IIpuiaoxenne 6.8

MHHUCTEPCTBO OBPA3OBAHUSA CAPATOBCKOMOBJIACTH

l'ocynapcTBeHHOE aBTOHOMHOE IIPO(eCCHOHATBHOE 00pa30BaTEIbHOE YUPEKICHUE
CapartoBckoii obnactu
«IlepemntoOckuii arpapHbI TEXHUKYM»

PABOYAS ITIPOTPAMMA YYEBHOU JUCHUILIAHBI

XUMUsI
Jucrunnuna OV ]1.08 Xumus
CrnenunanbHOCTB/TIpodeccus 38.02.08 Toprosoe aeno
Keanudukarus Cnenuanuct TOproBoro Jena
BBIITYCKHUKA
HopmaTtusHsIit 2 rona 10 mecseB
CpOK oOydeHHs
dopma 00ydaeHUs ouHas

2024 r.



Pabouas mporpamma yueOHo# qucuurunabl «OY .08 Xumusy» pazpaboTaHa Ha OCHOBE

(eneparbHOro rocyJIapcTBEHHOTO 00pa30BaTEIbHOIO CTaHAPTA CPEIHETO MPO(HECCHOHATBHOTO

obpazoBanus (PI'OCCIIO) no cneyuanvnocmu 38.02.08 Toprosoe Ae0, yTBepKIEHHOTO TPUKA30M
Munnpocsemenust Poccun ot 19.07.2023 No548 (3apeructpuposano B Muntocre Poccun 22.08.2023
Ne74906), ®I'OC cpennero o61ero oOpa3oBaHus, YTBEPKIEHHOTO MPUKa3oM MUHUCTEpCTBA
obpazoBanus u Hayku PDoT17.05.2012Ne4 13 (¢ m3MEHEHUSMU | JOTIOJIHEHUSIMU ), PEIAKIINS C
n3MeHeHussMu Ne732 ot 12.08.2022r., B COOTBETCTBUU C IPUMEPHOM paboueil mporpammon

0011e00pa30BaTeIbHON YIeOHOM TUCITUTUIMHBI « X MU,

Opranu3auus - paspadorunk: ['ocynapcTBeHHOE aBTOHOMHOE NpodeccHoHaIbHOE 00pa3oBaTeNbHOE

yupexienue CaparoBckoii o0nactu «IlepemtoOckuii arpapHbIi TEXHUKYM»

CocraButenn: AGaymnaeBa . A.., npenogaBatens ['AIIOY CO «llepenroOcknii arpapHbIil TEXHUKYM»



COJEP)KAHUE

ITACIIOPT ITPOT'PAMMBI YYEBHOM JIMCHUTIIVHBI
CTPYKPYPA U COIEPXKAHUE YUEBHON JIUCIUTIIVHBI
YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI YUEBHOM JIUCLIUTTIVHBI

KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHO
JIACLIMTIJIVHDI

KAJIEHJJAPHO-TEMATUYECKUN TTJIAH

TEMbI UHANBUY AJIBHBIX TTPOEKTOB

21

30

31

37

43



1. MACHOPT ITPOT'PAMMBI YUEBHOM TUCITATLIAHBI
1.1.O061acTh NpUMEHEHHUs POrPaAMMBbI

PaGouass mporpamma yueOHOW mucrumuinael «OY/1.08 Xummus» sBiusercs o00s3aTeNbHOM YacThIO
o0mieo0pa3oBarenpHOrO IMKIa oOpa3oBarensHONM mporpammbl B cooTBeTcTBHE ¢ DPI'OC CIIO mo
cnerransHOCTH 38.02.08 Toprosoe nerno.

1.2. MecTO IUCHMIIMHBI B CTPYKTYPe MPOrpaMMbl NOATOTOBKH KBATU(DUIHMPOBAHHBIX Pa00YHX,
CIIysKAIIMX:

VYuebnas qucuurumia «OY J1.08 Xumus» BXOIUT B cocTaB 00111€00pa30BaTeIbHBIX Y4eOHBIX AUCHHUIUINH,
(hopMHpyeMbIX U3 00s13aTENIbHOM TipeIMeTHOH o0mactu «EctecTBeHHO-HayuHbIe peameTsy GI'OC
cpenHero oOmiero oopazoBanusi, uzydaercs B ooiieodpazoparensuoM 1ukiie OIOIT CITO na 6azoBom
YpOBHE.

1.3.1lesin 1 pe3yJbTAThl 0CBOEHUS 00111€00pa30BaATEeIbLHON JUCITUTITTHHBI

1.3.1.I1eq1b 0011€00pa3oBaTeJIbHOM AU CHUTIIHHBI

I'maBuoii uenvto npeamera «OY/1.08XumMusi» BBICTYNAae€T KOMIUIEKCHOE BO3ACHCTBUE Pa3TUYHBIX
OpraHU3alMOHHBIX (OPM, CPEICTB U METO0B, TEXHOJIOTHN HAa TMIHOCTh OYAYIIETro CIENUaIuCcTa C yuéToM
oco0eHHOCTeH TPo(decCHOHATEHOM AESITEIIBHOCTH.

1.4. IlmanupyeMble pe3yJbTAaThl 0CBOCHUS 00111e00pPa30BaTeIbHOM IMCHUIIMHBI B COOTBETCTBHH C
®I'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHKe nucIUILIMHA UMeeT Tipu hopmupoBannu oomux (OK) u npodeccrnonambHbIX
(ITK)) kommeTeHIHi:



1.3.Il1anupyemMbliepe3yJibTaTbIOCBOeHUs1001Ie00pasoBaTeabHOHANCHMIIMHBIBCOOTBeTcTBHH cPI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco6oe 3HaueHne aucuuIuinHa umeet npu popmuposannu oomux (OK) u npodeccunonansubix (1K) komnerennuii:

Kon n IlinanupyeMsble pe3y/ibTaThl 0CBOCHHUS
HauMEHOBaHHUe AUCIHUTIINHBI
(popmupyemsbIx
KOMITeTeH I M
O0mmue JucuunjMHapHble
OK 01. B yacTu TPpyA0BOr0 BOCIIUTAHMSA: - chOpPMUPOBAHHOCTh  MPEJICTaBICHUH: O  XUMHUYECKOU

Br16upath criocoObt
pereHus 3a1a4
npodecCuoHaATBHOM
JeSTEIbHOCTH
MPUMEHUTEIBHOO K
Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTh K TPYIy, OCO3HAHHWE IICHHOCTH MacTepCTBa,
TPyI0JII00HE;

- TOTOBHOCTH K aKTMBHOM JEATEILHOCTH TEXHOJIOTHYECKON U
COIMAIbHOM HAINPaBJICHHOCTH, CIIOCOOHOCTh WHHMIIMHPOBATH,
IJAHUPOBaTh M CAMOCTOSATEIBHO  BBHITIOJHATH — TaKYIO
JIESITEIBHOCTE;

- HWHTEpec K pas3nudyHeiM chepam mpodeccrHoHanTbHON
JIEITEILHOCTH,
OBianenue YHHUBepCAJIbHbIMH

y4eOHBIMU NMO3HABATEJIbHBIMH
JelCTBUSIMH:

a) 0a30BbIe JIOTHYECKHE JTeHCTBUA.

- CaMoCTOSITeNIbHO (POpPMYIHUpOBaTh W AKTyaJU3UPOBATh
mpo0ieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN NPU3HAK WU OCHOBAHHS
JUISICPaBHEHUS, KJIaccupuKauu u 0000IICHUS;

- ONpEeNeNaTh IeNId JIeATENbHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPUU UX TOCTIKEHUS;

- BBIABIIATD 3dKOHOMCPHOCTH 151 IMPOTHUBOPECUYUA B
paccMaTpUBACMBIX SBJICHUAX;

- BHOCUTb KOPPCKTUBBI B JOCATCIBHOCTHL, OLCHUBATH
COOTBCTCTBUC  PC3YJIbTATOB HCJIAM, OLNCHUBATH PUCKU
MOCJIEACTBUN ACATEIBHO CTH,

- pa3sBUBAThb KpCaTHuBHOC MBIIIJICHUEC Inpu peuiCHUN

JKU3HCHHBIXIIPO oiem

COCTaBJISFOIIEH €CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XUMUHU
B [O3HAHUM SIBJICHUN NPUPOJIBI, B (POPMUPOBAHUM MBINIIJICHUS U
KYyJIbTYpbl ~JIMYHOCTH, €€ (QYHKIMOHAIbHOH TI'pPaMOTHOCTH,
HEOOXOIMMOM IS PELIeHUs IPAKTUYECKUX 3a]a4 U IKOJIOTMUECKU
000OCHOBaHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO M INPHUPOJHON
cpene;

BJIQJICHUE CHUCTEMOW XHMMHYCCKHUX 3HAHHWM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAralOIIe TMOHATHS (XMMHYCCKUH 3JIEMEHT, aToM,
9JIEKTPOHHAs 000JI04YKa aTtoMa, S-, pP-, d-3JICKTPOHHBIC OPOMTAIH
aTOMOB, UOH, MOJICKYJIa, BaJICHTHOCTh, 3JICKTPOOTPHIIATCIIEHOCTD,
CTCTICHh OKHCJICHHS, XUMUYECKasl CBsI3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIH 00BEM, YIIIEPOIHBIN CKeleT, (yHKIMOHAIbHAS TPyIIa,
paauKai, U30MEpHs, U30MEPbI, TOMOJIOIHYECKUN PsiJl, TOMOJIOTH,
YIJIEBOJOPObI, KHCIOPOA- U a30TCOACPIKAIINE COCIUHCHUS,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (YIrJIEBOJbI, JKUPBI, OEIKH),
MOHOMEp, TOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYISPHBIE

COCAUHCHUA, KPUCTAJTIMYUCCKAasA pCEIICTKa, TUIIBI XHUMHWYCCKHUX
peaKHHﬁ(OKHCHHTCHLHO -BOCCTAHOBUTCIIbHLIC, 9K30-U
OHAOTCPMUYCCKHUC, peakuumn HOHHOI'O 06MeHa), pacTBop,

OJICKTPOJHUTBI, HEAJICKTPOJIUTDI, SJICKTPOJIMTUUCCKAA JUCCOoOLUalus,
OKHUCJIUTCIIb, BOCCTAHOBUTCJ/Ib, CKOPOCTH XHMHYECKOH pcCaKkuuu,
XUMHUYECCKOC paBHOBCCI/Ie), TCOPHHU U 3aKOHBI (TCOpI/I}I XUMHUYECCKOT'O
CTPOCHHA OPraHnYCCKHUX BCHICCTB A.M. ByTJICPOBa, TCOpHUA




0) 0a3oBbIe HCCAeI0BaTEILCKHE TeHCTBUS:

- BIaJCTh  HaBBIKAMH  Y4eOHO-HCCIIEJOBATCIbCKOW W
HpOCKTHOI‘/JI ACATCIIbHOCTH, HaBbIKaMU paspCliCHusd
mpooem;

- BBISIBJIATH IMPUYIUHHO-CJICACTBCHHBIC CBA3U n
AKTYaJIM3UPOBATh 3aaavy, BbBIIBHUT'aTh THUIIOTE3Y (S5

pemeHI/m, HaXOIUThb apFYMeHTI)I IJIA J1OKa3aTcJIbCTBA CBOUX
YTBEPKACHMM, 3aaBaTh NapaMeTPbl U KPUTEPUU PELICHUS;

- aHaJ'II/I3I/Ip0BaTB HOJ'IyLIeHHI)IC B XOJ€ pGHIGHI/ISI 3aa4uu
pGSYJ'II)TaTBI, KpI/ITI/ILIeCKI/I OILICHUBATh HUX I[OCTOBepHOCTI),
HpOFHO?;I/IpOBaTI) N3MCHCHHUEC B HOBBIX yCJ'IOBI/ISIX;

- YMGTB nepeHochb 3HAHUSA B HOSH&B&TCJ’IBHYIO nu
HpaKTI/I'-IeCKYIO O6.]'IaCTI/I KU3HECACATCIBHOCTH,

- YMGTB I/IHTerI/IpOBaTI) 3HAHUA H3 paSHI)IX HpeJIMeTHI)IX
oOmacrei;

- BBIJIBUI'aTb HOBBLIC HJCH,
TTOIXOIBIM PEIICHUS;

- CITOCOOHOCTH X HCIIOIL30BaHUs B
MO3HABATEIBLHON UCOUAIBHOM MPAKTUKE

npeajaratb OpPUTHMHAJIBHBIC

ANEKTPOJIUTUYECKON TUCCOUMAIMU, Nepuoauyeckuil 3akon J[.U.
MenpeneeBa, 3aKOH COXpaHEHHUS MAaccChbl), 3aKOHOMEPHOCTH,
CUMBOJHWYECKUUA SA3BIK XUMUH, q)aKTO.HOI‘I/I‘IGCKI/Ie CBCACHUA O
CBOMCTBaX, COCTaBe, MOJIyYUEHUU U OE30MaCHOM HCIIOJIb30BaHUU
BaKHEHUIITX HCOPraHNM4YCCKUX U OPraHNn4YCCKUX BCUICCTB B 6I)ITy u
MPAKTUYECKON JESITEIbHOCTH YEIOBEKA;

OK 02.
Hcnonw3oBarh
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHaiu3a u
UHTEpIpEeTaI U
nHpopMaruun
nH(pOpPMAITMOHH
HbIE TEXHOJIOTUU
JUISL BBITIOJTHEHUS
3a/aq
npodeccroHan
BHOU
JeSITeNbHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'0 MMO3HAHUSA:

- c(hopMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HaykKl M OOIIECTBEHHOM MpPaKTUKW, OCHOBAHHOTO Ha
JManore KyjiabTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHUE  SI3BIKOBOM W UYHTATENbCKOU
KYJIBTYpPBI KaK CpeJCTBa B3aUMOJCHCTBUS MEXKIY JIIOJAbMHU U
MO3HAHUS MUDA;

- OCO3HaHHe LIEHHOCTH Hay4YHOH JeSITeIbHOCTH,
TOTOBHOCTb OCYIIECTBIIATh IPOEKTHYIO U
UCCIIEIOBATENIbCKYIO JIEATENbHOCTh WHAWBUIYAIBHO U B
Ipymnme;
Osiaajnenne YHUBEPCAJIbHBIMH

y4eOHBbIMHU N03HABATEJIbHBIMH
ACHCTBUAMM:
B) padoTa ¢ HH(pOpMAaLHeIi:
- BIaJieTh ~ HaBBIKAMH  [OJIydeHHS  UHPOpMAlUU U3

HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITENIbHO OCYILIECTBIISITh
IIOUCK, aHAJIU3,

c(OpMHUPOBAaHHOCTh YMEHUHN BBISBJIATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSI3b U3YUEHHBIX MMOHSATUH, IPUMEHATH COOTBETCTBYIOIIUE
MOHSTHSI TIPU OMUCAHUU CTPOEHHUS U CBOMCTB HEOPraHMYECKUX U
OpraHMYeCKUX BELIECTB M UX MPEBpAlICHUN; BBISBIATDH
B3aMMOCBSI3b ~ XMMUYECKMX  3HAHUW €  MOHATHSAMH |
MPEJICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX MPEMETOB;

c(OPMHUPOBAHHOCTh  YMEHUH
XUMUYECKUX COEANHEHHH
MEXIyHapOJAHOIO COI03a TEOPETUUECKON U NPUKIIaHOW XUMUU U
TPUBHAJIbHbIC HA3BAHUS BaKHEHIINX

BEIIECTB (3TWJIEH, alleTWJIEH, IJIMLIEpHH, (eHod, (hopManbaeru,
YKCYCHasl KUCJIOTa, TJIMLUH, YTapHBIi ras,

YIJIEKUCIIBIN Ta3, aMMUaK, ranieHasl U3BeCTb, HerauleHasl U3BeCTb,
NUTHEBAS COJA U IPYTHX), COCTABIIATH

(GopMyIIbl HEOPTaHUYECKUX M OPTaHUYECKUX BEIECTB, YPAaBHEHUS
XUMUYECKHUX peakiii, 0OBsICHITh UX

CMBICII; TOATBEPXKAATH XapaKTEPHBIE XUMHYECKHE

HUCIIOJIB30BAaTh HanMMCHOBAHUA

CBOMCTBA




CHCTEMAaTH3aIMI0 U UHTEPIIPETANI0 HHPOPMALIUHU PA3TUIHBIX
BUJIOB U (POPM IPECTABICHHUS;

- CO3/1aBaTh TEKCTHl B pa3NUYHBIX (opMaTax C Y4ETOM
Ha3Ha4YeHUs WHPOPMAIMU W IENIEBOW ayIUTOPHH, BBHIOHpAs
ONTUMAIIbHYIO (HOPMY TPEACTABICHUS U BU3yaJIN3allNH;

- OLIEHHMBATH JJOCTOBEPHOCTb, JETHTUMHOCTh MHPOPMAIUH, €€
COOTBETCTBHUE NMPABOBBIM U MOPAIbHO-3TUYECKUM HOPMaM;

- HCII0JIb30BATh cpexacTsa UH(POPMAITUOHHBIX "
KOMMYHUKAITHOHHBIX TE€XHOJIOTUH B PEIIEHHH KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX W OPraHM3alMOHHBIX  337a4  C
coOmroeHneM TpeOoBaHuil SPrOHOMUKH, TE€XHUKH
0€301aCHOCTH, TUTHUEHBI, pPecypcocOepekeHus, MPaBOBBIX WU
3TUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE3011acHOCTH;

- BIIaJIETh HABBIKAMU PACIIO3HABAHUS U 3alIUTHI HHPOPMAIIHH,
MH(POPMAITMOHHON 6€30TMaCHOCTH JTUIHOCTH,

BEILECTB COOTBETCTBYIOLIUMU
DKCIIEPUMEHTAMMU U 3alIUCSAMU YPAaBHEHUM XUMUYECKUX PEAKLUM;

c(OpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATh IPHUHAICKHOCTD
U3YYEHHBIX HEOPraHWYECKUX M OpPraHMYECKHX BEUIECTB K
OTIPEIEIIEHHBIM KJ1accam u rpymniamM COEIMHEHMH,
XapaKTepU30BaTh UX COCTaB U BaKHEWUIINE CBOMCTBA; ONPEIENISThH
BU/JIbl XMMMUYECKUX CBsI3eH (KOBaJIGHTHAs, HOHHAs, METaJlJIn4YecKasi,
BOJIOPOJHAs), THUIBl KPUCTAJUIMUYECKUX PEIIETOK BEIIECTB;
KJIaCCU(PUIIMPOBATh XUMUYECKUE PEAKIINH;

BJIa/ICHUE OCHOBHBIMHU METOJaMH HAYYHOTO MO3HAHMS BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaONtoJleHue, U3MEpEeHHe, IKCIEPUMEHT,
MOJICITMPOBAHNE);

OK 04.
DddexTuBHO
B3alUMOICHCTBO
BaTh U
paboTtath B
KOJUIEKTHUBE U
KOMaH/Ie

- TOTOBHOCTHh K CaMopaSBI/ITI/IIO, CaMOCTOATCIIBHOCT U
CaMOOTIPEICIICHUIO;

-OBJIaJICHUE HaBBIKAMU y4e0HO-HCCIIeIOBATEIbCKOM,
MPOEKTHOM U COIMAIIBHOM JIEATEIIbHOCTH;

OBjaieHHe  YHHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMH
JelCTBUSIMH:

0) coBMecTHAasl 1eITeJILbHOCTD .

- TIOHUMAaTh M HCIOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW H
WHIMBHUIYATBHOW pabOTHI;

- MIPUHUMATH LEeJIN COBMECTHOH IEeITEIBHOCTH,
OpraHW30BBIBAaTh W KOOPJWHUPOBATH JIEHCTBHUS TI0 €€
JOCTH)KCHHIO: COCTABJIATH TUTAH JIEHCTBUMA, pacpeesaTh POJIn
C y4eTOM MHEHHUH YYaCTHUKOB OOCYXKIaThb pe3yabTaThl
COBMECTHOM pabOTHI;

- KOOPIWHUPOBATH M BBHINONHATH pabOTy B  YCIOBHSIX
peanbHOro, BUPTYaJIbHOTO n KOMOMHHUPOBAHHOTO
B3aHMOJICHCTBHS,

- OCYLIECTBISAITh TMO3UTHBHOE CTPATETMYECKOE IOBEICHUE B
pPa3IUYHBIX  CUTYalMsX, HOpOSIBJISATE  TBOPYECTBO U
BOOOpakeHne, ObITh HHUIIMATUBHBIM

c(hOopMUPOBAaHHOCTh YMEHHUM MTPOBOJIUTH PACUETHI IO XUMHUYECKUM
dopMynaM M ypaBHEHHSM  XHMHYECKHX  pEakIud ¢
UCTIOJIb30BaHUEM  (DM3MYECKMX BEJMYWH, XapaKTePH3YIOUINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MaccChl, 0OObeMa
(HOpManpHBIE ~ YCIIOBHSI)  Ta30B,  KOJUYECTBA  BEIICCTBA;
UCIIOJIb30BaTh CHCTEMHBIC XHMUYECKHE 3HAHUS JUIS TPUHSITHS
pelIeHuii B KOHKPETHBIX JKU3HEHHBIX CHTYAllUsX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMCHCHUEM;




Ognanenue
AEHCTBUAMM:
I') NPpUHSATHE ce0s1 U IPYTHX JIIOIeii:

- [pPUHUMaTb MOTHUBBI U apryMEHTBl APYrUX JIOACH mnpu
aHaJIM3€ pe3yJabTaTOB JEATEIbHOCTH;

- IPU3HABATh CBOE [IPaBO U IIPABO JAPYIUX JIOAEH Ha OLIMOKY;
- pa3BUBaTh CIOCOOHOCTH TIOHMMATh MHP C TIO3HUIIUHU JPYTOTO
YeJI0BEKa;

YuuBepcCaJlbHbIMHU PEryJsaTuBHbBIMHA

OK 07. B o6s1acTH 3K0J10rM4€CKOr0 BOCIIUTAHUS: c(OpMHUPOBAaHHOCTh YMEHUN COOJIIO/IaTh MpPaBHJIA SKOJOTUYECKU
CopeiicTBoBatTh | - cPOPMHUPOBAHHOCTH 3KOJOTHYECKON KYJIbTYphl, IOHHMaHUE | 1I€I€CO00Pa3HOro MOBEACHUS B OBITY U TPYJIOBOM EATEIHHOCTHU B
COXPAaHEHUIO BIIMSIHUS COIIMAJIbHO-OKOHOMHUYECKUX IIPOLIECCOB HA COCTOSTHUE | LIENISIX COXPAHEHUS! CBOETO 370POBbS M OKpYXarollell mpupo Hon
OKpYXaloled | MPUPOJHOM M COIMAIBHONU Cpebl, OCO3HAHMUE TII00ATBHOTO | CPEJbl; YUUTHIBATH OMACHOCTh BO3JACUCTBUS HA KUBBIE OPTraHU3MBbI
Cpenbl, XapakTepa 3KOJIOTHYECKUX MpooOieM; OTIpE/IeNIEHHBIX BEIIECTB, MIOHUMAsl CMbICJ TIOKa3aTelIs IPeaeIbHON
pecypcocOepex | - TUITAHUPOBAHUE W OCYIIECTBIICHHUE JIEHCTBUM B OKPYXKAIOIICH | JOMYCTUMON KOHIICHTPAIUH;

€HHIO, Cpele Ha OCHOBE 3HAaHMsS IeJIed YCTOWYMBOIO pPa3BUTHS

MIPUMCHSITh YeJI0BEYECTBA;

3HaHUS 00 aKTUBHOE  HEMpHUATHE  JCWCTBHUM, MNPUHOCAIIMX  BpEl

M3MEHEHUU OKpY>Kalolle cpefe;

KIIuMarTa, - YMEHHUE IPOrHO3UPOBaATh HEOIArOMPUITHBIE SKOJIOTHYECKHE

TIPUHIIUIIBI MOCJIEICTBUS MPEANPUHUMAEMbIX JEHCTBUN, MPEIOTBpallaTh

OepeXIIMBOTO UXx;

MPOU3BOJICTBA, | - PpAaCHIMPEHUE OMbITa  JCSITENBHOCTH  AKOJOTHYECKOn

3¢ heKTUBHO HaIpaBJICHHOCTH;

NeCTBOBATh B | - OBJIaJICHHE HAaBbIKAaMU y4eOHO-HCCIIEA0BATEIbCKOM,

Ype3BhIYANHBIX | MPOEKTHON U COIUAIBHOM JIeATEIbHOCTH;

CUTYaIUIX

IK 2.1. HaBbikn: - chOpPMUPOBAHHOCTh  MPEJACTaBICHHA: O  XUMHUYECKOU
OCylecTBIATh | ppuMeHeHHs METOAMK HICHTH(HKALMH ACCOPTHMEHTHOMH | COCTABISIOLICH CCTECTBCHHOHAYYHON KApTHHBI MUPA, POJIM XHUMHH
KOJMpOBaHUE IPUHAIIEKHOCTH IIOTPEOUTENBCKIX TOBAPOB: B [O3HAHUU SIBICHUN TPUPOJIBI, B (GOPMUPOBAHUU MBIIIJICHUS U
TOBAapOB, BTOM | pemreHHss 3ajad  KIacCH(GUKAUMK M KOJAMPOBaHMs | KYIBTYPbl — JIMYHOCTH, ¢€¢  (YHKUMOHAIBHOW IPaMOTHOCTH,
qHCle C MOTPEOHTENBCKAX TOBAPOB, B TOM UHCIE C MOMOIIbE0 | HEOOXOMMMOM IS PEMICHHS NPAKTHIECKUX 33189 H 9KOIOTHYECKH
IPUMEHEHHEM 1 POBBIX TEXHOIOTHIA. 000CHOBaHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO M TPHPOJHON
I_[I/I(l)pOBHXV VMeHmst: cperne;

TEXHOJIOTHH, MIPUMEHSTh uupoBbIe TEXHOJIOTUHU KOJMPOBAHMS

HOTpC6I/ITCJ'ILCKI/IX TOBApOB;




I/I,[[eHTI/I(bI/H_[I/IpOBaTB ACCOPTUMCHTHYIO MMPUHAJICKHOCTD
MMPOAOBOJILCTBCHHBIX U HEIIPOAOBOJBCTBCHHLIX TOBAPOB,

OLICHUBaThb MAapKHPOBKY NOTPEOMTEIHCKUX TOBApPOB Ha
COOTBETCTBUE C TPEOOBAHUSIMH TEXHUUYECKUX PETIAMEHTOB U
HallMOHAJIbHBIX CTAaHAAPTOB.

3HaHud:

KJIaCCI/I(bI/IKaIII/H/I IMPOAOBOJILCTBCHHBIX n
HETIPOJAOBOJIbCTBCHHBIX TOBAPOB;

METOJIOB M CIOCOOOB KOJMPOBAHHS TMOTPEOUTEIHCKUX
TOBapOB, B TOM 4YHCJI€ C TPUMEHEHHEM LHUPPOBHIX
TEXHOJIOTHIi;

00s3aTeNbHBIX TPEOOBAHUN K MapKUPOBKE MOTPEOUTEIBCKUX
TOBAPOB.

IIK 2.2.
Nnentudummp
0BaTh
ACCOPTUMCHTHY
10 TIPUHATICK-
HOCTh
MOTPEOUTENTHCK
WX TOBapOB

HaBbiku:

MIPUMEHEHHSI TEXHHYECKUX PETJIAMEHTOB W HAIIMOHATBHBIX
CTaH/IapTOB JJIsl OLIEHKU MapKHUPOBKU MOTPEOUTEIbCKUX
TOBapOB.

YMeHus:

UICHTUQUIMPOBATH  ACCOPTUMEHTHYIO  MPUHAJUIEKHOCTD
[IPOJIOBOJILCTBEHHBIX U HENPOJAOBOJILCTBEHHBIX TOBAPOB;

IIPpUMCHATDH JOKYMCEHTBI B obnactu TEXHHYECCKOT'O
pPEryjinpoBaHusd, CTaHaapTU3aluu u IOATBCPKACHUA
COOTBCTCTBHUA B HDO(beCCHOHaHBHOﬁ JACATCIIbHOCTH

OLCHUBATL MAPKUPOBKY HOTpe6I/IT€J'ILCKI/IX TOBApOB Ha
COOTBCTCTBHUE C Tpe6OBaHI/I$IMI/I TCXHUYCCKUX PCTIIaMCHTOB H
HalTMOHAJIBHBIX CTAHJAAPTOB.

3Hanusa:

OCHOBHBIX ITOHSATHHI B chepe TOBaPOBEICHUS
MOTPEeOUTENHECKUX TOBAPOB;

TEXHUYECKUX  TpeOOBaHMM W  Tpajaliki  KadecTBa

HOTpe6I/ITeJILCKI/IX TOBApPOB, YCTAHOBJICHHBIX B HOPMATHUBHO-
TEXHUYECKOM JAOKYMCHTAIIUU

00s13aTeNbHBIX TpeOOBaHUN K MapKUPOBKE MOTPEOUTEIBCKUX
TOBapOB.

c(hOopMUPOBAaHHOCTh YMEHHUM YyCTAHABJIMBATh MPUHAJICKHOCTH
W3YYCHHBIX HEOPTraHWYECKUX ¢ OPraHUYeCKHX BEIIECTB K
OTIpe/IeNIEHHBIM KJ1accam u rpymnmnam COEIMHEHHUI,
XapaKTepU30BaTh UX COCTaB U BaKHEWIINE CBONCTBA; OMPEIENSThH
BU/IbI XUMHUYECKUX CBsI3eH (KOBaJIeHTHAs, HOHHAS, METaJJIn4YecKas,
BOJOPOJHAs), THUIBl KPUCTAJUIMUYECKUX PEIIETOK BEIIEeCTB;
KJIaCCU(PUIIMPOBATH XUMUYECKUE PEAKIIHH;

BJIa/ICHHE OCHOBHBIMHM METOJIaMU HAYYHOTO MTO3HAHUSI BELIECTB U
XUMHYECKUX SIBJICHUM (HaOII0IeHe, U3MEPEHHUE, SKCIIEPUMEHT,
MOJIETTUPOBAHUE);




IIK 2.3. HaBbiku: - chOpPMUPOBAHHOCTh  MPEICTABICHHA: O  XUMHUYECKOU
CoznaBath COCTAaBJISIFOIIEH €CTECTBEHHOHAYUYHOU KapTUHBI MUPA, POJIM XUMUU
YCIIOBHS JUTS OCYIIECTBJICHHs KOHTPOJIs Hal 00ECTICYCHUEM ONTUMANBHBIX | g 1o3panny sBICHAI NPUPO/B, B GOPMUPOBAHAM MbILUICHAS 1
COXPAHHOCTH YCIIOBHS XpaHEHUS U pealTn3aliy MOTPEOUTEIbCKUX TOBAPOB; KYIBTYpbl JIMYHOCTH, ee  (YHKLIMOH&IBHOH IPaMOTHOCTH,
KOJIMYECTBEHH HEOOXOAUMOM JIJIsl pEIICHUS TPAKTUYCCKUX 3a7a4 M HKOJIOTHUECKU

BBISIBIICHUS NePEKTOB, BBI3BIBAIOIINX YXyALICHUE o
BIX U 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M MPUPOJTHOMU

KaueCTBEHHBIX M KOJIMYECTBEHHBIX  XapaKTEPUCTHK
KaueCTBEHHBIX cpene;

MOTPEOUTETBCKUX TOBAPOB;
XapaKTEPUCTHUK "
ToBapa Ha pa3pabOTKM  MEPONPUATHH O  NPEAYNPEKIACHUIO U

COKPAIICHUIO TOTEPb TOBAPOB.
Pa3HBIX dTanax
TOBAPOJIBUKEH Ymenus:
1151 TOBAPOB yCTaHaBIWBATh W OOECHeUnBaTh ONTHUMAJBHBIE YCIIOBHS

XpaHEHUs], TPAaHCTIOPTUPOBAHUS u peanu3anuu

MOTPEOUTENHCKUX TOBAPOB;

BBISBJISITH 1€(PEKTHI TOTPEOUTEINHCKUX TOBAPOB MPH IIPUEMKE,

XpaHCHUH U pean3alliu;

peaIM30BbIBATE  MEPONPHUATHS MO0 MPEIYNPEKICHUIO U

COKpAILEHHUIO IOTEPh TOBAPOB.

3HaHusA:

(hakTOopoB, (GOPMHUPYIOIIMX W COXPAHSIOMUX KA4ECTBO

TOBapOB;

YCIOBUM XpaHEHUs, TPAaHCIOPTUPOBAHUA M peallu3aluu

MOTPEOUTENHCKUX TOBAPOB;

neeKTOB MOTPEOUTENILCKUX TOBAPOB TOBAPHBIX MOTEPh U

Croco00B UX COKpAIICHHUS.
[IK 2.4. HaBbiku:
BoimonssTh BBISBIICHUS COBPEMEHHBIX  TEHICHIMMI B oOnactu
OII€palHH 10 obecrieueHns KauecTBa U 0€301MaCHOCTH TOBAPOB, B TOM YHCJIIE c(OpMUPOBAHHOCTh YMEHUH BBISBISITE XapAaKTCPHBIC NPH3HAKH U
OIICHKE C HCIIOJIb30BAHMEM AHATUTUKU OOJBIINX JAHHBIX, B3aMMOCBSI3b U3YUEHHBIX MOHSATHH, MPUMEHSATH COOTBETCTBYIOLIUE
KauecTBa 1 nozGopa HEOBXOIMMBIX HOPMATHBHO-TEXHIYEeCKHX | TOHATHS TIPH ONMCAHMH CTPOCHHSA M CBOHCTB HEOPTaHMYECKHX M
OpraHu3aluu JOKYMEHTOB /Uil OLEHKH KauecTBa M  oOpraHusamuy | OPTAHMUECKHMX — BENIECTB M MX  TPEBPAIICHHMH;  BBIABIATH
AKCIIEPTHU3BI SKCIIEPTH3bI TOBAPOB C MCIOJIB30BAHAE COBPEMEHHBIX 0a3 B3aMMOCBSI3b ~ XUMUYECKUX  3HAHUW C  TOHATHSAMH |
NOTPEOUTENBCK |  rapppix: MPEACTABICHUSMU JPYTHX €CTECTBEHHOHAYYHBIX ITPEIMETOB;
UX TOBapOB

opraHu3aly TIMOATOTOBKU U IMPOBCACHHUSA OKCICPTHU3BI
HOTpC6I/ITCJ'ILCKI/IX TOBApOB U O(bOpMJ'IeHI/IH €C PC3YyJIbTATOB,




OLICHKM KaYECTBEHHBIX M KOJIMYECTBEHHBIX XapaKTEPUCTHUK
TOBApOB Ha COOTBETCTBHE TPeOOBaHMAM HOPMATHUBHO-
TEXHUYECKON JOKYMEHTALINH;

perucrpany  JaHHBIX O  COOTBETCTBUM  KayecTBa
MOCTYNAIOIIMX B OPraHU3alMI0 TOBApPOB TEXHUYECKUM
periamMeHTam, CTaHaapTaM (TEXHUYECKUM YCIIOBUSIM),
YCJIOBUSIM MOCTAaBOK U JIOTOBOPOB;

CUCTEMAaTHU3alluu NaHHBIX O (baKTI/ILIeCKOM YPOBHE Kau€CTBa
TOBapOB;

0o(pOpMIIEHHSI TOKYMEHTOB JUIsl TPEIbSIBICHUS MPETEH3UN K
MOCTaBIIMKaM O HECOOTBETCTBUU KayecTBa MOCTYNHBIINUX
TOBapoOB TEXHUYECKUM periameHTam, CTaHaapTam
(TEXHUYECKUM YCIIOBUSM), YCIOBUSIM MOCTABOK U JIOTOBOPOB.

YMmenus:

000011aTh U aHATU3UPOBATh COBPEMEHHBIH POCCUMCKHUM U
3apyOCKHBIM OMBIT B 00JIaCTH OOECIIEYeHHST KauyecTBa W
0€30IMaCHOCTH TOBapOB, B TOM YHCIIEC C UCIOJIh30BAHHUEM
AQHAJTMTHKH OOJIBITUX JAHHBIX;

[IpoBOIUTH OIIEHKY KAYECTBEHHBIX U KOJMYECTBEHHBIX
XapaKTepUCTUK TOBAapOB IO TpeOOBaHUSIM HOPMATHUBHO-
TEXHUYECKUX JOKYMEHTOB;

OpPraHU30BBIBATH IKCIEPTU3Y MOTPEOUTETHCKUX TOBAPOB U
0pOpPMIIATH €€ pPe3y/IbTaThI.

3HaHus:

3akoHosarenbeTBa Poccuiickoit ®enepanun 1 EADC B
00JacTH TEXHUYECKOTO PEeryJlupOBaHUs, CTaHIAPTU3ALUH U
MTOTBEPIKICHUS] COOTBETCTBHSI;

COBPECMCHHOT'O pOCCHﬁCKOFO n 3apy6e>1<Hor0 OITBITA B 00JIaCTH
oOecrieueHns KayecTBa U 0O€30IIaCHOCTH TOBApOB,

OCHOBHBIX MCTOAOB OICHKH Kady€CTBa U 0e30MmacHOCTH
HOTpe6I/ITeJ'ILCKI/IX TOBApOB;,

OpraHM3alMi  TPOBEACHMS  DKCIEPTU3bl  TOBAapOB U
o(opMIIeHHS €€ pe3yIbTaToB;

CKBO3HbIX I_II/I(ppOBLIX TeXHOHOFHﬁ, IMPUMCHACMBIX B C(I)epe
oOecrieueHns KauecTBa U 0E30IMacHOCTH TOBApPOB.




IIK 2.5.
Ocy1ecTBIATH
yIpaBlicHHE
ACCOPTUMEHTO M
TOBapoOB, B TOM
qHcie ¢
HCII0JIb30BaHUEM
HCKYCCTBCHHOT'O
HUHTCIIJICKTA U
CKBO3HBIX

u(poBHIX
TEXHOJIOTHUH

HaBpIkn:

aHalu3a AacCOPTUMEHTAa TOBapOB U  aCCOPTUMEHTHOMN
MIOJINTUKU TOProBOrO MPEANpPUATUSA, B TOM UHCIE C
PUMEHEHHEM COBPEMEHHBIX ITM(PPOBBIX TEXHOJOTHHA.

C(OPMUPOBAHHOCTh YMEHHMH YCTaHABIMBATh MPUHAIICKHOCTD
M3YYCHHBIX HEOPraHWYECKMX M OPraHMYeCKMX BELIECTB K
OIIPEIEICHHBIM KJIacCaM M IPYIIaM COECIMHEHMM, XapaKTepUu30BaTh

YMeHus:

MX COCTaB M Ba)KHCHIIINE CBOﬁCTBa; OoNpCACIATE BUAbl XUMHNYCCKHUX

AHAJIIM3UPOBATH ACCOPTUMCHT TOBApoOB n BBISIBJIITH
IMIPHUOPUTCTHBIC HAITPABJICHUA €0 COBECPUICHCTBOBAHMA, B TOM
YHCJIC C MPUMEHCHUEM COBPEMEHHBIX HI/IdDDOBI)IX TEXHOJIOTUH,

CBA3€H (KOBaJIeHTHAs, MOHHAsI, METAJUINYECKAsi, BOJOPOAHAS), TUIIbI
KPUCTAJUIMYECKUX  PEHIETOK  BELIECTB;  KIacCUPUIMPOBATH
XUMUYECKNE PEAKLINH;

(dbopmMupoBaTh TOProBBI ACCOPTHUMEHT TIO pe3yJbTaTaMm
aHaIM3a DOTPEOHOCTH B TOBAPAX:

MIPUMEHSATH uudpoBbIe TEXHOJIOTUA
MOTPEOUTENHECKUX TOBAPOB;

KOJMPOBaHUs

BJIaJICHUE OCHOBHBIMU METOJaMH HAYYHOTO TIO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUM (HAOMIOACHNE, H3MEPEHUE, IKCIIEPUMEHT,

yCTaHABIWBAaTh W 0O0ECIeUnBaTh ONTHUMAJBHBIC YCIOBUS
XpaHEHUS, TPAaHCTIOPTUPOBAHUS u peanu3anuu
MOTPEOUTENHECKUX TOBAPOB;

MOJICTUPOBAHNE);

peaI30BbIBATE MEPONPHUATHS MO MPEIYNPEKICHUI0 U
COKpAILEHUIO TOTEPH TOBAPOB.

3HaHus:

acCOpTUMEHTAa TOBAapOB, TIOKa3aTejei acCOPTHMEHTa U
(hakTOpOB, BIAUSIOMNX HA €T0 (OPMHUPOBAHUE

IIPUOPHUTCTHBIX HaHpaBJ’IeHI/Iﬁ COBECPUHICHCTBOBAHUA
ACCOPTHUMCHTA TOBAPOB.

OCHOBHBIX ITOJIOKCHHI KaTeFOpHﬁHOFO MCHCIPKMCEHTA,

cnenuduky  Tmporecca
MEHEIKMEHTE;

YIIpaBJICHUA B KaTer: OpHﬁHOM

aIropuT™Ma pa3paboTKH aCCOPTUMEHTHOM MaTPUIlbl TOBAPHOI
KaTeropuu;

nopsizka GopMUpOBaHUS KaTErOpUil B aCCOPTUMEHTE;

ctpykTypsl ABC — u XYZ — ananusa,;

KJ'IaCCI/I(pI/IKaLII/II/I IMPOAOBOJILCTBCHHBIX )51
HETIPOAOBOJILCTBCHHLIX TOBAPOB;




KOJMPOBaHUS MOTPEOUTEITHCKUX
NpPUMEHEHHEM LU(PPOBBIX

CII0c000B
TOM 4YHUCIIE C

METOH0B U
TOBApOB, B
TEXHOJIOT Ui,

00s13aTeNIbHBIX TPEOOBAaHNN K MAapKHPOBKE MOTPEOUTETHCKIX
TOBApOB;

CKBO3HBIX IU(POBBIX TEXHOJIOTHIA, TPUMEHSIEMBIX B cepe
obecrieueHus KayecTBa U 6€30MacHOCTH TOBAPOB.

K 4.1
IIpoBepsTh
Ka4yecTBo,
KOMIIJIEKTHOCTh
KOJIMYECTBEHH
ble
XapaKTEePUCTUKHU
HENpOI0BOJIBCT
BEHHBIX TOBapOB

HaBbIku:
00CITy>)KMBaHUs TIOKYyMATeNIeH U TPOJIAXKHU PA3IMUHBIX TPYIII
HENPOJI0BOJIBCTBEHHBIX TOBAPOB

Ymenust

- HISHTU(PHUITUPOBATH TOBAPHI PA3TMIHBIX TOBAPHBIX

TPy (TeKCTHIBLHBIX, 00YBHBIX, MyITHO-MEXOBBIX,

OBYHMHHO- ITyOHBIX, XO3IHCTBEHHBIX, TAJITAHTCPEHHBIX,
IOBEJIMPHBIX, MaphIOMEPHO-KOCMETHUECKUX, KYIbTYypHO-
OBITOBOTO Ha3HAYCHHS);

- OLIEHMBATh KAYE€CTBO T10 OPraHOJIEITUYECKUM MOKa3aTelsIM;

3HaHus:
- ACCOPTUMEHT U TOBApOBEIHBIE XapaKTEPUCTUKH
OCHOBHBIXT'PYIII HEITPOI0BOJILCTBEHHBIX TOBAPOB;

c(OpMHUPOBAaHHOCTh YMEHUHN BBISBJISATH XapaKT€pHbIE MPU3HAKU U
B3aUMOCBS3b NU3YYEHHBIX ITOHATHH, IPUMEHATh COOTBETCTBYIOIIHE
MOHATHUS MPH ONKMCAHUU CTPOCHUS W CBOMCTB HEOPTaHMYECKUX M

OpPraHn4CCKUux BCUICCTB n nux HpeBpaHICHHfI;
B3aMMOCB3b XUMHNYECKHX 3HAaHUH C IIOHATUAMU
MPEACTABIICHUAMU JPYIUX €CTCCTBCHHOHAYUYHBIX ITPEAMCETOB,

BBISABJIATDH

n

- MoKa3zaTean KayecTBa Pa3IUYHBIX
TPYIITHENPOI0OBOJIBCTBEHHBIX TOBAPOB;
1K 4.2 HaBbiku: c(hOpMHUPOBAHHOCTh YMEHUS aHAIM3UPOBATH XUMHUYECKYIO
Ocy1ecTBiATE | 00CITy)KUBaHUS MOKYIIATEICH, IPOIAKH PA3TUIHBIX uH(pOpPMAILIKIO, TIOTYYaeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CPEICTB
MOATOTOBKY, IPYNITHENPOAOBOJIbCTBEHHBIX TOBAPOB; MaccoBoii nHpopMaluu, cetb UHTEpHET U aApyrue);
pasMenieHue YmMenusn:
TOBapoB B [ToaroraBnmuBath TOBaphl K MPOJIAKE:

TOProBOM 3ajie
Y BBIKJIAJIKY Ha
TOProBo-
TEXHOJIOTHYECK
oM
o0opynoBaHUU

pacrakoBbIBAaTh,COOMPATH, IPOBEPSATH
9KCITyaTallMOHHbIE CBONCTBA,

3HaHuA:
- OCOOCHHOCTM  MapKUPOBKH, YIaKOBKA W  XpaHEHUs
OTACNBHBIX TPYNI  MNPOJAOBOJBCTBEHHBIX  TOBAapoOB; -

TCXHOJIOTUIO XpaHCHH, NOATOTOBKU TOBAPOB K IIPOOAKE,
PasMCIICHHUA U BBIKJIA/IKH
- IipaBHJIia TOPTOBOT'O O6CJ'IY)KI/IBaHI/I$I U TOPIrOBJIM TOBAPAMU;




[IK 4.4

HaBpIkn:

JUIA 06yanOH_II/IXCSI C OIrpaHUYCHHBIMH BO3MOKHOCTAMMU 3J0POBBS:

OOcnmyxuBaTh | OOCIY)KUBAHHUS U KOHCYJIbTHPOBAHUE TIOKYyIATEICH O c(OpMHUPOBAHHOCTh YMEHUS IPUMEHATH 3HAHUS 00 OCHOBHBIX
IIOKyIaTelel, | CBOMCTBax TOBApOB; JOCTYIIHBIX METO/aX IT03HAHUS BEUIECTB U XUMHUUECKUX SIBICHUN;
KOHCYJIBTUPOBA | YMEHMUSI:
Th UX KOHCYJIbTUPOBATh O CBOMCTBAX U MpaBUiIax dKCILTyaTalluu JUTSL CJICTIBIX U CITA0O0BUISIINX 00yJaromuxcs: chOpMUPOBAHHOCTD
CBOICTBax TOBapOB; YMEHUS UCTIOJIb30BaTh PeIbe(hYHO-TOYCUHYIO CUCTEMY
HEMPOJIOBOJBLCT | SHAHMUSA: o0603nauenwuii JI. bpaiuis st 3anucu XUMUYECKUX (POPMYIL.
BEHHBIX - TepeurcisaTh Kiaccu(UKalMio, Ha3HauY€HUEe, CBONCTBA
TOBapoOB HEINPOJI0BOJILCTBEHHBIX TOBAPOB I0JIb30BATENISIM;

- HOPMAaTHBHYIO  JIOKYMEHTAllUI0 1O  3allUTe IpaB

oTpeouTeNeH;
1K 4.5 HaBbiku: chOpMHUPOBAaHHOCTh, ~ YMEHMM IUIAHUPOBAaTb M BBINOJHATH
Cobmonathb [IpoBepsATh TOBap MO CpOKaM FOJHOCTHU U pealin3allly; XUMHYECKUN SKCIIEPUMEHT (IIPEeBpalieHHUs] OPraHUYeCKUX BELIECTB
yCIIOBUSA YMmenus: IIpU HarpeBaHUHU, MOJyYEHHE STHIIEHA U U3YYEHUE €ro CBOICTB,
XpaHEeHus, cO3/aBaTh ONTHUMAaJIbHbIE YCIOBUS XPaHEHUS KayeCTBEHHbIE PEAKIMM Ha albJeru/bl, Kpaxmal, YKCYCHYIO
CPOKH HEMPOJIOBOJILCTBEHHBIX TOBAPOB U OCYILIECTBIISITH IPOBEPKY KHCJIOTY; IeHaTypanus OeJIKOB MpU HarpeBaHHUHU, LIBETHBIE PEaKIUU
TOJTHOCTU U TOBapa Mo CPOKY T'OJTHOCTH; 0€IKOB; IPOBOJUTH PEAKIIUM HOHHOTO OOMEHA, ONPEAEIATh Cpeay
CPOKH 3HaHun: BOJHBIX pAacTBOPOB, KAueCTBEHHbIE pEaKUUMU Ha cyabdar-,
peannsanuu - IpaBuia paciin(poOBKHU apTHKYJIa U MapKUPOBKH, CIOCOOBI | KApOOHAT- M XJIOPUA-aHHOHBI, HA KAaTHOH aMMOHUS; pellaTh
MpOJABAaEMbIX | MCIIOJb30BaHUA, XPAaHEHHUS U yX0Ja 32 TOBapamu; SKCIEPUMEHTaJbHBIE  3aJauyd 1o TemaM "Mertawiel" U
TOBapoB - YCJIOBHSI U CPOKU TPAHCIIOPTUPOBAHMS U XPaHEHHUS, "Hemeramnbl") B  COOTBETCTBUM C  IpaBWIaMHM  TEXHUKHU

CaAHUTAPHO-3MMUACMHOJIOTHYCCKUC Tpe6OBaHI/I$I K HUM,

0€30MacHOCTH MPHU OOpallleHUH C BEHIECTBAMH U J1a0OPaTOPHBIM
000py/lOBaHHEM; TPEACTABIATH  PE3yJbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3alluCH ypaBHEHUIl COOTBETCTBYIOLIUX
peaxiuii 1 GopMyIHpOBaTh BHIBOABI HA OCHOBE ATUX PE3YJIbTATOB;

1.2.4 JIuuHOCTHBIE Pe3YJbTATHI OCBOCHHS TUCHHUILINHBI:

JIP 9 Cobmoaromnuii 1 mponaraHAUPYOMIUK MTPaByiia 3I0POBOTO U O€30MaCHOTO 00pa3a KU3HH, CIIOPTA; MPEIYNPEkAAI0IUN T1O0
MPEOI0JIEBAIOIIN I
3aBHCUMOCTHOTAJIKOTOJIsI, TabaKa, ICUX0aKTHUBHBIXBEIIECTB,a3aPTHBIXUTPU.T. 1. COXPaHSIOIIUHATICHX0JIOTUYECKYIOYCTOWYMBOCTEBCUTYaTHBHO
CJIOKHBIX WJIM CTPEMUTEIBHO MEHSIIOUIMXCSA CUTYalUsAX

JIP 10 3aboTAuiics o 3aluTe OKpyXKarolel cpesibl, COOCTBEHHOH U 4y»K0il 6€301acHOCTH, B TOM uuciie u(poBoit

JP 11 [IposiBrsiromuii yBaxeHUE K 3CTETUYECKUM IIEHHOCTSIM, 00JIaAal0IINi OCHOBAMH 3CTETUYECKON KYIbTYPHI




WHUMAIOIINN CEMENHBIE IIEHHOCTHU, TOTOBBIN K CO3JaHUI0 CEMbU M BOCIIUTAHUIO AETE; 1EMOHCTPU I[N HENIPUATUE HACUIIUS B CEMbE
JIP 12 I1 , ; X
yX0J1a OT POJIUTEIILCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHUI CO CBOMMH JICThMU U UX (DMHAHCOBOTO COACPIKAHMSL.

JIP 14 I'oToBBII K TpodeccroHabHOM KOHKYPEHIIMU U KOHCTPYKTUBHOM pEakIMy Ha KPUTHKY.

JIP 18 CamocTosITeIbHBIN U OTBETCTBEHHBIN B IIPHHITHN PEIICHHI BO BCeX cepax CBOEH NeATETbHOCTH,

TOTOBBIN K UCIIOJIHEHUIO Pa3HOOOPa3HbIX COLUANIBHBIX pOJIel, BOCTPEOOBaHHBIX OM3HECOM, OOLIECTBOM U FOCY/1apCTBOM

JIP 22 YMeHue peann3oBbIBaTh JIMJICPCKUE KAYeCTBA B IPOM3BOJICTBEHHOM IIPOIIECCe
JIP 23 CtpeccoycTOHYUBOCTh, KOMMYHUKAOEIIBHOCTD
JIP 24 OmnbIT HAYyYHO-UCCIIEOBATENILCKOM JEATETFHOCTH B PAMKAX CTY/IEHYECKOTO HAyYHOTO COOOIIeCTBa

1.2.5 MeTtanpenMeTHble pe3yJbTaThl OCBOCHHS 00pa30BaTeJbHOW NMPOrpaMMbl MPeACTABJIEHbl TPeMsi TPYNNAaMH YHHBEPCAJIbHBIX y4eOHbIX
neiicteuii (YY):

1. [To3HaBaTenbHBIE YHUBEPCATIbHbIE YU€OHbBIE IEHCTBUS.

2. KoMMyHUKaTHBHBIE YHUBEPCATIbHBIE YIeOHbBIE ICHCTBHSI.

3. PerynsaTuBHBIE YyHUBEpCAIbHbIE ydeOHbIE NEHCTBHSL.

1.2.5.1 OBaageHne yHUBepPCAJbHbBIMHM Y4€OHBIMH MO3HABATEIbLHBIMH JIeHCTBUSIMU:
M.1.VVY]l.a a) 0asoBble JOrnYecKue JeHcTBUS
M.1.VV]/l.a.l1 | camocTosTeIbHO (POPMYIUPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, pACCMAaTPUBATh €€ BCECTOPOHHE;
M.1.VV]/l.a.2 | ycTaHaBIMBAThH CYIIECTBEHHBIN MPU3HAK WU OCHOBAHUS ISl CPAaBHEHHM S, KIIaCCH(UKAIIMKA U 000OIICHHMS;

M.1 YyﬂaS OIIpCACIIATh LEIN ACATCIIBHOCTH, 3a1aBaTh MMAapaMETPhI U KPUTEPHUU UX JOCTUKCHU A, BBIABJIATh 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B
paccCMaTpruBACMBIX ABJICHUAX,

M.1 yy[[a4 BHOCHUTb KOPPCKTUBBI B ACATCIIbBHOCTDb, OLICHUBATH COOTBECTCTBUC PC3YJIbTATOB LCIAM, OLICHUBATh PUCKHU HOCJ'ICI[CTBI/Iﬁ
ACATCIIBbHOCTH,

M.1.YV]l.a.5 | pa3BuBaTh KpeaTMBHOE MBIIUICHUE MPU PELICHUH KU3HEHHBIX MPOOIIEM;
M.1.YV].6 0) 0azoBbIe UCCIEN0BATENbCKUE TeHCTBUSA
M.1.YV]I.6.1 | BrameTs HaBBIKAMH y4eOHO-HCCIEI0BATENbCKOM U MMPOSKTHOW AEATEILHOCTH, HABBIKAMHU pa3petieHus npooiem;

M.1.YY]1.6.2 | crtocOGHOCTb U TOTOBHOCTh K CAMOCTOSATEIBHOMY ITOMCKY METOJIOB PELICHHsI IPAKTUYECKUX 3a/1ay, IPUMEHEHUIO Pa3INUHbIX
METO/I0B TIO3HAHMS;

M.1.YV]I.6.3 | oBnageHue BUIaMU JEATEIHHOCTH 10 OTYYSHUIO HOBOTO 3HAHUS, €T0 HHTEPIIPETALINH, TPE0OPA30BAHUIO U MPUMEHEHHIO B
Pa3TUYHBIX YUYEOHBIX CUTYAIIUSIX, B TOM YHCJE MPU CO3JIaHUH YU€OHBIX M COIUAIBHBIX IPOEKTOB;

M.1.YV]1.6.4 | dopMupoBaHHe HAYYHOTO TUTIA MBIIIICHUS, BIAJCHUE HAYIHOW TEPMHUHOIOTHEH, KIIOYEBBIMU OHITUSIMH U METOJAMH,
M.1.YVY].6.5 | cTraBuTh u GopMyIupoBaTh COOCTBEHHBIE 3a/1a4K B 00pa30BATENBHOM NEATEIHHOCTH M KU3HEHHBIX CUTYAIIUAX;




M.1.YV]1.6.6

BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATH 3a/jauy, BBIABUIATh TMIIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTbI
JUI J0Ka3aTeJIbCTBA CBOMX YTBEP)K/IEHUH, 3a71aBaTh 1IapaMETPhbl U KPUTEPUN PELICHUS;

M.1.YY.6.7 | ananu3upoBaTh MOJTy4YEHHBIE B XOJI€ PEUICHUS 33]]a4l PE3yIbTaThl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX; JaBaTh OLICHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

M.1.VY]1.6.8 | pa3pabarbiBaTh IUTaH PEHICHUS MPOOIIEMBI C YUETOM aHAIN3a HMEIOIINXCS MATepHUAIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

M.1.VY]I.6.8 | ocymmiecTBIATh IeJIeHANpaBICHHBINA TIOUCK MIEPEHOCA CPEACTB U CIIOCOO0B JICHCTBHS B IPOPECCHOHATIBHYIO CPEY;

M.1.VY]1.6.9 | ymeTh nepeHOCHTh 3HAHUS B MO3HABATEIIHHYIO U TPAKTUYECKYIO O0JIACTH KU3HEACATSILHOCTH;

M.1.YV]I.6.10 | yMeTb HHTETpHUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTel;

M.1.YV]I.6.11 | BeIIBUraTh HOBbIE UJEH, IPE/IaraTh OPUTHHAIBHBIE TIOXOAbI M PEIICHUS; CTABUTh POOJIEMBbI U 337a4H, TOIYCKaoI1e
aJIbTepHATUBHbBIC PELICHMUS;

M.1.VV]I.B B) padorta ¢ nungopmaumeii:

M.1.VV]/.B.1 | BnanmeTs HaBBIKAaMH TOJTyYeHUs HHPOPMAIIUN U3 HCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSATEIHLHO OCYIIECTBIISITH TIOUCK, aHAJN3,
CUCTEMAaTH3alNI0 U HHTEPIIPETALMIO HH(DOPMALINY Pa3InYHBIX BUIOB U (POPM MpeACTaBICHUS;

M.1.YV]I.B.2 | co3aaBaTh TEKCThI B pa3IMUHBIX JOpMaTaxX C y4eTOM HazHAUeHUs WH(GOPMALIMU U LIEJIEeBON ayTUTOPUH, BEIOHpask ONITHMAJIbHYIO
(hopMy npe/ICTaBIeHNS U BU3YyallU3allliH;

M.1.VV]I.B.3 | olleHHBaTh JOCTOBEPHOCTb, JETUTUMHOCTb HH(MOPMAIUH, €€ COOTBETCTBUE NMPABOBBIM M MOPAJIbHO-3THYECKHM HOPMaM;

M.1.VV]I.B.4 | ucnonb30BaTh cpeAcTBa MHGOOPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIlMOHHBIX 3a7a4 ¢ COOTI0IEHNEM TPEOOBAHMI SPrOHOMUKH, TEXHUKHA 0€3011aCHOCTH, TUTHEHBI, PECYPCOCOepeKEHNUS,
MIPABOBBIX M AITUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON 0€301aCHOCTH;

M.1.VV]I.B.5 | BazmeTh HaBBIKAaMH PaCIIO3HABAHUS U 3aIIUTHI HHMOPMAIH, THPOPMAIIMOHHOM 0€301MacCHOCTH JTUYHOCTH.

1.2.5.2 OBanajgenne yHuBepCcaJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMU:

M.1.YK]l.a. a) o01eHune

M.1.VKl.a.1 | ocymecTBIATh KOMMYHHKAIIUU BO BCEX cdepax KU3HU,

M.1.YK]/l.a.2 | pacnio3HaBaTh HeBepOaJIbHbIE CPEACTBA OOLIEHMS], IOHUMATh 3HaYE€HUE COLIMANIbHBIX 3HAKOB, PACIIO3HABATh MPEANIOCHUIKU
KOH(QUIMKTHBIX CUTYallMi U CMAT4aTh KOH(IUKTBHI;

M.1.YK/l.a.3 | BiazieTh pa3au4HbBIMU CIIOCOOAMH OOIICHHS U B3aUMOACHCTBUS;

M.1.VK/I.a.4 | pa3BepHYTO U JIOTUYHO M3JIaraTb CBOIO TOUKY 3pEHUS € UCIIOJIb30BAHUEM S3BIKOBBIX CPEICTB;

M.1.YK]/l.a.5 | apryMeHTUpOBaHHO BECTH JUAJIOT, YMETh CMAr4aTh KOH(QJIMKTHbIC CUTYaIUH;

M.1.YK/I.6. 0) COBMeCTHAsA JesITeJIbHOCTh

M.1.YK/I.6.1 | moHMMaTh M UCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOM U MHIUBUAYaIbHON paObOTHl; BBIOMPATh TEMATUKY U METO/IbI COBMECTHBIX
JEeUCTBUH ¢ y4eTOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH Ka)/I0T0 WieHa KOJJICKTHBA,

M.1.VK/I.6.2 | npuHMMAaTh LI€JM COBMECTHOM AEATEIbHOCTH, OPTraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUSA MO €€ JOCTHKEHHIO: COCTABIIATh IIaH
JeWCTBUH, pacripesiesIATh POJI C YYeTOM MHEHUI YaCTHUKOB, 00CYX/1aTh pe3yIbTaThl COBMECTHOM paboTHI;

M.1.VKJI.6.3 | oneHuMBaTh KaueCTBO CBOETO BKJIaJa U KKJIOTO YYACTHHKA KOMaH bl B OOLIUI1 pe3ynbTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

M.1.YVK]/I.6.4 | npemyaratb HOBBIE TPOEKTHI, OLIEHUBATD HJI€U C TIO3ULIUU HOBU3HbI, OPUTMHAIBHOCTH, MPAKTHUECKON 3HAUNMOCTH;

M.1.VKJI.6.5 | KOOpAMHHUPOBATH U BBHIMOJHATH pabOTY B YCIOBUSAX PEabHOTO, BUPTYAIBHOTO U KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS,




M.1.VKJI.6.6 | ocCymiecTBIATh HO3UTUBHOE CTPATETUUYECKOE MTOBEICHUE B PA3JIMUHBIX CUTYAIUX, IPOSBIISATH TBOPUYECTBO U BOOOpakeHUE, OBITH

WHUIIMATUBHBIM.
1.2.5.3 OBnajieHne yHUBEpPCATbHBIMHU PeryJISITUBHBIMU JICHCTBUSIMM:

M.1.YP]l.a. a) caMoopraHu3anus

M.1.YP/l.a.1 | caMOCTOSITENIbHO OCYIIECTBIIATH IO3HABATENbHYIO JAESITEIbHOCTb, BBISBIATH IPOOIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHbBIE
3a/1aui B 00pa30BaTEIbHOM I€ATEIbHOCTH U KU3HEHHBIX CUTYALIUAX;

M.1.YP/l.a.2 | caMOCTOSITENIbHO COCTABJIATH IJIaH PELIEHUs IPOOIEMBI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U
MIPENOYTEHNH; 1aBaTh OLIEHKY HOBBIM CUTYallHsIM;

M.1.YP/l.a.3 | pacuupsTth paMKu y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX NPEANOYTEHUN; AeTIaTh 0CO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0,
OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

M.1.YP.a.4 | oueHuBaTh NPUOOPETEHHBIN OTIBIT;

M.1.YPl.a.5 | cnoco6cTBOBaTH (GOPMUPOBAHUIO U TIPOSBICHUIO IIUPOKON 3PYIUIIMHU B pa3HBIX 00JaCTSIX 3HAaHUH, TIOCTOSHHO MOBBIIIATH CBOU
00pa3oBaTeIbHBIN U KYJbTYPHBIN YPOBEHb

M.1.YP]I.0. 0) CAMOKOHTPOJIb:

M.1.YPJ/I.6.1 | maBaTh OIIEHKY HOBBIM CUTYAIlHsIM, BHOCUTb KOPPEKTUBHI B JACSITCIHBHOCTD OIEHUBATH COOTBETCTBHUE PE3YIIHTATOB IIEIISIM;

M.1.YPJ/I.6.2 | BiameTh HaBBIKAMH TMO3HABATEILHON pedIeKCHH KaK OCO3HAHUS COBEPIIIAEMbIX JIEHCTBHI U MBICIUTEIBHBIX MPOIECCOB, UX
pe3yJIbTaTOB U OCHOBAHMIA;

M.1.VP/1.6.3 | ucnonb30BaTh NprueMbl pe(IeKCHu sl OIICHKH CUTYyalluH, BHIOOpa BEPHOTO PEIICHNUS,

M.1.YP]I.06.4 | ymMeTh OIICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHS 10 UX CHIDKCHHUIO;

M.1.YP/I.B. B) SMOIMOHAJILHbIA HHTEJJIEKT, IPeaNnoJaralmmii cpopMUpPOBAHHOCTD:

M.1.VP/l.B.1 CaMOCO3HAaHMSI, BKIIOYAIOLIETO CIIOCOOHOCTh MOHUMATEL CBOE AMOLIMOHATILHOE

M.1.VP/I.B.2 | cocTosiHue, BUACTH HAPABJICHHUS Pa3BUTUSI COOCTBEHHOM SMOITMOHAIBHOM c(hephl, OBITH YBEPEHHBIM B ceO¢;

M.1.YP/I.B.3 | camoperynupoBaHus, BKJIFOUYAIOIIET0 CAMOKOHTPOJIb, yMEHHE MPUHUMATh OTBETCTBEHHOCTD 3a CBOE MOBE/ICHUE, CIIOCOOHOCTD
aIalITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

M.1.YP/l.B.4 | BHyTpeHHEN MOTHUBALIMHU, BKIIFOUAOIIEH CTPEMIIEHUE K IOCTHKEHUIO LIETIU U YCEXY, ONTUMU3M, UHUIIUATUBHOCTh, YMEHHE
JIENCTBOBATh, UCXO/IS U3 CBOMX BO3MOKHOCTEH;

M.1.YP/I.B.5 | smnaruu, BKIIOUaromei crnocoOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €TI0 MPHU OCYIIECTBICHUU
KOMMYHHKAIMH, CIOCOOHOCTh K COUYBCTBUIO M CONEPEKUBAHUIO;

M.1.YP/I.B.6 | comuanbHBIX HaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAWBATh OTHOILIEHUS C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBISATH HHTEPEC
U paspemaTb KOHQJIUKTHI,

M.1.VP/I.B. r) NpUHATHE ce0s M APYTUX JI0/eil:

M.1.YP/.r.1 MPUHUMATh ce0sl, MOHNMAas CBOM HEIOCTATKU M JOCTOMHCTBA,

M.1.VP/I.r.2 | npuHUMAaTh MOTHUBBI U APTYMEHTHI IPYIUX JIFOAEH IPU aHAIU3E PE3YJIbTAaTOB IEATENbHOCTH;

M.1.VP/I.r.3 | npu3HaBaTh CBOE IPABO U MPABO APYI'HX JIIOJEH HA OIMOKH.




1.2.6. IlpeameTHbIE pe3yJIbTAThHI 0CBOEHHSI 00Pa30BaTeIbHOI NPOrpaMMBbI:

Hpe)lMeTHbIe pe3yJbTaThbl IO JUCHUIIJIHHE «XHMHSD» (6330Bblﬁ ypOBeHB) AOJIGKHBI OTPaKaTh:

- ¢(hOpMHUPOBAHHOCTH MPEICTABICHUI: O XUMUYECKOM COCTABISIONICH €CTECTBEHHO HAYYHOUW KapTHHBI MHpPA, POJIM XMMHH B IO3HAHUU SIBJICHUI
PUPOJIBI, B GOPMUPOBAHUN MBIIIICHUS M KYJIbTYPBI JHYHOCTH, €€ (PyHKIMOHATFHOU TPAMOTHOCTH, HEOOXOAUMOM ISl pEIICHUS TPAKTHYECKIX
3a71a4 M 3KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO U IPHPOIHOM Cpeae;

I1.2

BJIAACHHUC CHUCTEMOM XMMHYECKHUX 3HaHI/II\/JI, KOTOpasd BKJIKOYACT: OCHOBOIIOJJIArarouiue HOHSITI/IH(XI/IMI/ILICCKI/If/'I 9JICMCHT, aTOM, OJJICKTPOHHAA
00oJI0uKa aToma, s-, p-, U-3JeKTpOHHBIE OPOUTAIH ATOMOB, HOH, MOJIEKYJla, BAJIEHTHOCTh, 3JICKTPO OTPHIATEILHOCTh, CTCIIEHb OKUCIICHUS,
XMUMMUECKasi CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00beM, YriaepoaHbIi cKeneT, GyHKIMOHAIbHAs TPyIa, pajuKall, H30Mepus, H30MepHI,
TOMOJIOTUYECKHUM PsiJl, TOMOJIOTH, YIIEBOAOPOIbI, KUCIOPOI- U a30TCOACPIKAIINE COCTUHEHHS, OMOJOTUYECKHU aKTUBHBIE BEIEeCTBA (YTIIE€BO/IbI,
KUPBI, OCIIKH), MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIC COSTMHEHUS, KPUCTAJTMYECKAsT PeIIeTKa, TUITBI XUMUYECKUX
peakuii(OKUCINTENbHO-BOCCTAHOBUTENBbHBIE, 3K30-U SHAOTEPMHUECKUE, PEAKIIMH HOHHOTO 0OMEHa), pacTBOP, JIEKTPOJIUTHI, HEAEKTPOIUTHI,
ANEKTPOJUTAYECKAST JUCCOIMAINS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW pEaKIMH, XUMHUYECKOE PAaBHOBECHE), TEOPHH H
3aKOHBI(TEOPHS] XUMUYECKOTO CTPOECHUS OpraHndeckux BemecTs A.M. byriepoBa, Teopust 3J€KTPOIUTUYECKON TUCCOUALINU, TEPUOANYECKUN
3akoH [[.Ml. MenneneeBa, 3aKOH COXpaHEHHUS MAacCChl), 3aKOHOMEPHOCTH, CHMBOJWYECKUN S3BIK XUMUH, (HAKTOJOTUUECKHE CBEIACHHS O
CBOMCTBAX,

COCTaBe, IMOJIyYeHHMH M 0€30IMacHO€ HCIOJIb30BAHMUE BaXKHEHIIMX HEOPraHWYEeCKHMX W OpPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
JESTEIbHOCTH YEJIOBEKA;

I1.3

c(OpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTepHbIEC MPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX MMOHATUH, IPUMEHATh COOTBETCTBYIOIINE MOHSATHUS
MIPU OMKMCAHUH CTPOCHHUS U CBOMCTB HEOPTaHWYECKUX U OPTraHNYECKUX BEIIECTB U X MPEBPAIlEHUH; BISIBISATh B3aUMOCBSI3b XUMUYECKIX 3HAHHM
C MOHATHUSAMU U MIPEICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHbBIX [IPEIMETOB;

I1.4

C(bOpMHpOBaHHOCTB YMeHI/Iﬁ HCIIOJb30BaTh HAMMCHOBAHUA XUMHNYCCKHX COGI[I/IHCHI/Iﬁ MCXKIAYHApPOJHOI'O COHO3a TeOpeTquCKOﬁ n HpHKﬂaﬂHOﬁ
XMMHHU U TPUBUAJIBHBIC HAa3BaHU Ba)KHEHIITNUX BC€IICCTB (BTI/IJ'IGH, aAllCTUIICH, INIMICPUH, (beHOJ'I, q)OpMaJ'II)I[CFI/II[, YKCyCHAas KHUCJI0Ta, I'N'IMIWUH,
yrapHLIﬁ ras, er'IeKI/ICJ'IHﬁ ra3, aMMHaK, Trami€Hasl H3BCCTb, HETalicHasd H3BCCTb, IIMThEBAsg1 COAa U I[pymx), COCTaBJIATH (bOpMYJ'IBI
HCOPraHNYCCKUX U OPraHUYCCKUX BCUICCTB, YPABHCHHUA XUMUYICCKUX peaKHHﬁ, OOBACHATD HXCMBICJI; IIOATBCPKAATh XapPaKTCPHBIC XUMUYCCKUC
CBOICTBA BEIIECTB

COOTBCTCTBYIOIIMM H 3KCIICPUMCHTAMM M 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHHﬁ;

IL5

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ YCTaHaBJIUBAThb NMPUHAJICIKHOCTD U3YUCHHBIX HCOPTAaHNYCCKUX U OPIraHNYCCKUX BCIICCTB K OIPEACIICHHBIM
KJlacCaM U Ipyniiam COGI[I/IHSHI/II‘/‘I, XapaKTCpU30BaTb UX COCTAB U BaKHEHIIIME CBOﬁCTBa; ONpCACIIATL BUAbI XUMHYCCKHUX CBs3el (KOBaJ'IeHTHaH,
MOHHasiA, MCTAIJINYCCKasd, BO,Z[OpO,ZLHaH), TUTIBI KPUCTAJUIMYCCKUX PCHICTOK BCIICCTB, I(J'IaCCI/I(i)I/II_II/IpOBaTL XUMHUYICCKHUC PCAKIINU;

I1.6

BJIaICHUC OCHOBHBIMH MCTOJaMU HAYYHOTO IMO3HAHUS BCIICCTB U XUMUYCCKHUX HBHGHHﬁ(Ha6HIOI[CHHC, HU3MEPCHUC, SKCIICPUMCHT,
MO,Z[CJ'II/IpOBaHI/Ie);

1.7

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ IMPOBOAUTH PACYCTBI IO XUMHUYCCKHUM (bopMynaM U YpaBHCHUAM XUMHUYCCKUX peaKI_II/II\/’I C HCIIOJIBb30BAHUEM
(1)I/I3I/ILICCKI/IX BCJIMYNH, XapaKTCPUIYIOMIUX BCIICCTBA C KOJIMYE€CTBEHHOM CTOPOHBI: MACCHhI, o0beMa (HOpMa.HBHBIC yCJ'IOBI/I}I) ra30B, KOJIMYCCTBA
BCIICCTBA, UCIIOJIB30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJIA IIPUHATUA pCI_I_ICHI/Iﬁ B KOHKPCTHBIX ) XU3HCHHBIX CUTYallUAX, CBA3AHHBIX C
BCIICCTBAMU U UX IPUMCHCHUCM

I1.8

Cc(OPMHUPOBAHHOCTh YMEHUN TJIAHUPOBATH U BBIMOJIHATh XUMUYECKUN SKCIIEPUMEHT(IIPEBPAIIEHUs] OPraHUYECKUX BELIECTB MPU HAarpeBaHWH,
MOJIyYCHUE 3TUJICHA U U3YyUCHHE eTr0 CBOIMCTB, KAUeCTBEHHBIE PEAKIMY Ha albJCTUIbl, KpaXMall, YKCYCHYIO KHCIIOTY; A€HATypauus OEJIKOB MPH




HarpeBaHUH, [IBETHBIC PEAKIIMH OCJIKOB; MPOBOIUTH PEAKIIMM HOHHOTO 0OMEHA, OIPEIeATh CPEAy BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKITUI
Ha cynb(aT-, KapOoHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOHAMMOHMS; PEIIaTh YKCIIEPUMEHTaIbHBIC 3a/1aun TI0 TeMaM "Mertamisl" u "Hemeramsr")
B COOTBETCTBHH C IPABUJIAMHU TEXHHUKH OE30MMACHOCTH MIPH OOPAIEHUU C BEHIECTBAMU U JIA0OPATOPHBIM 000PYAOBAHHEM; IIPEICTABIISATh
pe3yNbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (pOpMe 3ammcu ypaBHEHHI COOTBETCTBYIOIIMX PEAKIUN M (HOPMYIMPOBATh BBIBOJBI Ha OCHOBE
ATUXPE3YJIbTATOB;

IL9 | chopMHpOBaHHOCTH YMEHHS aHAIM3UPOBATh XHUMHYECKYI0 HWH(POPMALHMIO, TOJy4aeMyI0 H3Pa3HBIX HCTOYHUKOB (CPEACTB MacCOBOU
nHbopMmanuu, cetTh IHTEpHET U Apyrue);

IL10 | chopmMupoBaHHOCTh yMEHHI COOJIOATh MPaBUIIa SKOJIOTHUSCKH IEJIECOO00PA3HOTO MOBECHUS B OBITY U TPYAOBOW JEATEIBHOCTH B LEINSAX
COXpAHEHUs CBOETO 3/I0POBbSl U OKPYXKAOLIEH MPUPOIHOM CPENIbl; YYUTHIBATh OMACHOCTh BO3/IEUCTBUS HA KUBBIC OPraHU3MBI OIIPEAEIEHHBIX
BEILIECTB, IOHUMAasl CMBICH MTOKA3aTeNs NPEIeIbHON TONYCTUMON KOHIIEHTPALlNH;

IL11 | nyist oOydJarommxcsi ¢ OrpaHUYCHHBIMHA BO3MOYKHOCTSIMHU 3/I0POBBS: C(HOPMUPOBAHHOCTh YMEHHSI TPUMEHSTH 3HAHHUSI 00 OCHOBHBIX JIOCTYITHBIX
METO/IaX ITO3HAHMS BEIIECTB U XUMHUYECKUX SIBJICHUN;

I1.12

JUIS CJeNbIX U cIaboBUIAMIMX OOydarouuxcs: c(OpMUPOBAHHOCTh YMEHHMSI MCIOJb30BaTh PelbeHO-TOUEUHYIO cUcTeMy 00o3HaueHuil JI.
Bpaiins mis 3anucu xumudeckux Gopmys.




2. CTPYKPYPA U COJIEP KAHUE YUEBHOM JUCITATLIAMHBI

2.1. O6beM TUCHHUILIMHBI U BUbI Y4eOHOH padoThl

Bua yuedHoit paGoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl AU CHHIIMHBI 72
B T.4.

OcHOBHOE cojlep:kaHue 56
BT. U.:

TeOpEeTHYECKOe 00yueHune 21
MPAKTAYECKUE 3aHATUS 27
1ab0paTOPHBIC 3AHITHS 8
IIpodeccnoHabHO-OPUEHTUPOBAHHOE COAEPKaHMeE (CoaepKaAHNe 14
NMPUKJIAJTHOT0 MOYJIAA)

BT. U..

TEOpEeTHIYECKOEe 00yueHne 8
MPAKTUYECKHUE 3aHATHUS 6
IIpomexyTounasi arrectanus (nquddepeHITuPOBaHHBIN 3a4eT) 2




2.2. TemaTuveckuii IJIaH U COJIEP:KAHUE YUEOHOH TUCITUITHHBI « XHUMU»

®opmMupyemMble
HaunmenoBanme Oo0bem o0mme u
Conepxxanue yueOHOro Marepuasa u GopMbl OPraHU3aUM IeSITeJILHOCTH 00y4a0oIMXCs
pa3aeyioB U TeM BUacax | npogeccuoHaIb-
HbIE
KOMIIeTEeHI[UH
1 2 3 4
OcHoOBHOe coepkaHue 72
Pa3nes 1. OcHOBBI CTpOEHUsI BelllecTBA 6
Tema 1.1. OcHoBHoOE coep:kaHue 4 OK 01
CTpOGHI/Ie aTOMOB Teopeanecxoe oﬁyqenne 2 JIP 10, JIP 11, JIP
XAMHAYECKAX 12, JIP 14, JIP 18,
SJICMEHTOB U CoBpeMeHHass MoJenb CTpoeHUus aroMa. CHUMBOJUYECKUN A3BIK XUMHUH. XMMHYECKUM DIIEMEHT. 1 JIP 22,
Hpupoja 5 DrexkTpoHHas KoH(puryparus aroma. Kimaccudukaius XUMUYECKUX 3JIeMEHTOB (S-, P-, d-3JeMEHTHI). JIP 23, JIP 24
XUMHYCCKOU BayienTHbI€ 571€KTPOHBI. BaneHTHOCTS. MK 2.1 — 25
CBA3N DNeKTpOHHAas NPUPOAA XUMHUYECKON CBSI3U. DNEKTPOOTPULIATEIBHOCTh. BUabl XUMUYECKON CBS3U 1 MK 4.1,
(KoBasieHTHAas, HOHHAS, METAJUIMYECKasi, BOJIOPOAHAs) U CIOCOObI ee 00pa3oBaHUs
IIpakTHYeckue 3aHATHS 2 4.2,
4.4,
IIpakTuyeckoe 3ansitue Nel Penienue 3ajanuii Ha KCII0JIb30BAHUE XUMUYECKOM CUMBOJIMKU U Ha3BAHUI 4-5
COCIMHEHUN 10 HOMEHKJIAType MEXIYHapOJHOIO CO03a TEOPETUYECKOW U MPUKIATHON XUMHUU U
TPUBUAIBHBIX Ha3BaHUU JIJISI COCTABJICHUS XUMUYECKUX (HOPMYIN JBYXaTOMHBIX COCAMHEHUN (OKCHIIOB,
CynabGUI0B, THAPUAOB U T.I1.) U APYTrUX HEOPraHMYECKUX COCIUHEHHM OTIEIbHBIX KJIACCOB. 2
[IpakTuueckue 3a1aHKs HA YCTAHOBJIEHUE CBSI3M MEXKY CTPOCHHEM aTOMOB XMMHMUYECKHX AJIEMEHTOB U
MEPUOANYECKMM MU3MEHEHHEM CBOMCTB XMMHMUYECKHX 3JEMEHTOB U MX COEAMHEHHI B COOTBETCTBHU C
nojoxenueM [lepuoanueckoi cucTeMsl.
Tema 1.2. OcHoBHoOe€ coepikaHue 2 OK 01
[leproanyecknii | [pakTHYECKHE 3AHATHS 2 OK 02
3aK0H U Ta0JIMIa
J.A. Menneneesa IpakTuueckoe 3anaTue Ne2llepuonnueckas cucrema xumuueckux anemeHToB .M. Menaeneesa. 5

®usnueckuit cmbich [lepuonnueckoro 3akona [[.1. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUSI CBOWCTB




XUMHNYCCKHUX JJICMCHTOB, 06p33y€MbIX HMHU ITPOCTHIX U CJIOKHBIX BCHICCTB B COOTBETCTBUM C
II0JIOKEHUEM XUMMUECKOT0 3eMeHTa B [lepuonndeckoii cucteme. MupoB0O33peHYECKOE U HAYYHOE
3Hauenue [lepuonuueckoro 3akona J[.11. Menneneesa. [Ipornossr JI.1. MenneneeBa. OTKpbITHE HOBBIX
XUMHNYCCKHUX IJICMCHTOB.

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX 3a;1aH1/n?1 Ha XapaKTCPU3auio XUMHYCCKUX
arieMeHTOB «MeTauinyeckre / HeMeTaITMUECKHE CBOMCTBA, 3JIEKTPOOTPUIIATETFHOCTh XUMHYECKIX
OJICMCHTOB B COOTBCTCTBHHU C UX BJICKTPOHHBIM CTPOCHUEM U IMOJIOKCHUCM B Hepnozmqecxoﬁ CHUCTEMCE
xuMudeckux ayementoB /.. MenieneeBa»

Paznen 2. Xumuueckue peakuuu 11
Tema 2.1. Tumsl | OcHOBHOE coep:KkaHmne 6 OK 01
XUMHYECKUX Teoperuueckoe o0y4yenue 2 JIP 10, JIP 11, JIP
peakuuit KnaccuuKays u TUIbI XAMHYECKHX PEAKINiA ¢ y9acTHEM HEOPraHMIECKHX BemecTB. COCTaBIICHHE 12, JIP 14, JIP 18,
YpaBHEHUN PEAKIM COSTUHEHNS, Pa3I0KEHUs, 3aMEIICHUs, 0OMEHa, B T.4. PEaKIIMi TOPEHMUSI, JIP 22,
OKHCJICHUS-BOCCTAHOBJICHHUSL.
VYpaBHeHUs OKUCTIEHUS-BOcCTaHOBIIEHUS. CTeneHb okucaeHus. OKUCINUTENb U BOCCTAHOBUTEb. 2 JI—THIZ ?1’ HI;?
CocraBiieHre U ypaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTENLHBIX PEAKIIMI METOI0M 3JIEKTPOHHOTO K 4.1,
6ananca. OKHCITUTEIbHO-BOCCTAHOBUTEINIbHBIE PEAKIH B IPUPOJIE, MPOU3BOACTBEHHBIX IpoLeccax U 42
KU3ZHEJeSTEIbHOCTH OPraHU3MOB 4.4,
IIpakTHYyeckHne 3aHATHA 4 45
IIpakTHyeckoe 3ansitue Ne3KonnyecTBEHHbIE OTHOIIEHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHbIE
3aKOHBI B XUMUU U PACUEThl MO0 ypaBHEHUSM XUMHUYECKHX peakuuid. MoJib Kak elIWHHUIa KOJMYecTBa 2
BelecTBa. MossipHasi Macca. 3aKOHbBI COXPaHEHHsI MacChl U SHEPTHH.
IIpakTHyeckoe 3ansaTHe Ne43akoH ABoraznpo. MousipHblii 00beM Tra30B. OTHOCHTENIBHAS JIOTHOCTh
ra3oB. PacueTsl o ypaBHEHUSIM XUMUYECKUX PEAKIUi C UCIIOIB30BaHNEM MACChl, 00beMa (HOpMabHbIe 2
yCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA
Tema OcHoOBHOE coiep:KkaHue 4 OK 01
2.2.0nektponutu | TeopeTHueckoe 00ydeHHe 2 OK 04
CC-Kad Teopus snexkrTpoautTndeckoit auccouuanyu. MoHbl. DIeKTPOIUTHI, HEATEKTPOIUTHL. Peakiun HOHHOTO
JMCCOLMALUs U oOmeHa. CocTaBlieHHe peakiii MIOHHOTO OOMEHa IMyTeéM COCTaBJIEHMS MX MOJHBIX U COKPALIEHHBIX 2
HMOHHBIH 0OMEH MOHHBIX ypaBHeHUH. KHCI0THO-OCHOBHBIE peakiMy. 3aJaHusl Ha COCTaBJICHUE HOHHBIX PeaKkluil
JlabopaTopHble 3aHATHSA 2




JlabopaTopnasi paGora Nel “Tunbl XuMudeckux peakuui’.

HccnenoBanue TUNOB (TI0 COCTAaBY U KOJMYECTBY HCXOTHBIX U 00Pa3yIOIIUXCs BEIIECTB) M IPU3HAKOB
XUMHYECKUX peaknuid. [IpoBeneHne peakiiuii MOHHOTO 0OOMEHa, OTIPEICIICHUE CPE/IbI BOIHBIX
pacTBOPOB. 3aaHUsI HA COCTABJIEHUE NOHHBIX pPEaKIIMi

KoHnTpoJubHas
pabora 1

CTpOGHI/Ie BCIICCTBA U XUMHUYCCKUC PCAKIIUHA

Pasnen 3.

CTpOCHI/Ie M CBOMCTBA HEOPraHuIE€CKMUX BC€UICCTB

11

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOCHUE
HCOPraHNM4CCKUuXx
BEIIECTB

OcHoBHOE CoacpKaHue

TeopeTuquKoe oﬁyqelme

[Ipenmer Heoprannyeckoit xumun. Kiaccudukanus HeopraHmueckux Bemects. [IpocTeie u croxxHbie
BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHIBI, KUCIOTHI, COJIHN). B3anMocBs3b
HEOPraHMYECKUX BEIIeCTB. ArperatHble cCOCTOsHUS BeulecTBa. Kpucrannnueckue u amopgHbie
BEIECTBA. THUIbI KPUCTAINTMYECKUX PEIIETOK (aTOMHAsI, MOJIEKYJIIpHAsi, HOHHAs, METaJIINYecKas).
3aBUCUMOCTh GU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM perieTKu. 3aBUCUMOCTh
XUMHUYECKON aKTUBHOCTH BEILIECTB OT BUJA XUMHUUYECKOW CBSI3H M TUIA KPUCTAIUINYECKON PEIIETKH.
[TpuunHbl MHOrOOOpa3us BEILECTB.

IIpakTuyeckue 3aHATHS

IIpakTuyeckoe 3anaTHe NeS.HomeHKIaTypa HEOPraHMYECKUX BEUIECTB: HA3BAHUE BEIIECTBA UCXO IS
13 UX XUMHYECKON (POPMYIIBI MIIH COCTABJICHUE XUMUYECKON (hOPMYIIBI UCXO/Is U3 Ha3BaHUS BEIIECTBA
o mexxayHapoaHoi (MKOITAK) wnu TpuBHaIbHONM HOMEHKIIATYPE.

Pemenne npakTHYecKUX 3alaHUN MO KiIacCHU(UKAIMK, HOMEHKIAType W XHMHUYECKHM (popMyiiam
HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX KJIACCOB (yrapHbId ra3, YIVICKHUCIIBIA Ta3, aMMHAaK, TalleHas
W3BECTb, HETaIlleHas! U3BECTh, IUTHhEBAsS COJA U IPYTUX): HAa3bIBATh U COCTABIATH (POPMYIIbI XUMHUYECKHX
BEIIECTB, OINPEIEIATh MPUHAAICKHOCTD K KIIaccy.

Hcrounuku xumudeckoit nHGopmaiuu (cpeacTs MaccoBoi nHGopMalum, cetb UHTEpHET U Apyrue).
[Touck nndopmaiuu no Ha3BaHUSM, HIEHTU(DUKATOPAM, CTPYKTYPHBIM (popMyrnam

OK 01
OK 02
JIP 10, JIP 11, JIP
12, JIP 14, JIP 18,
JIP 22,
JIP 23, JIP 24
TIK 2.1. - 2.5.
TIK 4.1,
4.2,
4.4,
4-5

Tema 3.2. dusuko-
XUMHUYECKUE

OcHoBHOe coep:kaHue

Teopernueckoe o0yuenune

OK 01
OK 02




CBOICTBa Mertamnel. O0ume gusnyeckre U XUMHUECKUE CBOMCTBa MeTamuioB. CriocoObl mosydyeHHs. 3HaYCHHE
HEOPraHMYECKUX |METAUIOB W HEMETAIOB B IMPUPOJE U IKUZHEAECATEILHOCTU 4YEIOBEKAa M OpranusMon. Kopposus
BeIIECTB METaJUIOB: BUbI KOPPO3HUH, CLIOCOOBI 3aIIUTHI METATIIOB OT KOPPO3UHU

Hemeramner. OOmme ¢Qu3nyeckne MW XUMHYECKHE CBOWMCTBA HEMETAJUIOB. TUIHMYHBIC CBOWCTBA 1

HemertauioB [V— VII rpynn. Knaccudukarus 1 HOMEHKIaTypa coeIMHEHH HeMeTauioB. KpyroBopoTsl

OMOTreHHBIX 3JIEMEHTOB B IIPUPOJIE

XMMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEUIECTB (OKCUIOB, TMIPOKCUIOB, KUCIIOT,

coJielt 1 JIp.). 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHHIH, 1

BBICIHIMX OKCHJIOB Y THIPOKCUIOB

IIpakTnuyeckune 3aHATHSA 2

2

IIpakTHyeckoe 3ansaTHe Ne6 PemieHne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUN Ha

CBOICTBa, COCTaB, MOJY4YeHHE U OE30MaCHOE HCIOJIb30BAHNWE BAXKHEHIINX HEOPraHMYECKUX BEUIECTB B

OBITY U IPAKTUUYECKOM JIeATEIHHOCTH YeJIOBEKa
Tema 3.3. OcHoBHoOE coep:KaHue 2 OK 01
Unentudpuxauus | JlaGopaTopHbie 3aHATHN 2 OK 02
HEOPraHU4eCKNX | JJaGopaTopHas padora Ne2«neHTuduKaus HeOPraHnIeCKUX BEIEeCTBY. OK 04
BEILECTB Pemenune 5SKCIEpUMEHTANBHBIX 3a7ad II0 XMMHUYECKUM CBOMCTBAM METAJUIOB M HEMETAJIOB, IIO

pacro3HaBaHUIO U MTOJYYCHUIO COEAMHEHUH METAJUIOB U HEMETAJIIIOB. 5

WNnenTudukanys HEOPraHMYECKUX BEILECTB C HCIOJb30BaHMEM HUX (PU3UKO-XUMHUYECKHUX CBOWCTB,

XapaKTepHbIX KauyeCTBEHHbIX peakuuil. KauecTBeHHble peakiuu Ha cyiab(paT-, KapOOHAT- U XJIOPHJ-

AQHUOHBI, HA KATUOH aMMOHMS
KonTpoabHasi N

CBolicTBa HEOPraHUYECKUX BEILECTB 1
padora 2
Pazpnen 4. CTtpoeHue u CBOMCTBA OPraHUYeCKUX BellleCTB 20
Tema 4.1. OcHoBHOe coep:kaHue 6 OK 01
Knaccudukanus, | Teopernueckoe o0yqenue 2
CTPOCHHE H IlosiBeHME U pa3BUTHE OPraHUYECKON XUMHUU Kak Hayku. IIpeamer opranndeckoit xumuu. Mecrto u 5

3HA4YCHHUC OpraHquCKOﬁ XHUMHUHU B CUCTCME CCTCCTBCHHBIX HAYK.




HOMEHKJIaTypa XUMHUYECKOE CTPOEHUE KaK MOPSIOK COCIMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HMX BAJEHTHOCTH. JIP 10, JIP 11, JIP
OPraHUYECKHX OcHOBHbIE TOJIOKEHUS TEOPUM XHMHUYECKOTO CTPOCHHSI OopraHuyeckux coeauneHuid A.M. byrtieposa. 12, JIP 14, JIP 18,
BeIIeCTB VYrnepoaHblii CKENeT OpPraHUYECKOM MOJEKYJbl. 3aBUCUMOCTb CBONCTB BEUIECTB OT XHMHMUYECKOTO JIP 22,
CTPOEHMS MOJIEKYIL. M30Mepus U H30MepBL. JIP 23. JIP 24
[lonsitue o QynxnuoHanbHOM rTpynme. Pagukan. I[lpuHIMOB KIacCHUKAIMA — OPraHUYECKUX K 2 i Y
COeIMHEHUN. MeXIyHapoJHasi HOMEHKJIATypa W IPUHIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COCIUHEHUH. SR
[TonsiTne 00 a30TCOAEPIKAMIMX COCTMHEHUSNX, OMOIOTMUECKH aKTHBHBIX BEIIECTBax (YriaeBoax, xKHupax, MK 4.1,
OenKax U Jip.), BEICOKOMOJICKYJISIPHBIX COCTMHEHHSIX (MOHOMED, TOJUMED, CTPYKTYPHOE 3BEHO) 4.2,
IIpakTnuyeckune 3aHATHSA 4.4,
IIpakTuyeckoe 3anaTHe Ne7HomeHkiaTypa OpraHM4YeCKMX COCAVMHEHUM OTIEIbHBIX KJIACCOB 4
(HacbIIIeHHbIE, HEHACBILICHHbIE U apOMaTHYECKHUE YIIIEBOJOPO/Ibl, CIUPTHI, (PEHOJIbI, albJETHUIbI,
KETOHBI, KAPOOHOBBIE KUCIIOTHI U JP.)
IIpakTuyeckoe 3ansaTue Ne8CocraBieHHWE TIONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (Hopmyl
OPraHWYECKHUX BEIIECTB OTACIBHBIX KJIACCOB, HCIOJNb3ys WX HAa3BaHMWA IO CHUCTEMaTUYECKOW H
TPUBUAIBHON HOMEHKJIAType (3TUJIEH, alleTUIICH, TTUIEpUH, (heHoll, GopMabAeru, YKCyCHas KUCIOTa,
riunuH). Pacyersl mpocreiinieit GpopMysibl OpraHUYECKON MOJIEKYIIbI, HCXOIS U3 AJIEMEHTHOTO COCTaBa (B
%)
Tema 4.2. OcHoBHoOE coep:KaHue OK 01
CaolicTBa Teopernyeckoe o0yuenune OK 02
OpraHn4yecKux DU3NKO-XMMHYECKHE CBOWCTBA OPraHUYECKUX COCIMHEHHH OTICIBHBIX KJIAacCOB (OCOOCHHOCTH OK 04
COEIMHEHU I KJIacCU(UKAIMU U HOMEHKJIATYphl BHYTPH KJlacca; TOMOJOTHYECKHM psa U o01ast popmyrna; H30Mepusi;

(buznyecKkue CBOMCTBA; XUMUUYECKUE CBOICTBA; CIIOCOOBI MOJIYYEHUS):

— HOpEACIBHBIC YIJIEBOOOPObI (aJ'IKaHBI u I_II/IKJ'IOEIJ'IKaHBI). rOpeHI/IC MCTaHa KaK OJHMH M3 OCHOBHBIX
HUCTOYHHUKOB TCILIAa B IIPOMBIIIJICHHOCTH U 6BITy. CBolicTBa IIPUPOJHBIX YIIJIEBOJOPOJ0B, HAXO0XKIACHUEC B
Ipupoac U MpUMCHCHHUC aJIKAHOB;

— HCIIPCACIIbHBIC (aJ'IKeHLI, AJIKNHBbI 1 aJ'IKa)II/IeHBI) " apOMAaTHYCCKUC YyIJICBOAOPOAbI. FopeHHe alCcTHUJICHA
KaK HCTOYHHK BBICOKOTCMIICPATYPHOI'O IIJIAMCHU IJIsI CBAPKU U PC3KH MCTAJIJIOB

— KUCJIOPOJICOAEPIKALINE COSMHEHUS (CIUPTHI ¥ (EHOIIbI, KAPOOHOBBIE KUCIOTHI U 3(PUPBI, aTbAETHIbI U
KETOHBI, XKUPBI, YIIIEBOIbI).

[IpakTHyeckoe NpUMEHEHHWE OHTUJICHIJIMKOJIA, TJMLEpHHa, ¢eHona. IlpumeHeHue Qopmanbaeruia,
aleTanbJIeru/a, YKCyCHOW KMCIOThl. MblIa Kak cOJIM BBICHIMX KapOOHOBBIX KMCIOT. MorolIue cBoicTBa
MbLIIa




— a30TcoJiepKallre COeAMHEHUS (AMUHBI U AMUHOKHUCIIOTHI, O€IKK). BRICOKOMOJNIEKYISpHBIE COCIMHEHUS
(cuHTEeTUYECKUE M OMOJIOTUYECKH-AKTHBHBIC).

MonomMmep, noaumep, CTpyKTypHoe 3BeHO. llonmMepusaius 3TuiaeHa Kak OCHOBHOE HAIPABJICHHUE €0
HCI0JIb30BAHUS.

['eneTnyeckast CBSI3b MEXKy KJIacCaMU OPTaHUYECKUX COCTUHECHHI

HpaRTuquRne 3aHATUSA

IpakTnueckoe 3anaTHe Ne9CBolicTBa OPraHNYECKUX COECUHEHUM OTAEIbHBIX KJIACCOB (TpUBHAJIbHAS
U MEXJIyHapoJHasi HOMEHKJIaTypa, XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOTY4YEHNUs): peAeTIbHbIE (aTKaHbI
U LUKJIOAJKaHbl), HENpeeNbHble (AJKEHbI, aJIKUHbI M aJKaJUEeHbl) U apOMaTUYECKHE YIIeBOJ0OPOIbI,
COUPTHI ¥ (HEHOJIbI, KApOOHOBBIE KUCIOTHI U 3(PUPHI, abIACTUABl U KETOHBI, aMUHBl 1 aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS. 3a/1aHNs Ha COCTaBJICHNE YPAaBHEHUN XUMUYECKUX pEaKui ¢
Y4aCTHEM OPraHUYECKUX BEIIECTB HA OCHOBAHHWH UX COCTAaBA U CTPOECHMS

IpakTuueckoe 3ausitue NelQCocrapiieHne cxeM peakiuii (B TOM YHCIIe M0 MPEATI0KEHHBIM IIETI0YKaM
MpEeBpaIeHUH), XapaKTePU3YIOMNX XUMUYECKAE CBOWCTBA OPraHUYECKHX COCTUHEHUW OTIACIBHBIX
KJIaCCOB, CIOCOOBI WX TOJy4YeHUsS W Ha3BaHWE OPraHMYECKHX COCAMHEHUH 1O TPUBHAIBHOW WIIH
MEXIYHAPOJHON CUCTEMAaTUYECKON HOMEHKIIAType.

Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUl HA CBOMCTBA OpPraHUYECKUX
COCAMHEHMH OTACIBHEIX KIaCCOB

Tema 4.3.
Nnentnduxarus
OpPraHHYECKUX
BEIIECTB, X
3HAYEHUE U
MIPUMCHCHHE B
OBITOBOM U
IIPOU3BOICTBCHHOM
JIEATEILHOCTH
yenoBeKa

OcHoOBHOe coepkaHue

Teopernyeckoe o0yueHue

buooprannueckue coeaunenus. IIpumenenune u Ouojoruueckas poJib yriaeBojaoB. OkucieHue
YIJI€BOJOB — MHCTOYHUK OJHEPrUM JKUBBIX OpraHu3MoB. OO0iacTé MNPUMEHEHHS] aMUHOKHCIIOT.
[IpeBparenus 6enkoB nuiy B opranusme. buonornyeckue pynkuuu 6enkos. buonornueckue GyHkuuu
XKUPOB. PoJib oprannyeckoil XMMuM B pelieHnH IpoodieM MHUIeBO 6e30MmacHOCTH

JlaGopaTopHble 3aHATUA

JlabopaTopnas pa6ora Ne3 “Haentuduxanusi opraHn4ecKuX COeIMHEHUHN OTIEeNbHbBIX KJIacCOB”
WNnentudukanus opraHM4ecKUX COCTMHEHUIN OTAENbHBIX KIACCOB (HA MPUMEPE allbJIETHIOB, Kpaxmada,
YKCYCHOM KHUCIJIOTBI, OETTKOB U T.I1.) C UCIIOIb30BAHUEM UX (DU3UKO-XMMHUYECKUX CBOIMCTB U XapaKTEPHBIX
KauecTBEHHBIX  peakumil. JleHarypamuss  Oenka  Tmpu  HarpeBaHud.  L[BeTHble — peakmuu
0enkoB.Bo3HHKHOBEHHE aHAIMTUYECKOTO CUTHAa C TOYKU 3PEHHS XMMHUYECKUX IMPOIECCOB MpHU
MPOTEKAaHUH KaYECTBEHHOW PEaKIINH, MO3BOJISIONIEH UACHTU(DUIIUPOBATD MPEATIOKEHHBIE OPraHMUECKUE
BEIllECTBA

OK 01
OK 02
OK 04




KonTpoabHast

paGora 3 CtpykTypa 1 CBOMCTBA OPraHUYECKUX BELIECTB 1
Paznen 5. Kuneruveckne U TepMOAUHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIuii 4
CxkopocTb OcHoBHoOE coep:kaHue 4 OK 01
XUMHUYCCKUX Teoperudeckoe o0yuenue 2 OK 02
peaKuum. JIP 10, JIP 11, JIP
XHAMHUYECKOE CKopoCTh peaklid, €€ 3aBHCHUMOCTb OT pa3jIUYHbIX (PAKTOPOB: HPHUPOJBI PEarupyrolInX BELIECTB, 12, JIP 14, JIP 18,
paBHOBecHE KOHIICHTpauu pearupyromux BEIIECTB, TEMIIEPATYpPHI u IJ1omaau peaKuI/IOHHOﬁ JIP 22, JIP 23, JIP
MOBEPXHOCTU. TerIoBhIedIPPEKTH XUMUUECKUX PEAKINI. IK30-H SHIOTEPMUUECKHE, PEAKITHH. 5 24
O6patuMocTh peakiuii. XMMHUYECKOE PABHOBECUE U €r0 CMEIICHHE TI0]T ICUCTBUEM PA3IIMYHBIX ()aKTOPOB MK 2.1 25,
(KOHIIEHTpAIUsl PEAareHTOB WJIM TPOJIYKTOB pEaKIMH, [aBlieHWe, TeMIeparypa) s CO3JaHus [1K 4.1,4.2,4.4,4-5
ONTUMAJIBHBIX YCIIOBUM MPOTEKAHUS XUMUYeCKUX TmporieccoB. [Ipunnum JlelllaTense
IIpakTHyeckue 3aHATHS 2 OK 01
IIpakTnueckoe 3ansaTHe NellPemienrne NMpakTUKO-OpPUEHTUPOBAHHBIX 33/laHUN Ha aHaiIu3 (aKkTOpOB, OK 02
BIUSIOIIMX HA W3MEHEHHE CKOPOCTH XHMHUYECKON peakiuuu, B T.4. C MO3UIMHA 3KOJIOTUYECKH
11erecoo0pa3zHoOTo MOBEACHUS B OBITY U TPYAOBOM IEATEIHHOCTHU B LIETISX COXPAHEHUSI CBOETO 370POBbS U
OKpYXarollel MPUPOJTHOMN Cpeibl. 2
Pemienne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHWii Ha npuMmeHeHue npuHuuna Jle-Illatense s
HaXO0XJCHUS HaIpaBJICHUS CMEIIEHUS pPABHOBECUS XUMUYECKOM peakuuu u aHainu3 (akTopos,
BIIUSIIOIUX HA CMEIIEHNE XUMUYECKOT0 PaBHOBECHS
Pasgen 6. PacTBOpbI 4
Tema 6.1. OcHoBHoOE coep:KaHue 2 OK 01
HousTre o Teoperudeckoe ody4enue 2 OK 02
pacTBopax 2 OK 07
IIpakTnueckoe 3ansitue Nel2 PactBopenne kak (usuko-xumuueckuid npouecc. PactBopbl. CriocoObl
MIPUTOTOBIIEHUS pacTBOPOB. PacTBopumMocTs. MaccoBas 10751 paCTBOPEHHOTO BEIIECTBA.
OcHoBHoOe coep:xaHue 2 OK 01
JlabopaTopHble 3aHATHS 2 OK 02




Tema 6.2. JlabopaTopHnasi padora Ned «llpuroroBnenue pactBopoBy». IIpuroroBiieHHe pacTBOPOB 3aqaHHOMN OK 04, IIK 2.1. -
Hccnenosanue (MaccoBoit, %) KOHIEHTpaIuu (¢ MPaKTHKO-OPUEHTUPOBAHHBIMU BOIMPOCAMH) U OTIPEICIICHUE CPEIbI 2 25,1IK 4.1, 4.2,
CBOMCTB pacTBOPOB | BOJHBIX PacTBOPOB. Pelenue 3ana4 Ha MPUTOTOBIEHHE PACTBOPOB. 4.4, 4-5
IIpogeccuonaibHO-OpHEHTHPOBAHHOE COJlep;kaHMe (coep:KaHue MPUKJIATHOT0 MOIYJIA)
Paznen 7. XuMus B ObITY U IPOU3BOJACTBEHHOM /1esITeJIbHOCTH YeJI0BeKa 14 OK 01
Xumust B ObITY 1 |OcHOBHOE Colep/KaHHe 14 OK 02
TpOM3BOICTBCHHOU Teopernueckoe odyuenune 8 OK 04
NeSITeIbHOCTH — — — OK 07
N Hosgeilimune noctuxkeHuss XUMUYECKON HAyKW U XUMUYECKOM TeXHoJIoruu. Posib xumuu B o0ecrieueHnu K 2.1 25
9KOJIOTMYECKOM, SHEPreTUYECKON 1 MUILEBOM O€3011acCHOCTH, pa3BUTUU MenuluHbL. [IpaBuiia noucka u 8 e
aHaJIM3a XUMUYECKOW MH(OPMALIMK U3 pa3INYHbIX HCTOYHUKOB (Hay4yHast U yueOHO-Hay4Has K 4.1,
JUTepaTypa, CpeAcTBa MaccoBoil MHGopmalmu, cetb MHTepHeT) 4.2,
IpakTHyeckue 3aHATHSA 6 4.4,
IIpakTuyeckoe 3ansaTue Nel3llouck M aHaNMM3 KEHCOB O NPUMEHEHWH XUMHUYECKHX BEIIECTB H 5 45
TEXHOJOTHIl ¢ y4yeToM Oyaymed mnpodeccCHOHaNbHOW NEATENbHOCTH [0 TeMaM: BakHeHue JIP 10, JIP 11, JIP
CTPOUTENIbHbIE MaTepuabl, KOHCTPYKIIMOHHBIE MaTepHalibl, KPackH, CTEKIIO, KepaMHKa, MaTepUabl s 12, JIP 14, JIP 18,
ANICKTPOHHUKH, HaHOMATEpHallbl, TEKCTHJIbHBIC BOJIOKHA, HWCTOYHHMKH JHEPTUH, OPTraHWYECKHE W JIP 22,
MUHEepaJIbHbIE y100peHus, JeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMUSL. JIP 23, JIP 24
IIpakTHyeckoe 3ansaTHe Nel43amura:[IpencraBnenue pe3yabTaToB pelieHUsT KEMCOB B (hopMe MUHU- 4
JIOKJIaJa C Mpe3eHTalue
IIpome:kyTouHas arTecTanus mo Aucuumiinte (mugdepeHIMPOBAHHBIH 3a4eT) 2

Bcero
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3. YCJOBUS PEAJIN3ALIAN ITIPOTPAMMBI YYEBHOM JUCIIUILINHBI

3.1. TpeGoBaHUsI K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecredeHuIo
Oo6opynoBanue yueOHOro Ka0MHeTa eCTECTBEHHbIX HAYK:
- HarjsigHbIe MOCOOMS (KOMIUIEKTHI Y4€OHBIX TaOIuIl, CTEHIOB, CXEM, IIJIAKATOB, MOPTPETOB
BBIJIAIOIIUXCS] YYEHBIX B XUMHH H JIp.);
- IUJAKTUYECKUE MaTepHaIIbl (3aaHusl U1 KOHTPOJIBHBIX padOT, 71l pa3HbIX BUIOB OIIEHOUYHBIX
CpEeJIICTB, K3aMEHa U JIp.);
- TEXHHYECKHUE CpeCTBA O0yUeHUs (MIePCOHATBHBIN KOMITBIOTED C JTUIIEH3UOHHBIM IMPOTPAMMHBIM
obecrieueHreM; MyITbTUMEIUNHBIN MPOEKTOP; BBIXOJ B JIOKAJTLHYIO CETh);
- 3aJ1bl (OMOIMOTEKA, YUTATIBHBIN 3aJ1 C BBIXOJIOM B ceTh IHTEepHET).
Mamepuaﬂbuo-mexuuueCKoe OoCHauienue Kabunema xumuu
Konnexkuuu
1. Komnekuus «Kayayk» - 2 it
Komnekmus «HedTs 1 mpoaykTel ee nepepabotkm» - 1 mt.
Komnekius «KameHHBIH yrois ¥ IPOIYKTHI €0 MepepaboTKmy - 2 mIT.
Kotexms «Bomoxuay - 1 mrr.
Komnekmus «CTekno u u3nenus u3 cTexkaay - 1 mir.
Komnexmms «Ilnactmacceny - 2 1IT.

Komnekuusa «Meramas» - 1 miT.

Komnekuus «ATIOMAHAID - 2 1IT.

© o N o 0o M 0w D

Komnexmus «I1lkanma TBepmocTm» - 1 miT.
10. Komnekuust «MuHEpaibl ¥ TOPHBIE TOPOILD - 4 IIT

11. Mopaenu KpUCTAUTMYECKHX PEIIETOK HEOPTaHUIECKHUX BEIeCTB — 3 IIT.

Tabauybt no opeanuyeckoil xumuu

=

Haszeanue mabnuyol Konuuecmeo

CrnupThl ¥ alibieTubI (CTPOCHUE)

Otan u OyraH (cTpoeHue)

HpOI/ISBOI[CTBO allCTHUJICHA N3 MCTaHa

Bbenzon (cxema 00pazoBaHus N-cBsizel B MOJIeKyse OeH3071a)

CTpyKkTypa MOJIEKYJIbl OeIKa

AneruseH (ctpoeHue)

[IpoctpancTBeHHas nuzomepus Oyruiena (Oyrena)

MertaHn (cTpoeHue)

XN O~WN

OTtuieH (CTpoeHHe)
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KauecrBennbie pCaKkii OPraHnv4CCKux COCIUHEHHNI

Tabauyst no HeopzaHuueckol Xumuu

Haszseanue mabauyol Konuuecmeso

Cmpoenue amoma yenepooa

Obpazosarue 8000POOHBIX C853€ll 8 MONEKYIAX 800bl U CHUPMA

[Tpou3BOICTBO a30THOM KUCIOTHI (U3 2-X TaOIHI)

QHGKTpOXI/IMI/IquKOC TMOJIYYCHUC HATpUs

S ES NN B
NP RN

3aI_I_II/ITa OT KOPPO3HUU MCTAJNTMICCKUMHU MIEHKaMHU




6. Cxema rajabBaHMUECKOI0 3JIEMEHTa 2
1. HNonHOOOMEHHBIE Mpo1Iecchl (U3 2-X Ta0JIHII) 1
8. DIIEKTPOIN3 PacTBOPa XJIOPHUAa MEIU (C YTOJIbHBIM aHO/I0M) 2
9. 3aBUCUMOCTb JUCCOLMALMHI THAPOKCUIIOB OT 3apsaa sapa U paguyca 2
LEHTPaJIbHOTO aTomMa
10. AmdoTepHbIe THIPOKCHIBI 1
11. CuHre3 amMmuaka(us 2-X Ta0IuIL) 1
12. Cxema pacTBOpPEHUS U MEKTPOJIUTUUECKON JUCCOLUALITT 1
COCIMHEHUH C HIOHHOM U KOBAJICHTHOM NOJIAPHOM CBA3SIMU
13. DIEKTPOTUTHIECKOE MOTYyYSHHUE XJI0pa, BOAOPOIA U THAPOKCUIA 1
HATpUS
14. Kpucrannnueckas pemérka MeTayioB 1
15. XuMuYeckasi CBSI3b (THIIbI) 1
16. [Ipumenenue anexTposin3a (HUKEIMPOBAHHE) 1
17. DNEKTPOXUMHYECKOE TOJYyUEHHUE aTFOMUHUS 1
18. DNEeKTPOTUTHIECKAs JUCCOLMAIIHS BOJIbI 1
19. XuMHUYecKasi KOppo3usl. DINEKTPOXUMUYECKAss KOPPO3Us 1
20. HNonrooOMeHHbIE TIpotiecchl (0OMEH aHHOHOB U KATHOHOB) 1
21. DNEeKTPONPOBOJHOCTH PACTBOPOB(PACTBOPHI COJITHON KUCIIOTHI, 1
YKCYCHOHM KHUCIJIOTHI, caxapa)
22. I'unponu3 BOAHBIX pacTBOPOB COJIEH: KapOOHATa HATPHs, XJIOpHIa 1
aMMOHHS)
23. KadecTBeHHBIC peakiiny HEOPTaHUUECKUX COCTMHCHHUI 1

Tabauuwl no xumuu

«Ileproauyeckast cucteMa XuMH4ecKux 3eMeHToB JI.1.MenneneeeBa»- 2 mt

Tabnuia pacTBOPUMOCTH- 2 TIIT

Ilpuoopwl u o6opyoosanue

1. Mukpockorm — 1 mmiT.

2. DnekTporuTka — 1 mT.

3. Bechl TexHHUEeCKHE ¢ pasHOBecaMu — 1 M.

4, CymunbsHbid mkad -1 mr

5. [Ipo6upka xumuueckas — 450 mt

6. CrakaH XUMHUYECKHUI CTEKISHHBIH ( pa3nudHoi eMkocTH) — 20 it
7. KonObl ( pa3snmu4HOM eMKOCTH, KOHHYecKue) — 15 it
8. MepHubiii mumHAp — 15 mT

9. [IpobupkoaepxkaTenp — 25 mT.

10. Jloxeuxka g cxxuranus serects — 30 miT.

11. Crakan xumuueckuii papdopossbiii — 10 miT.

12. ®apdoposas yamka — 5 mir.
13. ®apdoposslit nectuk — 10 mrT.
14. Kpucramnuzatop — 3 1IT.
15. AcbectoBas cetka — 20 mir.
16. IIpeameTHsIit cromuk — 1 miT.
17. JIaGopaTOpHBIif ITaTUB C JIaTKaMyu — 3 IIIT.
Cnucok peakTHBOB
Couu ¥ rUAPOKCH/IBI

1. Amomunus cynabdar

2. AmOMUHUS XITOPUTT

3. AmMoHuA KapOoHaT




4. AMMOHHUS XJIOPU/T
5. bapus xuopun
6. Xenesa (III) xmopuy 6-T1 BoIHBIN
7. Kemnesa (I1) cynbdar 7-mu BOJHBIIH
8. Kammus xap6onar (Tiorarr)
9. Kamus cynbdar
10. Kamus xmopu
11. Kanbius kapOoHaT
12. Menu (1) cynbdar 5-Tu Bo1HbIIH
13. Meau (Il)xmopun
14. Hatpwus ruapoxkapboHat
15. Hatpus xap6onar
16. Harpwus cynbdar
17. Hatpus xnopun
18. T'unpoxkcu Kamus
19. T'uapoKCH T KaTbITHs
20. Tuapoxcu HATpHS
21. luxpomaT aMMOHUS
22. Kanus rexcarmanodeppat (I1)
23. Kanus rexcarmanodeppat (111)
24. Kanus pomanug
25. PacTBOp amMMuaka
26. llunka cynmegar
27. lluuka xnopun
Heopzanuueckue Kuciomut
1. CepHas KHCIIOTa KOHIICHTPUPOBAHHAS
2. CosiHast KACJIOTa KOHIIEHTPUPOBAHHAS
3. A30THas KHCIOTa.
4. ®ochopHas KucIoTa
5. bopnas kuciora
Opzanuueckue Kuciomol
. YKCycHasl KHCII0Ta
. MypaBbHHas KUCIIOTA
. Kucnora 6enzoiinas
. CteapuHOBast KHCJIOTA
. [TanbMUTHHOBAS KKCIIOTA
. JluMoHHas KucioTa
Hnouxamopul
1. JTakmyc
2. ®enondranenH
3. MeTunoBbIil OpaHXeBbIi
Memannwt
1. IluHK TpaHymbI
2. lIUHK MOpoIIOK
3. ANIOMUHUI TpaHyIIbI
4. AnoMUHUH TOPOILIOK
5. OnoBo rpanysl
6. CBuUHeI] IpaHyIbI
7. XKene3o mopormok
OKcuovt memannos
1. Okcup xenesa (111)
2. Okcun mapranna (1V)
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3. Okcun memu (1)
Hememannut
1. Cepa uepenkoBas
2. AXTUBUPOBaHHBIH yroJib
3. PactBOp (cniupToBOii) Hona
Cnupmul
1.O1unoBslii coupt
2. 'muuepun
Yenesoown
1. I'mroko3a KpucTainyecKas
2. llemrono3a
3. Kpaxman

3.2. UudopmanmnoHHoe odecrieueHue 00ydeHHs

1. Xwumus 10 xn. Asrope: [Taopuenssa O.C., OcrpoymoB MW.I'., Cnamko C.A.
AxnmonepHoe obmectBo "M3natensctBo "[Ipocsemnienue", 2023.
2. Xwvumsa 11 win. Astopel: [abpuensa O.C., Octpoymor MW.I'., Cmagko C.A.
AxnmonepHoe obmiectBo "M3marensctBo "Ilpocsemenne”, 2023.

I[OHOJIHI/ITCJIBHLIC HCTOYHUKH

1.  Xwumwus. 10 knace. YrnyOonénnsiii ypoBeHs . yueouuk/ B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun, A.A. JIpo3nos, B.B. JIyaun; nox pen. B.B. Jlyauna. — M.: [IpocBemenne, 2022, —
446, [2] c.: un.

2. Xwumwus. 11 xknacc. Yroyonéunsiii ypoBens : yueOnuk/ B.B. Epemun, H.E. Ky3pmenko,
A.A. Jlpoznos, B.B. JIynun; mox pea. B.B. Jlyauna. — M.: [Ipocsemienue, 2022. — 478, [2] c.: u.

3. Xwumwusa. YroyOnenusiii ypoBeHb. 10—11 kiacchl: paboyast mporpamma K tuHE Y MK
B.B. Jlynuna: y4e0HO-METOIMYECKOE nocoowue / B.B. Epemun,
A.A. llpo3znos, U.B. Epemuna, 2.10. Kepumos. — M.: [Ipoda, 2017. — 324, [1] c.

4,  Meromauueckoe mnocobue k yueOnuky B. B. Epemmna, H. E. Ky3bsmeHko,
B.W. Tepenuna, A. A. Jlpo3noBa u ap. «Xumus. YTiayOneHHbIH ypoBeHb». 10 kimacc / B. B.
Epemun, A.A. Hpo310B, N.B. Epemuna, B. . MaxoHuHa,
0. 10. CumonoBa, 2.10. Kepumos. — M.: JIpoda, 2018. — 339 c. : ui.

5. Metonuueckoe mocodue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Jlpo3noBa u 1p. «Xumust. YriayoaeHHsiid ypoBenby. 11 kinace / B. B. Epemun, A.A. JIpo3aos, U.B.
Epemuna, H.B. Bonkosa, H.B. ®upctosa, 23.10. Kepumos. — M.: [Ipoda, 2018. — 423 c. : un.

6. I'ycema, E. B. Xumus ana CIIO: yue6HO-MeToauueckoe nocobue / E. B. I'yceBa, M.
P. Buranmmuna, 1. Y. KynukoBa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-
4., — Tekcr: osnekTpoHHbii // Jlanp :© »1neKTpOHHO-OMOMHOTeuHas cucrema. — URL:
https://e.lanbook.com/book/196096 (nmara oGpamienus:: 14.10.2022). — Pexum moctyma: st
aBTOPH3. M0JIb30BATEICH.

7.  UYepnukona, H. FO. Xumus B 10CTYIHOM U3JI0KEeHUU: yueOHOe rmocodue ais cro / H.
1O. YepnukoBa. — 2-e u3a., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-
8114-9500-9. — TexkcT: >nekTpoHHbIN // JlaHb: 3nekTpoHHO-OMbIMOTEeYHas cucremMa. — URL:
https://e.lanbook.com/book/195532 (nmara oGpamienus:: 14.10.2022). — Pexum moctyma: st
aBTOPH3. MOJIb30BATEICH.

8. leBnunpiHa, JI. B. Xumus: yue6noe nocobue / JI. B. IlleBHunpina, A. M. AnapHes.
— Hosocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. — Tekcr: anexkTpoHHbIi //
Jlanb: anekTpoHHo-OuOMHMOoTeuHas cucrema. — URL: https://e.lanbook.com/book/118505 (mata
obpamenus: 14.10.2022). — Pexum moctyna: Juisi aBTOPU3. MOIB30BATEICH.



9.  bmunos, JI. H. Xumus: yaeonuk ans CIIO / JI. H. baunos, U. JI. [lepdumnosa, T. B.
CoxkonoBa. — 2-e usf., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 ¢. — ISBN 978-5-8114-
7904-7. — Texkcr: anektpoHHblit // Jlanb: 3nekTpoHHO-OMONMOTedHast cucrema. — URL:
https://e.lanbook.com/book/167183 (mara oOpamienus: 14.10.2022). — Pexum nocrtymna: uis
aBTOPU3. IIOJI30BATENICH.

10. Taopuensn, O. C., JIeicoBa, I'. I'. Xumusi: KHUTA I IPETIOaBaTeIIs: yue0.-MEeTO/I.
rnmocobue. — M. Akamemus, 2012. - 332 c.

11. Yepuuxosa H. lO., MemepsixoBa E. B. Pemaem 3agaun no XuMuu caMOCTOSITENIBHO:
yuebnoe nocobue / H. 10. YUepnukona, E. B. Memepskoa — Cankr-IlerepOypr: Jlanp, 2022. —
328 c.

12. PesnukoB B. A. CO0pHUK ynpa)XHEHUH U 3aJad 110 OPraHMYECKOH XUMUH: ydeOHOoe
noco6ue / B.A. PesuukoB — Cankr-IlerepOypr: Jlanp, 2021. — 226 c.

13. Kamycrtuna A. A., Xameuernko U. I'., JIubanos B. B. O01mas u HeopraHudeckas XuMusl.
[Ipaktukym / A. A. Kanycruna, U. I'. Xanbuenko, B.B. JIubanos— Caunxrt-IlerepOypr: Jlanb,
2020. — 152 c.

14. Tabpuensu O.C. Xumus: y4ed. s crya. npod. yued. 3aBenenuii / O.C. ['abpuensiy,
N.T". OctpoymoB. — M., 2016.- 256 c.

15. Tabpuensn O.C. Xumus mi1s npodeccuil U cnenuaaibHOCTENH TEXHUUECKOTO MPOHIIS:
yueOHHUK JUTS CTY. yupexaeHuit cpea. mpod. oopasosanus / O.C. Tabpuensu, N.I'. Octpoymos.
— 4-e u3n., crep. — M. : U3narenbckuii meHTp «Akagemus», 2017. — 272 c.

HNHTepHeT-pecypcebl:

1. hvsh.ru — XKypHan «XuMust B IIKOJIE.

2. https://postnauka.ru/themes/chemistry — nmexiuu mo xumun Ha caiite [ToctHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

3. HayuHo-momynspHbIil IPOEKT «JIEMEHTHI OOIBIION HAyKn» ((PU3HKa, XUMHUS,
MaTeMaTHKa, aCTPOHOMHUS, HAYKHU O JKU3HM, Hayku o 3emie). HoBocTu Hayku, KHUTH, Hay4YHO-
MOMYJISIPHBIE CTAThH, JIEKIIUU, SHIIUKJIOTIEIUH.

4. http://gotourl.ru/4783 (http://potential.org.ru/)

5. Caiit HayuHo-niomyssipHOTO XypHana «llorermuamy. XKypuan uzgaéres ¢ 2005 r., ¢
2011 r. — pazgen «XuMus».

6. http://gotourl.ru/4785 (http://www.hij.ru/)

7. CaliT Hay4HO-TIOMYJIIPHOTO JKypHana « XuUMUs U ku3Hby. XKypHan uznaércs ¢ 1965 r.


https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4780
http://elementy.ru/)
http://gotourl.ru/4783
http://gotourl.ru/4783
http://potential.org.ru/)
http://gotourl.ru/4785
http://gotourl.ru/4785

4. KOHTPOJIb 1 OIEHKA PE3YJLTATOB OCBOEHHSI YYEFHOI

JUCHUILINHDBI

KoHTponb U oLEHKa pe3yabTaTOB OOY4YEHUS OCYLIECTBIIAETCS IPENOJaBaTelIeM B
IIpoLiecce MPOBENECHUS IPAKTUUECKUX 3aHATUN U Ja00PaTOPHBIX pabOT, TECTUPOBAHMS, a TAKKE
BBINIOJIHEHUS] O0y4YaIOUIMMUCS UHAUBUAYAIbHBIX 3aJaHuil. Pe3ynbTaTel 00y4yeHUs ONpeaessioT,

4qTo o6yqa101unecsl JOJDKHBI 3HATb, MMIOHUMATh W JCMOHCTPHUPOBATH IO 3aBCPHICHUU HU3YUYCHUA

JIUCIUILINHEL

st popmMHupoBaHUs, KOHTPOJIS U OLEHKH PE3yIbTaTOB OCBOCHHS Y4eOHOW JMCIUTUTAHBI
HCII0JIb3YETCSI CUCTEMA OLIEHOYHBIX MEpPONPUATUH, ITpeICTaBIsoIIasi COO0M KOMIUIEKC yueOHBIX
MEpPOTIPUATHI, COTJIACOBAHHBIX C pe3ylbTaTaMu OOyueHHUs U CPOPMYIUPOBAHHBIX C yUETOM
OI'OC COO (mpenmetHsbie pe3yabTaTsl o quciuminiae) u I'OC CIIO.

Ne [ OK/IIK Monyas/Pa3nen/Tema PesyabTat 00yuenus THunbl 0OLEHOYHBIX MEPONPUATHIA
I OcHoBHOe coiepKaHue
1 Paznen 1. OcHOBBI DopMyTUPOBATH 0a30BbIE
CTPOEHHUS BellecTBa MOHSITHSA M 32aKOHBI XUMHUH
1.1 [OKO01 Ctpoenne aToMOB CocTaBiATh XUMHYECKHE 1. Tect «CtpoeHue aToMOB
XUMHUYECKUX DJIEMEHTOB U |(DOPMYIIBI COCTMHEHH B XUMHYECKUX 3JIEMEHTOB U TIPHUPOIa
IPUPOIa XUMUIECKOI COOTBETCTBHH CO CTEMEHBIO |XUMHUYECKOH CBSI3U.
CBSI3H OKHCIICHHS] XUMUYIECKUX 2. 3a71aun Ha COCTaBJICHHE
3JIEMEHTOB, UCXO/A U3 XUMHYECKUX (DOPMYJIT IBYXaTOMHBIX
BaJICHTHOCTH 1 COCTMHEHUH (OKCHIOB, CYIb()UI0B,
3JIEKTPOOTPUIIATENFHOCTH  |THIPHUIIOB U T.II.).
3. 3ajaHus HA MCIIOTB30BaHKE
XUMHYECKON CUMBOJIMKH U HAa3BaHUI
COEIMHEHNH TT0 HOMEHKJIAType
MEKTyHapOIHOTO COI03a
TEOPETUUYECKON U MPUKIAJTHON XUMUU
Y TPUBUAIBHBIX HA3BaHUH IS
COCTaBIICHHS] XUMHYECKUX (HOpMYTT
JIBYXaTOMHBIX COEIWHEHUH (OKCHJIOB,
Cynb(GUAOB, THAPUIIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX COCAMHEHUN
OTJENBHBIX KIACCOB
1.2 [OKO01 [lepronnueckuii 3akoH 1 | XapaKkTepu3oBaTh 1. Tect «Meramnveckue /
OK 02 tabmuna .M. MeHzeneeBa | XUMHYECKHUE JIEMEHTHI B HEMeTaJJInJYeCcKue CBOMCTBA,
COOTBETCTBHH C UX AJIEKTPOOTPUIIATENFHOCTh M CPOICTBO
TIOJIOKEHUEM B K DJIEKTPOHY XUMHYECKUX JIEMEHTOB
MIEPUOINIECKON CUCTEME B COOTBETCTBHUE C MX JIIEKTPOHHBIM
XUMHYECKUX 3JIEMEHTOB CTPOEHHUEM U TIOJIOKEHUEM B
H.1. MenneneeBa MIEPUOIUYECKON crCTEME
XHMUYeCKuX deMeHToB JI. 1.
MenneneeBay.
2. [IpakTrueckue 3a1aHus HA




OK/IIK

Moayas/Pa3nen/Tema

PesyabTat 00yuenus

THIBI OLEHOYHBIX MEPONIPUATH I

YCTaHOBJICHUE CBA3U MEKITY
CTPOCHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB U MEPUOIUIECKUM
M3MEHEHHUEM CBOMCTB XMMHUYECKHUX
3JIEMEHTOB U UX COEIMHEHUN B
COOTBETCTBHH C MOJIOKECHUEM
Ileproguyeckoii cucreMe.

3. IIpakTUKO-OpHEHTHUPOBAaHHBIE
TEOPETUUECKUE 3aTaHUS HA
XapaKTepU3aIIi0 XHMHUIECKUX
aneMeHToB: «Meramnieckue /
HEMETAJINTNYECKHUE CBONCTRA,
3NEKTPOOTPUIIATENILHOCTH U CPOJICTBO
K 3JICKTPOHY XMMHNYECKUX IJICMCHTOB
B COOTBETCTBUE C UX DJICKTPOHHBIM
CTPOCHHEM U ITOJIOKCHUEM B
MEePUOANYECKON CUCTEME
XUMHUYCCKUX DJIEMCHTOB

J.N. MenneneeBa»

Pazgen 2. XumMuueckue
peakunu

XapaKTepmonaTb THIIBI
XUMHYIECCKHUX peaRHHﬁ

KontpoabHasi padoTa
«CTpoeHue BelecTBa U
XHMHUYECKHE PeaKuiDy

2.1

OK 01
OK 04

Tunel XUMHYECKHX
peakiui

CoCTaBIATh peaKIIny
COC/IMHEHHUS, Pa3NIOKCHUS,
oOMeHa, 3aMelleHHUS,
OKHCJIUTENLHO-
BOCCTaHOBUTENBHBIC
peakuu

1. 3amaun Ha cocTaBiIeHUE
YpaBHEHUH peaxinii:

— COEIMHEHNs, 3aMeIIEeHUS,
pasiIoKeHus, 0OMEHa;

— OKHCITUTENBHO-
BOCCTAHOBHTEIHHBIX PEAKITHil C
WCIIOJIH30BAHIEM METOA
3JIEKTPOHHOTO OajamHca.

2. 3amaun Ha pacyeT Macchl BEMIECTBA
i 00bEMa

Ta30B 110 H3BECTHOMY KOJTHMYECTBY
BEIIECTBAa, Macce Wi 00BEMY OJTHOTO
W3 yYaCTBYIOIINX B PEaKIINN
BEILIECTB; PACUYETHI

Macchl (00BEMa, KOTHIecTBa
BEIIECTBA) MPOILYKTOB PEAKIIHH, €CITH
OJTHO M3 BEIIECTB UMEET MTPUMECH

2.2

DNeKTpOoNnTHIeCKast
IACCOLTMAIU U MOHHBII
oOMeH

CocTaBniaTh YpaBHCHUA
XUMUYCCKUX PCAKIIUU
HOHHOI'0 0OMEHA ¢ y4aCTuem
HCOPraHUYCCKUX BCIICCTB

1. 3apanus Ha cocTaBiieHHE
MOJIEKYJIIPHBIX U MOHHBIX PEaKIUi C
y4acTHEM KHCJIOT, OCHOBaHUH U
COJIEH, YCTaHOBJICHHUE U3MEHEHUS
KHCJIOTHOCTH CPEIbI

2. JJabopaTopHas paborta "Turmbl
XUMHUYECKUX peakuun”




OK/IIK

Moayas/Pa3nen/Tema

PesyabTat 00yuenus

THIBI OLEHOYHBIX MEPONIPUATH I

Pa3zpgen 3. Ctpoenue u
cBOlicTBa
HECOPraHU4€CKUX
BEIIECTB

HccnegoBats cTpoeHune u
CBOIICTBA HEOPTraHNYeCKHUX
BelllecTB

KonTpoabnas pabora
«CBoliCTBa HEOPTrAaHMYECKHUX
BeIIeCTB)

3.1

OK 01

Knaccugukanus,
HOMEHKJIaTypa U CTPOCHUE
HCOPraHMYCCKMX BCIICCTB

KnaccuduumpoBatsb
HEOpPraHMYECKHE BEIIECTBA B
COOTBETCTBHU C UX
CTpPOCHHEM

1. Tect «<HoMeHknaTypa ¥ Ha3BaHUC
HEOPTraHWYEeCKUX BEIIEeCTB UCXONA U3
UX XUMHYCCKOU (hOPMYJIbI WK
COCTaBIJICHHE XUMHUECKOH (POPMYIIBI
MCXO/IA U3 Ha3BaHUS BEIIECTBA IO
MEXIYHAPOJHOU WINA TPUBUAIBHON
HOMEHKJIAType».

2. 3ajiaum Ha pacyeT MacCOBOM J0JIN
(Macchl) XUMHYECKOTO DJIEMEHTA
(coenuHeHus) B MOJIEKyJie (CMECH).
3. [IpakTryeckue 3aaaHus 10
KJ1acCH(UKAIIMH, HOMEHKIIATYPE U
XUMHUYECKUM (opMysiam
HEOPTaHWYECKHUX BEIIECTB
Pa3ITMYHBIX KIIACCOB.

4. TIpakTrdeckue 3a/IaHus Ha
OonpeneeHne XUMUYECKON
aKTHBHOCTH BEIIIECTB B 3aBUCHMOCTH
BHJIa XUMHYECKOW CBS3H M TUTIA
KPUCTAJNIMYECKOU PelIeTK!

3.2

OK 01
OK 02

DUBUKO-XUMHUYECKUE
CBOMCTBa HEOPraHUYECKUX
BEIIIECTB

YcraHaBnmMBaTh 3aBUCUMOCTh
(hU3UKO-XUMHIECKUX
CBOMCTB HEOPTraHUYECKUX
BEIIECTB OT CTPOEHUS
aTOMOB M MOJIEKYII, a TaKKe
THUMA KPUCTATITUYECKON
pereTKu

1. Tect «OcoOEHHOCTH XUMHYECKUX
CBOMCTB OKCHOB, KHCIIOT,
OCHOBaHHH, aM(pOTEPHBIX
THUJIPOKCHUJIOB U COJICH».

2. 3aiaHus Ha COCTAaBJICHUE
YpaBHEHUI XUMUUYECKUX PEaKLUi C
Y4aCTHEM MPOCTHIX U CIOKHBIX
HEOPTaHWYECKHUX BEIIeCTB: OKCH/IOB
METaJJIOB, HEMETAJIIOB U
aM(OTepHBIX JIEMEHTOB;
HEOPTaHWYECKUX KUCIIOT, OCHOBAaHUH
1 aM(OTEPHBIX THIIPOKCHJIOB,
HEOPTaHWYECKUX COJIEH,
XapaKTePU3YIOINX WX CBONCTBA H
CIIOCOOBI MOTYYEHUSI.

3. [IpakTiKo-OpUEHTUPOBAaHHEIE
TEOpPETHYECKUE 3aJaHHsI HA CBOHCTBA
Y TIONTy4YE€HU e HEOPTAaHUIECKUX
BEIIECTB




Ne [ OK/IIK Mopnyas/Paznen/Tema PesyabTat 00yuenus THIBI OLEHOYHBIX MEPONIPUATH I
3.3 |OK 01 Unentuduxanus UccnenoBate kauectBenHbie |1. [IpakTnko-opHeHTHPOBAHHBIE
OK 02 HEOPraHMYECKUX BEIIECTB |pEaKUH HEOPTaHHMUECKUX  [3aJaHusl 10 COCTaBJICHHIO
OK 04 BEILIECTB XMUMUYECKUX Peakuil ¢ ydyacTueMm
HCOPraHn4CCKUX BCIUICCTB,
HCIIOJIB3YEMBIX IJId UX
UICHTU(UKALINY.
2.JlaGopaTopHas paboTa:
“Unentrndukanus HEOPraHMYECKUX
BEIIECTB”
4 Paznen 4. CTpoenue u HccnenoBats crpoenue 1 | KonTposabHas paGora
CBOICTBA OPraHMYecKUX |CBOiicTBa opranuyeckux |«CTpoeHue ¥ cBOiCTBa
BeIIECTB BeIIeCTB OpraHuYecKuX BelecTB»
41 |OK 01 Knaccudukanms, crpoenune|KnaccupumnmpoBaTs 1. 3aganus Ha cocTaBiieHHE Ha3BaHUN
¥ HOMEHKJIaTypa OpraHWYEecKHE BEIIECTBA B |OPraHUYECKUX COCTMHEHHH 110
OpraHUYECKUX BELIECTB COOTBETCTBUH C UX TPUBHUAIILHOW MJIM MEKYHapPOIHON
CTpOEHHEM CHCTEMaTHYeCKOW HOMEHKIIAType.
2. 3a/1aHKs HAa COCTABJIEHUE MOJHBIX
U COKPAILEHHBIX CTPYKTYPHBIX
(dhopMys1 OPraHUYECKUX BEIIECTB
OTZEIbHBIX KIaCCOB.
3. 3ajaun Ha ompeaeIIeHUe
mpocTeitei GopmMyIsl
OpPraHUYECKON MOJIEKYJIbl, UCXOAS U3
DIIEMEHTHOTO cocTaBa (B %)
42 [OKO01 CBoiicTBa OpraHUYECKUX | Y CTaHaBIMBATh 3aBHCUMOCTH| 1. 3amaHus Ha COCTaBIICHIE
OK 02 COoeIMHEHU N (hU3UKO-XUMHICCKUX YpaBHEHUN XUMUUYECKUX PEaKLUi C
OK 04 CBOMCTB OpraHUYECKHX Y4aCTHEM OPraHUYECKUX BEILECTB Ha

BEILECTB OT CTPOEHHUS
MOJIEKYJI

OCHOBAHHUH UX COCTaBa U CTPOCHHUS.
2. 3aaHus Ha COCTABJICHHE
YpaBHEHUI XUMHUYECKUX PEAKLIUiA,
WTIOCTPUPYIOIINX XUMUYIECKUE
CBOHCTBA C y4€TOM MEXaHHU3MOB
MPOTEKAHUS TAaHHBIX PEaKINH 1
TeHETHYECKOH CBSI3M OPraHUYEeCKHX
BEILIECTB Pa3HbIX KIIACCOB.

3. PacuerHsble 3a1a41 10 ypaBHEHUSIM
peakLuii C yyaCcTHeM OpraHWYeCKHX
BEILIECTB.

4. JlabopaTtopHas paboTa
“IIpeBpalieHust OpraHUYECKUX
BELIECTB IpU HarpeBaHuu"




Ne [ OK/IIK Mopnyas/Paznen/Tema PesyabTat 00yuenus THIBI OLEHOYHBIX MEPONIPUATH I
4.3 |OK 01 Unentuduxanus Hccnenosats kauecTBeHHbIe |1.IIpakTuko-OopreHTHPOBaHHbBIE
OK 02 OpPraHMYECKHX BEIIECTB, |pPEAKIMU OPraHUUYECKUX 3aJIaHUs 110 COCTABIICHUIO
OK 04 WX 3Ha4Y€HUE U COEMHEHNN OTJENBHBIX XMUMHMUYECKHX PEAKLHUN ¢ ydacTHeM
prUMeHEHHE B OBITOBOM M |KJ1accoB OpPraHMYECKHUX BEIIECTB, B T.4.
MIPOU3BOJICTBEHHOM WCIOIB3YEMBIX JJIS UX
JeSITeTbHOCTH YelIOBEKa uaeHTH(QUKaUK B OBITY H
MIPOMBILIIEHHOCTH.
2.JIaGopaTopHas paboTa:
“UnenTrduKkanus opraHnIecKuX
COEJIMHEHUH OT/ENIbHBIX KIacCcoB”
) Pazgen 5. Kuneruueckne | XapakTepu3oBaTh
U TEpPMOAMHAMMYECKHE |BJIMSHUE PA3THYHbBIX
3aKOHOMEPHOCTH (haxTopoB Ha paBHOBecHe
NPOTEKAHUA H CKOPOCTh XMMHYEeCKHX
XHMHUYECKHX PeaKkui peaxkuuit
5 |OKO01 CKOpOCTh XUMHUYECKUX XapakTtepuzoBaTh BiusHue |[IpakTHKO-OpHEHTHPOBAHHBIE
OK 02 peakuii. XuMHu4YecKkoe KOHIIEHTPAIHA TEOPETUYECKUE 3aITaHUS HA aHAJINA3
paBHOBecHe pearupyromumx BemecTB 1 (hakTOpOB, BIUSIOIINX HA U3MEHEHHE
TEMIIEpaTyphl Ha CKOPOCTh  |CKOPOCTH XMMHUYECKOH PEeaKInu.
XUMHYECKUX PEAKIIUIl IIpakTHKO-OpUEHTUPOBAHHBIE
XapaxkTepu3oBaTh BIUSHUE |3alaHUS Ha IPUMEHEHHUE IPUHIUIA
u3MeHeHus: KoHueHTpauuu |Jle-Illarenbe niist HaXOXKIEHUS
BEILIECTB, PEAKIUM CpPellbl U |HAIpaBJICHUs CMELIEHUS PABHOBECHS
TEMIIEpPaTyphbl Ha CMEILEHNE |XMMHMUYECKOH peakluy U aHaJIu3
XMMHYECKOT0 paBHOBeCUsI | (PaKToOpoB, BIHAIOLIMX HA CMEICHUE
XMMHYECKOTO PABHOBECHS
6 HccnenoBatn
Pasaen 6. PacTsophi HCTHHHBIEPACTBOPBI €
3aJaHHBIMH
XapaKTepuCTUKAMH
6.1 |OK 01 [lonsTre o pacTBopax Pasnnyate ncTuHHBIE 1. 3agaun Ha TPUTOTOBIICHHE
OK 02 pacTBOpPHI pacTBOpPOB.
2. IIpaKTHKO-OpHEHTUPOBaHHbIE
pacueTHbIE 3a/1aHHs HA TUCTIEPCHBIE
CHCTEMBI, HCIIOIb3yEMbIE B OBITOBON
Y TIPOU3BOJICTBEHHOH AESTEIbHOCTU
YenoBeKa
6.2 |[OK 01 HUccnenoBanue cBoicTB Hccnenosats Gusmko- JlaGoparopnast pabota
OK 04 pacTBOpOB XUMUYECKUE CBOICTBA “IIpuroroByieHue pacTBOPOB™
MCTHHHBIX PACTBOPOB
Il | IIpodeccnoHANBLHO-OPHEHTHPOBAHHOE coflep:KaHMe (Coep:KaHue MPUKJIATHOTO MOLYJIfA)
7 Paznen 7. OuneHuBaTh NOCJHEACTBUS |3aluTa Keiica (¢ yueTom Oyayineit

Xumus B ObITY U
NMPOU3BOACTBEHHOM
JAesATeJIbHOCTH YeJI0BeKa

OBITOBOM N
NPOU3BOJACTBEHHOH
JAesITeJbHOCTH YeJ0BeKa C

npo¢ecCHOHAIBLHOM JesITeIbHOCTH)




Ne [ OK/IIK Mopnyas/Paznen/Tema PesyabTat 00yuenus THIBI OLEHOYHBIX MEPONIPUATH I

MO3M U IKO0JIOrNYeCcKon
0e30macHOCTH

OK 01 XuMmus B OBITY U O1eHUBATh MTOCIICACTBUS Ketic (¢ yuerom Oyaymie

OK 02 MIPOM3BOJICTBEHHOM OBITOBOM U npodeccHOHAIBLHON JAESTETBHOCTH)

OK 04 JIEITENBHOCTY YEJIOBEKA  [[TPOU3BOACTBEHHOMN Tema kelica: JlekapcTBa Ha OCHOBE

OK 07 JEATEIIbHOCTH YEJIOBEKA C | PaCTUTENBHBIX MPENapaToB

K 2.1.- MTO3UIINH 3KOJIOTHYEeCKOM

2.5. Oe3omacHOCTH




IFOCYJAPCTBECTBEHHOE ABTOHOMHOE ITPO®ECCHUOHAJIBHOE

OBPA3OBATEJIbHOE YUPEXKJIEHHUE CAPATOBCKOM OBJIACTH

« TEPEJIOBCKHUU ATPAPHBIN TEXHUKYM>»

5. KAJJEHJIAPHO-TEMATHYECKHWMH IJIAH

Ha 2024 — 2025 y4yeOHbIii roa

Hucrunmunaa: OY .08 Xumus

Crnennanbaoctb kog1: 38.02.08 Toprosoe nemno

[IpenogaBatens: A6nymaeBa ['ynpHapa AnumxanoBHa, penogaBarens ['ATIOY CO

«ITepentoOCKuil arpapHbIN TEXHUKYM»

YyeOHast Harpy3ka o0y4Jaronuxcsi, 9acoB

3aHATUS BO B3aUMOJACUCTBUH C MIPEMNOAABATEIEM, YACOB

MPUKIATHOU MOIYIIb

3

2

g

5 OcnoBHoe

2. (mpaxTHyeckas

= COJIepIKaHue

. o HIOJITOTOBKA)

<] )

= ‘2

= Q

9] I

= = =

2] < [ (&) [0} (] () R
o 5] — 2] = <
= 3 235 = | g = 2 S S 2 s | =
8 [<0] =) < o 4 = Q < = = j=nd
= . g g 5 ol & 3 ) 2 8 & 5 | 2«
0 = =) ta) R 2 o ~ =) e ) =) = & > =
S = S 3 = = 8 5 = =l s 85| 2

= °© 2| ES| E = S| E=| E= = % o

= T E 52| ok | o E| EE| 2E| o E| EE| &8 BE| 5%
o 8 2 3 33| 58| 55| 25 85| 5|25/ 8%=| | =28
e, 3, an & s 5 9o F S | &5 85| 05| &8 | & % T S ©
SN ol t=) 88 faa) HN :N < F& :CG < o) [a |
28 | 2 S | &% ~ S|ES|Es | ESESIES] ZEE
1 ? 8

72 - 72 23 24 8 6 - - 2

dopma npomexyTouHoit aTTecTany — AU PepeHPOBAHHBIN 3a4eT




HJIaHI/IpOB AHUC COACPKAHUA NUCHUITIINHBI

HaumenoBanue
pa3nenoB u TeM

Ne zagsaTus

KonnuecTBo yacos

Tun
y4eGHOr0
3aHATHA (B

COOTBETCTBUH
¢ YMK)

CpencrBa 00ydeHHs

Turnsl OLleHOYHBIX
MEpONpUATUI

camo
CTOSIT
eJbH
as
pabo
Ta

(A/3)

1 kype 1 cemecTp

Pa3nes 1. OcHOBBI CTPOEHUSI BellleCTBA

6

OcHOBHOE COJ

ep:kaHue

1-4 | Tema 1.1.

CtpoeHune aTOMOB XUMHUYECKUX
AJIEMEHTOB ¥ MPUPOJIA XUMHUYECKOM
CBSI3H.

4

Jlexuus,
MPAKTUYECKOE
3aHIATHE

MynbTUMEIUIH
oe
obopynoBaHue.

Tect «CtpoeHue
aTOMOB
XUMHYECKUX
3JIEMEHTOB H
npupoaa
XUMHUYECKOUN
CBSI3HY.

3agaun HA
COCTaBJICHHE
XUMHYECKUX

dbopmyit.

5-6 | Tema 1.2.
[lepuoandeckuii 3ak0oH W TabIHIIA

.. MenneneeBa

Jlekums,
MIPaAKTUIECKOE
3aHATHE

MynbTUMenuiH
oe
obopynoBaHue.

®poHTaNBHBIN
orpoc,
BBITIOJTHEHHENPAK
TUYECKHE 3aJIaHUs
Ha YCTaHOBJICHUE
CBSI3M MEXKITY
CTPOCHHUEM
aTOMOB
XUMHUYIECKUX
JIEMEHTOB U
MEPUONIECKIM
M3MEHEHUEeM
CBOICTB
XUMHUYIECKUX
JJIEMEHTOB U UX
COEIMHEHUN B
COOTBETCTBHH C
TTOJIOKEHIEM
[Iepuoauueckoit
CUCTEME.

Paznen 2. Xumnueckue peakiuuu

11




7- | Tema 2.1. Tunsl XuUMHAYECKUX
12 | peakuuit

Jlexuus,
MPaKTUYECKOE
3aHTHE

JlaboparopHoe
o0opyioBaHueE,
XHMHUYECKUE
PEaKTHBBI

OpOoHTAIBHBII
omnpoc,

3agauu Ha
COCTaBJICHUE
YpaBHEHUH
peaKui:

— COCTMHEHUS,
3aMeIeHus,
pa3lIoKeHuUs,
obmena;

— OKUCIIUTEIHHO-
BOCCTaHOBUTEIIbH
BIX PEAKIUN C
HICIIOJIb30BaHUEM
METO/1a
AJIEKTPOHHOTO
Oamanca.

Tema 2.2. DnexTpoimMTHYecKas

13- | quccoumanus v MOHHBIA OOMEH
16

Jlekunms,
MIPaAKTUIECKOE
3aHIATHE

MynbsTHMenuii-
HOE
obopynoBaHue.
JlaGopaTopHoe
obopynoBanmue,
XUMHYECKUE
PEaKTHBBHI

3agaHus Ha
COCTaBJICHHE
MOJIEKYJISIPHBIX U
VIOHHBIX PeaKiuil
C y4acCTHEM
KHCJIOT,
OCHOBaHHH U
coJIeH,
YCTaHOBJIEHUE
W3MEHEHUS
KHCJIOTHOCTH
cpenpl

KontpoabHas padora 1
17 | Ctpoenue BelecTBa U XUMHUYECKHE
peakinuu

KonTponrHoe
3aHITHE

Meronnyeckue
YKa3aHHUS.

TectupoBanue.

Pasgen 3. CrtpoeHme wu cBoiicTBa
HEOPraHWYeCKHX BellecTB.

11




18-
21

Tema 3.1. Knaccudukarus,
HOMEHKJIaTypa b3 CTpOEHHE
HEOPraHMYECKUX BEIIECTB

Jlexuus,
MPaKTUYECKOE
3aHTHE

Meronudeckue
yKa3aHUs,
MPE3CHTAIUHY,
TaOJINLBI.

TectupoBanue
Tect
«HomeHknatypa u
Ha3BaHUE
HEOPTaHUYECKUX
BEIIIECTB UCXOJIS
U3 UX
XUMUYECKOU
(bopmMyITBl WK
COCTaBJICHHE
XUMHUYECKOU
(bopMyITBI UCXOS
W3 Ha3BaHUS
BEIIECTBA IO
MEXTyHapOIHOU
WJIY TPUBUAJIBHOU
HOMEHKJIAType».
3amaun Ha pacyer
MacCOBOW J10JIH
(macchr)
XHUMHYECKOTO
JIeMeHTa
(coemmHeHMs) B
MOJIEKYJIE
(cmecn),

(hpOHTATBHBII
orpoc

25

Tema 3.2. DOUMKO-XUMUYECKUE
CBOMCTBA HEOPraHuYEeCKUX
BELLECTB.

Jlexmus,
MIPaKTHIECKOE
3aHATHE

Meronmyeckne
yKa3aHusl,
[IpPE3CHTAIUY,
TaOJINIIBI.

ITpaxTuko-
OpHEHTHPOBAHHBIC
TEOPETUIECCKIE
3aJaHus Ha
CBOMCTBa 3

MOJTy4eHne
HEOPraHUYEeCKUX
BEILIECTB

26-
27

Tema 3.3. Nnentudukanys
HEOPraHMYECKHUX BEIECTB

IIpaktuueckoe
3aHATHE

Meronnyeckne
yKa3aHwsl,
Mpe3eHTAalNH,
TaOJIUIIBI.

JlabopartopHas
paborta:
“Unentudukanus
HEOPTaHUYECKUX
BeliecTs”

28

KonTpoabnas padora 2
CaoiicTBa HEOPraHWn4eCcKUxX
BEILIECTB

KontponsHoe
3aHATHE

Meroguueckue
YKa3aHWUS.

TectupoBanue

Paznen 4. Crpoenue u

CBOJICTBa

OPraHuvYeCKHUX BCIIECCTB

20




29- | Tema 4.1. Knaccuduxkarus, Jlexnus, MynsTMenuitH | 3agaHus Ha
34 | ctpoeHue H HOMEHKJIATypa TIpaKkTHIeCKOe Og COCTABJICHUE
3aHATHE 000pY/IOBAHHE, | yospammii
OpPraHUYECKUX BELIECTB. METOLITECKIE opramecKix
yKa3aHwusl, .
TaGHIIEI | coemumenuii o
mapocrepxkHe- | TPUBHANBHOM MM
BbIE MOJENH | MEXIYyHApOIHON
MOJIEKYIT CUCTEMAaTHUYECKOMN
OpraHUYECKUX HOMEHKJIATYpE.
BCILCCTB. 3amaHus Ha
COCTaBIICHHE
IIOJIHBIX U
COKpAILIEHHBIX
CTPYKTYPHBIX
dopmyi
OpraHUYECKUX
BEILECTB
OTAEJILHBIX
KJIACCOB.
35- | Tema 4.2. CBoiCTBa OpraHUYECKUX Jlexus, Meronnueckne | 3amaHus Ha
42 | coenmuenmuit NPAKTHYECKOE | YKA3aHMs, COCTABJIECHHE
3aHATHE HpEe3EHTALUH, ypaBHeHwHii
TaOJINIIBI.
XUMHYECKUX
peaKIuu,
WILTIOCTPUPYIOIIUX
XMMHYECKUE
CBOMCTBA C
YIETOM
MEXaHU3MOB
pPOTEKAHUS

JIAaHHBIX PEAKIHNI
W T€HETUYIECKOMN
CBSI3H
OpPTaHHYECKUX
BEIIECTB Pa3HBIX
KJIaCCOB.
Pacuernnie
3aJa4H 10
YpaBHEHUSM
peakuuii ¢
ydacTuem
OpPTaHHYECKUX
BEILIECTB.




43- | Tema 4.3. 5 Meroauueckue | JlaGopatopHas
47 | nentuduKauus opraHnuecknx IIpakTuueckoe | ykasauus, pabora:
3aHITHE TaOJIULBI. “Unentudukanus
BEIICCTB, UX 3HAYCHUE U OpraHIecKuX
MIpUMEHEHHE B OBITOBOU U COeHHEH I
MIPOU3BOJICTBEHHOM JI€ATEIILHOCTH OT/IENTbHBIX
4eJI0BEKa KJ1accoB”
48 | KonrpoJabHas padora 3. 1 | KourponsHoe | Meroguueckue | TectupoBanue
CprKTypa u CBOI‘/’ICTBa 3aHATHUC YKa3aHus.
OpPraHUYECKUX BEILIECTB
Paznen S5. Kuneruueckue u| 4 | OcHOBHOE coepKaAHUE
TEPMOJUHAMHYECKHE 3AKOHOMEPHOCTH
NPOTEKAHUS XUMHYECKHX PeaKkuuid
49- | CKOpOCTb XUMHYECKHX PEAKIIHH. 4 | Ilpaktuyeckoe | Meroaudeckue ITpakTuko-
52 | Xummueckoe paBHOBECHE 3aHsATHE YKa3aHUsl. OpUEHTHUPOBAH
bIC
TEOPETHYECKHE
3aJIaHUs Ha
aHaJu3
¢dakTopos,
BIIUSIOIINX Ha
NU3MCHCHUC
CKOPOCTH
XUMHYECKOU
pEaKIHH.
Pa3nen 6. PacTBopnl 4
53- | Tema 6.1. 2 Jlexmus, Meronuueckue 3amaun Ha
54 | Tloustre o pacTBopax IPAaKTUYECKOE | yKa3aHHUS. IIPUTOTOBJICHHE
samsTHe PacTBOpOB.
55- | Tema 6.2. MccnegoBanne CBONCTB 2 | Ilpaktnyeckoe | Meroguueckue JlaGopaTopHast
56 | pactBOpOB 3aHITHE YKa3aHHs. pabora
“IIpuroronie-
HHE pacTBOPOB”
IIpodeccunonaibHO-OpHEHTHPOBAHHOE 14
coJiep:KaHue (comep:kanue
NPHUKJIATHOTO0 MOYJIs1)
Paznen 7. Xumus B ObITYy H
NMPOU3BOACTBEHHOM JAesiTeJIbHOCTH
YeJ0BeKa
57- | Xumus B ObITY u| 14 | Jlexuus, Meronuueckue 3amanus
70 | mpOU3BOJACTBEHHON JAESATETHHOCTH NPaKTUYECKOC | yKa3aHus, «OuenuBanue
yeloBeKa 3aHATHE nabopatopHoe HOCJIEACTBUI
00opyI0oBaHHUe, ObITOBOM 3§
XUMHUYECKUE MPOU3BO/ICTBEH
PEaKTUBBI. HOI
JeATETBHOCTH
YeI0BeKa c
MO3ULIUH
3KOJIOTHYECKOU
0€3011aCHOCTHY.




71-
72

HpOMe)KyTO‘{HaH aTTeCTalus.

Huddepenup
O-BaHHBIN
3a4erT.

Meronuuec-xue
YKa3aHHUs.

TectupoBanue,
peLieHue
pacyYeTHBIX
3a1a4, 3alluTa
KEHCOB.

Hroro

72




6. TEMbI MTHANBUJYAJIbBHBIXITPOEKTOB

1. Kuznub u HayuHas nearenbHocTh A.M. byTtiieposa.

2. Copepxanme BuTamuHa C B TNpOAyKTaX W €ro BIMSHHE Ha 370pPOBbE YeEJIOBEKa.
3. DTUIIOBBIN CIIUPT B )KU3HU YEIIOBEKA.

4.119T —TAPA — skonoruueckasi mpo0iemMa COBpEMEHHOI0 ropojia MK MOJIe3HbI Mycop?

5. Bpennoe Bo3zeiicTBre TaOauyHOM MPOIYKIIMU HA KUBBIE OPraHU3MBI.

6. CexpeThl MbLIA 1 MOIOIIIUX CPEACTB.

7. Xuznb u HaydHas aearenbHocTh [[.M. Menneneesa.

8.M3yuenue momMairHero panuoHa MUTAHKS CTYACHTOB C IENBIO BBISBJICHUS B HEM T'€HETHUYECKH
MO (UIIMPOBAHHBIX HHI'PEIHECHTOB.

9. Ilpobnema 3arpsi3HEHHST BOJHBIX HCTOYHUKOB COSAMHEHHSIMH JKeJie3a.

10. Coznanue 1 OTKPBITHE MTEPHOANIECKON TAOIUIBI XHMUIECKUX HJIIEMEHTOB.

11. Tak nu ctpaminbl 31 E-mku?

12. Xumusi B A€KOPaTUBHOM KOCMETHUKE.

13. OTkpeITHE U IEpepaboTKa HEPTH.

14. VccnenoBaHue pa3MyHbIX COPTOB 4Yasg U UX (PU3HOJOTMUYECKOE BO3JIEHCTBUE HA OPraHU3M
YeloBeKa.

15. B nmanutpe XyA0KHUKaA: TPUPOIHBIE KPACUTEIH.

16. Mcionp30BaHNE XUMHYECKHUX BEIIECTB B OBITY.

17. IlepcieKTUBBI 3aMEHBI METAJIJIOB: MJIACTUKH, TOJTUMEPBI.

18. Bausiare poTyKTOB KOPPO3HH METAJUIOB HA Pa3BUTHE PACTCHUIH.

19. Marepwuaibl 11t SKCTPEMAITbHBIX YCIIOBHA.

20. Coneprxanne a30Ta B MPOAYKTaX MUTAHUS.

21. Ponbs moBapeHHOM COJIM B 0OMEHE BEIIECTB YEJIOBEKA U )KUBOTHBIX.

22. Xwu3nb u HaydHas nestensHocTh C.B. JleGenena.

23. X¥MHYECKHI aHAJIN3 COCTaBa HOTYPTOB HAaMOOJIEE MOMYJISIPHBIX TOPTOBBIX MapOK.

24. lllokona: Bpea Wity 1oJib3a?

25. CoBpeMeHHBIC BUIbI TKAHEH B JIETKOU MTPOMBITIICHHOCTH.
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