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[Iporpamma paszpaborana Ha OCHOBEe TpeOoBaHuil (emepansbHOTO
rocyJapCTBEHHOr0 00pa30BATENbHOIO CTaHJApTa CPEAHEro MPOo(ecCHOHATBLHOIO
oOpazoBanust cnenuaibHocTH  21.02.19 3emJieycTpoiicTBO, yTBEPKIECHHOIO
npukazoM MunucrtepcTBa npocsemienns Poccuiickoit @enepanun 18.05.2022 r. Ne
339 (3apeructpupoBano B Muntocte Poccun 21.06.2022 N 68941) dbenepaibHOro
roCyJIapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIapTa CPEIHETO OOIIeTro 0Opa3oBaHUs,
YTBEPKJIEHHOTO TpuKa3zoM MwuHuctepcTBa obpa3oBanusi U Hayku P® ot 17 mas
2012 1. Ne 413, npenbsBiasieMbIX K CTPYKTYPE, COJIEPKAHHUIO M pe3ysbTaTaM
OCBOCHHUS y4eOHOM AUCIUILIMHBI « XMMHUS», B COOTBETCTBUU ¢ PexoMeHmanusMu
N0 pealu3alid CpeaHero oOmero oOpa3oBaHUs B Ipeaenax OCBOCHHS
00pa3oBaTEIbHONM MPOrpaMMbl  CpPeAHEro MNpodecCHoHaTbHOTO 00pa30BaHUS

(ITucemo Munnpocsenienust Poccuu ot 14.06.2024 Ne 05-1971).
Opranuzanus-paszpadoruank: PI'6OY BO benropoackuii TAY
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Hepsidosa T.B., k.1.H. ['amenko 3.0.
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COJIEPKAHUE

CTp.

1. OOmias xapakTepUCTHKa MPUMEPHOU pabodeit mporpaMMbl 4
0011100 pa30BaTEIIbHON TUCITUILUTMHBI « X MUSD)

2. Ctpyktypa u cojiepkaHue o0mieoOpa3oBaTeIbHON  JIUCIUIUIMHBL 6

«XUAMUIY

3. YcnoBus peanimzaiiuu  00111eo0pa3oBaTeIbHON JUCITATITAHBI 23

4. KoHTpoJIb M OIIEHKa pe3yJbTaTOB OCBOECHUsI 001IecoOpa3oBaTeabHON 27
JTUCITUTITHBI



1. TACIIOPT MPOI'PAMMBI YYEBHOM JUCIUILIAHBI

«XHUMMUS»
1.1. O61acTh NPpUMEHEHUS POTPAMMBbI

OO6meoOpazoBaTenbHas JIUCHMUIUIMHA «XUMUSD» SBISIETCS 00s13aTeIbHOM
yacTblo  00IIe00pa3oBaTeNbHOrO  LHUKJIA  00pa3oBaTeNbHOM  MpOrpamMmbl
coorBercTBUM ¢ PI'OC CIIO mo cnenuanbHOCTH MO CHEUUAIBHOCTH CPEIHETO
npodeccuoHanbHoro oopazopanus 21.02.19 - 3emseycTpoiicTBo.

1.2 MecTo AMCHUILUIUHBI B CTPYKTYpE MPOrpaMMBbl MOJATOTOBKH CIIEIIUATUCTOB
CpEIHEero 3BeHa

OO6mieoOpa3oBaTebHas MUCHUILIMHA «XHUMHS» HW3y4daeTcss Ha 0a30BOM
YpOBHE B 00111€00pa30BaTEIbHOM LIUKJIE  Y4eOHOrO MjlaHa OCHOBHOM
npodeccuoHaNbHOW 00pa30BaTeNbHON MporpaMmmsl crnenuanbHoctu: 21.02.19 -

3emMIeyCTpONCTBO

TpyaoeMKoCTh TUCHUIUIMHBI «XUMHUS» Ha 0a30BOM YPOBHE COCTaBISIET 78
yaca, U3 KOTOphIX 72 wyaca - 0a30BbIi Moayhb (6 pa3nenoB) u 6 4YacoB -
npukiagHod monayib (1 paszmen), BKIIOYAIOMIMN MPAKTUKO-OPUEHTUPOBAHHOE
coJiepKaHNe KOHKPETHOUW MPOodeCCHH WK CTICTIHAIBHOCTH.

[lpuknagHoit Momynb BKIOYaeT pazgen &8 «Xumusi B ObITYy U
MIPOU3BOJCTBEHHONW JAEATEIIBHOCTHA YEJIOBEKA», KOTOPBIA PEANU3YeTCs ISl BCEX
CIICUAITBHOCTEW METOJIOM PEIICHHUS KEWCOB, CBSA3aHHBIX C HKOJOTHYECKOU
0€30MacHOCTbI0 M OILICHKOW TIOCJIEACTBUN OBITOBOM W  TPOU3BOJICTBEHHOMN
NESTETHPHOCTH, COOTBETCTBYIOIICH OTpacisM Oynaymied mnpodecCuoHaTbHON
NESATETHHOCTH 00YYaIOIUXCSl.

1.3. Henn 1 3a0a4u AMCUUILIMHBI — TPEOOBAHMA K Pe3yJIbTATaM O0CBOCHUA
AUCUMILTHHBI:

1.3.1. Ileau u 3axa4u JUCHUIIMHBI
Conepxanue mporpamMbl 0011€00pa30BaTEIbHON JUCHUIUIMHBL «XUMUSD)
HaIpPaBJICHO Ha JOCTUXKEHHUE CIEAYIOIIUX IeJieh

- dbopMupoBaHHE CHUCTEMbl XHMHUYECKMX 3HAHUI KakK BaKHEUIIei

COCTaBJIHI-OHleﬁ CCTGCTBGHHO-Hay‘{HOﬁ KapTHUHbBI MHUpd, B OCHOBC KOTOpOﬁ JCXKar
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KJIIOYEBbIE MOHATHS, (PyHIAMEHTaJIbHbIE 3aKOHbI M TEOPUU XHMHH, OCBOCHHUE
A3blKa HAyKH, YCBOEGHHE W TIOHMMAaHUE CYLIHOCTH JOCTYNHBIX O000IIEeHU
MHPOBO33PEHYECKOTO0 XapakTepa, O3HAKOMIIEHHME C HCTOPUEH HUX pa3BUTHI U
CTaHOBJICHUS;

- (GopMupoBaHHE W pa3BUTUE MPEJCTABICHUNM O HAYYHBIX METOJaX
NO3HAHUS BEUIECTB M XUMHUYECKUX PEaKLUUid, HEOOXOIUMBIX I TPUOOPETEHUS
YMEHHUM OpPUEHTHUPOBATHCS B MHUPE BEIICCTB U XUMHUYECKUX SIBJICHUM, UMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U MIOBCETHEBHOW KU3HU;

- pa3BUTHE YMEHUH M CIOCOOOB JIEATEIbHOCTH, CBSI3aHHBIX C
HAOMIOJICHNEM M OOBSICHEHHMEM XHUMHUYECKOTO 3KCIEpUMEHTa, COOJII0/IEHuEM
npaBuUJI 0€30MMacHOr0 OOpalleHusl C BEIIECTBAMM.

3agaum JUCUMILVIMHBI:

1) chopmupoBaTh NOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB U SIBJICHUI B OKPY’KAIOLIEN Cpee, UETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS  COCTaBIATH  (OPMYJIbI  HEOPraHMYECKUX U
OpraHUYECKUX BEIIECTB, YPABHEHUSI XUMHUECKUX PEaKluid, OOBACHITh UX CMBICI,
MHTEPIPETUPOBATH PE3YJIbTAaThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmMupOBaTH HABBIKM TMPOBEIEHUS MPOCTEHIIMX XHMHYECKUX
HKCHEPUMEHTAIbHBIX HMCCIEAOBAHUNA C COOJIOJEHUEM TpaBUJ 0E€30MacHOIO
oOpallleHHsI C BEIECTBAMU U J1a0OPAaTOPHBIM 000PY/I0BAHUEM;

4) pa3BUTh YMEHHUS MCIOJb30BaTh HH(OPMAIIMIO XUMUYECKOTO XapakTepa U3
pa3IUYHBIX UICTOYHHUKOB;

5) copmupoBaTh  yMEHHMS  NPOTHO3UPOBATh  MOCIEACTBUA  CBOEH
NESTEIbHOCTY W XUMHUYECKUX TPUPOAHBIX, OBITOBBIX M IPOU3BOJCTBEHHBIX
IIPOLIECCOB;

6) cpopMUpoOBaTh MOHUMAHKE 3HAYMMOCTH JIOCTUKEHUN XUMUYECKON HAYKH

Y TEXHOJIOTUH JJI Pa3BUTHS COMMAILHOMN M MPOU3BOJICTBEHHOM cdep.



1.3.2. Ilnanupyemble pe3yJbTAThI 0CBOCHHUS 001Ie00pa3oBaTebHOM TMcHUIIMHBI B c00TBeTCTBHH ¢ PT'OC CIIO u Ha

OCHOB¢

Koa n
HaMMEHOBaHUe

Ilnanupyembie pe3yibTaThl OCBOCHHS THCHHUIINHBI
popmupyempbIx
KOMIIETeHIUI

O6mme’ JucuuILIMHAPHbIE

OK 01. JIP 05 B vactu TpyA0BOTO BOCIIUTAHUS: [p6  01. } C(I)OpMI/IpOBaHHOC}“B [IPEACTABICHUM: 0
BhiGupaTh - TOTOBHOCTh K Tpydy, OCO3HAHME ILIEHHOCTH MAacTepCTBA, | XUMHUYECKOMN COCTaBJIAIOLIEH €CTECTBEHHOHAYTHOH
CHOCOBLL Tpyaomooue; } } KapTUHBl MHUpa, pOJIM XMMHHM B IIO3HAHUM SIBJICHUH
pemenns sagay | TOTOBHOCTE K aKTHBHOH JEATENLHOCTH TEXHOIOIMYECKOH M | IPHPOBL, B (dbopMupoBaHUH MBILIEHAS M KYIbTYpbl
npodeccuonas COLIMAJIbHOW  HAIpPaBJIEHHOCTH, CIOCOOHOCTh WHUIMHUPOBATH, | IMYHOCTH, _ee (bYyHKIMOHATIBLHON IPaMOTHOCTH,
Lo IJIAHUPOBATH " CaMOCTOSITEIIBHO BBIMOJHATh ~ TAKylO | HEOOXOIMMOM JUIsl pelIeHHus MpaKkTUYEeCKUX 3a1ad U
EATENBHOCTH JIeATEIIbHOCTD; _ | oronormeckn 0600H(3BaHH0ro OTHOLIEHUS K CBOEMY
N — UHTEpeC K  pa3inyHbiM  cepam  mpodeccroHanbHOM | 340POBBIO M IPUPOIHON cpeze; §
K pasmHHEDM JIEeATEIIbHOCTH, I1P6 02 BiageTh CUCTEMOM XMMHUYECKUX 3HAHUH, KoTopast
KOHTOKCTAM OBnazeHne  yHHUBEPCAJIbHBIMH YU€OHBIMH TMO3HABATEIBHBIMU | BKIIOYAET: OCHOBOIOJAraloMIMe MOHATHS (XMMHUYECKHUNA

JEUCTBUAMMU: 3JIEMEHT, aTOM, 3JIEKTpOHHas 00o0Jouka aToma, s-, p-, d-

MP 01 a) 6a30BbI€ JIOTHYCCKUEC JCHCTBHUS:
- CaMoOCTOATENBHO  (opMyIupoBaTh U
mpo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;
- yCTaHaBIIMBaTh CYIICCTBEHHBIH MPU3HAK WU OCHOBAHUS JUIS
CpaBHEHUS, KJIAaCCU(PUKAIIUU ¥ 000OIICHHUS;
- ONpeleNsATh LENH JEATSIILHOCTH, 3aJaBaTh TapaMeTpbl |
KPUTEPHH UX JTOCTHIKCHHUS,
- BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYUS B
paccMaTpuBaeMBbIX SIBJICHHSIX;
- BHOCHUTBH KOPPEKTHBBI B JICSITEIbHOCTD, OIICHUBATH COOTBETCTBHE
pe3yJIbTaTOB  IENsM,  OIEHUBATH  PUCKH  TOCIEACTBHIMA
NeSITeTTbHOCTH;
- pa3BUBaTh KPEATHBHOE MBINUICHUE MPU PEIICHHM >KU3HEHHBIX
npo0emM
JIP 07 6) 6a30BbI€ HCCIIETOBATENBCKUE IEHCTBHUS:

AKTyaJIM3UPOBATb

ANIEKTPOHHbIE  OpOMTAIM  aTOMOB, MOH, MOJEKYJIa,
BaJICHTHOCT, 3NEKTPOOTPHUIATETILHOCTb, CTENEHb
OKHCJICHUS, XMMHUYECKas CBS3b, MOJIb, MOJIIpHas Macca,
MOJIApHBIA 00beM, YIIepoAHbIN CKeneT, GyHKIMOHAIbHAas
rpyIIa, pagukal, U30MepHsi, U30MEpPbI, TOMOJIOTUUECKHUI
psid,  TOMOJOTH,  YIJIEBOAOPOIBL,  KHCIOPOA- U
a30TCOJEpKAIINE COECTUHEHUs, OMOJOTMYECKH AKTHBHBIE
BellecTBa (yrieBOAbl, )KUPHI, OENKH), MOHOMEp, TOJTUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYJISPHBIE COEIUHEHUS,
KpUCTAJIJIMYECKAsl pelIeTKa, THUIbl XUMHUYECKHX peakIuil
(OKHCITUTENBHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHIOTEPMUYECKHE, PEaKIM HOHHOrO OOMEHa), pacTBOp,
ANEKTPOJIUTHI,  HEJJIEKTPOJIMTHI,  AJIEKTPOJIUTUYECKAs
JUCCOLMAIUS, OKHCIIUTENb, BOCCTAHOBHUTENb, CKOPOCTh

XMMHUYECKON peaklMM, XMMHYECKOE PAaBHOBECHUE), TEOPUU
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- BJIaJIETh HABBIKAMHU Yy4eOHO-MCCIIEIOBATENLCKONH W TMPOCKTHOMN
JIeATETLHOCTH, HABBIKAMH Pa3perieHus Ipooiem;

- BBISIBJISTH MPUYMHHO-CIIE/ICTBEHHBIEC CBS3U U AKTYaJIU3UPOBATH
3a7a4y, BBIABUTAaTh THUIIOTE3Y €€ PEIICHUS, HAXOJIUTh apryMEHTHI
JUISL I0KA3aTeNbCTBA CBOMX YTBEPXKJICHUM, 3a/1aBaTh MapaMeTphl U
KpPUTEPUH PEIICHUS;

- aHAJNM3UPOBATH TMOJIyYEHHBIE B  XOJE
pe3yJibTaThl, KPUTHUYECKH OLECHHMBATh HUX
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHSIX;

- YMETh NEPEHOCUTH 3HAHUA B MO3HABATEIIbHYIO U MPAKTUYECKYIO
00J1aCTH )KU3HEACATEILHOCTH,

-  yYMETb MHTErpUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX
obmnacrelii;

BBIJIBUTATh HOBBIE UJIEH, ITpEjIaraTh OpUrHHAIbHBIE TTOAXObI U
pEIICHUST; CTIOCOOHOCTh UX MCIOJIL30BaHMS B TTO3HABATEIILHON U
COIIMAJIbHOW MPAKTUKE

peuicHrd  3aaa4u
JOCTOBEPHOCTD,

Y 3aKOHBI (T€OpHs] XUMUYECKOIO CTPOEHHUS OPraHUYECKUX
BemectB A.M. byTnepoBa, Teopusi SIEKTPOJIUTHUECKON
auccounanuu, nepuoandeckuii 3akon /.M. Menneneesa,
3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUHU, (PAKTOIOTUICCKUE CBEICHUS

() CBOﬁCTBaX, COCTaBC, IIOJYYCHHHU U 0e30macHOM
HCIIOJIBb30BaHNH BaXKHEHIITHX HCOPTraHNYCCKUX nu
OpraHM4€CKUX BEIICCTB B 6BITy n HpaKTI/I“IeCKOI\/'I

JESITeIbHOCTH YEJIOBEKa;

- YMETh BBIABIISTH XapaKTEPHbIC MPU3HAKU U U B3aUMOCBSI3b
WU3YYCHHBIX TOHSTHHA, TIPUMEHSATH COOTBETCTBYIOIIUE
TIOHSATHS TP ONMCAHWH CTPOCHUSI U CBOWCTB B3aHMMOCBSI3b
W3YYCHHBIX TOHSTHHA, TPUMEHSATH COOTBETCTBYIOIIUE
MOHATUS TNPH  ONHCAaHWHM  CTPOCHUS W CBOWCTB
HEOPTraHWYECKUX W OPraHMYECKHUX BEIIECTB H UX
NPEBpAIlCHH; BBIABISATH B3aUMOCBSI3b  XMMHYECKHX
3HAHUW C TIOHATHSIMH W TPEACTABICHUSMHU JAPYTUX
€CTeCTBEHHOHAYYHBIX TPEJMETOB;

[1P6 03 ymeTh uCnosib30BaTh HAMMEHOBAHUSI XUMHUYECKUX
COCJMHEHUI MEXIYHAPOIHOTO COI03a TEOPETHUECKOW |
MIPHUKJIATHON XUMUU ¥ TPUBUAIBHBIC HA3BAHUS BAKHEHIIINX
BEIIECTB  (OTWIICH,  ANCTWJICH, TJHIEPHH, (ECHOII,
dbopManbaerua, YKCyCHasi KUCIIOTa, TJIMIWH, YTapHBIN Ta3,
VIJICKUCIBIA Ta3, aMMHUaK, raiieHas W3BeCTh, HETallcHas
W3BECTh, MUTHEBASI CO/A U JIPYTHX), COCTABIATH (POPMYIIBI
HEOPTaHWYECKUX M OPraHMYECKHX BEIISCTB, YPaBHECHUS
XUMHYECKUX  peakiuii,  OOBSCHATH WX  CMBICT;
MOJATBEPXK/IaTh ~ XapaKTEPHbIE XMMHUYECKHE CBOWMCTBA
BEIIECTB  COOTBETCTBYIOIIUMHU  JIKCIEPUMEHTAMU U
3alUCSIMH YPAaBHEHHUI XUMUYECKHX PEaKITHIA;

- YMEThb YCTaHABJIHMBATh MPUHAMICKHOCTh H3YUYECHHBIX
HEOPraHWYECKUX M OPraHMYEeCKHX  BEIIeCTB K
ONpeieNieHHBIM KJlaccaM H  TPYyNIaM  COCIUHEHUH,
XapaKTepu30BaTh HMX COCTAaB M Ba)KHEHINIME CBOWCTBA;
ONPENEISATh BHUJbl XUMHUYECKMX CBsi3ed (KOBaJICHTHas,
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VOHHa, MeTaJlJIn4ecKasi, BOJOPOJIHAs), TUIIBI
KPUCTANTIMYECKUX PEIIETOK BELIECTB; KIACCU(PHUIMPOBATH
XUMHUYECKHE PEAKIUY;

- chopMupoBaTh MPEICTaBICHHUS: O  XUMHYECKOU
COCTABJISIOLIEH €CTECTBEHHOHAYYHOU KapTUHBI MUpPA, POJIU
XMUMHH B TO3HAHUU SIBJICHUN TPUPOJBI, B (POPMUPOBAHUU
MBILIUICHUS] U KYJIbTYphl JIMYHOCTH, €€ (DyHKIIMOHAIBHOU
IrPaMOTHOCTH, HEOOXOJUMON JJIsi pelIeHUs MPaKTHYECKUX
3aja4 U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K
CBOEMY 37J0POBBIO U IPUPOJIHOM CPEJIE;

[IP6 04 ymeTh NPOBOAUTH pacyeThl MO XUMHYECKUM
dbopMylnaM U ypaBHEHHUAM XUMHUYECKHX peakuui cC

HCII0JIb30BaHNUEM buznuecKux BEIIUYHH,
XapaKTepU3yIOIINX BEUIECTBA C KOJINYECTBEHHON CTOPOHBI:
Maccel, oOBema (HOpManbpHBIE  YCIIOBUS) Ta3o0B,

KOJIMYECTBA  BEIECTBA;  MCIOJNb30BaThb  CHUCTEMHBIE
XMMUAYECKHE 3HAHUS JUIA [OpPUHATHS ~ pEIIeHWd B
KOHKPETHBIX  KMU3HEHHBIX CHUTYallUAX, CBA3AHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM

IIP6 05. chopMupOBaHHOCTH YMEHHH YCTaHABJIMBATh
IIPUHAJUIEKHOCTh ~ M3YUYEHHBIX  HEOPraHMYECKUX U
OpraHMYECKUX BEIEeCTB K ONpEICNICHHbIM KjlaccaM |
rpynmnaM COEIWHEHUH, XapaKTepu3oBaTb HUX COCTaB U
Ba)KHEHIIINE CBONCTBA; OMPENENATh BHUABl XMUMHUYECKUX
CcBs3eH (xoBaJIeHTHaA, VOHHas, MeTaJsIn4ecKas,
BOJIOPOJIHAS ), TUIIBI

ITP6 07. cpopMUpOBaHHOCTH YMEHUI MTPOBOAUTH PACUETHI
M0 XUMHYECKHM (opMysaM M ypaBHEHHUSM XMMHUYECKUX
peaknmii ¢ HCIONB30BaHMEM (U3UYECKUX  BEIHYHH,
XapaKTepU3yIOIINX BEIIeCTBAa C KOJINYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJbHbBIE YCIOBHUS) Ta30B, KOJIMYECTBA
BEIIECTBA; UCHOIb30BaTh CUCTEMHBIE XMMHUECKHE 3HAHUS
JUIS TPUHATHS PEHMICHUH B KOHKPETHBIX IKU3HEHHBIX
CUTYAaIIUsIX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHHUEM.

OK 02.

B 00acTu IEeHHOCTH HAYYHOTO MO3HAHUS:

I1P6 06  yMeTh  aHaJIM3UpPOBaTh  XUMHUYECKYIO
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Hcnonb3oBaTh
COBpPEMEHHBIC
cpeacTBa
MOWCKa, aHaIu3a
51

JIP 04 chopMHpOBaHHOCTD MHPOBO33PEHU],
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U
OOIIECTBEHHON MpPaKTHKH, OCHOBAaHHOTO Ha JHAJIOre KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HaHMIO CBOETO MmecTa B
MOJIUKYJIBTYPHOM MUPE;

MHPOpPMALIMIO, TOJy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB
(cpenctB MaccoBoi uwHGpOpMmaruu, cetb VHTepHET U
JpyrHe);

ITP6 07. chopMHpOBaHHOCTH YMEHHI MPOBOJUTH PACUETHI
0 XMMHUYECKUM (opMyJaM U YPaBHEHHUSIM XHUMHYECKHX

UHTEPIIPETallud | - COBEPILICHCTBOBAHUE S3BIKOBOM M UMTATENIbCKOM KYJBTYphI KaK | peakiMii ¢ HCHOJb30BaHHWEM (DU3UYECKUX BEIUYUH,
UHPOPMALIUK U | CPEACTBAa B3aUMOJEHCTBHS MEXIY JIIOJbMH M TO3HAHHS MHPA; | XapaKTEPU3YIOUIMX BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI:
MH(GOPMALIMOHH | OCO3HAaHME LIEHHOCTH HAyYHOM JEATENbHOCTH TOTOBHOCTH | Macchl, 00beMa (HOpMaJbHbBIE YCIOBUS) T'a30B, KOJINYECTBA
pI€ TEXHOJIOTUHU | OCYIIECTBIISATh MPOCKTHYIO M HCCIEIOBATEIbCKYIO NESATEIBHOCTH | BEIIECTBA; UCIOIb30BATh CUCTEMHbBIE XUMHUECKUE 3HAHHS
JUISE WHAUBUAYAIbHO U B TPYIIIE Ul TPUHATHS PELICHUH B KOHKPETHBIX IKHU3HEHHBIX
BBITTOJIHEHHS - OBnajgeHne yHHUBEPCATHHBIMH YYEOHBIMH I103HABATEIBHBIMH | CUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;
3aja4 JICUCTBUSIMU: IIP6 08. chopmMupoBaHHOCTH YMEHHH IUTAHUPOBATH M
npodeccuonans | MP 04 B) paborta ¢ uHpopmanueii: BBIMIOJIHATh XUMUYECKHM SKCHEpUMEHT (IpeBpalleHHs
HOM - BJIaIeTh  HABbIKAMU  [OJly4eHUs  HMH(pOpMANMM W3 | OPTAaHMYECKUX BEIIECTB MpPU HATPEBaHHUM, IOJyYEHUE
JeSITeIbHOCTH HCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITENIFHO | STHJIEHA U M3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIC PEAKIHH
OCYUIECTBIIATD MIOUCK, aHaIu3, CUCTEeMAaTH3aI1I0 U | Ha aJIbJIETU]IbI, KpaxMall, YKCYCHYIO KUCIIOTY; IeHaTypalus
UMHTEpHpeTanni0 WHPOPMALMK Pa3IMYHBIX BHJIOB U (GopM | OENKOB MpH HAarpeBaHUM, LBETHBIC pEaKUUH OEIKOB;
MIpeJICTaBICHHUS MIPOBOAMTH PEAKIIMM MOHHOTO OOMEHa, OINpPEAeNsuTh Cpeay
- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hOpMATAX C yUETOM Ha3HAuCHHs | BOAHBIX PAacTBOPOB, KAUECTBEHHBIC pEaKUUH Ha cyibdar-,
uHbOpMallil M 1IeJIEBOM ayJAUTOpUHU, BBIOMpAs ONTUMANbHYIO | KApOOHAT- M XJIOPHA-aHUOHBI, Ha KATHOH AaMMOHUS;
dbopMy mpeAcTaBIeHUS U BU3yaTU3allNN; peuaTh SKCIepuMEeHTaIbHbIe 3aa4u 1o TemaM "MeTaiuisr"
- OILICHUBATD JIOCTOBEPHOCTb, nerutTuMHOCTh | 1 "Hemeramnsl'") B COOTBETCTBUU C MpaBUIaMH TEXHUKH
uHpOopManuu, ee COOTBETCTBUE IIPABOBBIM u | 6e30macHOCTH TpU  OOpaIleHUH C  BEIIECTBAMH U
MOpaIbHO-3THYECKUM HOpMaM 1ab0paTOpPHBIM o0opyaoBaHuEM; MPECTaBIST
- UCTIOJIb30BATh cpeacTsa MH(POPMAIMOHHBIX U | pe3yJbTaThl XUMHUYECKOTO IKCIIEpUMEHTa B (hopMe 3arucu
KOMMYHHKAITHOHHBIX TEXHOJIOTHl B pElIeHNH | YPaBHEHUH COOTBETCTBYIOLIUX peakluil U GopMyITupOBaTh
KOTHUTHBHBIX,KOMMYHUKAaTHBHBIX W OPTaHU3AlMOHHBIX 33734 C | BBIBOJBI HA OCHOBE ATHX PE3yJIbTATOB;
coOmoieHreM TpeOOBaHUI PrOHOMUKH, TeXHUKH Oe3omacHoctH, | [IP6  09. chopmMupoBaHHOCTH YMEHHS AaHAITU3UPOBATH
THTHEHBI, pPecypcocOepeKeHNns, MPABOBBIX M 3TUYECKUX HOPM, | XHMHUECKYI0 HWH(POPMAILMIO, MOIy4yaeMyl0 W3 pa3HbIX
HOpM UH(OPMAITMOHHOM 0€30MaCHOCTH; UCTOYHUKOB (CpeICTB MaccoBOW HWHGOpMAIUHU, CETh
- BJIaJIETh HaBbIKAaMH PACIIO3HABAHMSA U 3AIIUTHI HHPOPMALIUH, WuTepHer u npyrue).
nHGOpMallMOHHON 6€30MacCHOCTH JUYHOCTH;
OK 04. A) B 00651aCcTH TPaXKJAHCKOTO BOCITUTAHUS
DddexTrBHO JIP 07 TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH |
B3aMMOJICIICTBO | CaMOOMNpPEAEIEHUIO;




BaTh U paboTaTh
B KOJUIGKTUBE |

— - YMCHUC BSaHMOHeﬁCTBOBaTB C COMaJIbHBIMU UHCTUTYTaMH B
COOTBCTCTBHHU C UX Q)YHKHI/DIMI/I 1 Ha3HAYCHUEM.

KOMaHJ¢ 0) COBMECTHasl IeITECIbHOCTD:
MP 03 noHuMaTh M UCIIOJIB30BATh MPEUMYLIECTBA KOMaHIHOW U
MH/IMBUYaIbHOM paboThI;
- TIPUHUMATh LIEJIM COBMECTHOM JEsTeNbHOCTHU, OPTaHU30BbIBATh
U KOOPJIMHUPOBATh JEHCTBUS IO €€ JOCTHUKEHMIO: COCTaBIATH
IUIaH JIEWCTBUM, paclnpefeNsaTb polad C Y4EeTOM MHEHUHI
YUYaCTHHUKOB 00CYXJ1aTh Pe3yJIbTaThl COBMECTHON PabOTHI;
OBnazieHre yHUBEPCAIbHBIMU PETYISATUBHBIMU JCHCTBUSAMMU:
T) IPUHSITHE Ce0sl U IPYTHX JIFOICH:
MP 02 npuHMMaTh MOTHBBI M apryMEHTHl APYIHX JIOJIEH IIPU
aHaJIN3€ PE3yJIbTaTOB JIEATENbHOCTH;
- IIPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOAEH Ha OLIMOKY;
- pa3BHUBaTh CHOCOOHOCTh MOHHMMAaThb MHpP C MO3MLIMU JPYroro
4eJioBeKa
a) B 00JIaCTH SKOJIOTHYECKOTO BOCITUTAHUS
OK 07.
. JIP 14 B o0nactu 5K0JIOTMYECKOT0 BOCIIUTAHUS:
CopelicTBOBaTh .
- c(hOPMUPOBAHHOCTb HKOJOTHMUECKOW KYyJIbTYphl, OHUMaHHE .
COXpaHEHHUIO [TP6 01 cdopmupoBaTh NPEICTABICHHUS: O XUMHUYECKON
. BJIUSIHUSL COLMAIbHO-DKOHOMHUYECKHX IPOIIECCOB HAa COCTOSIHUE . .
OKpYyXarouieu . . COCTaBJISIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUPa, POJIU
IOPUPOJHONM UM COLMAIBHOM Cpeabl, OCO3HaHHE TIJI00aIBHOTO .
cpensl, XMMHUHU B TIO3HAHUM SIBJICHUN NMPHUPOJBI, B (OPMUPOBAHUU
XapakTepa 3KOJOTHYEeCKUX IpobiieM; .
pecypcochepex . . ., | MBIIJICHUST ¥ KYJBTYPHl JUYHOCTH, €€ (YHKIHOHAIHHON
- IUIAHMPOBAHME M OCYILECTBICHHE [EHUCTBUN B OKpY’KaIOLIEH .
CHHUIO, . . IpPaMOTHOCTH, HEOOXOIUMOMN Ul PEIIeHUs! MPaKTHUYECKUX
Cpele Ha OCHOBE 3HaHUs IeJedl YCTOWYMBOIO pPa3BUTHS
IPUMEHSITh 3aJjad W OKOJIOTUYECKH OOOCHOBAaHHOTO OTHOUICHHS K
4eJI0BEYECTBA; .
3HAHHUSA 00 . . CBOEMY 3JI0POBBIO U IPUPOJHOU CPELIE;
- aKTUBHOE  HENpusATHE JACHCTBUI, TNPUHOCALIUX  BpEN .
WU3MEHEHUU OKDYKAIOMIEH Cpee: [1P6 10. copMHUPOBaHHOCTH YMEHHI COONIONATH MpaBHIIa
KJIMMarTa, py PeAL; HKOJIOTHYECKU 11€JIeCO00pa3HOro IMOBEAEHHUs B OBITY U
- YMEHHE TNPOTHO3UPOBATH HEOJArONPHUSITHBIE 3KOJIOTUYECKUE .
IIPUHIINIIBI . . TPYJIOBOH JI€ATENBHOCTH B LEISAX COXPAaHEHUS CBOETO
MOCJIEACTBHS IPEANIPUHUMAEMBIX IEHCTBUM, IPEJOTBPAILATh UX; . .
OepexIIMBOro . | 310pOBBA M OKPY’KarOLIEH MPUPOJHON CPENbI; YUUTHIBATH
- paciivipeHue OTIbITa JeSITeIbHOCTH AKOJIOTMYECKOM .
IIPOU3BO/ICTBA, OMAaCHOCTb  BO3JEHCTBUS  HA  JKUBbIE  OPraHU3MBbI
HaIpPaBJIEHHOCTH;
3pPEeKTUBHO . ONIPECIICHHBIX BEILECTB, IOHUMAasi CMBICH ITOKa3aTess
. 0) pabota ¢ nnpopmarmen 9 .
JefCTBOBAaTh B IpeleIbHON JOMYCTUMON KOHIIEHTPALUH.
. MP 04 wucnonb3oBaTh  cpeAcTBa  MH(POPMALMOHHBIX U
Ype3BbIYaHBIX o
KOMMYHHMKAIIMOHHBIX TEXHOJOTHMM B pEIIEeHUHd KOTHUTUBHBIX,
CUTYaLUAX

KOMMYHHUKATHBHBIX W OpPraHM3allMOHHBIX 3aja4d C CO6JIIO,Z[CHI/ICM
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TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHUCHBI,
pecypcocOepexeHusi, TPaBOBBIX W ITHYSCKUX HOPM, HOPM
MHPOPMALMOHHOM 6€30MMacHOCTH.

JIP 14 B o0iacti 3K0J10IrH4eCKOTr0 BOCIIUTAHUS
- chOpMHUPOBAHHOCTH JKOJIOTHYECKOW KYJIBTYPBI, TOHUMAaHUE

IIK 1.6. [TP6 6 ymeTp aHANMM3UPOBATH XUMHUYECKYIO HH(OpMAIHIO,
BIUSHUS COLMAIIBHO-DKOHOMHUYECKUX IIPOLIECCOB HAa COCTOSHUE .
[TpumeHATH o . MOJy4YaeMyl0 M3 pa3HbIX UCTOYHUKOB (CPEICTB MAacCOBOIi
IPUPOJHOM W COLUUAIBHOM Cpeabl, OCO3HAHHE TJ00aTbHOIO
anmnapaTHO- uHpopmanuu, cetb IHTEpHET U Apyrue);
XapakTepa 3KOJIOTHYECKHX MpoOIeM;
IpOorpaMMHBbIE . . ., |IIP6 5 ymerp coOmonaTh MpaBWia 3KOJIOTMYECKH
- IUTAaHMPOBAHHME M OCYILECTBICHHE JEUCTBUN B OKpY’Karollen .
cpelcTBa A . . 1eJIeCO00pa3HOr0  TMOBEACHUS B OBITY W TPYIOBOM
Cpelle Ha OCHOBE 3HaHUsA LeJed YCTOWYMBOIO PAa3BUTHUSA
pacueToB u qeTOBCECTRA: NESTENbHOCTH B LENAX COXPAHEHHs CBOETO 3/10pOBbS U
COCTaBJICHUS ’ . . ., | OKpyXarolei MpUpOAHON Cpeabl; YUUTHIBATh ONACHOCTH
AKTUBHOE HENPUATHE IEUCTBUM, MIPUHOCALINX BPEJ OKPYKAIOLIEN .
Tonorpaduueck cpee: BO3JCHUCTBUSI HA OJKUBBIE OPIraHU3MbI OIPENEIEHHBIX
UX, MEKEBBIX Pene; BEILECTB, IOHUMAasl CMBICI II0Ka3aTels IIPeaeIbHON
UAHOB - YMEHHE NPOTHO3MPOBATH HEOIArONpPUATHBIE 3KOJIOIMYECKHUE
MOCJIEACTBUS IPEANPUHUMAEMBIX JIEUCTBUM, IPEJOTBPAIIATh UX;
- pacuMpeHue OIIbITa JESATEIIBHOCTH 9KOJIOTMUECKON
HAIPaBJIEHHOCTH;
[1K 3.4.
Ocy1iecTBIATH JIP 09. 'oToBHOCTH M CIOCOOHOCTH K OOPa30BaHUIO, B TOM I[IP6 01 CdopmupoBaHHOCTH MNPEACTABICHUN O
coop, yuciae CcaMOOOpa30BaHMIO, HA MPOTSDKEHHMM BCEW  JKU3HM; | MECTE€ XMMHUU B COBPEMEHHOW HAayyHOW KapTHHE MHpa;
CUCTeMaTH3alll | CO3HATEJIbHOE OTHOIIEHHE K HENpPEpPhIBHOMY OOpPAa30BAHMIO KakK | IOHUMAHUE POJIM XUMHHM B (POPMHpPOBAHUHM Kpyrosopa u
10 ¥ HAKOIUICHUE | YCIOBUIO YCHEIIHOW MpOo(ecCHOHAIbHOW M OOIECTBEHHOH | PyHKIMOHAIBHOM I'PaMOTHOCTH YEJIOBEKA MJS PelCHHS
uHbopMaluuy, JIeSITEIIbHOCTH. MPAKTUYECKUX 3a71ay;
HEOOXOINMMOK MP O01. YmeHue camMOCTOATENbHO OMNPEEIATh ILENH [IP6 03 Bmagenuwe OCHOBHBIMH  METOIAMU
JUISE JIeSTEIIbHOCTH u COCTaBJISITh TUTaHbI NEeSATeNIbHOCTH;, | HAYYHOTO  TO3HAHMS,  HCIONb3yEeMbIMH B  XHMHHU:
OTpeEIICHUs CaMOCTOSITEIILHO OCYIIECTBIIATH, KOHTPOJINPOBATh U | HaOMIo/leHUe,  OMMCaHWe, W3MEpPEHHE, DSKCIIEPUMEHT;
KaJIaCTPOBOM KOPPEKTUPOBATh JAESITENbHOCTh, HCIOJb30BaTh BCE BO3MOXHBIE | YMEHHE 0o0pabatbIBaTh, OOBSACHATH pe3yJIbTaThI
CTOMMOCTH pecypehl sl AOCTHPKEHHs TIOCTAaBJICHHBIX II€JIeH M peanu3alyy | IPOBEIEHHBIX OIBITOB M JeJaTh BBIBOJBI; TOTOBHOCTH U
00BEKTOB IUIAHOB  ICSITENIbHOCTH; BHIOMpATh YCIEHIHbIE CTpaTeTHd B | CIOCOOHOCTh MPUMEHSATh METO/bl IO3HAHMS NP PEIICHUN
HEJIBWKUMOCTH. | PAa3JIMYHBIX CUTYaLUsAX NPaKTUYECKHX 3a/1aY;
IIK 4.1. JIP 13. OcoznanHblii BeIOOp Oynymied mnpodeccun u ITP6 01. CdopmHpOBaHHOCTH MNpPEACTaBIECHUH O
[TpoBoaAUTH BO3MOXKHOCTEH peanu3alnu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB; | MECT€ XMMHUU B COBPEMEHHOM Hay4yHOW KapTHHE MHpa;
IIPOBEPKU U OTHOLIEHHE K  NpPO(ECcCHOHANBHOM  JEATEeIbHOCTH  KakK | IOHMMaHUE POJIM XUMHUU B (POPMHPOBAHHUU KPYro3opa H
o0crenoBaHus BO3MOXKHOCTH YYacTHsl B pELIEHUU JIMYHBIX, OOIIECTBEHHBIX, | PYHKIIMOHAIBHON TIPaMOTHOCTU YE€JIOBEKa JUIsl pellieHus
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JUISL rOCyJJapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOIIEM. IIPAKTUYECKUX 3a7ay;
obOecnieueHus MP 03. Bnanenne HaBbIKaMU TTO3HABATEIIbHON, y4eOHO- [IP6 03. BiameHne OCHOBHBIMH  METOIAMHU
coOIII0ICHUS HCCIIEI0BATENBCKON U POEKTHON JESITEIbHOCTH, HaBBIKAMU HAayyHOrO  IIO3HAHMS, UCIHOJIB3YEMBIMH B  XUMHH:
TpeboBaHMit paspernieHus mpo0eM; ClToCOOHOCTh U TOTOBHOCThH K HaOIOZICHUE, ONUCaHWe, W3MEpPEHUE, HSKCIEPUMEHT;
3aKOHOJAATEIBCT CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELIEHUSI IPAKTUYECKUX yMEHHE 00pabaThIBaTh, OOBSICHATD pE3yJIbTaThI
Ba Poccuiickoit 3ajiay, IPUMEHEHUIO Pa3IMYHbIX METOJOB [TO3HAHUA.B CO3JAHUU | IIPOBEJEHHBIX OIBITOB U JI€JaTh BBIBOJbBI; FOTOBHOCTH U
denepanuu. HOBOH 0a3bl MaTepUANBHON KyJIbTYpBI, B PEIICHUH INI00ATBHBIX | CIIOCOOHOCTh MPUMEHSATh METO/IbI MIO3HAHMS NIPU PEIICHUU
po0seM yCTOMYMBOrO Pa3BUTHS YEJIOBEYECTBA IIPaKTUYECKUX 3a/1a4;
[IP6 5 Brnagenue  npaBWIaMH  TEXHUKH
0€30aCHOCTH IIPU MCII0JIb30BAaHMM XMMUYECKHUX BEILECTB;
I[1P6 01. CdopMupoBaHHOCTb MpPEACTABICHUN O
1K 4.2. JIP 13. OcozHanHblii BbIOOp Oynymieil mnpodeccun M | MecTe XMMHUM B COBPEMEHHOW HAyyHOW KapTHHE MHPa;
[TpoBoaUTH BO3MOXKHOCTEH peanu3aluu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB; | IOHUMaHHE POJIM XUMUU B (OPMHUPOBAHMM Kpyrosopa u
KOJINYECTBEHHB! | OTHOLIEHHE K  NPO(ECCHOHANBHOM  JEATEeIbHOCTH  KakK | (yHKIMOHAIBHOM I'PaMOTHOCTH 4YEJOBEKa MJS PelCHHS
1787} BO3MO)XHOCTH YYacTHsli B PELIEHUU JIMYHBIX, OOIIECTBEHHBIX, | IPAKTUUYECKUX 3a]1aY;
Ka4eCTBEHHBI | TOCYAApPCTBEHHBIX, OOLIEHAMOHATIBHBIX IPOOIEM. I[IP6 03. BnageHue OCHOBHBIMM  METOJAaMHU
Y4ET 3eMeb, MP 03. Bnanenue HaBbIKaMH [103HABATEIbHOMN, YUEOHO- | HAYYHOTO  MO3HAHMS, HUCHOJIb3YEMBIMU B  XUMHH:
IPUHUMATh UCCIIEI0BATENILCKON U MPOEKTHOM JeSITeIbHOCTH, HABBIKAMU HaOJIIoIeHUe, ONIMCAaHUE, W3MEpPEHHE, SKCIIEPUMEHT;
ydacTue B UX pasperienus npo0iaeM; CiocoOOHOCTh M TOTOBHOCTD K yMEHHE 00pabaThIBaTh, OOBACHATH pe3yJIbTaThI
MHBEHTapHU3aLu CaMOCTOSITEJIbHOMY ITOMCKY METO/I0B PEIICHUS PaKTHUYECKUX IIPOBE/IEHHBIX OINBITOB M JENaTh BBIBOJbI; TOTOBHOCTh U
uu 3aja4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHUA.B CO3[JAHUU | CTIOCOOHOCTH MPUMEHSATh METO/IbI MIO3HAHMS NIPU PEHICHUU
MOHUTOPHHTE. HOBOI 0a3bl MaTepUaJIbHON KyJIbTYPBI, B PEIIEHUH INIO0ANBHBIX | MPAKTUYECKUX 3a]1a4;

po0JIeM yCTOWYHBOTO Pa3BUTHS YEIIOBEUECTBA

[IP6 5 Brnagenue  npaBWIaMH  TEXHUKH
0€30aCHOCTH IIPU MCII0JIb30BAaHUM XMMUYECKHUX BEILECTB;
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2. CTPYKTYPA U COAEPKAHUE OBIIIEOBPA3OBATEJLHOM

JANCIUIIJIMHBI «XUMMWU D>

Buja yyeOHoi padoThI

Oo0neM B yacax

O0beM 00pa3oBaTeIbHOM NPOrPAMMBI JUCHHUILIHHBI 78
B T.4.

OcHOBHOE coepKaHue 72
B T. 4.:

TEOPETUYECKOE 00yUCHHE 26
[IPAKTUYECKUE 3aHATUS 26
1abopaTOpHBIC 3aHATHS 20
IIpodeccuoHATBLHO-OPUEHTHPOBAHHOE COAEePIKAHME

(copep:xaHMe NMPUKJIATHOTO MOTYJIA) 6
B T. 4..

TEOpeTUYECKOe 00yUeHHE 2
[IPAKTUYECKUE 3aHITUSA 2
1a00paTOpPHBIC 3aHATHS 2

I[Ipome:kyTouHas aTTecTaums (3a4eT)
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2.2 TemaTu4ecKHil MJIAH U cOleP:KaHMEe YUEOHOH TUCIMIIIIMHBI

DopMupy
HanmenoBanmue Conep:xxanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHATIBLHO-OPUEHTHUPOBAHHOE), O0beM | emble
pa3aesioB U TeM JJadopaTopHbIe M NMPAKTHYECKUE 3aHATHS, IPUKJIATHON MOY./Ib YacoB | kommere
HIIUU
1 2 3 4
OcHOBHOe co/Iep:KaHue 72
Paznen 1. TeopeTnueckue 0CHOBBI XUMHM 30
Coaep:xaHue y4eOHOro MaTepuasa 3
Jlexmusa Nel. Xumudeckuid a5eMeHT. AToMm. Sapo atoMa, u30Tombl. DIEKTPOHHAS 000JI0YKa. DHEPTreTUYECKHE
YPOBHH, TIOJypPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d- 2eMeHThl. OCOOCHHOCTH pacHpe/IeNICHUs AIEKTPOHOB 10 1
OopOUTANIIM B aTOMax 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOIO0B. DNEKTPOHHAs KOHPUrypauus atroMmoB. OCHOBHbBIE
Tema L1. XUMUYECKUE 3aKOHBI
OCHOBHBIE IIpakTnyeckue 3aHATHSA 2
XUMHYCCKHC [MpakTuyeckasa padora Nel. «OCHOBHbIC KOJMYECTBEHHBIE 3aKOHbI B XMMHUU U PACUEThl MO YPaBHEHUSIM
TOHSITHS ¥ 3aKOHBI, | XUMHYECKUX PEaKIIUii». OK 01
CTPOCHHUC aTOMOB | OTHOCUTENbHBIE aTOMHAsA U MOJEKyJIsipHas Maccel. MonsipHas macca. KonnuectBo BemectBa. MaccoBast A0is )
XUMHUICCKUX BelecTBa. 3akoH ABoragpo. MoisipHbld 00beM Ta30B. OTHOCHTENbHAs IUIOTHOCTH Ta30B. Pacdersl 1o
SJIECMCHTOB YpaBHEHUSAM XUMHUYECKHX DPEAKIHUA C HMCIOJIb30BAHMEM MAaCCOBOH JIOJM BEIIECTBA, Oo0ObeMa (HOpMasbHBIC
YCJIOBHS1) Ta30B, KOJIMYECTBA BEILIECTBA
JlabopaTopHble 3aHATHS
JladopaTopnasi padora Nel «OcHOBBI TabopaTOpHOM MpakTHKW». JlabopaTopHas mocy1a U XUMHUYECKHE
peaktuBbl. OcHOBHBIE TabopaTopHbIe oniepaluu. Jlabopatoproe obopynoBanue. TexHrka 6€30MacHOCTH U 2
paBuiia padoThl (MOBEEHMsI) B 1a00PaTOPHUH.
Tema 1.2. OcHoOBHOe coJiep:KaHue 2
[leproguueckuit
LAKOH 1 IpakTUyeckune 3aHATUS 2
[lepronnueckas IIpakTuyeckast padora Ne2. «M3yueHne nepruoJuYecKux 3aKOHOMEPHOCTEN U MX B3aUMOCBS3U CO CTPOECHUEM OK 01
CUCTEMA XUMUYECKUX| aTOMOBY. OK 02
piiemenToB /[, 1. Ilepnonnueckas cucrema xuMmuueckux aemeHToB [[.1. MenneneeBa. CBsi3b NEpHOANUECKOr0O 3aKOHA U 2

Meneneena, ux
CBSA3b C COBPEMEHHOU

[lepuoanueckoil CUCTEMBI XMMHYECKHX JJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XMMHUYECKHMX JJIEMEHTOB, 00pa3yeMblX HMH MPOCTBIX U CIOXKHBIX
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OpFaHH‘IeCKOﬁ XHUMHU. 3aKOHBI COXpaHCHUA MACChbl BCHICCTBA, COXPAHCHUS H IIPCBPALICHUA OHCPTHUH IIPH
XHUMHUYCCKUX pPCaKknusXx. OKHCIUTEITHFHO-BOCCTAHOBUTEIBHBIC pcakuuun (ypaBHCHI/ISI OKHCJICHUA-
BOCCTAHOBJICHHA, CTCIICHb OKUCIICHUSA, OKHUCIHUTCIIb H BOCCTAHOBUTCIIb, OKHUCIIUTCIBHO-BOCCTAHOBUTCIBHBIC
PCaKIMu B IpUpPOaAC, HPOU3BOACTBCHHLIX MPOICCCAX U JKU3HCACATCIbHOCTH OpFaHI/I3MOB)

reopueii BEIIECTB [0 TPYNIAaM M HepuoaaMm Ileproanudueckoil cMCTeMbl. 3HAYEHHE MEPUOANYECKOTO 3aKOHA U CHUCTEMEI
xuMHueckux sneMeHnToB JI.M. MenaeneeBa B pa3BUTUH HAYKH.
Tema 1.3. Conepskanue y4eOHOr0 MaTepuaia
Crpoenue Jlexuust Nel. Ctpoenue Benecta. XUMUUECKas CBI3b. BUIbI XMMUYECKOM CBs3U (KOBAJEHTHAs HETOISAPHAS U
BeLiecTsa THoJIpHAs, HOHHAs, MeTa/UThdeckas). MeXaHu3Mbl 00pa30BaHUs KOBAJEHTHONW XUMUUYECKOH cBA3H (0OMEHHEBIH U
1 npupoZa - JIOHOPHO-aKLENTOPHBIH). BogopoaHas cBsa3b. BaaeHTHOCT. DIEKTPOOTPUIIATENLHOCT. CTENEeHh OKUCIICHUS.
XUMHIIECKO VN OHBI: KATHOHBI U AHMOHEI OK 01
CBASH. IIpakTH4eckue 3aHATHA
MHuoroo6pasue =
BEILECTB IIpakTnyeckas padora Ne3. «CtpoeHue BeLECTBa U IPUPOAA XUMUUECKOH CBSA3H».
JleMoHCTparuss MOJENe KPpUCTAUIMUYECKUX PEIICTOK: MOHHOM (XJIOpUJ HATpHsA), aTOMHOUM (rpaduT u amMmas),
MOJIEKYJISIPHOHM (YTJEKUCHBIN ra3, MoJ), METAIMYeCKol (HAaTpuil, MarHuii, Meab). PerieHne mpakTHYECKUxX
3aJlaHUI Ha COCTABJICHUE 3JIEKTPOHHO-rpaduueckux GopMys1 1eMeHToB 1—4 neprooB
Tema 1.4. Cojep:kaHue yueOHOro MaTepuaJa
Knaccudukanpus, Jlexkuust Ne2. Knaccupukarys HEOPraHMdeCcKUxX BenecTs. HoMEHKIaTypa HEOPraHMYECKHX BEINECTB (OKCHUIBI,
1 HOMCHKJIATYPA | rynpokcuapl, KHCIOTBI, CONM). BellecTBa MONEKYJIAPHOTO M HEMOJIEKYJIAPHOTO CTPOEHHUS. ATpPeraTHbIE
HCOPraHn4CCKuX COCTOSHUS BelecTBa. Kpucramuimueckue 1 aMopQHbIE BEIECTBA. 3aKOH IIOCTOSHCTBA COCTaBa BEIECTBA. THIIbI
BEIICCTE KPUCTAUIMYECKUX PELIETOK (ATOMHAs, MOJIEKYJIApHAs, HMOHHAs, MeTaulMdecKas). 3aBUCHMOCTb CBOMCTBa
BELIECTB OT THIIA KPUCTAJUIMYECKON PEIETKH
IpakTHyecKne 3aHATHS OK 01
IIpakTuyeckas pa6ora Ne4. «HomeHKkIaTypa HEOPraHUYECKUX BEIIECTBY. OK 02
Pellenre NPaKTUYECKHMX 3aJaHHMi MO KiIacCH()MKAIMM, HOMEHKIAType M XUMHYECKHM (GOopMysiam
HEOPraHUYECKMX BELIECTB PA3IMYHBIX KIAacCOB (yrapHbIA a3, yIIEKUCHIbIA a3, aMMHAakK, TalleHas HU3BECTh,
HeramieHass W3BeCTh, MHUTHhEBas COJa W APYruX): Ha3BaHWs BemecTB mo MexayHapoaHou (MIOITAK) wmm
TPMBHAILHON HOMEHKIIATYPE M COCTABICHHE (POPMYJIbI XMMHUECKUX BELIECTB, ONpEIeICHNE IIPUHAUICKHOCTH
Kk kimaccy. Ilomck wuH(OpPMAMU ITI0 Ha3BaHMAM, HMIAEHTU(UKATOpPAaM, CTPYKTYPHBIM (opMyldaMm. AHamus3
XUMHUYECKOW HH(pOpPMALUM, IMOJTy4aeMOil M3 Pa3sHBIX HCTOYHUKOB (CPEICTB MAaccoBOd HMH(OpPMAILMHU, CETh
UnTepHeT u apyrue)
Tema 1.5. Cozep:xanue yuefHOIro MaTepuaia
[l XUMIMCCKUX | Jlexumst Ne3. Xumuueckas peakuus. Krnaccupukamus XUMHYECKHX DEAKIUH B HEOPTaHMYECKOH U
peaxuit OK 01
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JlabopaTopHble 3aHATHS

JlabopaTopnasi paGoraNe 2 "Tumnsl XuMu4yeckux peakuuii'”.

UccnenoBanue TUMOB (IO COCTaBY M KOJIMYECTBY HMCXOAHBIX W OOpPa3yIOMIMXCS BEIIECTB) W IMPHU3HAKOB
XUMHYeCcKux peakuuid. [IpoBeneHue peakuuié MOHHOTO OOMEHA, OMpENENICHHE CpeAbl BOIHBIX PACTBOPOB.
3aJaHus HA COCTaBJICHHE NOHHBIX PEaKIU

Tema 1.6.
CkopocTthb
XAMHYECKHUX
peaKkui.
XHUMHYECKOC
paBHOBECHE

Conep:kanue y4e0HOro MaTepuaJia

Jlexuus Ne3. CKopocTh peakiuy, ee 3aBUCUMOCTb OT PA3JIMYHbIX (PaKTOPOB: MPUPO/IbI PEArHpyIONIUX BEIIECTB,
KOHIEHTPALlUU DPEarupyrouMx BELIECTB, TEMIIEpaTypbl U IUIOUIAJM PEaKIUOHHON NOBEpXHOCTH. TersioBbie
3P deKThl XMMUYECKUX PpeakIuil: 5K30- U 3HAOTepMUYeckue peakuuu. OOpaTtumble peakuuu. XHUMHYECKOe
paBHOBecHe. PaKTOphl, BIUSAIOLIME HA COCTOSIHUE XMMHUYECKOIO paBHOBECHs (KOHLEHTpAlLUs PEareéHTOB WJIU
IPOAYKTOB PEaKIMH, 1aBjieHue, remneparypa). [lpunuun Jle [larense

HpaKTn'{ecmle 3aHATHSA

IIpakTnyeckas padora NeS. «BiusHue pa3nuyabiX (aKTOPOB HA CKOPOCTh XUMHUYECKON PEaKLIUN».

Pemienne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHMM Ha aHauu3 (PAKTOPOB, BIMAIOIIMX HAa H3MEHEHHE
CKOPOCTH XMMHUYECKON peakluu. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakLuu OT NMPUCYTCTBUS KaTanu3aTopa
Ha IIpUMEpPE PA3JIOKEHHs IEPOKCHIA BOJOPOJAa C IOMOULIbK JUOKCHAA MapraHua M KaTanassl. Pemenue
[IPaKTUKO-OPUEHTUPOBAHHBIX 3aIaHUI Ha NMpUMEHeHue npuHiuna Jle-Illarense 1 HaX0XKACHWS HAIpaBIICHUS
CMEILECHHS PaBHOBECUS XMMHUYECKOH peaklUuu M aHaiau3 (akTOpOB, BIMSIOIIMX HAa CMEIIEHUE XUMHUYECKOro
paBHOBECHs

JlabopaTtopHble 3aHATHS

JlaGopatopnasi padora Ne3 «CkopocTh XUMHYECKHX peakiuuid. CMeIeHHME XUMHUYECKOTO PaBHOBECHS
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX 3aJlaHUN Ha aHainu3 (HAaKTOPOB, BIHUSIOMIMX HA WU3MEHEHHE CKOPOCTH
XUMHUYECKON peakluu, B T.4. C MO3UIMI SKOJIOTMYECKH IeIeCOO0pa3HOro MOBENEHUs B OBITY M TPYAOBOM
JIEATETLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3JI0POBbS U OKPY>KAIOIIEH MPUPOTHON CPEbI.

Pemmennie npakTuKoO-OpHEeHTUPOBAHHBIX 3a/1aHUi Ha mpuMeHeHune npuHiuna Jle-1llatense ans
HAXOJK/ICHHUS HAINPABJICHUs CMEILICHUS

OK 01
OK 02

Tema 1.7.
PactBOpsl, Teopus
ANEKTPOIUTHIECKO
W Imcconuanuu M
MOHHBII 00MeH

Conep:xxanue yueOHOro MaTepuasa

Jlekuuss Ned. PactBopbl. Buabl pacTBOpoOB MO COAEPKAHUIO PACTBOPEHHOIO BElIECTBA. PacTBOPUMOCTB.
ITonsiTve o nucniepcHbIX cuctemMax. VICTUHHBIE M KOJJIOWHBIE PACTBOPBI. MaccoBas 0715 BEIIECTBA B PaCTBOPE.
[TonsTue o BomopoaHoM mnokasatene (pH) pactBopa. DnekTponutudeckas nuccounanus. CuiibHbIE U cradble
AJIEKTPOJIUTHI, HEJEKTPOJIUTHI. Peaklinu MHOHHOTO OOMeHa

HpaKTH'{eCKI/Ie 3aHATHUSA

IIpakTnyeckass padora Ne6. CrnocoObl BbIpaKEHUS KOHIIGHTPALMU pPAacTBOpOB. PelieHune MpaKkTUKO-

OK 01
OK 02
OK 04
OK 07
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OPUEHTHUPOBAHHBIX PACUCTHBIX 3aJaHUN HA PACTBOPBI

JlaGopaTopHble 3aHATHUSA

JlaGopatopnas padora Ned4 «IIpuroroBnenue pactBopoB». IlpurotoBieHue pacTBOpoB 3aJaHHOM MacCOBOM
JI0JIE PacTBOPEHHOI'O BEIIECTBA, MPOBEJCHHUE PEAKLUN HOHHOIO OOMEHA, OINpPENENIEHUE CpElbl PacTBOPOB
BEIIECTB C IOMOIIbIO YHHBEpPCAJIBHOTO WHAMKATOpa (KHUCHas, HeHTpaibHas, MienovyHas). 3aJaHus Ha
COCTaBJICHHME HMOHHBIX peakiuil. PemeHne npakTuKO-OpUEHTHPOBAHHBIX PACUETHHIX 3a/laHUM Ha pPacTBOPHI,
UCIOJIb3yEMbIE B ObITOBOW U MPOU3BOJCTBEHHON AEATEIbHOCTH YEJIOBEKa

KoHTpoabHast
padora 1

IIpakTnyeckas padora Ne7. CTpoeHue BELECTBA U XUMUYECKHE peakluu (1o pasaeny 1)

Pa3znen 2. Heopranuveckasi Xumust

Tema 2.1.
dusuko-
XAMHYECKHE
CBOICTBa
HEOPTraHMYECKHUX
BCIIECTB

OcHoBHOE CoacpKaHue

Teopernueckoe o0yueHue

Jlexuus NeS. Metamsl. O0mue ¢pu3ndeckne 1 XUMUYECKHe CBOcTBa MeTaioB. CriocoOb! MOTydeHusl.
3HayeHHue METaNIOB ¥ HEMETAJJIOB B IIPUPOJIE U )KU3HEESITEIbHOCTH YeJI0BeKa U opranu3mMos. Kopposus
METAJUIOB: BHJIbI KOPPO3HH, CIIOCOOBI 3AIIUTHI METAJUIOB OT KOPPO3HUH

Jlexmus Ne6. Hemeramisl. O0mue Gpuznueckiue 1 XMMUYECKHE CBOMCTBA HEMETAUIOB. TUITHYHBIE CBOWCTBA
Hemertawio [V- VII rpynm. Kiaccudukanms u HOMEHKIaTypa coelMHeHUI HeMeTasioB. KpyroBopoTsr
OMOTEHHBIX JIEMEHTOB B IPUPOJIE.

Jlekumsa Ne7. Xumuueckre CBONCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BELIECTB (OKCHUIOB, THAPOKCUIOB,
KUCJIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOAHBIX COSAUHEHHH,
BBICIIMX OKCHJIOB U THIPOKCHJIOB.

HpaKTuqecxue 3aHATHUA

IIpakTnyeckas padora Ne§. CocraBieHne ypaBHEHUM XUMUYECKUX PEAKIMI C yYaCTUEM MPOCTBIX U CIOKHBIX
HEOpPraHMYECKUX BEIECTB: METAJJIOB U HEMETAIIJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB U aM(pOTEPHBIX
HJIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAHUN M aM()OTEPHBIX THPOKCHIOB; HEOPTraHUYECKHX COJIEH,
XapaKTEepU3YIOIINX UX CBOKWCTBA. PelleHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKHX 3a/IaHUI HAa CBOWCTBA,
COCTaB, MOJyYeHHE U 0€30MacCHOE UCTIOIb30BaHUE BAKHEHIITNX HEOPraHMUECKUX BEIIECTB B OBITY U
MTPAKTHYECKON NEATEIbHOCTH YEJIOBEKA

JlabopaTopHbIe 3aHATHS

JladopaTopnasi padora Ne5 «CBoiicTBa METaUIOB U HEMETAJIJIOBY.
HccnenoBanmne GU3NIECKNX U XUMUYECKUX CBOMCTB METAIIJIOB U HEMETAIIJIOB. PelieHne sSKkcrepuMeHTalTbHBIX
3aJ1a4y 10 CBOMCTBAM XMMHYECKHM CBOMCTBAM METAJIJIOB M HEMETAJIOB, IO PACIIO3HABAHUIO U TTOJIYYCHHUIO

OK 01
OK 02
IIK 1..6
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COGILI/IHGHI/Iﬁ MCTAJIJIOB 1 HCEMCTAJIJIOB.

Tema 2.2. Conep:kanue y4e0HOro MaTepuasa
Unenrndukanms JlaGopaTopHbIe 3aHATH
HEOPraHNICCKNX JladopaTopnasi padora Ne6 «nentudukaiys HeOpraHMIEeCKNX BEIIECTBY.
BCHICCTB Pemmenne skciepuMeHTAIBHBIX 33/1a4 IO XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAJIIOB, TI0 PACTIO3HABAHHIO OK 01
U TIOJIyYCHUIO COSTMHEHHA METAJUIOB i HEMETAJIIIOB. 1K 3.4
Wnentudukanms HEOpraHM4eCKUX BEIIECTB C UCIIOJIb30BAHUEM UX (PHU3UKO-XUMUYECKIX CBOMCTB, XapaKTEPHBIX
KayeCTBEHHBIX peakimii. KauecTBeHHBIE peakiuu Ha cynb(daT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KAaTHOH
aMMOHHUS
KouTpoibHasn .
IIpakTyeckas padora Ne9. CpoiicTBa HEOPraHMYECKHUX BEIIECTB
padorta 2
Paspnen 3. Teopernueckue 0CHOBbI OPraHMYeCKOM XUMHH
Conep:xaHue y4ed0HOTro MaTepuasa
Tema 3.1. Jlekuusa Ne8. [Ipenqmer oprannueckoid XUMHUU: €€ BO3SHUKHOBEHHE, Pa3BUTUE U 3HAUCHUE B MOJTYYCHHH HOBBIX
Knaccupukauus, | pernecrs n marepuanos. Teopus CTpOeHHs Opramuuecknx coeunenmii A.M. ByTiepoa, eé OCHOBHBIC
CTPOCHHC 1 nosiockeHus. CTpyKTypHbIe (HOpMYJIbI OPraHMYECKUX BellecTB. ['omoinorus, mzomepus. XUMUYECKasi CBA3b B
HOMCHKJIATypa OpPraHMYECKMX COEMHEHUSX: KPATHBIE CBA3H, G- U T-CBS3M.
OpraHiveCcKux I[Ipencrasnenne o KnaccuGUKAMU OPTaHUYECKUX BelecTB. HoOMEHKIaTypa OpraHu4eckux coeAMHEHMII OK 01
BOIICCTB (cucTeMaTHY€ECKas) U TPUBHAJILHbIC HA3BAHUs BAKHEHIMX NPEICTABUTENIEH KIaCCOB OPraHMYECKUX BEILECTB
IMpakTHyeckue 3aHATHSA
IpakTnueckas padora Nel(. «KHomeHkiarypa opranmyeckux BemecT». HoMeHkIaTypa opraHuuecKux
COEIMHEHUI OT/IENIbHBIX KJIACCOB (HACHIIIEHHBIE, HEHACHIIIEHHBIE H APOMAaTHYECKHE YTIEBOAOPOIbI, CTUPTHI,
(eHOBI, abIeTUIbl, KETOHBI, KAPOOHOBBIE KHCIIOTHI U Jip.) COCTaBICHUE TTOHBIX B COKPAIIEHHBIX
CTPYKTYPHBIX ()OPMYJI OPTAaHHUYECKHUX BEIIECTB OT/IEIBHBIX KJIACCOB, HCIIONIB3YS UX Ha3BAHUS 1O
CHCTEMaTHYeCKON ¥ TPUBHAIBHON HOMEHKIIATYpe (3THIICH, alleTHIIeH, TIINIeprH, henon, popmanbaerns,
YKCyCHasl KUCIIOTa, TIIUIKH). PacueTsl mpocTeifieii (opMyIibl OpraHndecKoil MOJIEKYJIIbL UCXOS U3
AJIEMEHTHOTO cocTana (B %)
Pasznea 4. YrieBoaopoanbl
Tema 4.1. Conep:kanue y4e0HOro Marepuaa OK 01
CaoiicTBa OK 02

TeopeaneCRoe oﬁyqelme
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OpraHUYECKUX
COeIUHEHUN

Jlexnus Ne9. [IpenenbHble yriieBOIOPOb! (aJIKaHbI 1 IUKIIOAIKAHBI). 'OpeHre MeTaHa Kak OJIMH U3 OCHOBHBIX
HUCTOYHUKOB TeIJIa B MPOMBIIUIEHHOCTH U ObITy. CBOICTBa NPUPOAHBIX YTIEBOAOPOAOB, HaXOXJEHUE B
MIPUPOJIE U TPUMEHEHUE ATKAHOB;

Ulexmust Ne10. HenpenenbHbIe yIiIeBOOPOIbI (ATKEHBI, ATKAUCHBI, aJTKUHBI ).

IAJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHHA Psii. DTHIEH M MPOMUIEH: COCTaB, CTPOCHUE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBa (peakuuWud THUIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApATAlUU, OKHUCICHUS U
MIOJIMMEPU3ALMH) [T0JIyYEHHUE U IPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u meTwiOyTaaues-1,3, XUMHUIeCKOoe CTPOSHHUE, CBOMCTBA (peaKiiusl MOJIMMEpU3AIiN ),
IIPUMEHEHHE (111 CUHTE3a IPUPOJHOIO U CUHTETUYECKOT0 KayuyKa U PE3UHBI).

IAJIKHHBI: COCTaB U OCOOEHHOCTHU CTPOCHHSI, TOMOJIOTHUECKUN Psijl. ALIETHIICH: COCTaB, XUMUYECKOE CTPOEHUE,
¢du3nuecKkrue 1 XUMHYECKHE CBOMCTBA (peakIy THAPUPOBAHUS, FAIOTEHUPOBAHUS, THAPATALlUN TOPEHHUS),
MOJTy4YeHHE U PUMEHEHHE (MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJISl CBAPKH U PE3KH METAJLIIOB)
ApomMaTHUYEeCKHe YIIIEBOJOPObI (apeHbl). beH3om u Todyon: cocraB, CTpoeHHE, (PH3MUECKUE M XUMHUYECKHE
CBOMCTBa (peakiUy TraJOreHUpPOBaHUs M HUTPOBAHHUA), MOJIY4YEHHE U MPUMEHEHHE. TOKCHMYHOCTH apeHOB
(BusiHEE OEH30J1a Ha OPTaHU3M YeJIOBeKa). | eHeTndecKas CBA3b MEXy YIIIeBOJOPOJaMH, TPUHAICKAIIMMU K
pa3IMYHBIM KJ1accam.

[TpupoHBIE HICTOYHHUKH YTIeBOAOPOA0B. [Ipupoansblii ra3 u nomytHeie HedTsHbIC ra3el. Hed1h u eé
npoucxoxaenue. Criocodsl nepepadoTku HeTU: MeperoHKa, KPeKUHT (TEPMUUECKUI, KaTaTUTUYECKU),
nupoinu3. [IponykTel mepepaboTku He(TH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH

u B ObITy. KaMeHHBIH yTosib ¥ IPOAYKTHI €0 nepepadoTKu

OK 04

Tema 4.2.
dusuko-
du3uko-
XAMHAYECKHE
CBOMCTBaA
YTJIEBOJIOPOJIOB

Conep:xxanue y4eOHOro MaTepuasa

JlaGopaTopHble 3aHATHSA

JlabopaTopunasi pabora Ne7 «CBoiicTBa yrieBolopoJoBy». TpuBHalbHAs W MEXIyHapoJHas HOMEHKIATYypa,
XUMUYECKHE CBOWCTBA, CIOCOOBI MOJYYEHHUS yTieBoaopoaoB. [lomyyeHue >TuiieHa W M3yYEeHHE €ro CBOWCTB.
MopenupoBaHue MOJIEKYJ M XHMHUUYECKHX MPEBpAllleHHI yIJIeBOJOPOAOB (HAa NpUMEpE 3STaHa, STHUIICHA,
aleTUJICHA | JIP.) U TAJIOT€HOMPOU3BOTHBIX

OK 01
OK 07

Paznen S. Kuciopoaocoaep:xamue oprannyeckue coeIuHeHust

Tema S.1.
Crnnptel. ®enon

Conep:xanue y4eOHOro MaTepuaJia

Ulexknus Nell. IIpenenbHbie 0HOATOMHBIE CIUPTH (METAHOI U 3TAHOJ): CTPOEHHUE, (PU3NUECKUE U XUMHUYECKHE
CBOWCTBa (peakUUM C aKTHUBHBIMH METaJUlaMH, TaJoreHOBOAOPOAAMHU, TOpEHue), npuMeHeHue. Bogopoansie
CBSI3U MEKAY MOJIeKylaaMu cnupToB. dusnonorndyeckoe 1eHCTBHE METAHOJIA U ATAHOJIA HA OPIaHU3M YEJIOBEKA.
IMHOroaTOMHBIE CHUPTHI (ITUJIEHIVIMKONb W IJIMLEPUH): CTPOEHHE, (PU3MUECKHEe M XUMHUYECKHE CBOWCTBA
(B3auMozIeliCTBUE CO IIEJIOYHBIMH MeETallJlaMU, KAdeCTBEHHas peaklus Ha MHOTOaTOMHBIE CIIUPTHI).

DOHU3N0I0rNIECKOe ﬂeﬁCTBHe Ha OpraHu3M 4YCJIOBCKA. HpI/IMeHeHI/IC TJIMOCPHHA U OTHIJICHIJIMKOJIA.

OK 01
OK 07
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Denon. CtpoeHHe MOJEKYINbl, (QU3UYECKHe W XUMHUYECKHe CBoiicTBa (peHoma. TOKCMYHOCTH ¢eHoNa, €ro
(bU3MOIOTHUECKOE ACHCTBUE HAa OPraHu3M dernoBeka. [Ipumenenue genomna

JlaGoparopHas pabdora Ne8 «CgmoiictBa crnuptoB» IlpoBenenue, HaOMOACHHE W  ONHUCAHHE
JIEMOHCTPALIMOHHBIX OINBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIUN OJHOATOMHBIX CIIMPTOB (OKHCIIEHUE
sTa”oia okcugom menu (I11)), MHOroaTOMHBIX cUPTOB (B3auMoAeHcTBHE InLeprHa ¢ ruapokcuaom meau (1)),
anpJeTuIoB  (OKHUCICHHE aMMHayHbIM pacTBopoM okcuaa cepebpa(l) wu  rumpokecuaom wmeau  (ID),
B3aMMOJICIICTBHE Kpaxmalia ¢ HOJJOM)

JladopaTopHasi padora Ne9. « XuMHUeCKUe ¥ PU3HUESCKUE CBOMCTBA KAPOOHOBBIX KHUCIIOT.

Tema 5.2. Conep:xxaHue yueOHOro MaTepuaJia
Anbaerumpl. Jlekuus Nel2. Anpaerupl U KeTOHBI (hopManbaeru, alleTanbleru], alleToH): CTpoeHHe, (hru3nuecKue
KapOonoBsie M XUMHYECKHE CBOWMCTBA (PEaKIMM OKHCICHUS M BOCCTAHOBJICHHS, KAYeCTBECHHBIC PEAKIMU), MOJIYYCHHE H
KHCJIOTHI. IPUMEHEHHE. OK 01
Crnosxxnble 3GUpsbI OIHOOCHOBHBIE TIpEACIIbHBIE KapOOHOBBIC KHUCIIOTHI (MypaBbHHAasi M YKCyCHasi KHUCIIOTBI): CTPOCHHE, OK 02
¢du3nueckue U XUMHUYECKHE CBoOicTBa (0OIIME CBOMCTBAa KHCIOT, pPeakuus STepu(UKalUH), MOJy4yeHHE U OK 04
npuMeHeHne. CTeaprHOBasi U OJICMHOBAsI KUCIOTHI KaK MPEJACTABUTENN BBICIINX KapOOHOBBIX KUCIIOT. Mblia
KaK COJIM BBICIINX KApOOHOBBIX KUCIIOT, UX MOIOLIEe eiCTBHE.
CrnoxHble 3pUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['miaponu3 cinoxHbix 3¢gupoB. Kupsl. ['maponus
xupoB. [Tpumenenue xupoB. buosornueckas poJib >KUpPOB
Tema 5.3. Coaep:xxaHue yueOHOro MaTepuaJia
Y rineBosl Ulekuust Nel3. YrieBojwl: coctaB, KiacCU(pUKANUs YTICBOIOB (MOHO-, AW- W Toiucaxapuiabl). ['mokoza —
MPOCTEHIINK MOHOCAaXapu: 0COOCHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3MUECKHUE U XUMHUYECKHUE CBOMCTBA TIIFOKO3bI OK 01
(B3aumopericteue ¢ ruapokcuaoM menu (II), oxucnenme amMmuadHbIM pacTBopoM okcuaa cepedpa (1), OK 02
BOCCTaHOBJICHHE, OpOKEHHE IIIIOKO3bI), HAX0XK/IEHUE B IPUPO/JIE, MPUMEHEHUE TIIIOK03bI, ONOJIOTHYEeCcKas pojb B OK 04
KU3HEIeATEIbHOCTH Opraiu3ma yenoseka. @otocunTes. PpyKTO3a Kak H30Mep IITFOKO3BI.
Caxapo3sa — peJICTaBUTENb JUCAXapUI0B, THAPOIIHN3 Caxapo3bl, HAX0XKIEHUE B IPUPOJIC U IPUMEHEHHE.
[Tonrcaxapuapl: Kpaxmall U IeJUTI0103a KaK IpUpoaHble monuMepbl. CTpoeHue Kpaxmaia U LeJUII0I03bI,
dbu3nvecKkne 1 XMMHYECKHE CBOMCTBA Kpaxmaia (THIPOJIH3, KaYeCTBEHHAs PEaKIysi C MOJIOM)
Tema 5.4. Copepxxanue yueOHOI0 MaTepuaJia
duzuko- IIpakTH4YeckHe 3aHATHA
XUMHUYECKHE IIpakTyeckas padora Nell. «HoMeHkaTypa KUCIOPOJOCOAEPKAIUX OPTaHUYECKUX COETUHEHUI.
CBOMCTBA TpuBuanpHas U MEXAyHapOHAs HOMEHKJIATypa, XMMHUECKHE CBOICTBA, CIOCOOBI TOMYyUEHUS! CIIUPTOB
KHCJIOPOIOCOACPK | U (PeHOJIOB, KAPOOHOBBIX KUCIOT U A(PHUPOB, albAECTHIOB U KeTOHOB. COCTaBICHHE CXEM peakluii (B TOM YuCIe
aIux MO0  TMPEAJIOKEHHBIM  IIeT0YKaM  MpEeBpallleHui),  XapaKTepu3yIoUMX  XHUMHYECKHe  CBOICTBa OK 01
OpPraHUYECKUX KHCJIOPOJIOCOIEPKAIIMX OPraHUYECKUX COCIMHEHUM OK 02
COEIMHEHUI JlaGopaTopHble 3aHATHS OK 04
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‘ [TpoBenenue, HaOIIOACHUE U ONIMCAHNE ONBITOB: U3yUYEHHE CBOMCTB PacTBOPa YKCYCHOM KHCIIOTHI

Pa3znen 6. A3oTcoaepkaniue opranHnyeckre coeTuHeHus

Tema 6.1. Conep:xxaHue yueOHOro MaTepuaJia
AMWHBL. JlabopaTopHble 3aHATHSA OK 01
AmuHOKUCIOTEL.  [JlaGopaTopuas padora Nel(. «CBoicTBa a30TOCOAEPIKAIIUX OPraHMIECKUX COEIMHEHUID). OK 02
benku ®usnueckue U XUMMUYECKUE CBOMCTBA aMUHOB (PEaKI[MU C KUCIOTaMU U TOPEHUs1) U aMUHOKHCIIOT (Ha OK 04
npuMepe ruuuHa). HaOmroneHwe u onucaHue JIEMOHCTPALMOHHBIX OIBITOB: JieHaTypauus O€lIKOB IpH
HarpeBaHuU, LIBETHHIE PEAKLIUU OEJIKOB
Paspen 7. BbICOKOMOJIEKY /IS PHBIE COCAUHEHNUS
Tema 7.1. Conep:xanue yueOHOIro MaTepuaJia
[[1acTmaccel.
[I[pakTHYecKHe 3aHATHS
Kayuyyku. Bosnokna
[IpakTuyeckas padora Nel2. «CunTes, aHaau3 U Ki1accupUKaius BbICOKOMOJIEKYJISAPHBIX COSIMHEHUI»
OCHOBHbBIE MOHATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHWI: MOHOMEp, MOJMMEp, CTPYKTYPHOE 3BEHO, OK 01
CTENEHb MOJIMMEPU3ALINN, CPEIHAS MOJIeKyJsipHas Macca. OCHOBHBIE METO/bI CHUHTE3a BHICOKOMOJIEKYJISIPHBIX OK 02
COEMHEHUI — OJIMMEPU3ALINS U IOJUKOHACHCALIUS. OK 04
D3HakoMieHHe ¢ o0pa3LaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB: IJIACTMACChl
(MONIMATUIICH, TIOJIUIIPOITMIIEH, TOJIMBUHIIIXIIOPUL, TIOJTUCTUPOIT); HATYPAJIbHBIA U CHHTETUYECKHE KaydyKH
(OyTaznrneHoBBIN, XJIOPONPEHOBBIN U U30MPEHOBBIN); BOJIOKHA (HaTypajibHbIE (XJIOMNOK, IEPCTh, HIEINK),
HCKYCCTBEHHBIE (AIIETaTHOE BOJOKHO, BUCK03a), CHHTETHYECKHE (KalpOH U JIABCaH)
KonTpoibHasn o
pabota 3 IIpakTuueckas padora Nel3. CTpykTypa U CBONCTBAa OPraHUYECKHUX BEIIECTB
IIpodeccuoHaIbHO OPMEHTHPOBAHHOE COJlep:KaHMe (colep:KaHNe MPHUKJIAJTHOT0 MOYJIsl)
Pa3nen 8. Xumusi B ObITY ¥ IPOM3BOJACTBEHHOI 1ATEJIbHOCTH YeJI0BEKA
Tema 8.1. Conep:xanne yueGHOI0 MaTepHaIa
XuMHuueckue OK 01
TeXHOJIOTUH Jlexnust Nel4. [IpaBuna 3K0I0rn4ecKy 11e1eco00pa3HOro MNOBEACHUS B ObITY U TPYJOBOH JEATEIbHOCTH OK 02
B TIOBCEIHEBHOM | B LEIIX COXPaHEHHs CBOETO 3[[0POBbs M OKPY)KAIOLIeH NPUPOIHON Cpelibl, OIACHOCTh BO3JCHCTBUS Ha )KHUBBIE OK 04
" OpPraHU3Mbl OPraHUYECKHUX BEIECTB OTAEIbHBIX KJIACCOB (YII€BOJOPOIbI, CIUPTHI, (DEHOIIBI, XJIOPOPraHUYECKHE OK 07
npodeccronanpHo | IPOU3BOMHBIC, albACTH/BL U Ip.), MOKa3aTeNb IPEAENbHO JOIyCTUMON KOHIIEHTPAIUU B €r0 UCIIOJIb30BAHUE. IIK 1.6
i JeqaTeabHOCTH Ponp xuMum B oOecrieueHUM 3KOJIOIMYECKOH, PHEPreTHUecKOM M MHUIIEeBOM Oe30MacHOCTH, pa3BUTHU K 3.4
YeloBeKa MEIUIMHBI, CO3/JaHNHM HOBBIX MaTepHAJIOB (B 3aBUCHMOCTH OT BUAA MPO(EeCCHOHATBHON IEATEIIEHOCTH ), HOBBIX K .4.1
UCTOYHHUKOB HHEpPruu (aJbTEepHATHBHbIE HCTOUYHUKU SHepruu). IloHsATHE O HayyHBIX METOJaX IMO3HAHMS [K 4.2.

BCIICCTB U XHMHYCCKHUX peaKuHﬁ. Hpel[CTaBJICHI/ISI 00 O6IIII/IX HAayUYHBIX HNPUHOUIIAX HTPOMBIIIJICHHOTO
IMOJIYYCHUA BayKHEHIITHX BCHICCTB (Ha IIpUMEpax Mpon3BOACTBA AMMHUAKA, CCpHOI;'I KHMCJIOTEI, MeTaHOHa).
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XuMHUs W 370pOBbE YENIOBEKa: MpaBuiIa OE30MacHOT0 HWCIOJIL30BAaHUS JIEKAPCTBEHHBIX IPENapaTos,
OBITOBOI XUMUH B IIOBCEIHEBHOMN KU3HU

IIpakTHYeckue 3aHATHSA 2
IIpakTnyeckas padora Nel4. «[IpumeHeHre XUMHUYECKUX BEIIECTB U TEXHOJIOTUH ¢ yueToM Oyay1ueit
npodeccruoHaNbHOM IeATEIbHOCTH.

Pemenne keiic-3aa4 1o Temam: MUILEBbIE MPOJIYKTHI, OCHOBBI PAllMOHAIBLHOIO NMUTAHUS, BayKHEHIINE
CTPOUTEJIbHBIE M KOHCTPYKLHOHHBIE MaTepHuabl, CEIbCKOXO3IMCTBEHHOE IPOU3BOJACTBO, KPAaCKH, CTEKIIO,
KepaMuKa, MaTepuajbl [UIsl 3JIEKTPOHUKH, HAaHOMAaTepuaibl, TEKCTWIbHBIE BOJIOKHA, MCTOYHUKU SHEPTUH, 2
OpraHHYecKHe W MUHEpaJbHBIE YAOOpEHHs, JEKapCTBEHHbIE M KOCMETHYECKHE Mpernaparbl, ObITOBas XUMHUS,
MaTepUajIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

3amuta: IlpencraBienue pe3ynbTaToB pelIeHUS Kelc-3agad B ¢GopMe MUHHU-A0KIAAA (JOMYyCKaeTCs
MCTIOJIb30BaHUE rPaUIECKUX M MPE3CHTAIIMOHHBIX MAaTEPHAJIOB)

JlabopaTopHble 3aHATHS 2
JlabopaTopnas pa6ora Nell. «OmnpeneneHue KecTKOCTH NPUPOJHONW Boab» CrocoObl ycTpaHEHHUsS BCeX
BHUJIOB KECTKOCTU B 3aBHCHUMOCTH OT COCTaBa COJIEW JKECTKOCTH. PellleHne sKCIepuMEHTAIbHOM 3ajaud Ha )
BBISIBJICHME BPEMEHHOW U TOCTOSIHHOM KECTKOCTH BOJbl. OLlEHKa BEPOSTHOCTH YCTPaHEHHUS BCEX BHJIOB
JKECTKOCTH B JOMAIIHUX YCIIOBUSX
IIpomeskyTOouHast aTTecTauus Mo AucuunanHe ( andpdepeHupoBaHHbIN 324eT)

Bcero 78
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3.1.

3. YCJOBUS PEAJIU3ALIMM MTPOTPAMMBI YYUEBHOM
JUCHUATIIAHBI

TpeﬁoBaHnﬂ K MHUHUMAJTbHOMY MaAaTCPHAIBHO-TEXHUYCCKOMY

o0ecIeYeHNIo

I[JI}I peain3aliii IIporpaMmbl JUCHUIIINHBI JOJIXKHBI OBITH MMpcaAyCMOTPCHEBI

CICAYIOIHNEC CIICHUAJIbHBIC IIOMCIICHHA! y‘-IC6HBII>i KaOMHET XUMUH

Cl'lelll/laﬂl/l3l/lpOBaHHaﬁ MeOdeJb U CHCTEMbI XpaHEeHUs

Cron 1maGopaToOpHBIA JIEMOHCTPAIIMOHHBINA (C 3allUTHBIM, XUMOCTOWKHM U
TEPMOCTOMKUM TMOKPBITUEM, PAKOBHHOM, MOJBOAKOW W OTBEICHUEM BOJIHI,
CAHTEXHUKOM, DJICKTPUYECKHUMHU  PO3ETKaMHM, AaBTOMAaTaMH  aBApUMHOTO
OTKJIFOUEHHUS TOKA)

2. | Cron yyeHuueckuil 1a00OpaTOPHBIM, pEeryJupyeMblid 10 BbICOTE (C 3aIlUTHBIM,
XUMOCTOMKMM U TEPMOCTOMKHM TOKPBITUEM, PAKOBHUHOW, OOPTUKOM IIO
HapYKHOMY KpParo, MOABOJIKON M OTBEICHUEM BOJIbI, M CAHTEXHUKOM )/

3. CTyn yUCHHUECKUHN (1o Koluuecmay 00y4arouuxcs)

4. Ornerymmrenb

5. Cto ¢ sumKamMu JJ1sl XpaHeHUs (pabouee mecmo npenooasameis)

6. Kpecno oducnoe (pabouee mecmo npenooasamens)

7. Jlocka MarHUTHO-MapKepHast

8. Cuctema (yCTpOHCTBO) JJIsl 3aTEMHEHUS OKOH

9. [lIxad BBITSKHONW TAHOPAMHBIHI

10. [kad g xpaHeHUs: yueOHbIX TOCOOUH

11.

AnTeuka yHUBEpcaabHasl JJIsl OKa3aHUs MTEPBOM MEIUIITMHCKOMN TOMOIIIN

TexHuueckue cpeacrsa

WNHTepakTUBHBIA MPOrpaMMHO-ANMAPATHBIA KOMIUIEKC MOOMJIbHBIA WU
CTallMOHAPHBIN  (IpOorpaMMHOE oOOecrnedeHue, MPOEKTOp, KpeIvieHue B
KOMILICKTE)

JJIEeKTPOHHBIE CPeACTBA 00YYeHHs

DJEKTPOHHBIE CPEICTBA O0YUCHUS (CINYK)

JleMoHCTPAIIMOHHBIE YUEOHO-HATJISITHBIE MOCOOUS
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KoMmIIeKT mopTpETOB BEMMKUX XUMUKOB

2 [TocoOus HATIISITHOM YKCHO3UIINUA

3 Ilepuoanueckas cucreMa xumuyeckux sneMeHToB [[.M1. Menneneesa
CneuuajusupoBaHHas Me0eJIb U CHCTeMbl XpaHEHUS /Il XMMHUYeCKOM

Jadoparopun

1 Cron nabopaTopHbIii AEMOHCTPALMOHHBIN (C 3alIUTHBIM, XUMOCTOMKUM
U TEPMOCTOMKHUM ITOKPBITUEM, PAKOBMHOM, MOJBOJKOW U OTBEACHUEM BOJBI,
CAHTEXHUKOM, DJIEKTPUUECKUMHU  PO3ETKaMHM, aBTOMAaTaMH  aBApUTHOTO
OTKJIFOYEHHUS TOKA)

2 Kpecno odpucnoe

3 OrseTymmurenb

JleMoHCTpanMOHHOE 000PY/A0BAHUE U MPUOOPHI IVIsA Ka0MHeTa U J1adopaTopuu

1. Becsl aneKTpOHHBIE

2. CTOonuK O bEMHBIN

3. [IITaT¥B AEMOHCTPAIIMOHHBIN

4. Anmnapar JJis MPOBEACHUSI XUMUUYECKUX PEAKIIUAM

5. Anmnapar Kunna

6. [Ipubop nns WUIIOCTPALIMM  3aBUCUMOCTH  CKOPOCTH XHMHUYECKHX
pPEaKIui OT YCIOBUM OKPYKAIOIIEH Cpeabl

7. HaGop s iexkTponn3a 1eMOHCTPAIIMOHHBIN

8. [IpuGop 1791 ONBITOB MO XUMHM C  DJICKTPUYECKHUM  TOKOM
(;taGopaTopHBI)

9. [Tpubop 115t MILTFOCTPALlMK 3aKOHA COXPAHEHUS MACChl BEIIECTB

10. YcraHOBKa JJ1 IEPETOHKH BEILIECTB

11.

pH-metp

JIabopaTopHO-TEXHOJIOTMYeCKOe 000py/I0BaHNeE 1JIsl KaOMHeTa U JJa00opaToOpHHu

1.

Konbonarpesarenb

DIEKTPOIIUTKA
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banst komOuHMpOBaHHAS TabOpaTOpHAS

4. Becsl 17151 chImy4nx MaTepuaioB
3. [TpuGop 1151 TOTyYeHUsI ra30B
6. CnuproBka jaboparopHas
7. MarnurtHas memanka
8. Habop mocy st 117151 peakTHBOB
9. HabGop mocyabl W OpUHAICKHOCTEW s pabOThl € MalIbIMU
KOJIMYECTBAMU BEIIIECTB
JlabopaTopHasi XuMuiecKas mocy/1a Jisi kKabnHera m jjabopaTopuu
1. Komrekt koab 1eMOHCTpaIMOHHBIX
2. Habop npo6ok pe3nHOBBIX
3. [II1aHr CUIMKOHOBBIN
4. KoMIiekT cTekIssHHON OoCy/ bl Ha NUTH(axX 1eMOHCTPAIIMOHHBIN
3. Jlo3upyroliiee yCTpOoMCTBO (MEXaHUYECKOE)
6. Kommnekt uznenuit u3 kepamuku, dpapdopa u dasaca
7. KoMmmiekT MepHbIX K010 MaJloro o0beMa
8. KoMmrmiekT MepHBIX K0JIO
0. KoMIUIEKT MEepHBIX MUIMHAPOB CTEKISHHBIX
10. KoMmIIeKT BOPOHOK CTEKIISTHHBIX
11. KomrnekT nuneTok
12. KOMIIIEKT CTakaHOB CTEKJISTHHBIX
13. KOMIUIEKT CTaKaHOB XMMHUYECKUX MEPHBIX
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14.

KomIuiekT crakaH4YuKOB JJIA B3BCIIMBAHUA

15. KOMIUIEKT CTynOK € IECTUKaMHU

16. HaGop mimareneit

17. Habop nunHieron

18. Hab6op vamek [letpu

19. TpyOka cTeksHHAs

20. DKCHKATOp

21. Yama kpucTaaan3aluoHHas

22. [[[umie! TUreNbHbBIE

23. bropertka

24. [TpoOupxka

25. banka o peakTUBBI MOJUATUICHOBAS

26. banka mojx peakTUBBI CTEKJISIHHAs W3 TEMHOIO CTEKJIa C MPUTEPTON
poOKOI

217. HabGop ckisiHOK 17151 pacTBOPOB PEaKTHUBOB

28. [Tamouka cTeknsiHHAA

29. [tatuB 1is mpoOUpoK

30. KoMIUIEKT cpeacTB 1l MHANBUAYAJIBHOW 3aIUTHI

31. Kommiekt TepmomeTpoB

32. CymuiibHas naHesb I MoCy bl

33. @uibTpoBaibHas OymMara U GUIbTPbI

Mopenu (00beMHBIE M IJIOCKHE), HATYPAJbHbIE 00beKThI (KOJJIEKIUH,

26




XHMHYECKHE PeAKTHBBI) il Ka0MHeTa U JJabopaTopuu

1 KoMruiekT Mozaenen KpucTamm4ecKuX peneToK

2 Habop u1s MogennupoBaHust CTPOEHUSI HEOPTAHUYECKUX BEILIECTB
3 Habop u1st MogenupoBaHus CTPOEHUSI OPIraHUYECKUX BEILIECTB

4 HabGop a1 MogenupoBaHus CTPOCHHSI aTOMOB U MOJIEKYJT

5 KoMIuiexT xoJuieKum

6 KOMIIIIEKT XUMUYECKUX PEAKTUBOB

O0opynoBaHue J1a00PAHTCKON KAOMHETA XUMHH

p—

Cron ¢ Tymb60#

Cton nabopaTopHbIif MOCUHBIN

CYH_II/IJ'H)HaH [MaHCJIb OJIA I10CY AbL

[Ixad nms xpaHeHUs y4eOHBIX TOCOOUH

[Mxad g xpaHeHUS] XUMHUYECKUX PEaKTUBOB

[xad s xpaHeHus J1a00paTOPHOI MOCY B/ TTPUOOPOB

[lxad BBITSHKHON

JlaGopaHTCKUiA CTO

O| 0| | O | | W BN

Cryn

—_—
O

[xad cymmmbHbIIT

p—
p—

Pe3unoBEIC MePYaATKH

—
(\o]

KomrekT epiieid 1151 MbIThsI TaOOPaTOPHOM MOCYIbI

3.2. HNudopmaunoHHOe o0ecnevyeHHe peaJn3alui MporpaMmbl

OCHOBHBIE UCTOYHUKH

1. Ta6puensn O.C. Xumus. 10 knacc. YrinyOneHusiii ypoBeHs: yueonuk / O. C.

["abpuensn, U. I'. Octpoymos, C. A. Cnagkos. — M: IIpocsemenue, 2026. — 400 c.

2. Xumus. 11 xnacc. Yrnyonennsiit ypoBenb: yueOHuk / O. C. I'abpuensn, U. T.

Octpoymos, C. A. Cnankos, A. H. JIEBkuH. — M: IIpocsemenue, 2026. — 432 c.
JlonoJIHUTeIbHbIEe HCTOYHUKH:

http://lib.bsaa.edu.ru — b bearopoackoro I'AY

http://znanium.com — IBC «3HaHHYM»

http://e.lanbook.com — DBC «JIanb»
http://ebs.rgazu.ru — IBC «AgriLib»
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

JUCHUITINHBbI
Kontpons u  omeHka  pe3yabTaToB  OOYYEeHHS  OCYIIECTBIISICTCS
npenojaBaresieM B IpollecCe€ MPOBEACHUS  MPAKTUYECKUX  3aHATHM U

1a00paTOpHBIX padOT, TECTUPOBAHHUSA, A TAaKXKE BBIIOJHEHUS OOYyYarOIIUMUCA
VWHAVUBUIYAbHBIX 3aJaHHM, MPOEKTOB, HCCIeNOBaHUN. PesynbTaThl 00ydeHUs
ONPENENIOT, 4TO O0y4YarolMecs TOJKHBI 3HATh, TOHUMATh U JEMOHCTPUPOBATh
I10 3aBEPIICHUM U3YUYEHUS TUCLIUIUIMHBI.

Jnst hopMupoBaHUsl, KOHTPOJS U OLIEHKU PE3yIbTaTOB OCBOCHMS y4eOHOU
JUCLUIUIAHBI UCIIOJIB3YETCSl CUCTEMA OLICHOYHBIX MEPOIPUATUH, TPEACTABIIAOIIAs
co00Ol KOMILIEKC YYEOHBIX MEpPOINpPUSATUN, COTJACOBAaHHBIX C pe3yJbTaTaMu

oOyuenus u copmynupoBanHbix ¢ yuetoM ®I'OC CO0 (mpeameTHbie pe3yIbTaThl

no auciuiuuae) u @IOCCIIO.

OK/ Monys,/Pasne Pe3yabTaT 00yueHus Tunbl OEHOYHBIX MEPONIPUATHI
MK /Tema
1 | OcHoBHOe conep:kanue
Paspnean 1. KontpoubHasn pabdora  «CrtpoeHue
®opmyaupoBaTh 6a30BbIe
Teopernueckue BeILECTBA U XUMHYECKHE PeaKIun»

(OCHOBBI XUMHH

NNOHATHUA U 3AKOHbI XMMHH

3.3a11aH1/1;1 Ha HCIIOJb30BaHUE XUMHUUYECKOI

1.1| OK |OcHoBHBIE CocCTaBISITh XUMHYECKUE o .
N CUMBOJIMKH Y Ha3BaHUI COEIUHEHUHN 110
01 xumnueckue (bopMyIIbI COEMHEHUH B
HOMEHKJIAType MEKIyHapOJHOTO COI03a
MOHSITUSI 1 COOTBETCTBUU CO CTEIEHBIO . N
TEOPETHUYECKON W MPUKIIATHON XUMHH U
BaKOHEI, OKHCJICHUS XUMHUUECKUX 9
TPUBUAIIbHBIX HA3BAHUM JIJIS1 COCTABJICHUS
CTpPOEHHE 9JIEMEHTOB, UCXOIS U3
XUMUYECKUX (OPMYJIT IBYXaTOMHBIX
ATOMOB BaJIEHTHOCTH U -
COeTMHEHMH (OKCUIOB, CYyIb(UIOB,
XUMHYECKUX 3IEKTPOOTPULIATENHHOCTH )
TUAPUIOB U T.I1.) U TUX
DIEMEHTOB ApHA Aapy 3
HEOPraHUYECKUX COEAMHEHUI OTIEIbHBIX
KJIACCOB
Jlaboparopnas pabota
XapakTepn3oBaTh 1. Tect «Merajumueckue /
1.2| OK [[lepuoandecku p p s
o XUMHYECKHE DIIEMEHTEI B HEMETAJUIMYECKHUE CBOMCTBA,
01 [i3akoH M
COOTBETCTBUM C UX 3IIEKTPOOTPULIATEIILHOCTE U CPOIACTBO K
OK [rabmuua J.U. poOTpHIL poXt
MOJ0XKEHUEM B AIEKTPOHY XUMUYECKUX 3JIEMEHTOB B
02 Menneneesa

MEPUOINYECKOI cCucTeMe
XUMHUYECKHUX deMeHTOB J[. 1.
Meunneneena

COOTBETCTBHE C UX IJICKTPOHHBIM
CTPOEHUEM U TMOJOKEHUEM B
MEPUOJUYECKON CUCTEME XUMUYECKHUX
snemeHToB .. MeHeneeBay.

2. [lpakTuyeckue 3a1aHus Ha
YCTAHOBJICHUE CBSI3M MEXKIY CTPOSHHUEM
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ATOMOB XUMHUYECCKUX IJICMCHTOB N
MePUOINYECKIM U3MEHEHHEM CBOMCTB
XUMHUYCCKHUX DJIEMEHTOB U UX COG,Z[I/IHGHI/Iﬁ
B COOTBETCTBHUU C TIOJIOKECHUEM
Ilepuonnueckoii cucreme.
[TpakTUKO-OpUEHTUPOBAHHBIC
TEOPETHUUECKUE 3a/JaHus Ha
XapaKTEPHU3ALUI0 XUMHUECKUX YJIEMEHTOB:
«Merannmudyeckue / HeMETaNTHISCKUE
CBOMCTBA, DJIEKTPOOTPHUIIATEIIBHOCTD U
CPOJICTBO K 3JEKTPOHY XUMUYECKUX
AJIEMEHTOB B COOTBETCTBHE C MX
SJICKTPOHHBIM CTPOCHUCM H ITOJIOKCHUCM
B IIEPUOJMYECKON CHCTEME XUMHYECKUX
snemeHnToB .M. MeneneeBa»

13| ok Crpoenue XapakTepru3oBaTh BUbI 1. Tect «CTpoeHre aTOMOB XUMHUYECKHUX
' 0] | BeuecTsa XUMUYECKOHN CBSA3U 3JIEMEHTOB U MPUPOJIa XUMUYECKON
U Ipupojia (KOoBaJIeHTHAs! HETMOJSIPHAS U | CBSI3W.
OK' | xumuueckoil | monspHas, HOHHas, 2. 3a1a4u Ha COCTABIICHUE XUMUYECKUX
02 | casm. MeTajinyeckas). (dbopMyI1 IBYXaTOMHBIX COEIMHEHUN
Mmuoroo6pa3 | MexaHu3Mbl 00pa3oBaHuUs (oxkcum0B, CyIb(PUIOB, TUAPUIOB H T.I1.).
1€ BEIIECTB KOBAJIEHTHOM XUMHYECKOM 3. Pelienne nmpakTH4eCKUX 3aJaHuid HA
cBs13U (OOMEHHBIN U COCTaBJIEHUE IEKTPOHHO-TPaPUIECKUX
JOHOPHO-AKIENTOPHBIN). dbopmyi snemMeHToB 1—4 neprooB
BomopoaHas cBs3b.
Knaccuduka 1. Tect «HoMeHkaTypa u Ha3BaHUE
1.4| OK b Knaccudumuposarts yp
s, HEOPTraHUYECKHUX BEIIECTB UCXO/ISl U3 UX
01 HEOPraHUYEeCKHE BEIIEeCTBa B 8
u XUMHUYECKON (OPMYIIbI UJTH COCTaBJICHHE
COOTBETCTBHUH C UX .
HOMEHKJIATyp XUMHYECKOH (OPMYITBI HCXOIS U3
CTPOCHUEM .
a Ha3BaHMS BEIIECTBA M0 MEXTyHAPOIHOMN
HEOpraHuvec WJIU TPUBHAIBHOW HOMEHKIIATYPEe».
KHUX BEILECTB 2. 3aga4m HA pacyeT MacCOBOM 10U
(Macchl) XUMHAYECKOTO dJIEMEHTa
(coenmrHeHMsI) B MOJIEKYJIE (CMECH).
3. IlpakTudeckue 3a1aHus O
KJaccupuKaluu, HOMEHKIAType U
XUMUYECKUM (POpMyJIaM HEOPTaHUUECKUX
BEIIECTB Pa3TUYHBIX KIIACCOB.
4. TlpakTUieckue 3a/lanust Ha
oTpeieNIeHue XUMUYECKOW aKTUBHOCTHU
BEILIECTB B 3aBUCHUMOCTHU BHJIa XUMUYECKON
CBSI3M U THIA KPUCTANIMYECKON PEIIeTKH
Tunst 1. 3agaun Ha cOCTaBJIEHUE YpaBHEHUHN
1.5] OK CocTaBnaTh peakuuu a M
XUMHYECKHX peaxuuit:
01 = COEIMHEHMSI, Pa3JIOKEHUS,
peakiuit - COCIMHEHHUS, 3aMEIIEHUs, Pa3JI0KEeHHUS,
OK o0OMeHa, 3aMeIIEHHS,
oOMeHa;
04 OKHUCIIUTENHHO-
- OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX

BOCCTAaHOBUTCJILHBIC PCAKIINN

peaKuuii ¢ KCIOIb30BAaHUEM METOa
3JIEKTPOHHOTO OajaHca.

2. 3aauu Ha pacyeT MacChl BEIIECTBA HIIH
00bEMa Ta30B 110 U3BECTHOMY KOJIUYECTBY
BEILIECTBA, MACCe WM 00BEMY OJTHOTO M3
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YUYaCTBYIOLIUX B PEaKIMH BEILECTB;
pacd€Tsl Macchl (00BEMA, KOJTMYECTBA
BEIIECTBA) MPOYKTOB PEAKIIUH, €CITU OTHO
U3 BEIIESCTB NMEET

1.6 | OK |CxopocTb XapakTepu30BaTh BIUSHUE
0] XuMHUYECKHMX | KOHLEHTpaluu JlaGopatopHnas pabora «CKOpOCTb
OK |peakmmii. pearupyrommx BEmeCcTB U XUMUYECKUX peakiuid. CMelieHne
02 [Xumuueckoe | TeMIeparypbl Ha CKOPOCTb XMMHUYECKOIO PABHOBECUS»
paBHOBECHE XUMHUYECKHUX PEaKIUi
XapakTepHu30BaTh BIUSHUE
W3MEHEHHUs KOHIEHTpAluu
BEIIECTB, pEaKLIUU CPEIbl U
TEMIIEPATypbl HA CMELICHNUE
XMMHMYECKOTO PABHOBECUS
1.7 OK 0]PactBopHI, Pasnuuats ucTUHHBIE 1. 3azauu Ha MPUTOTOBJIEHUE PACTBOPOB.
" | OK reopus pacTBOpHI 2. IIpakTUKO-OpHEHTHPOBAHHBIE
02 praextponutnue{ Mccnenosars Gu3nKo- pacueTHbIE 3a/laHUs Ha IUCIIEPCHbBIE
KOW XUMHUYECKHE CBOWCTBA CUCTEMBI, UCII0JIb3yEeMbIE B ObITOBOII U
MUCCOLMAMKU U| UCTUHHBIX PaCTBOPOB IIPOU3BOJCTBEHHON AESATEIBHOCTH
MOHHBIN 0OMEH YeJI0BEKa
3. JIaboparophas pabota "[IpuroroBnenue
pacTBOpOB
KoHnTposnbHas CrpoeHue BemecTBa U XMMUUYECKHE
abora peakuuu
Pa3nea 2. .
2 A CocraBisiTh ypaBHEHHS KontpoabHas padora «CBoiicTBa
Heopranuyeck N
XMMHYECKHX peaKiuu HEOpPraHMYECKUX BEILECTBY
asi XuMHs
21 OK 1. Tect «OcoOEHHOCTH XUMUYECKUX
101 CBOMCTB OKCHJIOB, KMCIIOT, OCHOBAaHUH,
YcTaHaBIMBaTh 3aBUCUMOCTD .
OK aM(}OTEPHBIX THIPOKCUIOB U COJICI.
(U3NKO-XMMHYECKIX .
02 . 3aaHus HA COCTaBJIICHUE YPAaBHEHUN
CBOMCTB HEOPraHUYECKHUX .
[IK XUMHMUYECKUX PEAKIUH C y4acTUEM
BEIIECTB OT CTPOEHMSI aTOMOB
04. IIPOCTBIX U CJIOKHBIX HEOPTAHUYECKUX
U MOJIEKYJI, @ TAK)KE TUIA
IIK | ®usuko- N BEIIECTB: OKCHI0OB METAJIIOB, HEMETAIJIOB
KPUCTAJIJINYECKON PEIIETKU
1.6 | xummnueckue 1 aM(OTEpHBIX IIEMEHTOB;
IIK | cBoiicTBa HEOPraHWYECKUX KUCIIOT, OCHOBAHHUN U
3.4 HeopraHmyeck aM(OTEPHBIX THAPOKCUIIOB,
X BEIECTB HEOPraHWYECKUX COJIEH,
XapaKTEepU3YyIOIINX UX CBOMCTBA U
CIOCOOBI TOTYYEHUSI.
2. 3. IIpakTHUKO-OpUEHTUPOBAaHHBIE
TEOpETUYECKHE 3a/1aHNs Ha CBOWMCTBA U
MI0JIy4€HNE HEOPTAaHUYECKUX BEILLECTB
3. JIabopatopHas pabora «CBolicTBa
METAJJIOBY.
OK Hnentuduxan | CocTaBiATh ypaBHEHUS
2.2 H (uxan yp 1. JTabopaTopHas pabora
01 | usa XUMHYECKHUX PEAKIUU
«UIeHTU(UKALUS HEOPTraHUYECKUX
HEOpPraHu4ec | MOHHOTO OOMEHa C y4yacTHEM BEIIECTRY
KHX BEIIECTB | HEOPraHMYECKHUX BEIIECTB )
3 Pa3men 3. HccienoBaTh HCTHHHBIE
TeopeTnueck | pacTBOPHI € 3aJAHHBIMH
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He OCHOBBI XapaKTepUuCTUKAMH
OPraHu4YecKo
H XMMUH
31 OK Kraccudukamy| Knaccubumuposars 1. 3amanus Ha COCTaBIICHHE Ha3BaHUU
01 |4, ctpoenne n | opranmdeckue BemecTna B OPTAHWHCCKHX COCMHCHMHI TIO
HOMEHKJIaTypa | COOTBETCTBUU C UX TPHBHATILHOM MM MEAUTYHAPOAHOU
S —— CUCTEMAaTUYECKON HOMEHKJIAType.
BeLeCTB 2. 3aaHus HA COCTABIICHUE MOJHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (hOpMYIT
OpPraHMYECKUX BELIECTB OTAEIbHbBIX
KJIACCOB.
4 Pasne 4. HccienoBathb
Vraesoxopoas) yIJ1€BOAOPOAbI.
4.1 OK | CaoiictBa XapakTepu3oBaTh CBOMCTBA
01 | oprannyecku | yrieBoaopoIoOB
OK |[x
02 | coenuHeHU
4 OK | ®usuko- HaseiBats yriaeBoiopoibt
01 | ®usuxo- IIOTPUBUAJIBHOU U
OK | xumudeckue | MEXIyHApPOIHON JladopaTopnasi padora Ne7 «CBoiicTBa
07 | cBoiicTBa HOMEHKIIATYypE, YTJIIE€BOJIOPOAOBY.
YIJIEBOIOPO, | XapaKTepHU30BaTh
OB XMMHUYECKHE CBOMCTBA
5 Pazpgea 5.
Kucaoponoc
oJeprKaliue
OpraHn4eckK
ue
COeIMHEeHHUS
5.1 OK | CupTsl. XapakTepru3oBaTh CBOMCTBA
01 | ®enon CIIUPTOB
OK
07
52 OK | Anpaeruapl. | XapakTepu3oBaTb CBOMCTBA
01 | KapOoHOBBIE | ambICTHIIOB, KapOOHOBBIX
OK | KHCTIOTHI. KHCIIOT., COXHBIX 3(pupoB
02 | CnoxHble
OK | a¢ups
04
53 OK | YrneBonsl XapakTepus3oBaTb CBOWCTBA
01 yTJIEBOJOB
OK
02
OK
04
5.4 OK | ®usuko- VYcranaBnuBath 3aBHCUMOCTH | Tect: «HomeHnknaTypa
01 xumuueckue (U3UKO-XMMHYECKHUX KHCIIOPOJOCOIEpPKAIINX OPraHUYECKUX
OK [BoiicTBa CBOMCTB OpPraHWYECKHUX | COCIUHEHUIN.
02 kucrmopomoco | BemecTB OT cTpoeHus atToMoB | JlabopaTopHasi pabora «CBoiicTBa

31




OK ppxamux U MOJIEKYJI CIIUPTOB»
04 ppraandecKux Jlaboparopnast paboTta . «XUMHUYECKHE H
COeIMHEHUN ¢usnueckue  cBOMCTBa  KapOOHOBBIX
KHCIIOTY.
6 Paznen 6. | XapakrepuszoBarhb
A3oTconepxa | pu3dnUecKHe M XMMHYEeCKHe
ue cBOlicTBa aMHMHOB "
DPraHUYeCcKd | AMHHOKHCJIOT
e coeIMHEeHUsI
6.1 OK | AMmuHBIL XapakTepu3oBaTh (PU3NUECKUE
| 01 | AMMHOKHCIO | M XHMHYECKHE  CBOWCTBA .
UlabopaTopHas  pabota «CBoticTBa
OK | Tb1..benku aMHMHOB U AMUHOKHUCIIOT
02 a30TOCOIePIKALINX OpPraHMYECKUX
COEAMHEHHUI.
OK A
04
7 Paszpnen 7. | ®opMHupoOBaTH OCHOBHBIE
) BbicokoMos1 | MOHATHSA XUMHH
eKyJsipHble | BHICOKOMOJIEKYJISIPHBIX
COeIMHEHUSA | COeJUHEHU
71 OK [Inmactmaccel. | @opMHUpOBaTh OCHOBHBIE
| 01 | Kayuykn. TOHATHUS XAMHUU
O3HakoMJIEHHE ¢ 00pa3liaMy NMPUPOAHBIX U
OK | Bonokna BBICOKOMOJICKYJISIPHBIX
. UCKYCCTBEHHBIX  BOJIOKOH, ILIacTMacc,
02 COCIMHEHHI
Kay4yKOB: IJIACTMACCHI
OK
04
IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COJIeP:KaHUe (CoepKaHue MPUKJIATHOT0O MOLYJIs1)
OueHnBaThH MOCIEACTBUSA . .
8 Pa3znea 8. p o M A 3amura keiica (c yuyeTom Oyayuei
BITOBOI H .
XuMus B ObITY H . npogeccHOHATBHOM AeTeILHOCTH)
NPOU3BOACTBEHHOM
NMPOU3BOACTBEHH
. NAesTeILHOCTH Ye0BeKa
0ii 1eATEeJTbHOCTH N
¢ MO3UIUIA
uesioBeKa .
IKOJIOTHYECKOI
0€30MaCHOCTH
OK 1. JlabopaTopnas pabora Onpenenenue
8.1 Xumust B ObITy 1 | OLIEHUBATh MOCJIEICTBHS patop p pea
01 . ’KECTKOCTHU BOJEI.
MTPOM3BOJCTBEHHO | OBITOBOII U o .
OK | o Keiic (¢ yuerom Oynymieit
M JeSTENbHOCTH | MPOU3BOJCTBEHHON .
02 npodheccCHoHaNbHOM e TEIBLHOCTH)
HgeoBeKa NESITEIbHOCTH YeJIOBEKa C -
OK o o Bo3MoKHbBIE TEMBI KEHCOB:
MO3ULIUNA SKOJIOTUYECKON
04 2. HoBble MaTepuaibl 11 SJIEKTPOHUKH.
0€30I1aCHOCTH N
OK 3. Motoiue cpeicTBa Ha HATypaJbHOU
07 OCHOBE.
IIK 4. CpenctBa ObITOBOM XUMUU
4.1 5. Xumus B Moel Oyayiieit npodeccun.
IK 6. [Tonp3a u Bpe repOHIIHIOB.
1.6 7. BiusiHue cTUMyYJIITOPOB pOoCTa HA
[IK Ka4eCTBO pPeaanu3yemMoil
34 CEJIbCKOXO03SUCTBEHHON TPOAYKIINH
[1K4. 8. JlekapcTBa Ha OCHOBE PACTUTEIIBHBIX
2 Mpenaparos.

9. OnpenesneHue >KECTKOCTH BOJIBI.
10. Ornpenenenne KauecTBa BOJBI.

11. ABTOMOOWIH Ha BOJIOPOJTHOM
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TOILJIMBE.
12. HccnenoBaHue cocTaBa MUHEPAIbHOM
BOJIbl U PEKOMEH/IAIIMU TIO €€
HCITOJIb30BAaHUIO.

13. HMccnenmoBanme KadecTBa MUTHLEBOM
BOJIBI.

14. Uccnenosanue mpod
BOJIOITPOBOAHOM BOJBI HA MPEAMET
YCTpaHEHUS )KECTKOCTH.

YcrpaneHue xKeCTKOCTH BOJbI B
CEIbCKOXO03IHCTBEHHOM JICATCIBHOCTH.
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