO  YPOBHsI) - W30TOIBI, OCHOBHOE U
BO30YKIIEHHOE COCTOSHHE aToMa, THOpHIU3aIis aTOMHBIX
opOuTaner, xumuueckas cBsa3b ("O " m "', KpaTHbIC CBS3H),

MOJISIpHAsi KOHLEHTpalMs, CTpyKTypHas (opmyna, uzomepus
(cTpykTypHasi, reomerpuyeckas (IIUC-TPaHC-U30MEpHs), THUIIBI
XUMHUYECKHX peakiuii (roMO- M TeTepOoreHHbIC, 0OpaTUMbIE U
HeoOpaTUMBbIE), PACTBOPHI (MCTUHHBIE, AUCIIEPCHBIE CHCTEMBI),
KPUCTAJJIOTUAPATHL,  CTENEHb  JUCCOLMALIMM,  DJIEKTPOJIN3,
KPEKUHT, PU(OPMUHT); TEOPUHM U 3aKOHBI, 3aKOHOMEpPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE TOHHUMAaHUSA
IPUYUHHOCTY M CHCTEMHOCTH  XHMHUYECKHX  SIBICHHH,
COBPEMEHHBIE MPEACTABICHUS O CTPOCHUM BEIECTBA Ha
aTOMHOM, MOJIEKYJISIPHOM U  HaJIMOJIEKYJSIPHOM  YpPOBHSX;
NpEJICTaBICHUsT O  MEXaHHW3MaX  XHUMUYECKUX  PEaKIHi,
TEPMOJMHAMHYECKUX M KHHETHYECKMX 3aKOHOMEpPHOCTAX UX
MPOTEKaHUsA, O XHMHYECKOM pPAaBHOBECHUU, JUCHEPCHBIX
cucreMax, (pakToNOTHYecKHe CBEJIEHHs O CBOWCTBAX, COCTaBE,
NOJYyYeHUH W  0e30MacHOM  HCHOJb30BAHUM  BAaKHEHIIHMX
HEOPraHMYECKUX M OpraHMYeCKMX BEIIeCTB B OBITY U
NPAaKTUYECKOM JEATeNbHOCTH 4YeNoBeKa; OOIIMX HayYHBIX
NPUHIMIIAX  XUMHUYECKOTO  TPOU3BOACTBa (Ha  MpuMepe
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MPOM3BOJICTBA  CEPHOM  KHUCJIOTHI, aMMHaKa, METaHOJa,
nepepaboTku HEPTH);

- YMETh MPOBOAUTH pPacueThl MO XUMHYECKHUM (opMmyliaM H
YpaBHEHUSAM XUMHUYECKMX PEaKUMid ¢  HUCHOJIb30BaHUEM
¢usnueckux BeMMYMH (Macchl, OOBeMa Ta30B, KOJMYECTBA
BEILIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: pacyeThl MO HAXOXKICHUIO XHUMHYECKOH (hopmyIsl
BEIIIECTBA; pacyeThl Macchl (00BbeMa, KOJUYECTBA BEIICCTBA)
MPOJYKTa peakllid, €Cld OJHO M3 UCXOJHBIX BEIIECTB JaHO B
BUJE  pacTBopa C  ONPEACIICHHOM  MaccoBOM  joJiei
PacTBOPEHHOTO BEIIeCTBA WJIM JIaHO B U30bITKE (UMeeT
MPUMECH); pacueThl MAacCOBOW WJIM OOBEMHOM JIOJNIM BBIXOJA
MPOJYKTa pEaKIUU; pPacueThl TEIUIOBOTO 3(deKTa peakimid,
00BEMHEBIX OTHOIICHUIH I'a30B;

- YMETh BBISBIATH XapaKTEPHbIC MPU3HAKA U B3aHUMOCBS3b
W3YYCHHBIX TOHSATUH, MPUMEHSATH COOTBETCTBYIOIIWE TOHSTHS
IpU ONUCAHUU CTPOEHUS M CBOWCTB HEOPTraHUYECKUX H
OpraHMYeCKUX BEIIECTB M WX MPEBpPALICHHUH; BBISBIATH
B3aHMOCBSI3b ~ XHMHYECKHX 3HAHUW C  IOHATHSIMH W
MPEJICTABICHUSIMHU JIPYTHX TMPEeIMETOB AJisi 00jee OCO3HAHHOTO
MMOHUMAHUS U OOBSICHEHHUS CYIIHOCTH MaTEPUAIBHOTO €IMHCTBA
MHpa; WCMIOJIB30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHMS IS
OOBSICHEHUS! ¥  TPOTHO3UPOBAHUS  SIBIICHUH,  HMEIOLIUX
€CTECTBEHHOHAYYHYIO TIPUPOTY;

- YMETh UCTHOJIb30BaTh HANMEHOBAHUS XHMHUECKUX COCIMHEHUN
MEXIYHAPOAHOTO COI3a TEOPETUYECKON U MPUKIAAHOU XUMHUHU
Y TPUBUAIbHBIE HA3BaHUS BEIIECTB, OTHOCAIIUXCSA K U3yUYECHHBIM
KJlacCaM OpraHU4eCKUX U HEOPraHMYeCKUX COEIUHEHHUI;
WCIIONIh30BaTh XMMHUYECKYH) CHUMBOJHUKY JUIsl COCTaBJICHHS




dopMya  HEOpPraHMYECKHMX  BEIIECTB, MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTBIX, COKpAILEHHBIX MU CKEJIETHBIX)
dopMya OpraHMYECKMX BEILECTB; COCTABIATh YPABHEHUS
XUMUYECKUX  PpEaKkIUd U  PACKpbIBATh HUX  CYLIHOCTH:
OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ moCcpcaACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajaHca 3THX pPEaKUWi; peakuuit
HOHHOTI'O oOMeHa IMyTeM COCTaBJICHHU A ux IIOJIHBIX u
COKPALEHHBIX MOHHBIX YPaBHEHHUH; pEaKLUUd TUApOJIN3a,

peaxuuit KOMILIEKCO0Opa3oBaHus (na npuMepe
THJIPOKCOKOMITJIEKCOB IIMHKAa U alIOMUHHUA); MOATBEPXKAATh
XapakTepHbIe XUMHYECKHE CBOIiCTBa BEIICCTB

COOTBETCTBYIOUIMMHU SKCHEPUMEHTAMHU U 3alMCIMU YPaBHEHUM
XUMHUUYECKUX PEAKIIUIL;

- yMeTh KJIacCU(UIHUPOBATH HEOPTaHUYECKHUE M OPTaHUYECKUE
BEIIIECTBA U XMMHUUYECKHE PEAKIUU, CAMOCTOATEILHO BBHIOMPATH
OCHOBaHUSI M KpPUTEPUU JJs1 KJIACCU(PUKAIUU H3ydaeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepPH30BaTh COCTaB W Ba)KHEHIINe
CBOWCTBA BEILIECTB, IIPUHAIICKALIMX K ONPEAEIEHHBIM KilaccaM
W TpyllaM COeAWHEHWH (TPOCThIe BEIIEeCTBA, OKCHUJIBI,
THJIPOKCHUJIBI, COJIU; YTIIEBOJOPOABI, MPOCThIE d(PHUPHI, CHUPTHI,
(dheHOoBI, amberuibl, KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIOXKHBIC
3(hUpkI, KHUPBI, YTIEBOAbl, AMHHBI, AMHHOKHUCIOTHI, OCJIKH);
MPUMEHATh 3HAaHUS O COCTAaBE M CBOMCTBAX BEIIECTB JUIS
AOKCIEPUMEHTAIIBHOM  TMPOBEPKU  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEM  NPOTEKAaHMS XUMHUUYECKUX PEaKIud U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIEHUS;

- YMEThb NOATBEPXKIATh HAa KOHKPETHBIX IIPUMEpPAx Xapakrep
3aBHCHUMOCTH  PEAaKIIMOHHOW  CIIOCOOHOCTH  OpraHUYeCKHX
COC/IMHCHUH OT KPaTHOCTH M THIa KoBaneHTHOH cBsi3u ("0 " u
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), B3aMHOI'O BJIMSTHUSI aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIax;
a Takke 0T OCOOCHHOCTEH peain3aluy pa3IMuHbIX MEXaHU3MOB
MPOTEKAHUS PEaKIuii;

- YMETh XapaKTepu30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30YXJICHHOM COCTOSIHUW) U MOHOB XUMHYECKHX
sanemeHToB 1 - 4 mepuonoB Ilepmommnueckoii cucremst JI.U.

MeHﬂeneeBa N HUX BAJCHTHBIC BO3MOXKHOCTHU, HUCIHOJIb3YA

noustus "s", "p", "d-snekTpoHHBIe" OpOMTAIH, SHEPTETHUECKUE
YPOBHH;, OOBSICHATH 3aKOHOMEPHOCTH W3MCHCHHS CBOWCTB
XHUMHUYECKHX JJIEMCHTOB M OOpa3yeMbIX WMHU COCAMHEHUH I10

nepuoaam " rpyuiam;

OK 02.
Hcnonws3oBars
COBPEMEHHbBIE
CpeZCTBa MOUCKA,
aHanu3a u
UHTEpIpeTaluu
UHPOpPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH TS
BBITNIOJIHEHMSI 3a/1a4
npodecCuOHATbHON
JeSITeIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:
- c(OpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM U OOIIECTBEHHOMN

KYJIBTYP,
MECTa B

IMPAKTHUKH, OCHOBAHHOTI'O Ha
CHOCO6CTBYI'OH_IGFO OCO3HAHHIO

Jasore
CBOETO
HOJUKYJIBTYPHOM MUDE;

- COBEpPILIEHCTBOBAHHE S3bIKOBOM M UUTATENbCKOM KYJIBTYpPbI
KakK CpcacCTBa B3aI/IMOI[eI>'ICTBI/I$[ MCXKAY JIIOAbMU W IMO3HAHUA
MUpa;

- OCO3HaHHWE IIEHHOCTH HAYYHOH JeATeNIbHOCTH, TOTOBHOCTb
OCYIIECTBIISITh HPOEKTHYIO u HCCIIEI0BATEIbCKYIO
ACATCIIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC,
OsJaagenue YHUBepPCAJbHBIMH
NO03HABATEJILHBIMM JIeHCTBUSIMU:

B) padora ¢ uHpopmanueii:

- BJIaAICTb HABbIKAMU IMOJIYUCHUA I/IH(bOpMaI_[I/II/I N3 HCTOYHHUKOB

y4eOHBIMU

Pa3HBIX THUIIOB, CaMOCTOATCIBHO OCYLICCTBIIATHL IIOUCK,

- YMCTH IJIAHUPOBATL W BBIINIOJIHATH XUMHYECKHI OKCIICPUMCHT

(mpeBpallleHuss OpPraHMYECKHUX BEIIECTB IIPU HarpeBaHuH,

MOJIYUYCHHEC OTWUJICHA M H3YYCHUC CTO0 CBOfICTB, Ka4YCCTBCHHBIC

peakiuun Ha aJbACTUABI, KpaxMall, YKCYCHYIO KHCJIOTY,;

JeHaTypanusi OeNKOB TpU HarpeBaHUM, I[BETHBIC peaKIUu
OENKOB; TPOBOAWTH PEAKIMM HOHHOTO OOMEHa, OIpeAemsTh
Cpenly BOJHBIX PaCTBOPOB, KaUeCTBEHHBIC peaKlUU Ha CybdaTt-,
KapOoOHaT- M XJOPUI-aHHUOHBI, HA KAaTHOH aMMOHWUS; pElIaTh
TeMaM "Metausl"!  H

OKCIICPUMCHTAJIBHBIC 3aJa4un 1o

"Hemetannsl") B COOTBETCTBUM C MpaBUJIaMH TEXHHUKH

0e30MmacHOCTH IpU O0OpallleHu! C BEUIECTBAMU U JTAOOPATOPHBIM
000pyIOBaHMEM; TIPEIICTABIATH

pPE3YIBbTATBI XUMHYECKOT'O

9KCIICPUMCHTA B (I)OpMC 3aliucu ypaBHCHI/Iﬁ COOTBCTCTBYIOIIHUX

peakuuii W (GOPMYNIHMPOBAaTH BBIBOJABI Ha OCHOBE OTHX
pE3yJIbTaTOB;
- yMeThb  aHAJIM3UPOBaTh  XHMMHUYECKYI0  HMH(popMaiuo,

MOJIy4aeMyl0 M3 pa3HbIX MCTOYHHKOB (CpPEICTB MaccOBOMU
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aHaJIM3, CHUCTEMATH3aIlMI0 W HMHTEPHpPETalnio HWHOOpMAIUN
pa3IMYHbIX BUIOB U (DOPM IIPEICTABICHHS,

- CO3/1aBaTh TEKCTHl B pa3dUYHBIX (QopMarax ¢ y4eTOM
Ha3Ha4YeHUs MHQOpPMAIMK U TEJICBON ayTUTOPHUH, BBIOMpas
ONTUMATBEHYIO (OPMY MPEICTABICHUS U BU3YyaTU3aIUH;

- OIICHUBAThH JOCTOBEPHOCTD, JICTUTUMHOCTh HH(OpPMAIIHH, €€
COOTBETCTBUE MPABOBBIM U MOPATHHO-ITHIESCKUM HOPMaM;

- HCIIOJIb30BaTh CpeacTBa HH(OPMALMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJOTHI B PEIICHUU KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX M  OpraHU3allMOHHBIX  3aJa4  C
COOJIIOIEHUEM TpeOOBaHMIA TEXHUKHA

6630HaCHOCTI/I, TMT'CHBI, pecypcocGepexceHI/I;I, IIpaBOBbIX H

9ProHOMHKH,

ATHYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;
- BJIaACTb HaBbIKaMHU pacCliO3HaBaHHA U 3alIUThL HHq)OpMaHHH,
WH(OPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH;

uHpopmanuu, cetb UHTEpHET U 1pyrue);

- BJIaZICTh OCHOBHBIMU METOJaMH Hay4YHOT'O TTO3HAHMSI BEILIECTB U
XUMHUYECKUX SIBJICHUH (HaOsto/eHne, U3MEpPEeHHE, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMCTb HNPOBOJUTH PaCYCThl IO XUMHUYCCKUM (I)OpMy.HaM u
XUMUYECKHUX HCIIOJIb30BaHHUEM

YPaBHEHUSAM peakuuii ¢

(GU3MYECKUX  BEIMYMH, XapaKTePU3YIOIIHX

obbema (HOpMaJbHBIE

BCIICCTBA C

KOJIMYECTBEHHON CTOPOHBI: MAacChl,
yCIIOBUS)

CUCTCMHBIC XHMHUYCCKUC 3HAHUA I IIPUHATUSA peI_HeHI/Iﬁ B

ra3os, KOJINYCCTBA BCIICCTBA, HUCIIOJIB30BAaThb

KOHKPCTHBIX JKU3HCHHBIX CUTYALUAX, CBA3AHHBIX C BCHICCTBAMU
" UX IIPUMCHCHUCM
- YMETH CaMOCTOATCIIbHO

IJIaHUPOBATb u MMPOBOAWTH

XUMHUYECKUH SKCIIEPUMEHT (IIOJyuYeHUE M M3yYeHHE CBOWCTB

HEOPraHWYeCKHMX U OPraHWYECKUX BEIIECTB, KAaYECTBEHHBIC
peaxkuuun YIJIEBOI0POIOB Ppa3IUYHBIX KJIaCCOB "
KHCIIOPOJICOACPKAIIMX ~ OPraHUYECKHX  BEIIECTB, pEIICHHE

AKCIEPUMEHTAJIBHBIX 33/a4 10 PACIIO3HABAHNUIO HEOPTraHUYECKUX
Y OPraHMYECKUX BELIECTB) C COOII0AEHUEM MPaBHII OE3011aCHOTIO
oOpalleHns C BEIeCTBAMHU M JIaOOpPaTOPHBIM 000pYyI0BaHHEM,
dbopMynupoBaTh 1ENIH  HUCCIEIOBAHUS,
pa3ianyHoil hopMe pe3ysbTaThl SKCIIEPUMEHTA, aHATU3UPOBAThH U

npeaoCTaBIATh B

OLICHUBATDb UX NOCTOBCPHOCTD,

- YMETh OCYLIECTBIATH LIEJICHANPABICHHBIN MTOMCK XUMHYECKOU
uHpOpPMALlMU B PA3IUYHBIX HMCTOYHHMKAX (Hay4yHas U y4eOHO-
Hay4Has JMTeparypa, CpPeiCcTBAa MacCOBOW HH(OpPMALUHU, CETh
WHTEepHET U fpyrue), KpUTUYECKH aHATU3UPOBATh XUMHUYECKYIO
uHpOpMaLHIO, HCIIOJIB30BAaTh B
COOTBETCTBUU C ITOCTaBJICHHOHN yueOHO 3a1aueii;

nepepabarbiBaTh €€ U
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- BJIAJCTh CHCTEMOW 3HAHWUH O METO/JaX HAyYHOTO IO3HAHUS
SIBIICHUI TIPUPOJIbI, UCIOJIb3yEMbIX B €CTECTBCHHBIX HAyKax M
YMEHUSIMU TPUMEHATh 3TH 3HAHUS TIPU SKCIECPUMEHTAIHLHOM
HUCCICAOBAaHUU BCIIECCTB U  OJIA O6’b$ICHeHI/I$I XUMHUYCCKUX
PUPOJIC
JCSITeIbHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KHU3HH;

SBJICHUW, HMEIOIHUX MECTO B MPAaKTUYECKOMN

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTath B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpAa3BUTHUIO, CaMOCTOSITEIbBHOCTH U
CaMOOIIPEIEICHHUIO;

-OBJIaJICHHE y4e0OHO-HCCIIeI0BATENbCKOMH,
MPOEKTHOM M COIIMAIbHOM JEATEIbHOCTH;

OBiajeHHe  YHMBEPCAJbHBIMH  KOMMYHHKATHBHBIMH
JeHCTBUSIMU

6) COBMECTHaA J€ATEJIbHOCTD.

HaBbIKaMH

- MOHMMAaTh U HCIOJb30BaTh NPEUMYIIECTBA KOMaHIAHOW M
UHAUBUAYaIbHON paboThI;

- IIPUHUMATH LENH COBMECTHOM JESATEIILHOCTH,
OpraHM30BBIBATE M KOOPAMHHUPOBATh [JEHCTBUS IO €€
JOCTHKEHHUIO: COCTAaBJIATh IUIAH JIEWCTBUM, paclpenelsiTh
pPOJIM C Y4eTOM MHEHHUI Y4aCTHHUKOB OOCYXJaTh Pe3yJbTaThl
COBMECTHOM paboThI;

- KOOpPAMHUPOBATb M BBINOJHITH padOTy B YCIOBHUAX
peayibHOTO, BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHECCTBJIATE MNO3HUTUBHOC CTPATCTUYCCKOC IIOBCICHHE B

pPa3JIMYHBIX  CUTyalUsX, MPOSABISIT  TBOPYECTBO U
BOOOpakeHue, ObITh MHUITUATUBHBIM

OBaagenue YHUBEPCAJIbHBIMHA peryJasiTUBHBIMH
JeHCTBUSIMU:

') NPUHSATHE ce0si U APYTUX JIIO/Aei:

- YMETh TUTAHUPOBATH M BBHITIONHATH XUMHUYECKHA IKCIEPUMEHT
(mpeBpamieHus
MOJIyYCHHE JITUJICHA W HM3YYCHHE €r0 CBOKCTB, KayeCTBECHHbBIC

OpraHWYECKUX BEIISCTB IPU HarpeBaHUH,
peaKkmuy Ha  aJbJCTHIbI,

ACHaTypauus 0eJIKOB IIpu Harp€BaHvWMv, NOBCTHLIC PCAKIHNH

Kpaxmall, YKCYCHYI KHCIIOTY;
OCJIKOB; TPOBOJUTH PEAKIMM HMOHHOTO OOMEHa, OIpPEACNAThH
Cpelly BOJHBIX PaCTBOPOB, KAUECTBEHHBIC PEaKIIUU HA CYyJIb(aT-,
KapOOHAaT- M XJOPUI-aHHUOHBI, HA KAaTHOH aMMOHUS; pElIaTh
3amayu 10 "Meramis"  u

OKCIICPUMCHTAJIbHBIC TEMaM

"Hemetanns") B  COOTBETCTBUHM C TEXHUKH
Oe3omacHOCTH TIpu OOpaIlleHUuH ¢ BEIIeCTBAMU U Ta0OPaTOPHBIM
00opyaoBaHUEM; pe3yabTaThl  XUMHYECKOIO

9KCIICPUMCHTA B Q)opMe 3aliucu ypaBHeHI/Iﬁ COOTBCTCTBYIOIHUX

ImpaBUJIaMHn

MMpeACTaBIATb

peakuuii ¥ (QopMyNIHpOBaTH BBIBOJBI HAa OCHOBE JTHUX
pE3yIbTaTOB;
-yMETh  CAMOCTOSITEJIbHO  IUIAHUPOBaTb M MPOBOIUTH

XUMHUYECKHM SKCIIEPUMEHT (IIOJIydeHHE U H3yYeHUE CBOWCTB

HCOPTaHUYCCKUX HW OPraHuYCCKHUX BCIICCTB, KAYCCTBCHHBLIC
pcaknuu YTJICBOAOPOAOB Ppa3InYHbIX KJ1aCCOB n
KHCJIOPOACOACPKAIIIUX OpraHU4YCCKUX BCIICCTB, peaicHuc

HKCIEPUMEHTAIBHBIX 33124 110 paclO3HABAHUIO HEOPTaHUYECKHX
¥ OPTaHMYECKUX BEILIECTB) C COOIIOAEHUEM MTPaBMII OE3011aCHOTO
oOpallleHusl ¢ BellecTBaMH U JIJAOOPaTOpPHBIM 000PYJOBAHHUEM,
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- NpPUHHAMATh MOTHBBI M apryMEHTHl JAPYTUX JIOAEH Mpu
aHaJIM3€ PEe3yJIbTaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIIOJIeH Ha OMIMOKH;
- pa3BHUBATh CIIOCOOHOCTH TOHUMATH MUP C TIO3UIIHH JPYTOrO
4eJI0BEKa;

dbopMynupoBaTh LENM  HUCCIEIOBAHUS, MPEIOCTABIATH B
pa3ianuHoil hopMe pe3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U
OILICHUBATh UX JIOCTOBEPHOCTH;

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKPYXKAaroIIei cpeJibl,
pecypcocOepexeHHIo,
MIPUMEHSATH 3HAHUSA 00
M3MECHCHUH KJIMMAaTa,
TIPUHITAITBI
OEpEKITUBOTO
MPOU3BOJICTBA,

3¢ PeKTUBHO
JIEMCTBOBATH B
Ype3BbIYATHBIX
CUTYyalusx

B o00Js1acTH 3K0J10rM4€CKOr0 BOCIIUTAHUS:

- ¢(hOPMUPOBAHHOCTH IKOJIOTUYECKON KyJIbTYPHI, IOHUMAaHUE
BIUSHUS  COLMAIBHO-DKOHOMMYECKHMX  IIPOLECCOB  Ha
COCTOSIHUE TPUPOJHOW M COLUAIbHOW CpEelpl, OCO3HAHHE
17100aIbHOTO XapaKTepa HKOJIOTMUECKUX MpobieM;

- IUIAHUPOBAHUE U OCYILECTBICHUE ACUCTBUN B OKPYKaIOLICH
cpelne Ha OCHOBE 3HAHUA LEJNed YCTOWYMBOIO PpPa3BUTHUSA
YeJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JICUCTBUM, IPUHOCIIIMX  BpPEJ]
OKpYXaIoIIeH Cpeae;

- YMEHHUE MPOrHO3UPOBATh HEOIAroNpHUsITHBIE HKOJIOTHUECKUE
NOCIIEACTBYSI NPEANPUHUMAEMBIX JEHUCTBUH, NPENOTBPAILATh
ux;

- pacllMpeHue OIbITa JEATEIbHOCTH  JKOJOTMYECKOU
HaIlPaBJIEHHOCTH;

- OBJ1IaACHHUC HaBbIKaMH y‘le6H0-HCCJ’ICI[OBaTeJ'ILCKOﬁ, HpO@KTHOﬁ n

COIIMAJILHOM JIeATEILHOCTH,

- copMUPOBATH MPEACTABICHUS: O XUMHUECKON COCTABIISIONIEH
CCTGCTBCHHOHaleHOfI KapTUHBI MHpPA, POJIX XUMHUH B MMO3HAHHUU
SBIIGHUN TPHUPOABI, B (HOPMUPOBAHUH MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TpaMOTHOCTHU, HEOOXOIUMOU

JUIS ~ peIICHUs  MPaKTHYECKMX 3ala4y M IKOJOTUYECKH
000CHOBAaHHOTO OTHOIIEHHSI K CBOEMY 3JIOPOBBIO U IPHPOTHOMN
cperne;

- yMeTb cOOMI0aTh MpaBHiIa 3KOJIOTHYECKH IIeJIeCO00pa3HOro
MOBEJCHUS B OBITY W TPYAOBOM MAEATENBHOCTH B LENAX
COXpPAHEHHUsI CBOEr0 3I0pPOBbs M OKpPYXKalolleHd IPUPOJHOU
JKUBBIE
CMBICII

Cpeabl; YYUTHIBATH OITACHOCTb BO3JCHUCTBUS Ha
OpTraHHU3MBbI OMPCACIICHHBIX IIOHUMas
IoKa3aTeisa HpeHeHLHOﬁ )IOHyCTPIMOﬁ KOHIOCHTPALUH;
AHAJIU3UPOBATL M OLCHHUBATHL C

BCIIECTB,

- YMETb MPOTHO3UPOBATH,
MO3UIMI DKOJIOTUYSCKON 0€30IacCHOCTU IOCICICTBUS OBITOBOM
MU TIPOW3BOJCTBEHHOM JESATEIHHOCTH YEJIOBEKA, CBSI3aHHOU C
nepepabOTKOM BEIIECTB; UCIIOIH30BATh MOJYyUYECHHbBIE 3HAHUS TSI
MPUHATHAS TPAMOTHBIX pEIIEHWH TPoOJeM B CHUTYyalUsX,
CBSI3aHHBIX C XHMUEH;

- YMCTb OCO3HAaBaTb OITACHOCTb BO3ACUCTBUS Ha JKUBBIC

OpTraHHU3MBbI OMPCACIICHHBIX BCIICCTB, IIOHHUMasd CMBICJI
IIoKa3aTeia HpeﬂeHLHOﬁ I[OHyCTI/IMOﬁ KOHIOCHTpanuu, H"
IOACHATD Ha mpumMepax CIIOCOOBI YMCHBIIICHUA n

MPEIOTBPALIEHUs] HUX BPEAHOTO BO3JCUCTBUS HAa OpPraHU3M
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YCJIOBCKa.

IIK 2.1. Tlon6upath
npodeccuoHabHBIC
Cpe/CTBA ISt MBIThS
T'OJIOBBI C Y4ETOM
COCTOSIHUS
MIOBEPXHOCTH KOKHU H
BOJIOC KJICHTA U
BBIMOJIHATH MBITHE U
Maccaxk rOJIOBbBI
pa3IMYHBIMU
criocobaMu

B 00s1acTH 3K0J10rM4€CKOr0 BOCIIUTAHUS:
- AKTMBHOEC HENpUATHE JACUCTBUM, MNPHUHOCAIIUX BpEX
OKPYXaroIlIeH Cpeae;

- YMEHHUE IIPOrHO3UPOBaTh HEOIAroNpHUATHBIE YKOJOTHUECKUE
NOCJIEACTBYSI NPEANPUHUMACMBIX IEUCTBUH, NPENOTBPAILATh
ux;

- OBJaJeHUE

HaBbIKaMH y‘IC6HO-HCCHCHOB&TGHBCKOﬁ,

IIPOEKTHOM Y COLMAJILHOM ESATEIIBHOCTH

- YMETb OCO3HAaBaTb OIIACHOCTb BOSIICP’ICTBI/ISI Ha JKHBBIC

OpTraHHU3MBbI OMpCACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
[IOKa3aTessl IPENEIbHOM  JOIMYCTMMOW  KOHLICHTpAaLMH, |
HNOACHATh  HA  IpUMepax  CIOCOObI  yYMEHBIIEHUS U

nNpeaoTBpali€cHUs HNX BpPCIAHOIO BOSﬂCﬁCTBHﬂ Ha OpraHusm
YCJIOBCKA.

IIK 1.7. BBITIOJTHSATD
CaHUTapHO-
SIUIEMUOIOTHICCKIE
TpeGoBaHuUs MpU
MPEI0CTaBICHUN
MapUKMaXEPCKUX

YCIIYT.

Osuanenue YHHBEPCAJIbLHBIMH
NAeHCTBUSIMM: IPUHATHE Ce0s1 M APYTUX JI0JCH:

peryJsiTHBHbIMH

- TIPUHUAMAaTh MOTHMBBI M apryMEHTBl JIPYTUX JIIOAEH IpU
aHAJIN3€ PE3YJILTATOB EATEIbHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPABO APYTHUX JIOJIEeN Ha OIIMOKH;
- pa3BUBATh CIIOCOOHOCTH OHUMATh MUP C MO3UIMH JPYrOro

- YMETb CAaMOCTOATEIBHO IIJIAHUPOBATh U IPOBOJUTH
XMUMHUYECKUH HKCIIEPUMEHT C COOJII0IEHUEM MTPAaBUI
0e30macHOro oOpalleHus ¢ BeIecTBaMU U JJAOOPaTOPHBIM
o0opyioBaHueM, (HopMyIupoBaTh LEIHU UCCIEIOBAHMUS.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIATLJIMHBI

2.1. O0beM JUCHUILINHBI U BBl y4eOHOH padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHIUTITHHBI 138
6 m.4. 8 hopme npaxmu4eckol N0O20MoeKu 12
B T.4.

OcHoBHOe coJep:kaHue 104
BT. 4.

TeopeTudeckoe o0ydeHue 90
MPAKTUYECKHUE 3aHITUS 10
nabopaTOPHBIE 3aHATHS 4
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Colep:KaHue 99
NMPHUKJIATHOT0 MOIYJIA)

BT. 4.

TeopeTudeckoe o0ydeHue 10
NPaKTUYECKHUE 3aHATHS 6
nabopaTOpPHBIE 3aHATHS 6
UHOUBUOYANbHBII npoekm (Oa/Hem) na
KoncyabTanun 4
IIpome:xxyTouHast arTecTanus (3K3aMeH) 8
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2.2. TeMaTnyeCcKMil IJIAH U COAEPKAHME JUCHUILIHHBI

HaumenoBanue Coaepixanue yueOHOro MaTteprasia (0CHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE), O0bem | Dopmupyemble
pa3iaesioB U TeM JlabopaTopHbIe U MPaAKTHYeCKUe 3aHATHS, IPUKJIAAHON MO1YJ/Ib YacoB | KOMIIETEHUMH
1 2 3 4
OcHoBHoOE coiepraHue 104
Pa3zgen 1. OcHOBBI cTPOEHUS BelleCcTBa 6
Tema 1.1. OcHOBHOe coiep:KaHue 5 OK 01
Crpoenue Teoperuueckoe o0yueHue 4
aTOMOB CoBpeMeHHass MOJIENIb CTPOCHUS aToMa. JJIEKTpOHHas KoHpurypauus atoma. Kinaccupukanus XuMHIECKUX
XUMHUYCCKHAX 3JIEMEHTOB (S-, P-, d-311eMeHThI). BaneHTHbIC 21eKTpOHbI. BaleHTHOCTh. DIEKTpOHHAS TIPHPOJIa XUMUUECKON
9JIEMCHTOB 1 CBSI3U. DJIEKTPOOTpULIaTeIbHOCT. KoBaneHTHas! CBsI3b, €€ pa3HOBUAHOCTU U MEXAHU3MbI 00pa30BaHUs 4
npupoaa (oOMeHHBIN U TOHOpHO-aKLenTopHbIi). MoHHas cBa3b. Meramnndeckas cBsizb. BogopoHas cBsi3b.
XUMHYECKOM Me)MOIIEeKyJIIpHBIE B3aMMOICHCTBHS.
CBsA3U N3oTombl, 0CHOBHOE U BO30YkKIEHHOE COCTOSIHUE aTOMa, THOpUIN3allis aTOMHBIX OpOUTalIeH.
IIpakTHYeckune 3aHATHA 1
Pemenue npakTuyeckux 3aJjaHUi Ha COCTABIEHUE IEKTPOHHO-Tpaduueckux GopMy1 aneMeHToB 1-4
[IEPUOJIOB.
Pemenue 3anannii Ha UCIIOJIB30BAaHUE XMMHYECKON CUMBOJIMKY U Ha3BaHWN COEIMHEHUI 110 HOMEHKJIAType L
MEXTyHapOJAHOIO COI03a TEOPETUUECKOM U MPUKIAIHON XUMUU U TPUBUAIBHBIX Ha3BaHUM JUIsl COCTABIICHUS
XUMHUYECKUX (GOpMYJI ABYXaTOMHBIX COETMHEHUN (OKCUIOB, CYIb(UI0B, THAPUIOB U T.I1.) U IPYTHX
HEOPraHWYECKUX COCTMHEHUHN OTIEIbHBIX KIIACCOB.
Tema 1.2. OcHoBHOe coaep:kaHue 1 OK 01
[epuomnyeckuii | Teoperuueckoe ofy4yeHnue - OK 02
3aKOH M Tabnuia IIpakTuyeckue 3aHATHS 1
J.A. Menneneesa [Tepuonnueckas cucrema xumuueckux 31ueMeHToB .M. Menneneesa. @uznueckuii cmbici [leproanueckoro
3akoHa JI.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX UMHU
IIPOCTHIX U CJIOKHBIX BEHIECTB B COOTBETCTBUH C MOJIOKEHUEM XUMUYECKOTO ieMeHTa B Ilepuonnueckon 1

cucrteMe. MupoBo33peHdeckoe 1 HayuHoe 3HaueHue lleprnoanueckoro 3akona /.M. Menneneesa. IIporao3st
JI.W1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.
Pemenne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JaHUI HAa XapaKTePU3aLUI0 XUMHUECKUX
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a5IeMeHTOB «MeTauinyeckue / HeMeTaJUTMYeCKHe CBOMCTBA, 3JIEKTPOOTPULIATEILHOCTD U CPOJICTBO K
ANEKTPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX 3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
IIEPUOMYECKON CHUCTEME XUMUYEeCKHX ieMeHToB [[.M. MenneneeBay.

Pa3jnen 2. XuMuuyeckue peakuuu 9
Tema 2.1. Tunsr | OcHOBHOe coep:KaHue 4 OK 01
XUMHYECKUX Teopernueckoe o0yueHue 4
peakumii Knaccugukanus v TUIIBI XUMUYECKUX PEAKIMN C y4acTHEM HEOpraHMuecKux BeulecTB. KonnuecTBeHHbIE
OTHOIIEHUA B XUMHH. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XMMHUH U PACUETHI 110 YPABHEHUAM XUMHUYECKHUX
peakuuii. Monb Kak €IMHULIA KOJIMYECTBA BelllecTBa. MossipHas Macca. 3aKOHbI COXpaHEHMsI MAcChl U 4
sHepruu. 3akoH ABoraapo. Mossipablil 00beM razoB. OTHOCUTENbHAS [IJIOTHOCTD Ia30B.
Peakuuu koMIuiekcooOpa3oBaHus ¢ yHaCTUEM HEOPraHMUYECKUX BEIIECTB (Ha MpUMEPE I'MIPOKCOKOMILIEKCOB
LIUHKA U QITIOMUHUSA).
IIpakTHyeckue 3aHATHS -
Tema 2.2. OcHOBHOe coiep:KaHue 5 OK 01
OnekTpoauTHiecka| TeopeTudyeckoe o0yyenue 4
g ucconnanusi - (Teopusl SJIEKTPOIUTHUSCKON aucconmanuu. Peakiiun moHHOTo oOMeHa. CocTaBieHHE peakluii MOHHOTO
HOHHBIN 00OMEH oOMeHa MyTeM COCTaBJIEHUS MX MOJHBIX U COKPAILlEHHBIX HOHHBIX YPaBHEHUH.
I'maponns coneit. 3HaueHue ruApPoaU3a B OMOIOrHYecKuX 0OMEHHBIX npoueccax. [IpuMenenne ruaponusa B 4
MPOMBIIITIEHHOCTH. CTpOEHHE BEIECTBA M XUMUYECKUE PEAKLIUU.
IIpakTHYecKkue 3aHATHS -
JlabopaTopHbIe 3aHATHS 1
JlabopaTtopHas pabota «Peakiuu ruponsa.
HccnenoBanue cpenbl pacTBOPOB coiiel, 0Opa30BaHHBIX CHJIBHBIMH W CIa0BIMH 3JIEKTPOJIMTAMH, M HUX 1
peaKIMii ¢ pacCTBOpaMH ILEI0YU U KapOOHaTa HATpHS.
Paznen 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHX BelleCTB 26
Tema 3.1. OcHoBHOE coaepkaHue 7 OK 01
Knaccupuxauus, | Teopermdeckoe oGyuenune 6 OK 02
HOMEHKJIaTypa u  [[Tpegmer HeopraHMyeckoi XuMuu. BzanMocBs3p Heopraunueckux BemecTs. Kinaccuduxanus 6

18




CTPOEHHUE
HEOPraHUYECKUX
BEILIECTB

HEOpraHM4YecKuXx BemecTB. IIpocTsie U ciokHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCUBI,
TUJIPOKCH/IBI, KUCIIOTHI, cou). HoMeHKI1aTypa 1 Ha3BaHUE HEOPraHUYECKHUX BEIIECTB UCXOS U3 UX
XUMHAYECKOH (OPMYIIBI MM COCTABICHNE XUMUYECKOH (DOpMYITBI NCXO/1s U3 Ha3BaHHsI BELIECTBA 110
MEXIYHAPOAHON UM TPUBUAIBHOU HOMEHKIIATYPE.

Me:xmornexysipHble B3aumoeiicTsus. Kpucramtoruaparel. ArperaTHble COCTOSIHUSI BELLIECTBA.
Kpucramnmnueckue u amop¢Hsble BemecTBa. THIIbI KPUCTAUIMYECKUX PELIETOK (AaTOMHAs!, MOJIEKYJIApHAs,
MOHHAs1, METAJIMYEeCKast). 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BELECTBA OT THIA KPUCTAININYECKOM
peweTky. [IpyunHBl MHOro0oOpasus BEIIeCTB.

CoBpeMeHHbIE NPEJCTABICHUS O CTPOECHUM TBEPIbIX, >KUIKUX M TIa3000pa3HbIX BemecTB. JKuukue

KPUCTAJUIBI.
IIpakTHYeckHe 3aHATHA 1
Pemenue 3amay Ha pacdyeTr MaccoBOM JOJM (MacChl) XUMHUYECKOTO 3JEMEHTa (COCIWHEHHUS) B MOJIEKYJIe
(cmecn).
Pemienne mnpakTHUecKMX 3aJaHMi MO KJIacCU(UKAIMHM, HOMEHKJIATYpe M XHMHYECKHM (opMmyam 1
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB (HA3BIBATh M COCTABIATH (POPMYIIBI XUMUYECKHX BEIIECTB,
OTIpeACTSATh MPUHAICKHOCTD K KJIACCY).
Hctounuku xumudeckod wuHpopmanmu (HayuyHas W ydeOHO-HaydHas JUTEpaTypa, CPeICTBAa MacCOBOMU
unpopmanuu, cetb MHTepHeT u npyrue). l[louck wuHpopManuu MO HaA3BaHUSIM, HACHTU(UKATOPAM,
CTPYKTYPHBIM (popMysiam.
Tema 3.2. ®uszuko-| OcHOBHOE coep:KkaHue 15 OK 01
XUMUYECKUE Teopernueckoe odyueHue 14 OK 02
CBOHCTBA Mertamnel. O6mue ¢uzndeckue M XUMHMUYECKHE CBOMCTBa MeTamaoB. CrnocoObl MoimydyeHHs. 3HaueHHe
HEOPraHM4YeCKuX  |MeTajuIoB M HEMETAJUIOB B MPUPOJE M KU3HEIAEATEIIbHOCTH YEJIOBEKa U opraHu3sMoB. Koppos3us meramios: 4
BCIICCTB BUJIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH.
Hemerannel. O0mue ¢puznyeckne 1 XUMUYECKHE CBOMCTBA HEMETAIOB. TUMTHYHBIE CBOMCTBAa MeTaIioB [Y—
YII rpynn. Knaccudukanuss ¥ HOMEHKIATypa COSOMHEHHH HeMeTalioB. KpyroBopoThl OHMOT€HHBIX 6
JJIEMEHTOB B IIPUPOJE.
XUMHYeCcKHe CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIEeCTB (OKCHI0B, THIPOKCUIOB, KHCIIOT,
coJieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHMUIA, 4

BBICIUX OKCUIAOB U THAPOKCHUIOB.

19




IIpakTHYeckHe 3aHATHA

CocraBnenune ypaBHeHI/Iﬁ XUMHNYCCKHX peaKuHﬁ C Y4aCTHEM IIPOCTHIX U CI0KHBIX HCOPraHMYCCKNUX BEIICCTB:
OKCHUJO0B MCTaJIZIOB, HEMCTAJIJIOB H aM(l)OTepHBIX OJICMEHTOB;, HCOPraHUYCCKHUX KHCIIOT, OCHOBAaHHUH U

aM(OTEPHBIX TUAPOKCHIOB, HEOPTAaHMUYECKUX COJICH, XapaKTePU3YIOIUX UX CBOWCTBA. 1
PemreHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUH HA CBOMCTBA U IOJYyYECHHUE HEOPTAaHUYECKUX
BEILECTB.
Tema 3.3. OcHOBHOe coiep:KaHue 4 OK 01
IIponsBoncTso TeopeTnueckoe odyueHue 4 OK 02
HCOPTraHMYeCKUX  [OOme MpeacTaBIeHUsT O MPOMBIIUIEHHBIX CIIOCO0aX TIONIyYeHUS XUMHUYECKUMX BEHIECTB (HAa mIpuUMepe
BCIICCTB. IIPOM3BOJICTBA aMMHAaKa, CEPHOU KHCIIOTHI).
3HadyeHHE U UYepHas u nBerHas Mertawnyprus. IIpakTudeckoe NpHMEHEHHWE 3JEKTPOIM3a s IOJY4YEHHs IIEIOYHbIX, 4
HPpUMCHCHUC B LIEJI0YHO3EMEIbHBIX METAJUIOB U allfOMUHUS. CTEKJIO U CUIIMKATHAS IPOMBILIIIEHHOCTb.
ObITy ¥ Ha [IpoGiema 0TX0/10B ¥ TOOOYHBIX MPOAYKTOB.
IIPOU3BOJICTBE IIpakTH4eckue 3aHATHSA -
Paznea 4. CTpoeHne 1 CBOMCTBA OPraHUYeCKUX BellecTB 39
Tema 4.1. OcHOBHOe coiep:KaHue 6 OK 01
Knaccudukanus, | Teoperuueckoe o0yqenue 6
CTpOCHHE 1 [Ipeamer opranndeckoil XumMun. B3anMOCBsI3b HEOPraHUYECKUX U OPTaHUYECKNUX BELIECTB.
HOMCHKJIaTypa XUMHUYECKOE CTPOCHHUE KaK MOPSIIOK COCTUHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO MX BaIeHTHOCTU. OCHOBHBIE
OpraHn4IcCKHUX IIOJIOKEHHS TEOPUU XUMHUYECKOTO CTPOEHUs OpraHuueckux coenuHeHuil A.M. byrtneposa. YrmeponHsiii
BCIIECTB CKEJIET OpraHu4ecKkoil Mojekyiabl. MONeKyIspHble U CTPYKTYpHblE (pa3BepHYTble, COKpalllCHHbIC) 5
XUMH4eckre (Gpopmyiibl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMUYECKOTO CTpOEHUs MojeKyi. M3omepus u
U30Mephl (CTPYKTypHasi, reoMeTpuueckas (uc-TpaHc-uzomepusi). KpaTHocTs XUMHUYECKOI CBS3H.
[lonsitTue o ¢yHKUMOHaNBHOW rpynme. IlpUHOUOB KIaCCU(PUKAIUU OPraHUYECKUX COETUHEHHI.
MexnyHapoaHass HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COETMHEHUI.
[MpakTnyeckue 3aHATHS -
Tema 4.2. OcHOBHOe coep:KkaHue 23 OK 01
CsoiicTBa Teopernyeckoe odyuenune 22 OK 02
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OpPraHUYECKUX OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKHX COCJMHEHUH  OTHENBHBIX KJIaccoB  (0COOEHHOCTH
COCIMHEHU I KJaccu(UKAMU U HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTMYECKHH psn U olmas (Gopmylna; H30Mepus;
¢bu3nvecKkrne CBOMCTBA; XUMHUECKUE CBOICTBA; CLIOCOOBI OTYUYCHHUS):
— TIIpeAeibHBIE YIIEeBOAOpOAbl. I'OpeHMe MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHMKOB TeIla B
IPOMBIIICHHOCTH U ObITy. CBONCTBA MPUPOJIHBIX YIJIEBOJOPOJOB, HAXOXKACHUE B MPUPOJE U NPUMEHEHHE 4
aJIKaHOB;
— HENpEIEIbHbIE U apOMaTUYECKHUE yriaeBoAopoasl. [lommMepusanys 3TuieHa Kak OCHOBHOE HaIPaBICHUE
€ro HCII0JIb30BaHMs. ['OpeHMe aleTWIeHa KaK MCTOYHUK BBICOKOTEMIIEPATyPHOrO IUIAMEHM JJIA CBapKu U 4
PE3KH METaJlIoB;
— KHCJIOPOJCOAEpKAIllMe COEAMHEHHUs! (CIUPTBI U TpocThle 3(upbl, (EeHObI, aabAErH]bl U KETOHBI,
KapOOHOBBbIE KHUCIOTBI M HUX Npou3BoAHbIe). [IpakTHueckoe NpUMEHEHHE STUIICHIVIMKOJIA, IJIUIepUHa, 4
¢enona. Ilpumenenue ¢opmanbaeruia, areranbIeruja, YKCyCHOM KHCIOTBl. Mbula Kak COJM BBICIIUX
KapOOHOBBIX KUCIIOT. MoIolI1e CBOWCTBA MbLIIA;
— a30TCO/IepXKAIINE COSTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH). 4
Knaccupukanus M OCOOEHHOCTM  OpraHMYecKUX peakuui. PeakuuonHble 1eHTpbl. Pagukanbl. 5
[IepBoHayasibHBIEC NOHATHUSA O TUIIAX U MEXAaHU3MaX OPraHUYECKUX PEaKLIHN.
IIpakTHYeckne 3aHATHA 1
Pemenne nenodex npeBpalieHii Ha TEHETUYECKYIO CBSI3b MEK/y KJIacCaMU OPraHU4EeCKUX COCIMHEHUH ¢
COCTABJICHMEM HA3BAHUI OPraHUYECKUX COCIUHEHUN 110 TPUBUAIBHON MJIM MEXKTyHAPOIHON 1
CHUCTEMAaTUYECKOM HOMEHKIAType. Penienre pacueTHbIX 3a7ja4 10 YPaBHEHUAM PEAKIUH C y4acTUEM
OpPraHUYECKUX BELIECTB.
Tema 4.3. OcHoBHOe coaep:kaHue 10 OK 01
Opranunueckue Teopernueckoe o0yuenue 8 OK 02
BCIIECTBA B buooprannueckue coeaunenus. [Ipumenenne u Ouosoruyeckas pojib yrieBoaoB. OKUCIEHUE YIIIeBOI0B —
AKU3HCNICATCIIBHOCT | CTOYHUK SHEPTHM KHUBBIX Oprann3MoB. O01acT NpUMEHEeHUs: aMUHOKHUCIOT. [IpeBpatienns 6enkoB MU
1 9CJIOBCKa. B opranusMe. buonornueckue QyHkiumu OenkoB. buonornueckue QyHKIuM XupoB. Ponab oprannuyeckoi 4
IIpoussozacTso u XMUMHHU B PEIICHUH MPOoOIIeM MUIIEBON 0€30MacHOCTH.
NPUMCHCHHC HyxnenHnoBbie KUCIOTHI: cocTaB U cTpoeHue. CtpoeHune Hykineotu0B. CoctaB HykiIenHOBBIX KUCIOT (JJHK,
OpraHN4CcCKUX PHK). Ponb HyKJIEHHOBBIX KHCJIOT B KU3HEIEATEILHOCTH OPTraHU3MOB.
BCIICCTB B [Tpou3BOACTBO OpPraHUYECKHX BEIIECTB: MPOHM3BOACTBO METaHONa, nepepadoTka HedrT. [lommdTHieH Kak 4
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IIPOMBIIIJIEHHOCTH |KPYITHOTOHHA)XHBI HIPOAYKT XHUMHYECKOro mnpousBoiacTBa. Ilpumenenune ostunena. IlpousBoactso u

IIPUMEHEHHE Kay4uyKa U PE3UHBI.

CuHTeTHYECKHE U HCKYCCTBEHHbBIE BOJIOKHA, MX CTpOEHME, cBoicTBa. [lpakTmueckoe HCIOJIb30BaHUE

BOJIOKOH. CHHTETHYECKHE TUICHKU: M3OJISIHS JUIs TPOBOJIOB, MEMOpaHbI JIJIsl ONPECHEHHS BOJBI, 3al[UTHbIC

IUIGHKA JJIs1 aBTOMOOWJIEW, TIJIaCThIpH, XHPYPrU4YecKue TMOBs3KH. HOBbIE TEXHOJOTMM JajbHEUIIEro

COBEPLICHCTBOBAHUS [TOJIMMEPHBIX MaTEPUAIIOB.

Posb oprannueckoil XMMuu B pelIeHuy NpodiieM 3HepreTuyeckon 6€30MacCHOCTH, B PA3BUTUN MEHULIMHBI,

CO3JIaHMM HOBBIX MaTE€pPHaIOB, HOBBIX UCTOYHUKOB 3HEPrUH (AJIbTEPHATUBHBIC HCTOUYHUKH SHEPIHHN).

IIpakTnyeckue 3aHATHSA 2

Pemenne npakTuKo-OpuEHTUPOBAHHBIX 3alaHUM 110 COCTABIECHUIO XMMUUECKUX PEAKIIMNA, OTPaKAIOIIUX

XUMHAYECKYIO0 aKTUBHOCTh OPTaHMYECKUX COSAMHEHHUH B Pa3JIMUHBIX cpeiax (MPUPOIHBIX, OMOIOTHIECKUX,

TEXHOTCHHBIX). 2

CrtpyKTypa U CBOICTBa OpraHM4ECKHUX BellecTB. ['eHeTnueckas cBsA3b MEXK/Y KilacCaMl OPraHU4eCKUX

COCIUHCHUM.
Paspeu S. Kunernyeckne 1 TepMOANHAMHYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHUX PeaKIui 13
Tema 5.1. OcHOBHOe coiep:KaHue 6 OK 01
Kunernueckue Teopernyeckoe 00yuenue 6 OK 02
3aKOHOMCPHOCTH | Xyumuueckue peakuuu. Kiaccupukanuss XMMHUYECKHUX peakiuil: mo (a3oBoMy cocTaBy (TOMOTEHHBIE U
IIPOTCKaHUA reTeporeHHbIe), 0 UCMOIb30BaHUIO KaTanu3aTopa (KaTaluTUYECKUe U HEKAaTATUTUYECKHE).
XUMHYECKUX CKopocTh peaklMM, €€ 3aBUCUMOCTb OT pa3IWYHbIX (PAKTOPOB: MPHUPOABI PEArupyroIuX BELIECTB,
peakiuii KOHIIGHTPALMU pPEearupyroux BeIecTB, TeMmeparypsl (npaBuwio Baut-T'odda), mimomanu peakunoHHOM 6

IIOBEPXHOCTHU, HAJIMYMS KaTanu3aropa. Poiib karanu3aTopoB B IPUPOE U IPOMBIIITIEHHOM IIPOU3BOCTBE.

OHeprus akTUBallMM. AKTHBMpPOBaHHBIM Komiulekc. Karanuzatopel m karanu3. Posb kaTanms3atopoB B

IIPUPOJIE U IPOMBILUIEHHOM IIPOU3BOJICTBE.
Tema 5.2. OcHoOBHOe coep:KkaHue 7
Tepmonunamuueck | Teopernyeckoe o0ydenue 6 OK 01
ne Knaccugukanus XuMHUUeCKUX peakiuii: mo TemaoBomy 3ddekry (3x30TepMHUYecKe, S3HI0TEPMUYECKHE), TIO OK 02
3aKOHOMEPHOCTH  |oGpaTtuMocTH (0OpaTuMble U HeoOpaTuMbie). TemnoBsie 3(hPekThl XUMUUECKUX peakiuil. TepMoxuMuyeckue 6
HPpOTCKaHuA ypaBHeHUs. OOpaTUMOCTh peakinii. XUMHUECKOE PAaBHOBECHE U €T0 CMEIICHHUE MO/ JCHCTBUEM Pa3TuIHBIX
XUMHYECKHUX

(hakTOpOB (KOHIIEHTpAIUsl PEareHTOB WJIM TMPOAYKTOB PEaKIMH, JaBJIICHHWE, TeMIIepaTypa) Uisl CO3JaHUs
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peaKkuui.

OIITUMAJIbHBIX YCJ'IOBI/If/'I MOPOTCKAHUA XUMHUYCCKUX IMPOLICCCOB.

PaBHoBecue [TonsiTrie 06 ’HTANBIUM U dHTponUU. DHeprus ['mdoca. 3akon ['ecca u cinenctBus u3 Hero. Posb cMerienus
XUMHUYECKUX paBHOBECHSI B TEXHOJIOTHYECKUX IIpoLeccax.
peakuui JlabopaTopHble 3aHATHSA
[Mpunun Jle llarense. Biusaue pa3nnyabix (akTOpOB HA M3MEHEHUE PABHOBECHSI XUMHUYECKUX PEAKLIUH.
3aKoH JEHCTBYIOIIUX MAacC U KOHCTAHTAa XUMHUYECKOTO paBHOBecHs. PacueTsl paBHOBECHBIX KOHIICHTpPAILIUMA
pearvpymoIrx BeIecTB U MIPOAYKTOB peakiuii. Pacuers! TemmoBoro s dexra peakuu.
Pemrenne npakTMKO-OpUEHTHPOBAHHBIX 3aJaHuil Ha npuMeHeHue npuHuuna Jle-Illatense g HaxoXaeHUS
HaIpaBJICHUs] CMEIICHHUS PAaBHOBECHS XUMUYECKOM peakuuu U aHanu3 (akTOpoB, BIUSIOUIMX HA CMEIICHHE
XUMHUYECKOTO PAaBHOBECHS.
JIaGoparopHas pabota «/3yueHne BIUSHUAS PA3TUYHBIX (PAKTOPOB HA CMEIIEHNE XMMHUYECKOTO PABHOBECHS.
UccnepoBanue BIUSHUS U3MEHEHUSI KOHIICHTPAIIMK BEUIECTB, PEAKIIMKU CPEIbl U TEMIIEPATYPhl HA CMEIIEHUE
XUMHUYECKOro paBHOBecHsl. CpaBHEHHE IOJYYEHHBIX PE3yJIbTaTOB C TEOPETHUECKU NPOTHO3ZUPYEMBIMU Ha
ocHoBe npuHimna Jle [larense.
Pazgea 6. JucnepcHble CHCTEMBI
Tema 6.1. OcHOBHOe coiep:KaHue OK 01
JucnepcHbie OK 02
CHCTEMBI 1 Teoperuyeckoe o0yueHue OK 07

(bakxTopsl UX
YCTOMYHUBOCTH

HucnepcHble cuctemsl. Kosmonaaele cuctemsl. ICTHHHBIE pacTBOpHI.

PactBopenne kak ¢usuko-xumudeckuid tmporecc. PactBopbl. CrocoObl TPHUTOTOBJIICHHS PacTBOPOB.
PactBoprumMocTs. MaccoBas m0i1s1 pacTBOpeHHOro BemiecTBa. [IpenenbHo A0MycTUMbIE KOHLUEHTPAllUu U UX
HCIOJIb30BaHUE B OLIEHKE SKOJIOTMYECKON 0€30M1aCHOCTH.

Knaccudpukanusa aucnepcHslx cucreM Mo coctaBy. CTpoeHue U (DakTOpbl yCTOHYMBOCTH JHUCIEPCHBIX
cucreM. Pacrio3HaBaHuWe HCTUHHBIX DPACTBOPOB, KOJUIOMIHBIX PAacTBOPOB M TIpyOOAMCIIEPCHBIX CHCTEM.
Crpoenne wmuemnsl. PaccemBaHue cBeTa INpU INPOXOXKIEHUU CBETOBOIO ITydyKa 4Yepe3 ONTHYECKU
HeoTHOpoAHYIO cpeny (3ddekra Tunmans).

IpakTuyeckue 3aHATHSA

Pemrenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.
Pelrenue mpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3a/laHUM HAa JUCHEPCHBIE CHUCTEMBI, HCHOJb3yEMbIE B
OBITOBOM W TIPOM3BOJCTBEHHOM JEATEIHHOCTH YEJIOBEKA, C TIO3MIIMA DKOJIOTMYECKOM 0e30MacHOCTH

23




MOCTIEJICTBUI U TPAMOTHBIX PEUICHUH Mpo0IeM, CBSI3aHHBIX C XUMHEH.

Tema 6.2. OcHoBHOe coaep:kanue OK 01
Uccnenosanne JlaGopaTopHble 3aHSITHS OK 02
CBOHCTB JlaboparopHas padota «lIpuroroBieHue pacTBOPOBY.
AUCHICPCHBIX [IpuroToBneHue pacTBOPOB 3aJlaHHOM (MOJSIPHOM) KOHUEHTpaluuu (C MPAKTUKO-OPUEHTUPOBAHHBIMU
CUCTEM NI UX BOIIPOCAMH ), OIIPEICTICHNE CPEIbl BOAHBIX PACTBOPOB.
HJCHTHUKALMH JIaboparopHas padota «lccnegoBanue JUCIEPCHBIX CHCTEM.
[IpuroroBneHne W U3y4eHUE CBOMCTB JAMCHEPCHBIX CHCTEM pa3HbIX BUIOB: CYCHEH3UH, 3SMYJbCHH,
KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOICTB MCTUHHBIX M KOJUIOUAHBIX PAacTBOPOB, BBISBICHHUE OCHOBHBIX
pa3Inuui MEXAy HUMH.
Paszpnen 7. KauecTBeHHbIe peakiuu 00HAPYKeHUS] HEOPraHUYEeCKUX M OPraHNYeCKUX BellecTB
Tema 7.1. OcHoBHOe coJep:kaHue OK 01
OOGnapy:xenue JlaGopaTopHble 3aHSITHS OK 02
HCOPraHUYCCKUX | AHanu3 kaTuoHOB [-VI rpynn v aHMOHOB, B T.4. B MOJIEKYJIIPHON U MOHHOM (opmax.
KaTHOHOB U Peakuuu oOHapykKeHUsI HEOPraHUYECKUX BEUIECTB B PEAIbHBIX 00BEKTAX OKPYKAIOILEH CPEIbl.
aHUOHOB OObHapy’xeHne HEOPraHUYECKUX BEUIECTB (KaTUOHOB -V rpyIi uin aHMOHOB) C UCIIOJIb30BaHUEM
Ka4E€CTBEHHBIX aHAIMTUYECKUX PEAKIIUH.
AHaIUTUYECKUE PeaKIMU KaTUOHOB [-V rpymi.
IIpoBeeHue KaueCTBEHHBIX peaKIuil, NCIOIb3YEMBIX JUIsl OOHAPY>KEHUS KaTUOHOB | rpymnmnsl (Kaius,
HaTpusi, Marus, aMmmMoHus), I rpynnsr Ha npumepe 6apust, 111 rpynns! — cBunna, IV rpynmnsl — amoMuHus,
V rpynmsl — xene3a (II u III). Onucanue HaOMIOAa€MBIX SBIEHUHN M COCTABICHHE XMMHUYECKUX PEaKIIHA.
Tema 7.2. OcHoBHOE coaepxaHue OK 01
OO6nHapyxenue IpakTHYeckne 3aHATHS OK 02
OpraHUYECKUX
BEILIECTB
OTHIEBHBIX KauecTBeHHBIE XUMUYECKHE PEAKIINH, XapaKTepHbIE AJI1 OOHAPYKEHHS OTAEIbHBIX KJIACCOB OPraHUYECKUX
CIACCOB ¢ COEMHEHMI: (PEHOJIOB, allbJIETHI0B, KpaxMaia, YKCyCHON KUCIOThl, aMUHOKHCIIOT U Ap.
T —— Jlenatypanus 6eJIKOB MpH Hal"peBaHI/IVI/I, L[BETHBIE PEAKI[UU OEIKOB. )
KAYCCTBEHHAIX CocraBieHre KaUeCTBEHHBIX PEaKIUi OOHAPYKEHHSI OPTaHUYECKUX COSIMHEHUN OTJIENbHBIX KJIACCOB.
peakuuit
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IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEpPKaAHMeE (COePKAHUE TPUKJIATHOTO MOTYJIS) 22
Pazpgea 8. XuMus B ObITY U IPOU3BOICTBEHHOM J1eSITeJIbHOCTH YeJI0BEKA 2 OK 01
Tema 8.1. OcHoBHOe coaep:kanue 2 OK 02
Xumus B ObITy B |[IpakTHUYECKHE 3aHATHS 2 OK 04
IPOU3BOJICTBCHHOM | JkostorHueckas 6e30MacHOCTh MOCJIC/ICTBHI OBITOBOW M MPOM3BOCTBEHHOM JCSITCIBHOCTH YEIOBEKA, OK 07
ACATCIIBHOCTH CBsI3aHHAs C JOOBIYEH U repepaboTKON MOIE3HBIX HCKOITAEMbIX; UCIIOJIb30BAHUS XUMHUYECKUX BEIIECTB B 1 HIK 1.7
1CJI0BCKa CEJIbCKOM XO3SIUCTBE U MOBCEAHEBHOM )KM3HBIO, IIOUCK M aHAIN3 XUMHYECKOW MHPOPMALIMH U3 PA3TMIHBIX TIK 2.1
WMCTOYHUKOB (Hay4YHasi U y4eOHO-HAy4YHAs JINTEPATypa, CPEICTBA MAaCCOBOM MH(pOpMAINH, ceTh HTepHET 1
IpyTHE).
Keiichl (¢ yueTom Oymymei mpoheCCHOHATBLHON NeSITEILHOCTH) Ha aHAIU3 HH(HOPMAITUH O
MIPOU3BOJICTBEHHOM JCSTEIILHOCTU YEJIOBEKA, CBA3aHHOM C repepabOoTKOM 1 MOJyYEeHUEM BEIIECTB, a TAaKKe C
IKOJIOTHUYECKON O€30IaCHOCTBIO. 1
3amura keiica: [IpencraBnenue pe3ynbTaTOB PEIICHUS KECOB (BBICTYILICHUE C MIPE3EHTAIHECH )
*Pazgesn 9.1. MHMcciaegoBanue W XHMHYECKHH aHaIu3 00beKTOB Ouocdepbl M NPOAYKIHM KOCMETHYECKOM 20
NPOMBbIILIEHHOCTH, IPUMEHSIEMOIl B HHIYCTPUH KPaCoOThI
Tema 9.1.1. OcHoBHOE coaepKaHue 2 OK 01
OcHOBBI JlaGopaTopHble 3aHATHS 1 IIK 1.7
1mabopaTopHOM Jla6opatopHas pa6ota «OCHOBBI TaGOPATOPHON MPAKTUKM. IIK 2.1
HPaKTHKHU B JlabopaTopHas rmocyaa u XuMuueckue peakTuBbl. OCHOBHBIE JTabopaTopHbIe oneparuu. JlaboparopHoe 1
npodeCCHOHAIBHBI | oGopynoBanue. TexHuKka GE30MACHOCTH H IPABHIIA paGOTHI (IIOBEACHHS) B TaGOPATOPHHL.
X 1a0OpaTOpHAX  [[IpakTHuecKkue 3aHsTHS 1
BrinonHenue pacueToB Ha BBIXOJ MPOIYKTA PEAKIIUU, MACCy HABECKH, 00HEM PaCTBOPUTEIS.
O6paboTka TaHHBIX, aHAJN3 U OIIEHKA WX JIOCTOBEPHOCTH (BBIYMCIICHHE CPETHErO 3HAUCHUS
AKCIIEPUMEHTANBHBIX JaHHBIX, TOTPEITHOCTH ). 1
[IpencraBieHue pe3ynbTaTOB KCIEPUMEHTA B pa3Nu4YHON GopMme (Tabnuia, rpaduk, OTYET, TOKIA/,
IIpE3EHTALNS).
Tema 9.1.2. OcHOBHOe coep:KkaHue 6 OK 01
XUMHUYECKUH Teoperuueckoe o0yueHue 4 OK 02
aHaIu3 Ipod BOIBI |Kiaccu(ukaris npo6 BObI 10 BUY M HA3HAYCHHIO, HCXO/IS H3 €€ XMMHYECKOTO COCTaBa. 4 OK 07
IIK 1.7

OpFaHOHCHTI/I‘-ICCKI/IC CBOMCTBaA (3anaX, Ipo3pavHOCTb, HBETHOCTD, MyTHOCTB) BOJbI. Kucnoraocts u
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L1eJI0YHOCTh BOJbL. pH cpenbl u MeTonbl ee onpezeneHus. JKecTKoCcTb BOABI M METO/IBI €€ ONPECIICHHUS.
CyImHOCTh METOAA TUTPOBAHUS.

Buibl s)xecTKOCTH BOJBI (BpEMEHHAs U IIOCTOsIHHAS ). JKECTKOCTh BO/BI Kak IPUYMHA BbINAICHUS OCAIKOB WM
o0pa3oBaHUs cOJIeH B BUJIE OTJIOKEHUI, UMEIOIIMX MECTO B OBITY U Ha MMPOU3BOICTBE.

CocraB coseil, BbI3bIBAIOLINX KECTKOCTh BO/bl. XUMHUYECKUE IIPOLECCHI, YCTPAHSIOIINE KECTKOCTD BOJBI.
VYpaBHEHUS] XUMHUYECKUX PEAKLUH, NILTIOCTPUPYIOIIUX IIPOLECCHI, TPOUCXOIAIINE IIPU YCTPaHEHUH
KECTKOCTU. Y CTpaHEHUE BPEMEHHOM KECTKOCTU OBITOBBIMU U XUMUUECKUMHU criocobamu. CriocoOsl
YCTpaHEHUs OCTOSHHON )KECTKOCTU. BiinsiHuE )EeCTKOCTH BO/BI HAa KOKY U CTPYKTYpY BOJIOC.

HpaRTn'{ecmle 3aHATHUSA

CriocoObl BbIpaXKeHUs1 KOHLIEHTPALMK pacTBOPOB: MAaccoBast J10Js1 pACTBOPEHHOT'O BEIIECTBA, MOJIIPHAS U
MOJIJIbHAS. KOHIIEHTpauu. TuTp pactBopa. PemeHue npakTuko-opueHTUPOBAHHBIX TEOPETUYECKUX 3alaHUi
Ha pacyeT KOHLUEHTPALUN 3arpsI3HAIOLIMX BELIECTB U UX CPABHEHUE C MPEAEIbHO JOIIYCTUMBIMU
koHueHTpauusamu (IIJIK).

JlaGopaTopHble 3aHATUSA

N3yuenne cocraBa U CBOMCTB BOABI.

Hcnonb3oBanre MeTO0B PHIBTPOBAHUS U aACOPOLIMU AJIsl OTJEICHUS 3arpsiI3HEHUI B HCCIIeayeMoii pode
BOJbI. BIOOp METO/1a OYMCTKHU B 3aBUCUMOCTH OT BHa 3arpsi3HeHus. CpaBHeHUE 3G (HEKTUBHOCTH
Pa3IMYHBIX METOJIOB OYMCTKH BOJIBI B PA3HBIX YCIOBHSX (B 1a0OpATOPUH, B IOMAIIHUX U MOJIEBBIX
ycnoBusax). Onpenenenue pH BoJbl U €€ KUCIOTHOCTb.

Onpenenenne pH cpenbl ¢ MOMOIIBI0 YHUBEPCATBHOIO HHANKATOPA.

Omnpenenenne KecTKOCTU BOJIBI U CIIOCOOBI €€ YCTPaHEeHHUSL.

Crioco0bI yCTpaHEeHHS BCEX BHIOB JKECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJIeH )KeCTKOCTH. Pemienne
BKCHCpHMeHTaHLHOﬁ 3aJayl Ha BBIABJIICHUC BpeMeHHOﬁ M TIOCTOSTHHOM JKECTKOCTH BO/JBI. OHGHK&
BEPOSITHOCTH YCTPAHEHUsI BCEX BUJIOB )KECTKOCTH B JOMAIIHUX yCJIOBHUSX.

IIK 2.1

Tema 9.1.3.
XUMHUeCKHit
KOHTPOJIb KaYeCTBA
MPOAYKTOB
MMUTAHUS

OcHoBHOE coaepKkaHue

Teopernueckoe o0yueHue

KauecTBeHHBIN XMMHUECKUI COCTaB MPOIYKTOB NMUTaHuUs. BemiecTsa, dpanbcu@uIupyronye npoyKTsl
MIUTaHMS, U BELIECTBA, 3arpPsI3HAIOIIME NPOAYKThI MUTaHusA. OnpeaesieHne 3arpA3HsaoIX XUMHUECKUX
BEILECTB B IPOAYKTaX IIUTAHMS, ONPEACIICHUE BEILIECTB, HE 3asBJICHHBIX B COCTaBE IIPOJLYKTOB IIUTAHMUS.
BiistHue npoayKTOB MUTaHUS HA KOXKY U CTPYKTYPY BOJIOC.

OK 01
OK 02
OK 07
IIK 1.7
IIK 2.1
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IIpakTHYecKkHne 3aHATHA

OpraHuyecKre 1 HEOPraHMIECKHe BELIECTBa, BXOISIINE B COCTAB MPOAYKTOB nMuTaHus. OnpenelcHue
cocraBa OJIIO]] Ha COJIePIKaHUE MaKpO H MUKPOAJIEMEHTOB. V3ydeHue npe/yio)KeHHbIX MperogaBaresieM OJIr0]
Ha MPeMET XMMUYECKOTO COCTaBa, ONPEIeIICHHE I0JICH OT CyTOYHOW HOPMBI MAKPO M MUKPO3JICMEHTOB B
yKa3zaHHOM OJroie.

Pelenne npakTHKO-OpUEHTUPOBAHHBIX 33/1a4 MO KYJIMHAPHOW TEMaTHKE Pa3IMYHbBIX THUIIOB.

JlabGopaTopHble 3aHATUSA

HccnegoBanne XUMUYECKOIO COCTaBa IMPOAYKTOB IHUTAHUS.

I/ICCJ'IG,I[OBaHI/IC IIPOAYKTOB IIUTAHUA HAa HAJIMYUC YTIICBOJOB.

HccnenoBanue MOJIOYHBIX IMPOAYKTOB HAa HAJIMIUC KpaxMaJla. HccnenoBanue IIPOAYKTOB HAa HAJIMYUC
T'JIFOKO3BI.

Tema 9.1.4.
XHUMHUYECKHI
aHaJiu3 npo0 MbLIa
Y CPEJCTB TI0
yXoay 3a
BOJIOCAMU

OcHoBHOE CoAECpPKaHUEC

Teoperuueckoe o0yueHue

Knaccugukanus Mbuia 1 cpesICTB 110 YXOAY 3@ BOJIOCAMU 10 HA3HAYEHUIO0, UCXOsl U3 XMMUYECKOI'O COCTAaBA.
WnenTudukanys Mplia 1 CpeJCTB M0 YXOy 3a BOJIOCAMU IO XMMUYECKOMY COCTaBY, OITMCAHHE
BO3MOKHOCTEH UX MPUMEHEHHUS.

TpeboBaHusI K KaUeCTBY Mbljla U CPEJICTB IO YXOAY 32 BOJIOCAMH Pa3IMYHOIr0 HazHadeHus. OnucaHue
0COOEHHOCTEH UCII0JIb30BAHUS MbLIA U CPEACTB 110 YXOJ1y 3@ BOJIOCAMHU B 3aBUCUMOCTH OT THUIIOB KOXH U
BoJioc. [IpenmymiecTBa 1 HEJOCTATKH MbLIA U CPEJCTB MO YXOY 3a BOJIOCAMHU.

IIpakTHYecKkHne 3aHATHA

Oo6mactu IMPUMCECHCHUS MblJIa U CPEACTB 10 YXO4Yy 3a BOJIOCAMH, UCXOJA U3 KAYCCTBCHHOT'O U
KOJIMYCCTBCHHOT'O COCTAaBa.

XUMUYECKHE COCTaBJIAOIIUEC CPECACTB 110 YXOAY 3a BOJIOCAMH U UX BJIMAHUC HA KOXY U BOJIOCHI. Bo3mMoxHbIE
AJUICPI'CHBI.

JlabGopaTopHble 3aHATUSA

HccnenoBanne XUMUYECKOTO COCTaBa MbUIA U CPEJICTB IO YXOAY 32 BOJIOCAMH.

Omnpenenenne pH BoIHOTO pacTBOpa MBLIA M CPEIICTB IO YXOAY 32 BOJIOCAMH.

Omnpenenenne pH ¢ ncnonp3oBaHreM HHIUKATOPOB. OlleHKa THITOB MBLIA M CPEJCTB IO YXO/Y 32 BOJIOCAMH U
B MPEJCTaBICHHBIX 00pa3iax (CHILHOKUCTAs, KUCTas, CIa00KKCIIas, HeUTpaabHas, IIeTOTHAS ).

OK 01
OK 02
OK 07
IIK 1.7
IIK 2.1

Tema 9.1.5.

OcHoBHOE coaepKaHue

OK 01
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Hccnenosanue Teopernueckoe o0yueHue 2 OK 02
Kpacok JJIs BOJIOC [ V4yeOHO-MCCIIe0BATEIbCKUN IPOEKT B 00IaCTH UCCIIEJOBAHUS KPACOK JIJIsl BOJIOC pa3IMYHbIX OK 04
pasInYHbIX npousBoauTeneil. O630p TeM yueOHO-UCCIeN0BaTENbCKUX IPOEKTOB. AJIFOPUTM BBIITOJHEHUS IIPOCKTA. 5 OK 07
npousBoauTener  |OnpezeneHne MpoodIeMbl Hecae0BaHus. MeTO bl MOUCKa, aHAIN3a B 00pab0TKH HH()OPMAIIUH O TPOEKTE B K 1.7
pa3IMYHBIX HCTOYHHUKAX. IIK 2.1
JlaGopaTopHble 3aHSITHS 2
HccnenoBanne NPEANIOKEHHOTO KpacoK JUIsi BOJOC pPAa3IMYHBIX TPOU3BOJMTENECH Ha KHUCIOTHOCTS,
HIETIOYHOCTh, XMMHUYECKHI COCTaB (3arps3HUTENH, Makpo- U MHUKpodyeMeHThl). OOpaboTka pe3ysbTaToB 2
uccnenoBanus. OneHKa KayecTBa UCCIeyeMOro 00beKTa, UCXOs U3 Pe3yIbTaTOB XMMUUYECKOIO aHAJIN3a.
Koncyabranuun 4
IIpomMe:xxyTo4uHasi aTTecTAlUsA M0 TUCHHUILIMHE (IK3AMEH) 8
Bcero 138
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3. YCJIOBUSI PEAJIU3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JUCHUIINHBI

3.1. TpeboBaHMsA K MMHUMAJIBHOMY MaTepPHAJbHO-TEXHHYECKOMY 00ecnedyeHHI0
3.1. [das peaJm3anMyd NPOrpaMMbl JMCHUILIMHBI NPeIyCMOTPEHbI cieaylouue
crenraabHble IOMELIECHHS:

Jng peanuzanuu MporpaMMbl AMCUMILIMHBI NPEAYCMOTPEHBI CIEAYIOIUE CIIEHUaIbHbIE
MOMEILEHUS: yueOHbIN KaOMHET « XUMHUI.

Kabuner «Xumun», ocHameHHbId B cooTBeTcTBHM C [lpmmoxenuem 3 OIIOII-IT mo
crienanbHOCTH 43.02.17 TeXHOI0TUM UHIYCTPUU KPAaCOThI

3.2. UupopmannoHHoe o0ecneyeHre peajn3aluu NporpaMmMbl

Jis peanu3anuu mporpaMmbl  OMONMMOTEYHBIH (POHA 00pa30BaTENbHON OpraHU3aLUU
UMeeT T[IeYaTHble M JJIEKTPOHHBIE O00Opa3oBaTelbHble W WH(GOPMAIMOHHBIE PECYPCHI,
PEKOMEH/IOBAaHHbBIE JUIsI MCIOJB30BaHUS B 00pa30BaTeNbHOM MpoIlecce, HE CTapiie 5 JeT ¢
MOMEHTa U3/IaHusl.

3.2.1 OcHOBHBIE TEYATHBIE N3TaHUS
1. TI'abpuensu, O. C. Xumus: 10 ximacc: 6a30Bbiii ypoBeHb: yueOHuK / O. C. I'abpuensn, U. T
Octpoymos, C. A. CnankoB. — 5-¢ uzn. — Mocksa : [Ipocsemenne, 2023. — 128 ¢. — ISBN
978-5-09-107222-8
2. I'abpuensa, O. C. Xumus: 11 knace: 6a30Bwiii ypoBeHs : yueOnuk / O. C. T'abpuensa, U. T.
OctpoymoB, C. A. CnankoB. — 5-e¢ u3a. — Mocksa : [IpocBemenue, 2023. — 128 ¢. — ISBN
978-5-09-103623-7
3. FO.M. Epoxun, U.b. KoBaneBa Xumus. Yueonuk. M.:Axagemus1,2022, (ITpodeccronanbuoe
obpa3zoBanue. O0meodpazoBaTenbHble TUCIUTUTHHEI) - 448 ¢. ISBN 978-5-7695-8595-8

3.2.2 JlonoiHUTEIbHbIE H3IAHUA.

1. Xumus. 10 xknace. Yrayonéunsiii yposens : yueOnuk/ B.B. Epemun, H.E. Ky3smenko,
B.U. Tepenun, A.A. Ipo3nos, B.B. JIynun; nox pea. B.B. Jlynuna. —M.: [Ipocseienue, 2022.

2. Xumus. 11 knace. YraoyOnénnsiii ypoens : yueOHuk/ B.B. Epemun, H.E. Ky3pmenko,
A.A. JIpo3nos, B.B. JIynun; nox pen. B.B. Jlyauna. — M.: IIpocsemnienne, 2022. — 478, [2] c.:
WII.

3. YUepnukosa H. 1O., MemepsikoBa E. B. Pemaem 3amaun mo XMMUM CaMOCTOSITENIBHO:
yuebHoe nocobue / H. FO. Uepnukosa, E. B. MemepsikoBa — CanxtlletepOypr: Jlanp, 2022. —
328 c.

4. PeznukoB B. A. COOpHMK ynpaXHEHUH U 3a/1ad IO OPraHUYECKOM XMMHH: yuyeOHOe
nocobue / B.A. PesnukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

5. Kanyctuna A. A., Xansuenko U. I'., JIlubanos B. B. O0mias u HeopraHndeckass XuMus.
[Tpaktukym / A. A. Kanyctuna, U. I'. Xansuenko, B.B. JIubanos — CanxtllerepOypr: Jlans,
2020. — 152 c.

3.2.3 D1eKTPOHHbIC 1 HHTEPHET-PECYPChI:

1. hvsh.ru — Xyphuan «XuMus B IIKOJIE».

2.https://postnauka.ru/themes/chemistry — nexkumu mo xumum Ha caiite ITocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)Hay4uHo-monyIsipHbIi MPOEKT «IJIEMEHTHI OOJIBIION
HayKn» ((hu3MKa, XUMUs, MAaTEMaTHKa, aCTPOHOMHUS, HAYKH O KU3HU, HAYKH 0 3eMJie).

3. http://gotourl.ru/4783 (http://potential.org.ru/) 41CaiiT Hay4dHO-TIOMYJISIPHOTO KypHaIa
«ITorenuman». XKypnan uzgaéres ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) CalT Hay4YHO-TIONMYJISIPHOTO KypHaja
«Xumus 1 xu3Hby». XKypHan usnaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpbiTass 31€KTpOHHas
6ubnmuoreka xumuueckoro moprana «Chemnet», comepXuT ydeOHblEe UM UHPOPMALUOHHBIE
MaTepuaibl s IIKOJIBHUKOB WU yuuTened. B Hell MOXHO HaWTH ydyeOHUKHM MO oOImed u

29



HEOPraHMYECKON XUMUU, OPTraHUYEeCKOW XHWMHUHU, MYJIbTHMEINa MATepUANbl, a TaKXkKe 3aJadu
XUMHYECKHX OJMMITHAJ C PEIICHUSMH, 33]]a9l BCTYIUTEIbHBIX SK3aMEHOB s a0UTYPUEHTOB.

6. http://gotourl.ru/4787  (http://www.chem.msu.ru/rus/olimp/) HNudbopmanmonusie
Marepuanbpl 00 onumnuazgax: MOCKOBCKOM Topojckoi, Bcepoccuiickoit, MeHeneeBCcKou,
Mexnaynapoanoil. [lpuBeneHsl 3agauydl  TEOPETHYECKUX M IKCIHEPUMEHTAJIBHBIX TYpOB,
MOAPOOHBIC PEIICHMS, CITUCKU U (hoTorpaduu modeauTeneH.

7. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/) Cucrema IHUCTAaHIIMOHHOTO
o0yueHws, HalpaBJICHHAs! B IEPBYIO OYepe/Ib HA MOATOTOBKY K OJIMMITHA/IAaM BCEX YPOBHEH — OT
MIKOJBHBIX 70 MEXIyHapOoIHOM. CaliT CONEpPKUT OrpOMHOE KOJHYECTBO 3ajad,
CTPYIIITUPOBAHHBIX KaK MO TeMaM, TaK U 1Mo onummuagaM. [1o BcemM OCHOBHBIM pazjesiaM XUMUHU
NPUBEIEH TEOPETUICCKUI MaTepHall U Pa300paHbl PEIICHHUs] THITOBBIX 3a]1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) Ilopran Mo HAHOTEXHOJOTHSIM.
OcHOBHasi 1eb — pa3BUTHE 00pa3oBaHUs B 00JACTH HAHOTEXHOJOTMH W TOATOTOBKA K
UHTEPHET-OJMMITAAE IO HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/) Haaéxnas cnpaBouHas uHpopManus
0 XMMHUYECKHX 3JIEMEHTaX U X CBOMCTBAX (HA aHTJIMHCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3bIunblii caiT 0 CBOMCTBaX
XUMHYECKHX DJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) HexomMmepueckuii cCalT OHJIAMH-
00pa3oBaHus, U MIKOJIBHUKOB, CTYIEHTOB U YUHUTEIICH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiir Chemical Abstract Service —
caMblii aBTOPUTETHBIA B MUPE XUMHUH UH()OPMALIMOHHBIM HHTEPHET-peCypc (CalT MIaTHBIN).

13. http://www.organic-chemistry.org/ IToptas mo opraHu4ecKoi XMMUH Ha aHTJIHHCKOM
S3BIKE.

14. http://www.xumuk.ru CaliT 0 XMUMHH: KIACCHUECKHE YYEOHHKHU, CIPABOYHHKHU,
SHIMKIIOTICJINH, TIOMCK OPTaHWYECKHX W HEOPTaHMYECKHX PEaKIMii, COCTAaBICHHE YPaBHEHUI
pEeaKIuu.

15. http://orgchemlab.com/ CaiiT, mOCBSIIEHHBII MPaKTHYECKON paboTe B 1a00paTOpHH.

IIporpamMHoe obecnieueHmne:
1.OnepanonHas cuctema Microsoft Windows 10
2 ITaket nporpamm Microsoft Office
3.7-zip G3NULesser General Public License (cBoOogHOE mporpamMMHOe obecreueHue, He
OTpaHHuYEHO, OECCPOUHO);
4. Opaysep Google Chrome (GecruiatHOoe mnporpaMMHOE OO€CIeueHHe, HE OrpaHUYEeHO,
OeccpouHo);
5.K-Lite Codec Pack — yHuBepcanbHbli HAOOp KOJICKOB (KOIUPOBIIMKOB-ICKOIUPOBIIHNKOB) H
YTUIUT JJI TpocMoTpa U 00paboTKu aynumo- U BHJeo(dailnoB (OecriaTHOe MPOrpaMMHOE
o0ecrnieyeHre, He OrpaHU4YeHO, OECCPOYHO);
6.WinDjView — mporpamma st mpocMoTpa daiiioB B ¢opmare DIV u DjVu (cBoGoaHoe
nporpamMmMHoOe o0ecredeHne, He OrpaHuYeHO, OECCPOUHO);
7. Foxit Reader — npukiagHOe IPOrpaMMHOE 00ECTIEUeHHE TSl POCMOTPA IIEKTPOHHBIX

nokyMmeHToB B ctannapte PDF (6ecrimaTHoe mporpamMmmMHoe obecriedeHne, He OrpaHuyeHo,
O6eccpovHo)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA30OBATEJIBHOM JUCHUILINHBI

KoHTpomb 1 OlIeHKa pe3ynbTaToB 00y4eHUs OCYLIECTBISIETCS IIPenogaBaTesieM B Imporecce
IPOBEIECHUS] NPAKTUYECKUX 3aHATHH M Ja00OpaTOpHbIX padoT, TECTUPOBAaHUS, a TakKKe
BBIIIOJIHEHUSI  OOYYalOIMMHUCS ~ MHIUBUAYAIBHBIX  3aJaHUH, IPOEKTOB, HCCIIEAOBAHHM.
Pesynbratel 00ydeHUs ONpeAessoT, 4YTO oOOyyaroluecss [OJDKHbI 3HaTh, IOHUMaTh U
JIEMOHCTPUPOBATH IO 3aBEPIICHUH N3YyUYEHUS TUCLUILIMHBIL.

Jis popMupoBaHUs, KOHTPOJISI M OLIEHKU PE3YyJbTATOB OCBOCHMS Y4EOHOW MUCLMILIMHBI
UCTIOJIB3YETCS CHCTEMa OLIEHOYHBIX MEPOIPUATHH, MPEACTABIISAIONIAs COO0H KOMIUIEKC yUeOHbIX
MEpOTNPHUATHIA, COTJACOBAHHBIX C pe3yJbTaTaMu OOy4eHUs M C(HOPMYIHPOBAHHBIX C yUETOM
OI'OC COO (npeamerHsbie pe3yinbrathl 110 aucuuiuae) 1 I'OC CIIO.

Ne Monyar / Pasaen Pe3yabTar 00yueHus OueHovHbIe MepPONPUATHS OK
/ Tema
| |OcHoBHOI1 MOAYy/Ib
1 [(Pa3nen 1. ®opmyInpoBaTh 0a30BbIe
OcHoBBI MOHSITUS U 32aKOHBI XUMHH
CTpOeHus
BelllecTBa

1.1 |Crpoenue aromoB |COCTaBIsATH XUMUYECKHE 1. Tect «CTpoeHHEe aTOMOB OK 01
XUMHYECKHUX dbopMyIIbl COEIMHEHUN B XUMHYECKHUX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTENEHbIO |[IPUPOAA XUMUUECKON CBSA3U».
pupoaa OKHCIICHUSI XUMUYECKHUX 2. 3ajaum Ha COCTaBIICHUE
XUMHUYECKON AIIEMEHTOB, UCXOJIS U3 XUMHYECKUX (POpMYyII
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX CO€IMHEHUN

AJIEKTPOOTPHULIATEILHOCTH  |(OKCHAOB, CYJIb(UIOB,
TUAPUAOB U T.IL.).

1.2 |Ilepuognueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanusie |OK 01
3aKOH M TaOJHUIA |XMMHUYECKHE DJIEMEHThl B [TEOPETHUECKHUE 3a/laHUs Ha OK 02
J.11. MenneneeBa |COOTBETCTBHHU € UX XapaKTEPUCTUKY XUMHUYECKHX

MIOJIO)KEHHUEM B 351eMeHTOB: «MeTayunyeckue /
NEepPUOANYECKON CUCTEME  |HEMETAJJINYEeCKHE CBOMCTBA,
XUMHUYECKHUX 3JIEMEHTOB AEKTPOOTPHULIATENLHOCTD U
.. Menneneesa CPOJCTBO K JJIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOEHUEM U
MI0JIO)KEHUEM B IIEPUOANUYECKOM
CUCTEME XMMHYECKHX
anemenToB .. MenaeneeBay.
2 |Pa3zgen 2. CocTaBisiTh ypaBHEHHUS U
XumMH4ecKue cXeMbl XUMHYECKHX
peakuuu peaxkuui
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIE MEPOTIPUSTHS

OK

2.1

Tuner
XUMHYECKAX
peakuuii

CocTaBATh PeaKIum
COC/IMHCHUS, PA3JIOKCHUS,
oOMeHa, 3aMeIleHH,
OKHCJIUTEJIbHO-
BOCCTAaHOBUTCIIbHBIC
pCaknuu U p€akunuun
KOMIUIEKCO0Opa3oBaHus (Ha
npuMepe
THJIPOKCOKOMITJICKCOB
ATIOMHUHHUS M [UHKA) C
y4acTHEM HEOPraHUYECKUX
BEIIECTB

1. 3amauu Ha cocTaBICHUE
YpaBHEHUH pEaKIUid:

— COCMHEHHS], 3aMEeILeHUS,
paznokeHusi, oOMeHa U peaxiuit
C y4acTHEM KOMILIEKCHBIX
coeMHEHU! (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
ATIOMUHUS U [IUHKA);

— OKUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH C
UCIIOJIb30BaHUEM METO/a
3JIEKTPOHHOTO OanaHca;

— C y4acTHEM KOMIUIEKCHBIX
coeMHEeHu! (Ha mpuMepe
TUAPOKCOKOMILUIEKCOB ITUHKA U
QITIOMUHMUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIuu COSMHEHHSI; MaCCOBOM
WM 00bEMHOM 0K BBIXOJIa
MPOJIyKTa PEaKlui COSAMHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHBIX OTHOIICHUH T'a30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOIHBIX
BEILECTB U MPOJIYKTOB PEAKIINH;
Macchl (00beM, KOTHUECTBO
BEIIIECTBA) MPOAYKTA PEaKIInH,
€CJIM OJTHO M3 BEIECTB JIAaHO B
BHJIE PACTBOPA C OMPEICIICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BEILIECTBA.

OK 01

2.2

DIEeKTPOTUTHIECK
as qUCcoLMans u
WOHHBIA 0OMEH

CocTaBnsiTh ypaBHEHHUS
XHUMHYECKUX PeaKIiu
HMOHHOTO OOMEHa ¢
y4acTUEM HEOPraHUYECKUX
BEIIECTB

1. 3agaHus Ha COCTaBIICHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
peaKkiuii C yyacTUEM OKCHUJIOB,
KHCJIOT, OCHOBAaHMH U COJIEH,
HMOHHBIX peaklUi TuapoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JIaboparopnas pabota
«Peakmu rupoIuzay.

OK 01
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema
3 |Pa3mea 3. HccaenoBathb cTpoeHue u
Crtpoenue u CBOMCTBA
cBoiicTBa HEOPraHU4YeCKHUX BellecTB
HEOpPraHU4ecKUuX
BellleCTB

3.1 |Kmaccudukanms, |Knaccudumuponars 1. Tect «Homenknatypa u OK 01
HOMEHKJIaTypa U |HEOPTraHWYECKUE BEILIECTBA |Ha3BaHUE HEOPTaHUUYECKUX
CTpPOCHHUE B COOTBETCTBHUU C UX BEILIECTB UCXOJISI U3 UX
HEOPTraHUYECKUX |CTPOCHUEM XUMHYECKOH (HOPMYIIbI HITH
BEILIECTB COCTaBJICHHE XUMHUUYECKOU

(hopMyIIBI HCXO/IS U3 Ha3BaHUS
BEIIECTBA 10 MEXKIYHAPOTHOM
WJIA TPUBUATBHOU
HOMEHKJIaType».

2. 3agaun Ha pacyeT MacCOBOM
J10JId (MAcChl) XUMHUYECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJIacCHU(pUKAIUU, HOMEHKJIAType
U XUMUYECKUM PopMyliaMm
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHyeckre 3alanus Ha
ONpeAeICHUE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBS3U U TUIA KPUCTAININYECKON
PELIETKU.

3.2 |®Pusuko- VYcranaBnuBaTh 1. Tect «Ocobennoctu OK 01
XUMHUYECKHUE 3aBHCUMOCTh (PU3UKO- XUMHUYECKUX CBOMCTB OKcua0B, |OK 02
CBOMCTBA XUMHUUYECKUX CBOWCTB KHUCJIOT, OCHOBaHUM,

HEOPraHMYECKUX |HEOPTaHMYECKHUX BEIIECTB |aM(OTEPHBIX THAPOKCHIOB U
BEII[ECTB OT CTPOEHUSI aTOMOB U coJiei».

MOJIEKYJI, & TAKXKE TUTIA
KPUCTAJUIMYECKOUN pEHIETKH

2. 3a1aHus Ha COCTABJICHUE
YpaBHEHUN XUMUYECKUX
peaKIuii C y4acTUEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUUYECKHUX
BEIIECTB: OKCUIOB METAJLJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAHHI 1
aM(}OTEPHBIX THAPOKCHUIOB,
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema

HEOPraHUYECKUX COJICH,
XapaKTEepU3YIOUINX UX CBONCTBA
U CIIOCOOBI MOTYYECHHUS.
3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKHE 3aJaHusI Ha
CBOMCTBA U IIOJIy4YEHUE
HEOPraHUYeCKUX BEILECTB.
4. JlaboparopHas pabota
«CBolicTBa METAJJIOB U
HEMETAJIIIOBY.

3.3 |[IpousBoacTBO O6ocHoBbIBaTh 3HaueHue M |[IpakTuko-opuentupoBannpie |OK 01
HEOPraHWYECKUX |[IPUMEHEHHUE 3aJIaHus 110 COCTABIICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHIL C
3HaueHue u OBITOBOM U y4acTUEM HEOPraHUYEeCKUX
MIpUMEHEHHUE B MIPOU3BOJICTBEHHOMN BEIIECTB, UCIIOJIb3YEMBIX ISl KX
ObITY U Ha JESITCIIbHOCTH YeJIOBEKA UX |MICHTU(DUKALINN U
MIPOU3BOJICTBE (UBUKO-XUMUYECKUMU MIPOMBIIIUICHHBIX CIIOCOOOB

CBOMCTBaMH IOy YCHMUS.
4 |Pazpen 4. HccnenoBarb cTpoeHue u
CrtpoeHnue u CBONCTBA OPraHu4YecKuX
CBONCTBA BelleCTB
OpPraHMYecKux
BelIeCTB

4.1 |Knaccuduxamnus, |KnaccuduimponaTh 1. 3agaHus Ha cOCTaBIEHUE OK 01
CTPOEHHUE U OpraHMYECKHE BEILIECTBA B |HA3BaHUI OPraHMYECKUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COEIMHEHU MO TPUBUATILHOMN
OpTraHUYECKUX CTPOCHHEM WU MEXTYHapOTHON
BEIIECTB CHUCTEMaTUYECKOMN

HOMEHKJIaType.

2. 3ajaHus HA COCTABIICHHE
MIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (OpMyJT
OpPraHUYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.

3. 3aaum Ha onpeaeneHue
npocreinien Gopmybt
OpPraHUYECKON MOJIEKYJIbI,
HCXOJS U3 DJIIEMEHTHOTI'O COCTaBa

(B %).
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema

4.2 |CsoiicTBa YcTanaBinuBaTh 1. 3amaHust Ha COCTaBJICHUE OK 01 OK
OpraHUYECKUX 3aBHCUMOCTh (PU3UKO- ypaBHEHUN XUMUYECKUX 02
COETMHEHU I XUMUYECKUX CBOMCTB peakiuil ¢ yyacTueM

OpPraHUYECKUX BEIIECTB OT |OpraHMYeCKHUX BEIIECTB Ha

CTPOCHHUS MOJIEKYJI OCHOBAHHUU UX COCTaBa U
CTPOCHHUS.
2. 3ajaHus Ha COCTaBJIECHUE
YPAaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIINX
XMMHYECKHE CBOICTBA C yUETOM
MEXaHHU3MOB ITPOTEKAHUS
JAHHBIX peaKuui u
TeHETUYECKOM CBSI3U
OpPTraHUYECKUX BELIECTB Pa3HbBIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YPaBHEHUSIM PEaKLU C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. JIaboparopnas paboTa
«ITonyyenue sTueHa U
M3yYEHHUE E€r0 CBOMCTBY.

4.3 |Opranuueckue O6ocHoBeiBath 3HaueHue u |[Ipaktuko-opuentupoanusie |OK 01 OK
BEIIIECTBA B NPUMEHEHHE OPTaHUYECKUX |3aJaHUs IO COCTABJICHUIO 02
JKU3HEICSITEIbHOC |BEIIECTB B OBITOBOM U XUMUYECKUX PEAKITUHN C
TH YEJIOBEKa. MIPOU3BOICTBEHHOM y4acTHEM OPTaHHYECKUX
[Tpou3BOACTBO M |ACATEIHHOCTH YEJIOBEKA UX |BEIIECTB, HCTIOIb3YEMBIX JIJIS UX
MIPUMEHEHUE (bU3UKO-XUMHYECKUMHU uaeHTU(UKAINH B OBITY U
OpraHUYECKUX CBOMCTBaMHU POMBIIUIEHHOCTH.

BEILIECTB B
MPOMBIIUIEHHOCTH
5 |Pa3men 5. HccaenoBars paBHOBecHe
Kunernyeckne n M CKOPOCTb XUMHUYECKHX
TePpMOIMHAMUYEC | peakuuii
KHe
3aKOHOMEPHOCTH
NpOTEeKaHUsl
XHMHYECKHX
peaxkuui

5.1 |Kuneruueckue UccnenoBats BIusiHUE 1. JTaboparopHas paboTa OK 01 OK
3aKOHOMEPHOCTH |KOHIIEHTpPALUU CxopocTb xumuueckux (02
MPOTEKAHUs pearupyromux BeuecTB 1 |peakuuil. PakTopsl, BIMSIOLINE
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIE MEPOTIPUSTHS

OK

XUMHYECKAX
peakuuii

TEeMIepaTyphbl Ha CKOPOCTh
XUMHUYECKHUX PEeaKIii

HA  CKOPOCTb  XUMHYECKHX
peaKuuii.

Pemenue npaktuko-
OpPUEHTUPOBAHHBIX 3aJaHUN Ha
aHanu3 (paKkTOpPOB, BIUSIOLINX
Ha U3MEHEHHUE CKOPOCTH

XUMHYECKON PEAKIUU.

5.2

TepmonnHamuuec
KHe
3aKOHOMEPHOCTH
MPOTEKAHUS
XHUMHYECKHUX
peaKIuu.
PaBHOBecHe
XUMHYICCKHUX
peakuuii

HccnenoBaTh BIUsHIE
M3MEHEHUSI KOHLIEHTPAIuU
BEILIECTB, PEAKIIUK CPEIbl U
TEeMITepaTyphbl Ha CMEIICHUE
XUMHUYECKOTO PABHOBECHS

1. 3agaun Ha pacyeTsl TEMIOBBIX
3¢ (HEKTOB XUMHUYECKHUX PEaAKIIHiA
U OIpeesIeHUEe TUTIA PEaKINU
(mo teroBoMy A dekTy: IK30-
U DHJIOTEPMUYECKHE).
[IpakTHKO-OpHEHTUPOBAHHBIE
3a/laHusl HA IPUMEHEHHE
npuniuna Jle [larense mis
HaXOJKICHUS HAIPaBJICHUS
CMEIICHHS PABHOBECHS
XUMUYECKON PEAKLIUN U aHAJIU3
(hakTOpOB, BIMAIOMUX HA
CMEIlIeHNEe XUMUYECKOTO
paBHOBECHSI.

2. JJaboparopnas paboTa
«3yueHue BIUSHUS Pa3TMUHBIX
(hakTOpOB HA CMEIICHUE
XUMHAYECKOTO PAaBHOBECHSD).
[IpakTHKO-OpHEHTHPOBAHHEIE
3aJjaHus HA IPUMEHEHUE
npuHuuna Jle larenbe mis
HAXO0KJICHUs HAIIPaBIECHUS
CMEIIEHHS PABHOBECHS
XUMHYECKON peakIy U aHAIIN3
(hakTOpOB, BIMSIOMINX HA
CMEIIEHHE XUMUIECKOTO
paBHOBECHS.

OK 01 OK

02

Paznea 6.
JAucnepcHbie
CHCTEMBI

HccaenoBarh AUCHEPCHBIE
CUCTEMBI
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema

6.1 |[ducnepcHbie Paznuuath uCTHHHBIE 1. 3ajaun Ha NPUTOTOBJICHUE OK 01 OK
CUCTEMBI U pacTBOPBI, KOJJIOUTHBIE pacTBOpPOB. 02
dakTopbl X pacTBOpPHI U 2. [IpakTHKO-OpHUEHTUPOBAHHBIE
YCTOWYMBOCTHU rpy0oaucriepcHble CUCTEMBI |pacueTHbIC 3aJaHus Ha

Ha OCHOBE XUMHUYECKOTO JUCIIEPCHBIE CUCTEMBI,

IKCIIEPUMEHTA UCTOJb3yeMbIe B OBITOBOW U
MPOU3BOACTBEHHOMN
JESTEIbHOCTH YEJIOBEKA.

6.2 |HUccnenoBanue HccnenoBath pusnko- JlaGoparophas paboTa OK 01
CBONCTB XUMUYECKUE CBOKCTBA — IIpuroroBieHue pacTBOpOB;
JUCTIEPCHBIX pa3IMYHbIX BUJOB — HccnenoBanue qucnepcHbIX
CUCTEM JUCTIEPCHBIX CUCTEM CUCTEM.

7 |Pa3zmen 7. HUccaenoBaTh CBOMCTBA
KayecTBeHHbIE |OpraHH4ecKUX U
peakuuu HEOpPraHUYeCKHUX BellecTB
o0HapYy:KeHHUs € MCII0JIb30BAHUEM
OPraHN4YecKNX U |KauyeCTBEHHBIX peaKIuii
HEeOpraHu4ecKux
BellecTB

7.1 |O6HapyxeHue Uccnenosarsb 1. JJaboparopnast pabota OK 01
HEOPraHUYECKUX |KaueCTBEHHBIE PEAKIUU AHaJIUTHYECKUE PEAKIINU
KaTHOHOB U HEOpPraHMYECKUX BEIIECTB |KaTHOHOB -V rpymi;

AHUOHOB

7.2 |ObHapyxeHne Hccenenosars 1. [IpakTuueckue 3a1anus Ha OK 01
OpraHUYECKUX KaueCTBEHHbIC PEaKLIUU COCTaBJICHHE KAYECTBEHHBIX
BELIECTB OpPTaHMYECKUX COSAMHEHUN |peakiuii OOHApyKEHUS
OTJIENbHBIX OT/IEJIbHBIX KJIacCOB OpPraHMYECKUX COECAUHEHHM.

KJIaCCOB C
HCIIOJIb30BaHUEM
KauyeCTBEHHBIX
peaKkuuit
Il |[Ipuknagnoii Moayiab
8 |Pa3men 8. OuenuBath nocjeacTeusa |3amura Keiica (¢ yuerom
Xumusi B ObITY 1 |OBITOBOI U Oyayuiei npogeccuoHaJIbHOM
NMPOU3BOJACTBEHH |IIPOM3BOACTBEHHOM AesITeJIbHOCTH)
0ii 1esITeJIbHOCTH |1eATeJIbHOCTH YeJI0BeKa C
JeJ10BeKa MO3ULUHA YIKOJTOTHYECKOH
Oe3onmacHoCTH
Xumus B ObiTy 1 |OuenuBath nocneactsus  [Keiic (¢ yuetom Oyaymieit OK 01 OK
IPOM3BOJICTBEHHO [OBITOBOW U npogeccuoHaTbHON 02 OK 04
1 1eATEIbHOCTH  |[IPOU3BOJICTBEHHOU JESATEIIBHOCTH ) OK 07
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema
yeJIoBeEKa NEITEILHOCTH YeioBeKa ¢ | TeMbI KelCoB: IIK 2.1
HO3UIIMHA DKOJIOTHUECKOH 1. Iloremnenue kiumara u IIK 1.7
Oe3omacHOCTH BBICBOOOK/ICHHE ra30BBIX
THAPATOB CO JIHA OKEaHa.
2. Bynyuue matepuansl ajis
aBHa-, MalIMHO- U
puOOPOCTPOCHHUS.
3. HoBsle MaTepuansl ais
COJIHEYHBIX OaTape.
4. JIexapcTBa Ha OCHOBE
PaCTUTENBHBIX IIPENapaToB.
9.1 |Pa3men 9.1. HHTepnperupoBath 3ammra yueOHo-
HccnenoBanue u |XHMHYECKHUE NMPOLECCHI B [MCCI€I0BATEIBCKOr0 MPOEKTA
XHUMHUYECKHH ouocdepe U OLIEHNBATH (c yuerom Oyaymeit
aHa/Iu3 00beKTOB |BJIMsHME NPOAYKINH npogeccuoHATbHOM
ouocdepn! u KOCMeTHYeCKOM AesITeJIbHOCTH)
NPOAYKIIUA NMPOMBIIIJIEHHOCTH,
KOCMETHYEeCKOH (IpPUMeHsieMOH B
NMPOMBIIIJIEHHOCT | MHAYCTPUHU KPACOTHI, HA
U, IPUMEHsIeMOl |310pOBbE YeI0BeKa
B HHIYCTPHUH
KPacoThl
9.1.1|{OcHoBbI Boinmonusate nonueiid ukia | 1. JJaboparopuas pabota OK 01
nabopaTopHoit AKCIEPUMEHTAIBHOTO «OcHOBBI TabOpaTOPHOI
MPaKTUKH B HCCJICTOBAHHUS C MPAKTHKN.
MpOECCHOHANIBH  |COOII0IEHUEM TPABHIIT 2. TumoBsle pacyeTsl MO

BIX JIA0DOpaTOPHSIX

0e301acHOro oopalieHus ¢
BEIIECTBaAaMU U
1a00paTOPHBIM
o0opyaoBaHueM

TEMaTHKE YKCIICPUMEHTA.
3. 3agauy Ha BEIYUCIICHUE
CpeIHETO 3HAYCHHUS
JKCIIEPUMEHTANBHBIX JaHHBIX,
MOTPEITHOCTH.

4. IpencraBieHne pe3ynbTaToOB
JKCIIEPUMEHTA B Pa3TMYHOM
dbopme (Tabnuna, rpaduxk,
OTYET, TOKJIAJI, IIPE3CHTAITH).
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIE MEPOTIPUSTHS

OK

9.12

XUMHAYECKUH
aHaju3 Mpod BOJIBI

UccnenoBaTs XUMHYECKUN
cocTaB Ipod BOIBI

1. Tect «CBoOlicTBa U COCTaB
BOJIBI».

2. 3amague « XMMUYECKUN
COCTaB BOJIbI, TUII BOJABI U
CIOCOOBI €€ MPUMEHEHH (C
KCIIO0Ib30BAaHUEM HOPMATUBHBIX
JIOKYMEHTOB).

3. IIpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
COCTaB BOJIbI M CIIOCOOBI
BBIPAXCHHS KOHLIEHTPALUH U
nepecyeT KOHLEHTpalui (¢
UCIIOJIb30BAaHUEM HOPMATUBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas padota
M3yYECHHUE COCTaBA U CBOMCTB
BOJIbI: OYMCTKA BOJBI OT
3arpsisHeHun; onpeaeneaue pH
BOJIBI M €€ KUCJIOTHOCTH,
orpezieNieHue KeCTKOCTH BOJIBI U
CHOCOOBI €€ yCTpaHEHUSI.

OK 01 OK
02 OK 07
IIK 2.1
IIK 1.7

9.1.3

XHUMUYECKUHN
KOHTPOJIb
KauecTBa
MIPOJIyKTOB
MMUTaHUS

Hccnenosath XHUMHYCSCKHI
COCTaB NPOAYKTOB IMUTAHU

1. Tect «Oprannyeckue u
HEOpraHMYecKue BeleCTBa,
BXOJISIIME B COCTAaB MPOJYKTOB
MTUTAHUSD).

2. [IpakTuKO-OpHEHTUPOBAHHbIE
3a/1aHMS 10 KYJIMHAPHOMN
TEMaTHKE.

3. JJaboparopHas pabora:
HccnenoBanue npoIyKToB
NUTAaHUS Ha HAJIMYME YTIIEBO/IOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJINYKMe yIieBOI0B
(kpaxmaui, TJII0K03a, caxapo3a).

OK 01 OK
02 OK 07
IIK 2.1
IIK 1.7

9.14

XuMHUYIeCcKnit
aHaju3 nmpoo
MbLJIa U CPEACTB
10 yXOy 3a
BOJIOCAMH

HccrnenoBaTh XUMHUYCCKUH
coCTaB Ipo0 MbLIa U
CPEJICTB 1O yXOIy 3a
BOJIOCAMU

1. 3ananue «B3anMocBs3b
COCTaBa MbLJIa U €TO0
Ha3HAYCHUS.

3. JJaboparopHast padora:
HccnenoBanne XMMUYECKOTO
COCTaBa MblJIa U CPEJCTB I10
YXOJly 3a BOJIOCAMHU.
Onpenenenne pH BogHOrO
pacTBopa MbLJIa U CPEICTB IO

OK 01 OK
02 OK 07
IIK 2.1
IIK 1.7
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIE MEPOTIPUSTHS

OK

YXOJly 3a BOJIOCAMU.
Onpenenenne pH ¢
UCIIOJIb30BAaHUEM UHAUKATOPOB.
OneHKa TUIIOB Mblja U CPEACTB
10 YXOJy 3a BOJIOCAaMH U B
MIPECTaBICHHBIX 00pa3nax
(cuibHOKHUCHAs, KUCHas,
crnaboKucIas, HeUuTpaabHas,
LIEJIOYHAas).

9.15

Hccnenosanme
KPacoK JiIsl BOJIOC
Pa3InYHBIX
MIPOM3BOIUTENICH

HccnenoBaTh XUMHYESCKUI
COCTaB KPacoK JJII BOJIOC
Pa3IUYHBIX
MIPOU3BOUTEIICH

YueOHO-ucCIe0BaTeIbCKHI
MPOEKT B 00JIaCTH
HCCIIEA0BaHUSA:

1. Hyfmme HIPOU3BOAUTCIIAMUA
Kkpacok Jyis Bosioc 2022-2023.

2. [IpodeccroHabHBIC KPACKH
IJIS BOJIOC ¥ KX OCOOEHHOCTH.
3.MccnegoBanue coctaBa
KPacoK JIsl BOJIOC Pa3TMYHBIX
MIPOU3BOUTEIICH, UX TUIFOCHI U
MUHYCHI.

4. UccnenoBanue pH kpacok
JUTSL BOJIOC PA3IMYHbBIX
IIPOU3BOAUTEIICH.

5. CocraBnenue
cOanaHCUPOBAHHOTO MEHIO B
3aBUCHMOCTH OT COJIEp>KaHuUs
XUMHYECKHX MaKpo U
MHUKPO3JIEMEHTOB B IMPOTyKTaX
MMUTAHUSA.

6. MccnenoBanue KayecTBa
MUTHEEBOI BOJIBI.

7. BnustHue )XeCTKOCTH BOJBI HA
KOXXY U CTPYKTYpY BOJIOC
YyeIoBeKa.

8. YcTpaHeHue )KeCTKOCTH BObI
B JIOMAITHUX yCIIOBUSX.

OK 01 OK
02 OK 04
OK 07
IIK 2.1
IIK 1.7
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5. TEMATUKA UHANBUYAJIBHBIX IIPOEKTOB

1.ITomumepsl, BX CBOMCTBa, KJIaccu(uKaus, NpodieMbl YTUIH3ALNH.

2.Macna, X COCTaB, HCIIOJIb30BAaHKE B OBITY U MPO(GECCUOHATBHON JEATEIbHOCTH.
3.Apomartu3aropsl, UX COCTaB, UCIOJIb30BaHUE B OBITY U NMPO(ECCHOHANBHON AESITEIbHOCTH.
4.X0351iICTBEHHOE MBLJIO U €r0 OCOOEHHOCTH.

5. TyaneTHoe MbLI0, €0 COCTaB, 0COOEHHOCTH PUMEHEHUS.

6.2Kuzkue Morolye cpeJcTBa U UX NPUMEHEHUE B IPO(ECCHOHAIBHON AESTeIbHOCTH.
7.banb3aMsbl 11 BOJIOC, UX COCTaB, IPUMEHEHHUE.

8. Macku 711 BOJIOC, COCTaB, OCOOCHHOCTH TPUMEHEHHS.

9. Koxa uenoBeka, ee cTpoeHue, (PU3NOIOTHIECKUE OCOOCHHOCTH.

10. Boxa, cocTas, cBoOiicTBa, IPUMEHEHHE B OBITY U MPO(ECCHOHANBHON eI TEeTbHOCTH.
11. JIaku 11t BOJIOC, COCTaB, 0COOEHHOCTH TPUMEHEHUSI.

12. ButamMuHbl, X COCTaB, BIUSHUE HA 3JJ0POBBE YEIIOBEKA.

13. JlekapcTBa, ux Kiaccuukanus U 3Ha4eHUe.

14. MunepasibHas BoJa, Kjlaccu(uKanus U 3Ha4YeHHE.

15. XecTtkocTh BOJBI M1 METO/IbI €€ YCTPAHEHUS.

16. BaustHre 5K€CTKOCTH BOJIBI Ha KOXKY M CTPYKTYPY BOJIOC YEJIOBEKA.

17. CocraBnenue c6aJIaHCHPOBAHHOTO MEHIO B 3aBUCUMOCTH OT COJICPKAHHSI XUMHYECKUX
MakKpO U MUKPO3JIEMEHTOB B IPOAYKTAX MUTAHUS.

18. MuKpO3JIEMEHTHI U UX POJb B )KU3HU YEJIOBEKA.

19. UccnenoBanue coctaBa Kpacok /sl BOJIOC pa3iMyHbIX IPOU3BOAUTENEH, UX IIIFOCHI U
MHUHYCBI.

20. Opranuueckue 1 HEOpraHMYECKUe BEeIeCTBA, BXOASIINE B COCTaB MPOTYKTOB MUTAHUS.
21.Yto Takoe XuMu4ecKas 3aBUBKa’?

22 WcTopus NOsBIEHUS MbLIa.

23. TpaBmupyromue (HakTopsl ¥ CPEACTBA YXO/a 3a BOJIOCAMHU.

24 Xumus B NapuKMaxepcKoM HCKYCCTBE.

25.lucniepcHbIe CUCTEMBI B TPO(PECCHOHAIBHON e TEIHHOCTH.
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