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PaGouas mporpamma yueOnoi aucrumumasl O0/1.12 Xumus paspaborana Ha
OCHOBE TpeOOBAHUI:

— Ilpukaza Munnpocsenienust Poccun «O BHeceHHH U3MeHEHUH B (enepaib-
HBIM rOCYJapCTBEHHBIM 00pa30BaTeNbHBIA CTAHAAPT CPEIHEro OOLIEro oOpa3oBaHus,
YTBEPXKJEHHBI  MpUKa3oM MUHHCTEpCTBA OOpa3oBaHUs W Hayku Poccuiickoit
®deneparuu o1 17 mast 2012 r. Ne 413;

— Ilpukaza Munnpocsemienuss Poccun ot 09.12.2016 Ne 1581 (pem. ot
01.09.2022) «O6 ytBepxkaeHuu (heaepaIbHOTO TOCYIaPCTBEHHOTO 00pa30BaTeILHOTO
CTaHJapTa cpenHero mnpodeccuoHaibHOro oOpa3oBanus mo mnpodeccun 23.01.17
Mactep 1O pPEMOHTY W OOCITYXKHBAaHHUIO aBTOMOOWIEH» (3aperucTpupoBaHO B
Muntocte Poccun 20.12.2016 Ne 44800);

— IlpumepHoii paboueit mporpammsl  00IIEO0PA30BATENBFHON  AUCIUILTAHBI
«Xumus» st TpodeccuoHaNbHbIX 00pa30BaTEIbHBIX OpPraHU3allUi, YTBEPKIACHHON
Ha 3aceganuu CoBeTa MO OIEHKE COJEp)KaHHWS M KauyecTBa MPHUMEPHBIX pPadodmx
nporpaMM 00111e00pa30BaTEIbHOTO U COLMATIBHO TYMaHUTAPHOTO IUKJIOB CPEIHETO
npodeccuonansaoro oopazosanus (IIpotokos Ne 14 ot 30 HosiOpst 2022).

Opranuzanus pazpadotunk: ['AIIOY CO «kETXMy.
Pazpabotuuk: baryn Onbsra AnekceeBHa, npenojaBatens BKK.

ConepxarenpHass  skcneptusza:  [lomoBa  JLH., npeacemarens  IIHK
00111e00pa30BaTEILHOTO €CTECTBEHHOHAYYHOTO ITUKJIA.

TexHunueckas skcneprusa: Uepenanosa H.B., 3amecturens nupekropa no YMP.
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1. O0mas xapakrepucTuka padodeil mporpaMmMbl 001e00pa30BaTeJbHOMI
AUCHUILTHHBI « XUMUSD»

1.1. Mecto AUCUMUILIMHBI B CTPYKTYpe npogeccuoHaIbLHOI
o0pa3oBarteabHol mporpammsbl CIIO:

Ob1eoOpa3oBaTenibHasl TUCIUIUIMHA «XUMHSD U3ydaeTcs Ha 0a30BOM YPOBHE B
o01reo0pa3oBaTeIbHOM IIMKIJIE Y4YeOHOro TIUIaHa OCHOBHOM mpodeccuoHaNbHON
oOpazoBarenbHOil mporpammel B cooTBercTBUM ¢ PI'OC mno nmpodeccun 23.01.17
MacTep no peMOHTY U 00CTY>KHBAHUIO aBTOMOOUJIIEH.

1.2. lesau u mu1aHupyemble pe3yJbTaThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. lean v 3axa4M AMCHUIJINHbI

@opMHUpPOBaHUE y CTYACHTOB IPEACTABICHUS O XMUMHYECKOW COCTABJIAIOLIECH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA KaK OCHOBBI MPUHSTHS PEUICHUH B KU3HEHHBIX
Y IPOM3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO MOBEACHUS B IPUPOIHOM Cpeie.

3ajayu AMCUMIIMHBIL:

1) chopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX
IIPOILIECCOB U SBJIEHUM B OKPYKAIOUIEH Cpee, LENOCTHOM HAay4YHOW KapTUHBI MHpA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIIATH (POPMYJIbI HEOPTraHMYECKHX M OPraHHMYECKHUX
BELIECTB, YPABHEHUS] XUMUYECKUX PEaKLU, OOBSICHATh UX CMBICII, UHTEPIIPETUPOBATh
pe3ynbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  IPOBEACHHUS  MPOCTEHIIMX  XUMHUYECKUX
HKCIEPUMEHTAIbHBIX  HCCIEIOBAaHUM €  COOJIIOJIGHUEM TMpaBuil  OE30MacHOTOo
oOpallleHus C BEIeCTBaMU U JJAOOPaTOPHBIM 000pY1I0BaHUEM;

4) pa3BUTh YMEHHMs HCIOJb30BaTh MH(POPMALMIO XUMHUYECKOIO XapakTepa Hu3
pa3TUYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUsI MPOTHO3UPOBATH MOCIEICTBUSA CBOEH AEATENBHOCTH U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MPOLIECCOB;

6) copmupoBaTh NTOHMMAaHUE 3HAYUMOCTH AOCTUKEHUN XUMUYECKON HAYKU U
TEXHOJIOTUM JIJIs1 pa3BUTHUS COLIMATIBHOW U MMPOU3BOACTBEHHOM cdep.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOEHHMSI 001Ie00pa30BaTeJbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO
Ocoboe 3HaueHne aUcIUIUIMHA uMeeT rpu popmupoBanuu u pazsutun OK u T1K.



Konn

H.nalmpyeMble pPe3yabTaTbl 0CBOCHUSA TUCHUIIIMHBI

HAaNMEHOBaHUe
(popMupyembIxX Oo6urue JAucuunimHapHbie
KOMINEeTEeHIH i
OK 01. Bribupars B wacTu Tpy10BOr0 BOCHUTAHUS: - BIameTh  CHUCTEMOW  XUMHYECKHX  3HaHWUH,  KOTOpas  BKIIOYACT:
CTIOCOOBI peIICHHS - TOTOBHOCTh K TPYJY, OCO3HAaHHWE IIEHHOCTH MACTEpPCTBA, | OCHOBOIIONATAIONIAE TOHATHA (XMMHUYSCKUM 3JEMEHT, aToM, O3JCKTPOHHAs

3a1aq
npodeccuoHaIbHON
JESTeILHOCTH
MPUMEHHUTEIILHO K
Pa3IuIHbIM
KOHTEKCTaM

TPYI0JIO0HE;
- TOTOBHOCThH K aKTHBHOU JEATENHHOCTH TEXHOJIOTMYECKON U
COIMAIbHON HAIPABICHHOCTH, CIIOCOOHOCTh MHHUIIMHUPOBATD,

IUIAHUPOBAaTh M CaMOCTOSTEIBHO  BBIIOJHATH  TaKylo
JeSITENBHOCTB;
- WHTEpeC K pasmuYHBIM cdepaM TpodecCHOHATHEHOM
JeATeITLHOCTH,
OBaanenue YHUBepPCAIbHbIMHU Y4eOHBIMHU

NM03HABATEIbHBIMH J€fiCTBUSIMM:

a) 0a30Bble JJOrHYecKHe AeiicTBHS .

- caMOCTOATENbHO (QOPMYJIHMPOBAaTh M aKTyaJH3UpPOBATH
npobJeMy, paccMaTpuBaTh € BCECTOPOHHE;

- YCTaHaBJIMBaTh CYLICCTBEHHbIM NPU3HAK WJIN OCHOBAHUS
IUTS CpaBHEHHS, KiIaccu(UKauy 1 0000IIeHUS;

- ONpenenaTh IeNH JESITENbHOCTH, 3aJaBaTh IapameTphl U
KPUTEPHHU UX JTOCTHIKECHUS,;

- BBUBJIATH  3aKOHOMEPHOCTH H
paccMaTprUBACMBIX ABJICHUAX,

OPOTHUBOPCHUUA B

- BHOCUTb KOPPEKTHBBI B ACATCIbHOCTb, OLCHUBATH
COOTBCTCTBUC  PC3YyJIbTATOB  IICJIAM, OLCHUBATL  PHUCKHU
HOCJ'IC,I[CTBI/Iﬁ ACATCIBHOCTH,

- pa3BuUBaTh Kp€aTUBHOC  MBLIIIJICHUC npu  pelICHUN

KU3HEHHBIX MIPOOIIEM

0) 0azoBbIe HCCIEAOBATEIbCKHE AeiCTBUSA:

- BJaJETh HABBIKAMH  Y4e€OHO-UCCIICJOBATEIBCKOW W
MIPOEKTHOM eI TeNbHOCTH, HABBIKAMH pa3pemieHus mpooiem;
- BBISIBIISITH NPUYUHHO-CIIEICTBEHHbIE CBSI3U u
AKTYaJIM3UpPOBATh 3aaavy, BBIJIBUTATh T'MIIOTE3Y €€ PCUICHUA,
HaAXoaUuThb ApPTYMECHTBI I JOKa3aTeJIbCTBa CBOHUX
YTBEPKJICHUH, 3a]1aBaTh apaMeTPhbl U KPUTEPUU PELLICHUS;

- QHANM3UPOBATH IMOJYYEHHbIE B XOJE pEUICHUS 3aJayu
pPE3YIbTAThl, KPHUTHUYCCKU OLOCHHUBATHL HUX JOCTOBEPHOCTD,
MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

-  YMCTb TIICPCHOCHUTL 3HAHWUA B TIO3HABATCJIBHYKO U

oboiouka aroma, s-, p-, 0-3JEKTPOHHBIC OpOHMTAIM aTOMOB, HWOH, MOJICKYJa,
BaJIEHTHOCTb, 3JEKTPOOTPHULIATENBHOCTD, CTENIEHb OKUCIICHUS, XMMUYECKasl CBA3b,
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIA 00beM, YIIepOIHbIN CKeneT, PyHKIMOHAIbHAS
Ipynmna, paaukaja, W30MEpHUs, H30Mephl, T'OMOJOTMYECKUN psl, TOMOJIOTH,
YIJIEBOAOPOIBI, KHCIOPOA- U a30TCOAEpXKALIME COCIUHEHHs, OHOJIOrMYecKH
AKTUBHBIC BEILECTBA (YIJIEBOBL, KUPHI, OCIIKN), MOHOMED, IOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPDHbIE COEAMHEHMS, KPUCTAIIIMYECKas PEIIETKA, THIIbI
XUMHUYECKUX peakuuit (OKHCIUTENEHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJIOTEPMUYECKUE, pEaKIud HOHHOrO OOMEHa), pacTBOp, O3JCKTPOJIHTHI,
HEBJIEKTPOJIUTHIL, HJIEKTPOJIUTUYECKAs JUCCOUUALHS, OKHUCIUTENb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW peaklUH, XMMHYECKOE pPaBHOBECHE), TEOPHUH U 3aKOHBI
(TeopHst XMMHUYECKOTO CTPOCHUs oprannyeckux BemecTs A.M. ByTtneposa, Teopus
ANEKTPOIUTUYECKON auccounanuu, nepuoguueckuil 3akon .M. Menpeneesa,
3aKOH COXPaHEHHUs MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XHMHH,
(axTomoruyeckue CBEICHUS O CBOMCTBAaX, COCTaBe, MOIYYEHUU M O€30IacHOM
WCIIOJIb30BaHUN BKHEHUIINX HEOPraHWYECKUX M OPraHUYECKUX BEIECTB B OBITY U
NPAaKTUYECKON AEATENLHOCTH YEI0BEKa,;

- YMETh BBIABIATH XapaKTepHbIE MPU3HAKU M B3aHMMOCBSA3b M3YUEHHBIX MOHITHIA,
MPUMEHATh COOTBETCTBYIOIIWE IOHATHA TPU ONHMCAHWU CTPOEHHUS U CBOICTB
HEOPraHMYEeCKHX W OPraHMYECKMX BEIIECTB W HX IPEBPAIICHHH; BBIIBIATH
B3aUMOCBSI3b XHMHUYECKUX 3HAHUH C MOHATHUSAMH W TNPEACTaBICHUAMHU IPYTUX
€CTEeCTBEHHOHAYYHBIX MIPEIMETOB;

- YMETh UCIIOJIb30BaTh HAMMEHOBAHUS XUMHUECKUX COCAMHEHUH MEXIyHapOIHOIO
COI03a TEOPETHYECKOH M MNPHUKIAAHOM XUMHMM W TpPUBHAIbHBIE Ha3BaHMS
BRXHEHIIMX BemlecTB (ITHJICH, alleTHJICH, TIMIepuH, (eHon, (opManbaeru,
YKCyCHasi KHCJIOTa, TJHWIWH, YTapHBIA Ta3, YIJIEKHCIBIA Ta3, aMMHaK, TamieHas
W3BECTh, HEralleHasi W3BECTb, NMUTHEBAS CONA U JPYTHX), COCTABIATH (POPMYJIBI
HEOPraHWYECKNX W OPraHMYECKHWX BEIIECTB, YPAaBHEHHS] XHMHUYECKHX PEaKIIHid,
OOBSACHATH WX CMBICH; TIOATBEPXJATh XapaKTepPHbIE XHMHYECKHE CBOICTBa
BEUIECTB  COOTBETCTBYIOUIMMM OKCIEPUMEHTaMM W  3alHCSIMH  ypaBHEHHH
XUMHYECKHUX peakLni;

- yYMEeTh YyCTaHaBIMBATh NPHUHAIIEKHOCTh HW3YyUYEHHBIX HEOPTaHWYECKHX U
OpraHMYECKUX BEIIECTB K OMNPEJENIEHHBIM KjaccaM W TIpylnaMm COEIUHEHHH,
XapaKTepH30BaTb HMX COCTaB M Ba)KHEWIINE CBOMCTBA; OMNPENENSTh BHJBI




MPAaKTUYECKYI0 001aCTH KU3HEAESITECIbHOCTH;

- YMETb HHTETPHPOBATh 3HAHWS M3 DPAa3HBIX IPEIMETHBIX
o0Jacrei;

- BBIABUTATh HOBBIE MHJIEH,
MTOAXO/BI U PEIICHHS;

- CHOCOOHOCTH X MCIIOJIb30BaHUS B [I03HABATEIBHON U
COLIMAJIBHOM IIPAKTUKE

npeajiaraTb  OpUruHaJIbHBIC

XUMHYECKHUX CBs3CH (KOBAJCHTHAs, HOHHAS, METaUTMYeCKasi, BOJOPOJIHAS), THITBI
KPUCTAIUTMYECKUX PEIIETOK BEUIECTB; KIIACCU(PHUIIMPOBATh XUMHUYECKUE PEaKIIny;

- chopMupOBaTH MpeJICTABIICHMUS: 0 XUMUYECKOMN COCTaBJISIOIIEH
€CTEeCTBCHHOHAYYHON KapTHUHBI MUPA, POJIU XUMHUH B TIO3HAHUU SIBICHUN MPUPOJIBL,
B (OPMHUpPOBAaHWHM MBIIUICHUSI W KYJNbTYphl JIAYHOCTH, €€ (yHKIIMOHAIBHOM
TPaMOTHOCTH, HEOOXOTUMOMN IS PEIIeHUs MPAKTHIECKUX 3a7ad U HKOJIOTUIECKH
000CHOBaHHOT'O OTHOIICHUSI K CBOEMY 3/I0POBBIO U IPUPOJHOM Cpefe;

- YMETh TPOBOJUTH PACUYCTHl MO XUMHUYECCKHM (QOpMyJIaM | YPaBHCHUSM
XUMHYECKHX  pEaKkIuid C  HCIOIh30BAHHEM (¢u3nYecCKuX ~ BEJIHWYWH,
XapaKTEepPU3YIOIMX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: MAacChl, O00beMa
(HOpMaJbHBIC YCJIOBHUS) Tra30B, KOJMYECTBA BEIECTBA; HMCIIOJIE30BAaTh CHCTEMHbBIC
XUMHUYECKAE 3HAHWS IS TPHHATHS PENIeHHH B KOHKPETHBIX JKU3HEHHBIX
CUTYAITUSIX, CBA3aHHBIX C BEI[ECTBAMY U UX MPUMEHEHHEM

OK 02.
Hcnons3oBath
COBPEMEHHBIC
CpeACTBa IOKCKA,
aHanmu3a u
UHTEpIpETAIN
nH(pOPMAITUHU H
WHPOPMAIIMOHHEIE
TEXHOJIOTUH JIJISI
BBITIOJTHEHHMS 3214
npoecCuoHaIbHON
JeSITeTEHOCTH

B o6s1acTH IeHHOCTH HAYYHOT'0 O3HAHMSA:

- cOpMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BHUTHs HAayKH U OOILECTBEHHOMH
MIPaKTHKH, OCHOBaHHOI'O Ha Juaore KYJIBTYP,
CIOCOOCTBYIOLIIETO ~ OCO3HAHUIO  CBOETO  MecTa B
MOJIMKYJIBTYPHOM MHUDE;

- COBEpLICHCTBOBAHHE SI3BIKOBOW M YMTATENBCKOW KYJIbTYPHI
KaK Cpe/CTBa B3aUMOJEHCTBUA MEXIy JIOJABMU U MO3HAHUS
MHpA;

- OCO3HaHME LICHHOCTH HAay4YHOH NEesTeIbHOCTH, TOTOBHOCTH

OCYIIECTBIIATh IPOEKTHYIO u UCCIIEI0BATEIIbCKYIO
JeSTeNbHOCTh UHANBUYaJIbHO U B TPYIIIIE;
Ogaanenune YHHBepCaIbHbIMU YueOHbIMU

NMO3HABATEIbHBIMH AeHCTBUAMU:

B) padora ¢ undopmanmeii:

- BIAJeTh HAaBBIKAMH TONy4YeHHWs WHGDOpManuu U3
HMCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTENIHO OCYIIECTBISATH
MOUCK, aHajW3, CHUCTEMAaTH3alUI0 MW  HWHTEPIPETAIUIO
rH(pOpPMAIUH Pa3IHYHBIX BUIOB U (POPM MIpe/ICTaBICHUS;

- Cco3JaBaTh TEKCTHl B Pa3MYHBIX (opMarax ¢ ydeToM
Ha3Ha4YeHHUs WHGpOpPMAIMK W LEICBOM ayJAMTOPUH, BBIOHpas
ONTUMAJIbHYIO (hOPMY MIPEJCTABIICHUS ¥ BU3YaIH3AIINH;

- OLIEHUBATh JOCTOBEPHOCTh, JIETUTUMHOCTh WH(POPMAIIHH, €€
COOTBETCTBHE NMPABOBBIM U MOPAIbHO-3THUYECKUM HOPMaM;

- WCIIOJIb30BaTh cpencTBa UHGOPMAITHOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJIOTHM B PEIIeHUH KOTHUTUBHBIX,

- YMETb IJIaHUPOBAaTh W BBIMOJHATh XUMHUYECKHUN 3KCIEPUMEHT (IIpeBpalleHus
OpraHMYEeCKUX BEIIECTB NPU HArpeBaHUM, MOJY4YEHHE JTUJIEHA U H3YyYEHHUE €ro
CBOWCTB, KaueCTBCHHBIC PEAKLUU Ha aJbIETHIbl, Kpaxmal, YKCYCHYIO KHCIOTY;
JIeHaTypanusi OCIKOB NpH HarpeBaHWM, I[BETHbIE PEAKIUU OEJIKOB; MPOBOIUTH
peaKkuu MOHHOTO OOMEHa, OTpPEeeNIsATh CPelly BOAHBIX PAaCTBOPOB, KaUeCTBEHHBIC
peaknuu Ha cyib¢aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUSI; peIlaTh
JKCIIEpUMEHTANIbHbIE 3amayn 1mo TemaMm "Mertamme" u  "Hemeramnsl") B
COOTBETCTBMHM C TpaBWIaMH TEXHUKH OE30MACHOCTH TMpH OOpalleHuH C
BEIIECTBAMH M J1a0OpaTOpHBIM 00OpYIOBaHUEM; NPEACTABIATh PE3yIbTATHI
XUMHAYECKOTO 3KCIIEpUMEHTa B (hopMe 3amucu ypaBHEHHIH COOTBETCTBYIOIIUX
peakuuii 1 GOpMYIHPOBATH BEIBOABI HA OCHOBE 3THUX PE3yJbTATOB;

- YMETh aHaJIM3MPOBaTh XWMHUYECKYI0 HH(OpMAIMIO, MOTYYaeMYI0 W3 Pa3HBIX
MCTOYHHUKOB (CpeiCTB MaccoBoi HH(oOpMauu, cets IHTepHET U apyrue);

- BJIaZICTh OCHOBHBIMH METOJAaMH HAy4YHOTO TO3HAHMS BELIECTB M XHMHUYECKHX
sIBJICHUH (HAOJII0ICHIE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE);

- yMeTh NPOBOAMTH pAacUeThl NO XMMHYECKUM (QOpMylaM H ypaBHEHHUSIM
XUMAYECKHX  peakuMid  C  HCIOJb30BaHHMEM  (PM3MYECKMX  BEJHYHH,
XapaKkTepU3YIONIUX BEIIeCTBA C KOJHMYECTBEHHOH CTOPOHBI: MAacchl, 0OBeMa
(HOpMaJbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOJIB30BAaTh CHCTEMHBIE
XUMHUYECKNE 3HAHMA Il TPHUHATUS PEIICHUH B KOHKPETHBIX IKHU3HEHHBIX
CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM




KOMMYHHUKATHBHBIX M  OPTraHU3allMOHHBIX  3aa4  C
coOJroIeHneM TpeOOBaHMIA JPTOHOMHUKH, TEXHUKH
0e301acHOCTH, TUTHEHBI, PeCcypcocOepekeHns, MPAaBOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON 0€3011aCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUSI U 3AIUTH HH)OpMAIINH,
nH()OPMAITHOHHONW O€30IaCHOCTH JTUIHOCTH,;

OK 04. DddexTrBHO

- TOTOBHOCTbL K CaMOpa3BUTHUIO, CaMOCTOATCIBHOCTH U

- YMETh IUJIAHUPOBATH W BLINOJHATH XUMHYCCKUI SKCIICPUMCHT (npeBpameHI/m

B3aMMOJICHCTBOBaTh | CaMOOIPEAEICHHUIO; OpraHMYEeCKUX BEIIECTB NPU HArpeBaHUM, MOJYUYEHHE 3TUJIEHA U H3YYEHHUE €ro
u paboTath B -OBJIaJZICHHE HaBBIKAMHU y4eOHO-UCCIIeI0BATENbCKOM, | CBONCTB, KaueCTBEHHbIC PEaKLUM Ha albJETHAbI, KpaXMaJsl, YKCYCHYIO KHUCIIOTY;
KOJIJIEKTHBE U IIPOEKTHOH U COLMATIbHOM AEATEIBHOCTH; JeHaTypauusi OCJIKOB NPU HArpEeBAaHUM, LBETHbIE PEAKIHUU OEIKOB; MPOBOIUTH
KOMaH/Ie ORjiajileHHe  YHHMBEPCAJbHBIMH  KOMMYHMKATHBHBIMHU | pEakM HOHHOTO OOMEHA, ONpEACsTh CPeAy BOAHBIX PACTBOPOB, KaueCTBEHHEIE

AelficTBUSIMM: peaknuu Ha cynb¢aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUSI; peIlaTh

0) coBMeCTHAsl eI TeJIbHOCTh. JKCIIEpUMEHTANIbHbIE 3amaun 1mo TemaMm "Mertamne" u  "Hemeramnst") B

- IIOHUMAaThb W HCIIOJbB30BaTh NPCUMYLICCTBA KOMaHILHOP'I U | COOTBETCTBMU C IIpaBWIaMHU TEXHUKHU 6C3OHaCHOCTI/I Ipu O6paHICHI/II/I C

WHIWBUAYaTBEHON paboThl, BEIICCTBAMHU M J1a0OpaTOpHBIM 00OpYIOBaHUEM; TPEACTABIATh PE3yIbTATHI

- MPUHUMATh LEeJM  COBMECTHOH  AEATENIHOCTH, | XUMHUYECKOTO JKCIEPHUMEHTa B (OpPME 3aluCH YPaBHEHHH COOTBETCTBYIOLIMX

OpPraHu30BbLIBATL W KOOPAWHUPOBATH ILCfICTBH)I o ¢¢€ peaKHI/Iﬁ )41 (I)OpMYHI/IpOBaTI) BbIBOJLI HA OCHOBE 3THUX PE3YyJILTATOB

JOCTWIKEHUIO: COCTABJIATh IUIAH JEUCTBHM, pacHpeneisiTh

POJM € y4eTOM MHEHHMH yYaCTHHUKOB OOCYKAATh PE3yJbTaThl

COBMECTHOH paboTHI;

- KOOpAMHUPOBATH U BBIIIOJIHATH paGOTy B YCJIOBUAX

peanbHOro, BUPTYaJbHOTO u KOMOWHHPOBaHHOTO

B3aUMOJIEHCTBUS;

- OCYHIECTBJIATH MO3UTUBHOC CTPATCTHUYCCKOC IMOBCACHHUC B

Pa3IMYHbIX CUTyalusx, IIPOABJIATH TBOPUYCCTBO u

BOOOpakeHHe, ObITb MHULMATHBHBIM

OsaageHue YHUBepcaJbHbIMH pPeryJsiTUBHbIMH

NeHCTBUSIMU:

I) MPUHSATHE ce0s1 U APYTUX JHojeii:

- [pPUHUMAaTh MOTHUBBl M apryMEHTBHl APYIHX JIIOAECH mpu

aHaJIu3e pe3yIbTaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO W MPABO JIPYTUX JIOJICH Ha ONINOKHY;

- pa3BHBATh CIIOCOOHOCTH IIOHUMATh MUP C MO3UIUHU IPYTroro

YeJI0OBEKa;
OK 07. B o01acTH 3K0/10IrMYE€CKOro BOCIUTAHMS - chopMUpoOBaTh TIPEICTABJICHHUS o XUMHUIECKOM COCTAaBJISIOIICH
CopnelicTBOBaTH - ¢(OpMHUPOBAHHOCTH KOJIOIMYECKOH KYJIbTYpHhl, IOHUMAaHHUE | €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMHUHU B IIO3HAHUU SIBICHUH ITPUPOIDI,
COXPaHEHUIO BIMSHUS ~ COLMANBbHO-D)KOHOMHUYECKHX  MpPOLECCOB  Ha | B (OPMHUPOBAHUHM MBILUICHUS] M KYJIBTYphl JHMYHOCTH, €€ (YHKUMOHAIBHON
OKpy Karomei COCTOSIHME TPHUPOJHOW W COLMAIBHON Cpelbl, OCO3HAHHE | TPaMOTHOCTH, HEOOXOJUMOMN JUIA PEIICHUs] MPAKTHUECKUX 337ad U HKOJIOTUIECKH
Cpenbl, r11o0aJIbHOTO XapaKTepa KOJIOTHIECKUX podIieM; 000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 3I0POBBIO U IPUPOJHON Cpefie;




pecypcocoepekeHu
10, IPUMEHSTh
3HaHUA 00
HW3MEHEHUHT
KJIMMAaTa, MPUHIIATIBI
OCPEKITUBOTO
MPOU3BOJICTBA,

3¢ HEeKTHBHO
JIeHCTBOBATh B
YpE3BbIYANHBIX
CUTYAIHSIX

- TUIAHUPOBAHUE U OCYLIECTBIICHNE AEHCTBUI B OKpYXKaIOIIEeH
Cpele Ha OCHOBE 3HAHMS IEJed YCTOMYMBOIO pa3BUTHUS
YeII0BEYeCTBa;
aKTUBHOE  HENpUATHE
OKpY’KaroLlel cpene;

- yMEHHe MPOTHO3UPOBATh HEOIATONIPHUATHBIE SKOIOTUIECKIE
MOCNIEACTBUS MPEANPUHUMAEMBIX JEHCTBHUM, NpeaoTBpalaTh
UX;
- pacmupeHue
HaIpaBJIE€HHOCTH;
- OBIIICHUE HABBIKAMH Y4E€OHO-HCCIIEA0BATEIbCKOMH,
MPOEKTHOM U COIIMAIBHON AESITEIbHOCTH;

JIEVCTBUN, NOPHUHOCIIIMX  BpeEx

OIBITa  JESITEIBHOCTH  DKOJOTHYECKOM

- YMETh COOIOATh MPaBIJIa 3KOJIOTHYECKH IEJIeCO00Pa3HOTO MOBEJACHHS B OBITY U
TPYZOBOH NIEATEIBHOCTH B IIENISAX COXPAHEHHWS CBOETO 37I0POBBS U OKPY’KaIOIIEH
MIPUPOTHOM CPEIbl, YUUTHIBATH OMACHOCTHh BO3JEHCTBHA HAa JKHUBBIE OPTraHU3MBI
ONpENIETICHHBIX BEIIECTB, MOHKMMAs CMBICH TOKa3aTeNlsl MpeleIbHOM TOMYyCTUMOM
KOHIICHTpaITn!

IIK 1.1. Onpenensits
TEXHUYECKOE
COCTOSIHUE
ABTOMOOMJIBHBIX
JBUTaTEIICH

IIK 1.4. Onpenensith
TEXHUYECKOE
COCTOSIHHE XOJIOBOH
JaCcTH U MEXaHU3MOB
YIIpaBJICHUS
aBTOMOOMIIEH

IIK 1.5. BeIsBasTH
neQeKThl Ky30BOB,
KaOWH U matdopm

IIK 3.5.
IIpousBoauts
PEMOHT U OKPACKy
KY30BOB

- CITIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh
OCO3HAHHBIE PELICHUS, OPUCHTUPYSICH HA MOPAIbHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa,
TPYI0JIIO0HE;

- OIIPEIeIIATH LIENN NS TEBHOCTH, 33/1aBaTh IapaMeTphl U
KPUTEPUH UX TOCTHKCHHS;

- COCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIIbHOMY TTOHCKY
MCTOJO0B PCHICHHA NPAaKTUYCCKUX 3aJjad, IPUMCHCHUTIO
pa3IMYHBIX METO/IOB MTO3HAHUS;

- UCTIOJIb30BaTh CPECTBA HH(DOPMAIIMOHHBIX H
KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B PCIICHUN KOTHUTHUBHBIX,
KOMMYHHUKATUBHBIX M OPTraHU3alMOHHBIX 3a]1a4 C
coOmroieHneM TpeOOBaHUI SPrOHOMHKH, TEXHUKH
0€3011acHOCTH, THTHEHBI, peCypcocOepekeH s, MPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMALIMOHHON 0€301MacHOCTH

- BJIaJICHUC OCHOBHBIMH METOJaMHU HAYYHOTO MO3HAHUS BEIIECTB M XUMHUYCCKHX
sIBJICHUH (HAOJI0ICHHE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE);

- c(hOopMHPOBAHHOCTh YMEHHI MPOBOJAUTH PACUCThl [0 XUMHUYECCKHM (popMmyraMm u
YPAaBHCHUSAM XUMHYECKMX PEAKIMi C HCHOIb30BAHHEM (DHU3UUECKUX BEIUYUH,
XapaKkTepU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, OOBeMa
(HOpMaJIbHBIC YCJIOBHS) Ta30B, KOJMYECTBA BEIICCTRA;

- HCIOJIB30BaTh CHCTEMHBIC XWMHUYCCKHE 3HAHUS JJISl TPUHITHS PENICHUN B

KOHKPETHBIX JKU3HCHHBIX CHUTyalMsX, CBS3aHHBIX C BELIECTBAMH M HUX
MIPUMEHEHHUEM,;
- chopMHPOBAaHHOCTb  yMEHMH  coOyofaTh  NIpaBWia  3KOJIOTHYECKH

1esnecoo0pa3Horo MOBeAECHUsT B OBITY M TPYHOBOM [JESTEIBHOCTH B ILEJSX
COXPAHEHUs CBOETO 3/I0POBbS U OKPYXKAIOILEH IPUPOIHOM CPELIbI;

- YYHUTBIBAaThb OIIACHOCTH BO3,Z[eI‘/’ICTBI/I$I Ha JXHUBBIC OpPraHU3Mbl ONPEACICHHBIX
BELIECTB, TOHUMAs CMBICIH ITOKa3aTelNs MPeIeNbHOM TOMyCTUMON KOHLIIEHTpaluu

Peanmzanus

anekTpoHHoro ooyyenus (nanee JOT u 20).
[TpomexyTounas arrectanus B popme nuddepeHrpoBaHHOTO 3a4eTa MOXKET ObITh opranu3oBaHa ¢ npumenenueM J1OT u D0.
Pabouas mporpamma OO/I.12 Xumusa peanusyercs Ha | Kypce oOyueHHs MO mpodeccuu cperHero npogecCHOHAIbLHOrO 00pa3oBaHUS I10
porpaMMe MOJArOTOBKHU KBaTU(UIMPOBAHHBIX pabouux, ciayxamux 23.01.17 Mactep o peMOHTY U 00CTyKUBAaHUIO aBTOMOOMIIEH.

obpazoBarensHoit mporpammbel OOJ[.12 Xumus BO3MOXHA C MPUMEHEHHEM JHUCTAHIIMOHHBIX O0pPa30BaTEIBHBIX TEXHOJOTUU U




2. CTpyKTYypa U cofepxaHue 001eo0pa3oBaTe/IbHOM IUCHUILIMHBI

2.1. O0beM JUCUUIJIMHBI U BUbI Y4e0HO# padoThl

Bup yueOHol paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTe/IbHOI NPOrPaAMMBbI JUCHUAIIIMHBI 72

B T.4.

OcHoBHoOe coaep:xaHue 64

BT. U..

TEOPETUYECKOE 00yUCHHE 30

PaKTUYECKUE 3aHATHUS 24

1a00paTOpPHBIC 3aHITHUS 10

IIpodeccuonanbHO-0pHEHTHPOBAHHOE COJlep:KaHMe (ColepKaHne 6

NPHUKJIATHOT0 MO1YJIA)

BT. U..

TEOpeTUIECKoe 00yueHue 4

IMPAKTHYCCKUC 3aHATHA

Ipome:kyrounas arrectanust (inp¢epeHIHPOBAHHBIN 3a4€T)

[IpomexxyTouHast arrectauus B ¢popme Iud(PepeHIrpOBaHHOTO 3a4eTa MOXKET
OBITh OPraHU30BAHA C IPUMEHEHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUM.




2.2. TeMmaTu4yeCKHUii IJIAH U COJIEPKAHNE JUCHUILUTHHBI

HaumenoBanue Copaepixanue yued0HOro MaTepuaJia (0CHOBHOE U NpodeccHoHATHHO-OPUEHTHUPOBAHHOE), 1a00paTOPHbIE H O0LeM YACOR dopmupyemMble
pa3zeioB U TeM NPaKTUYeCKUe 3aHATHUS, IPUKJIATHOI MOAY/Ib KOMIIeTeHLIMH
1 2 3 4
OcHoBHOe coaep:KaHue 64
Pasnes 1. OcHOBBI CTpOeHHs BelllecTBA 6
Tema 1.1. OcHOBHOe cojiep:kaHue 4 OK 01
Crpoenune atomoB | TeopeTuyeckoe ofyuenue 2
XHMHICCKHUX CoBpeMeHHass MOJEeNb CTpoeHHd aromMa. CHMBOJMYECKMH SI3BIK XUMHH. XUMHUECKHUH 3JIEMEHT. DJIeKTpOHHas
SJIEMCHTOB U KoH(urypamus aroma. Knaccudukaims XMMUUECKUX JIEMEHTOB (s-, P-, 0-3eMeHThI). BaleHTHBIC 3J71€KTPOHBI. 2
HpUpoaa BaneHTHOCTh. DNEKTPOHHASA MPUPOAA XUMHUYECKON CBS3H. DJIEKTPOOTPULIATENBHOCTh. BUIIBI XUMHUUYECKOH CBS3H
XHUMHYCCKOH CBSI3U (KOBaJIeHTHasI, MOHHAS, METAJUTMYECKasi, BOJOPOIHAS) ¥ CIIOCOOBI €€ 00pa3oBaHuUs
IMpakTnyeckue 3aHATHS 2
Pemenne 3amaHuii Ha HCNONB30BaHWE XMMWUYECKONW CHMBOJIMKM M HA3BaHWU COEAVHEHHWH IO HOMEHKIAType
MEXIyHApOJHOTO COK03a TEOPETUYECKOW M MPUKIAJHOM XMMHUU W TPUBHAJIBHBIX HA3BaHUM JUIA COCTaBJICHUS
XUMHYECKAX (OpPMyJT JBYXaTOMHBIX COEIUHEHHH (OKCHIOB, CyNb()HUIOB, THAPHUIOB M T.I.) W JAPYTHX
HEOPraHMYEeCKUX COCTUHEHUN OTACIbHBIX KIaCCOB. 2
IIpakTHueckue 3aaHUd Ha YCTAHOBJIEHHE CBSI3UM MEXIY CTPOCHHEM aTOMOB XHMHUYECKHX OJJIEMEHTOB U
MEPUOANYECKUM U3MEHEHNEM CBOWCTB XUMUYECKUX AJIEMEHTOB U X COETMHEHNUH B COOTBETCTBUU C MOJIOKEHUEM
Ilepnonnyeckoi CUCTEMBL.
Tema 1.2. OcHOBHOe cofep:kaHue 2 OK 01
[lepuognueckuit IIpakTUyeckue 3aHATHSA 2 OK 02
3aKOH U Talnuia [epuonmueckas cucrema xumudecknx 3nemMeHToB J. M. MenaeneeBa. ®usndeckuii cmbich [lepuogudeckoro
AWM. Menneneesa  |3axona JI.W. Meneneesa. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHMHUYECKHX 2JIEMEHTOB, 00pa3yeMbIX HMHU
MIPOCTHIX M CIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJOKEHUEM XMMHUYECKOro ayieMeHTa B [leproanueckoil
cucreMe. MupoBo33peHueckoe U HayuHoe 3Hauenue [lepuonnueckoro 3akona J1.M1. Menneneesa. [lporuosst J1.1.
MenneneeBa. OTKpBITHE HOBBIX XUMHUECKHUX SJIEMEHTOB. 2
Pemenne npakTUKO-OPHEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha XapaKTEePH3AIHI0 XUMHUYECKHUX 3JIEMEHTOB
«Mertammnueckue / HeMEeTAUTMYECKHE CBOMCTBA, 3JIEKTPOOTPULIATEILHOCTh XMMHUUECKUX DJIEMEHTOB B
COOTBETCTBHH C MX JIEKTPOHHBIM CTPOEHHUEM U MOJ0KEHUEM B TIEPUOJINIECKON CHCTEME XUMUYECKHX 3JIEMEHTOB
.M. MenneneeBa»
Paznen 2. Xumnueckue peakuuu 10
Tema 2.1. Tunst OcHoBHOeE cofepkaHne 4 OK 01
XMUMUYECKUX TeopeTndeckoe o0yyeHune 2
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peakimit

Knaccudukarus u TUIIBI XUMUYECKUX PEeaKIUi C y9acTUEM HeOpraHMYeCKuX BemiecTB. CocTaBlieHUE YpaBHEHUH
peaknuii COeAMHECHMS, Pa3lIOKCHHSI, 3aMEIeHNs, 0OOMEHa, B T.4. PEaKIIUil TOPEHUS, OKHCIICHUS-BOCCTAHOBICHHS.

YpaBHEHHS OKHCICHUA-BOCCTaHOBIEeHNs. CTeneHb okuciaeHns. OKUCInTens U BoccTaHoBUTENb. CocTaBiieHHE U 2

YpaBHUBAaHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOIOM NIEKTPOHHOro Oananca. OKUCIUTENBHO-

BOCCTAHOBHUTEJIbHBIEC PEAKIIMU B IPUPOE, MTPOU3BOACTBEHHBIX MPOIIECCAX U )KU3HEEATEIILHOCTH OPTraHU3MOB

IpakTHyeckmne 3aHATUA 2

KonnyectBennsle oTHOmIEHHS B XUMHHM. OCHOBHbBIE KOJIMYECTBCHHBIE 3aKOHbBI B XUMHHU M pacyersl II0

YpaBHEHUSIM XMMHYECKUX peakuui. Monb Kak eJuHMIA KOJIMuYecTBa BeliecTBa. MossipHas Macca. 3aKOHBI

COXpaHEHHUsI Macchl U dHEpPruu. 3akoH ABoraapo. MomsipHblii 00beM ra3zoB. OTHOCUTENbHAS MIOTHOCTH Ta30B. 2

Pacuersl mo ypaBHEHHSIM XMMHYECKUX PEaKLHMH C HCIIOIb30BAHMEM Macchl, 00beMa (HOpMaJbHBIC YCJIOBUS)

ra3oB, KOJMYECTBA BEIECTBA
Tema 2.2. OcHOBHOe cojiep:kaHue 4 OK 01
OJEKTPOTUTHIECKA | Tegperndeckoe 00ydeHHe 2 OK 04
HHCCOHUHaHH’I " Teopust snexkTponuTHYECcKOi aAncconuanuu. MoHbl. DIIEeKTPONUTHI, HEANEKTPOIUTh. Peakimu noHHOTO oOMeHa.
HOHHBIH 0OMeH CocraBnenne peakuuii HOHHOrO OOMEHA IyTeM COCTABJIEHHUS MX TOJNHBIX M COKPAIIEHHBIX HOHHBIX YPABHEHHH. 2

KHCI0THO-OCHOBHBIE peaKIMU. 3aJaHNsl HA COCTaBJICHNUE HOHHBIX peaKIuil

JlaGopaTopHble 3aHATHS 2

Jlaboparophast pabota “THUIBI XUMUYECKUX PEaKIIU”.

HccnenoBanne THIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOMIMXCS BEIIECTB) U MPU3HAKOB 5

XUMHYecKHX peakuuil. [IpoBenenne peakuii HOHHOro oOMeHa, OTIpeaesICHHE CPEIbl BOAHBIX PaCTBOPOB.

3alaHusl Ha COCTABIEHNE HOHHBIX PEaKIUN
KonTpoannas

CtpoeHue BelecTBa U XUMHYECKUE pEaKIIUU 2
padora 1
Paznen 3. CTpoeHuUe U CBOIICTBA HEOPraHUYECKUX BElIeCTB 16
Tema 3.1. OcHoBHOE cofepkaHne 4 OK 01
Knaccupukanmus, Teoperndeckoe o0y4deHne 2 OK 02
HOMCHKJIATypa 1 ITpeamer Heopranuueckoi xumun. Kitaccudukanus HeopraHMuecKux BewecTs. [IpocTsie U ClOKHBIE BELIECTRA. [IK1.1
CTpPOECHHE OCHOBHBIE KJIACCHI CJIOKHBIX BELIECTB (OKCHIIbI, THAPOKCUABI, KUCIIOTHI, COJIN). B3anMOCBs3b HEOPraHMYECKUX IK1.4
HEOPTaHUYECKUX BEIIECTB. ATperaTHble COCTOSTHHSA BeliecTBa. Kpucramuimieckue u aMmop(dHbIe BemecTBa. TUIIBI KPUCTATITUIECKUX 5 MK1.5
BEIIECTB peleToK (aTOMHasl, MOJICKYJISIpHasl, HOHHAs, METAJUTNYeCcKas). 3aBUCUMOCTh (PU3HYECKUX CBOHCTB BEIIECTBA OT [K3.5

TUIA KPUCTAIINYECKON pelIeTKH. 3aBUCHMOCTh XMMHUYECKOW aKTUBHOCTH BEIIECTB OT BUJA XUMHUYECKOH CBSI3U U ’

TUIA KpUCTALIMYECKOH pemeTky. [Ipudanabsl MHOrooOpasusi BeecTB

IIpakTHyeckue 3aHATHA 2

Homenkiarypa HeopraHMYecKHX BENIECTB: HA3BaHUE BEIIECTBA UCXO/IS U3 MX XUMHUIECKOH (HOpMYJIbI HITH

COCTaBJIEHHE XUMHUYECKON (OPMYJIIBI UCXO/S U3 Ha3BaHMA BewecTsa 1o mexxayHapoauoit (MIOITAK) nnu 2

TpHBHaﬂBHOﬁ HOMCHKJIATYPC.
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Pemenue mnpakTHYeCcKMX ~3aJaHU 1O  KJIACCHU(UKAIMKM, HOMCHKJIATYpE W XUMHUYECKAM (QopMmyliam
HEOPraHMYECKHX BENICCTB Pa3IMYHBIX KIAacCOB (YrapHbIM Ta3, YIVICKUCHbIA Ta3, aMMHUakK, raiieHas W3BeCTb,
HeralieHas W3BeCTh, MUTHEBAs COJa M JIPYTHMX): HA3bIBaTh W COCTABIATH (OPMYIBI XUMHYCCKHX BEINECTB,
OTIPECIATH MPUHAICIKHOCTD K KIIaccy.

HcTounnku xumuieckol nHpopmanuu (cpecTs MaccoBoit nHpopMaiuu, ceth MHTepHeT u npyrue). [louck
nH(OPMAINH 110 Ha3BaHWSIM, WICHTU(UKATOPAM, CTPYKTYPHBIM (hopMyiaMm

Tema 3.2. ®uznko- | OcHOBHOE copepKaHUe 8 OK 01
XMMHYCCKUE TeopeTuueckoe o0yueHue 6 OK 02
CBOJICTBA Mertamsl. O6mue hu3nyecKkue U XHMHYECKHE CBOMCTBA MeTaiioB. CriocoObl odydeHns. 3HaueHHue METAIIOB | [IK1.1
HEOPraHMYCCKUX HEMETAIJIOB B NIPUPOJIE U KU3HEICITEIHHOCTH YeJIOBeKa U OpraHu3MoB. Kopposus MeTasioB: BUABI KOPPO3HH, 2 [IK1.4
BEIIECTB CHOCOOBI 3aIIMTH METAJIOB OT KOPPO3HHU K15

Hemeramnel. O0mue ¢puzndeckine ¥ XUMHUYECKHE CBOMCTBA HEMETAJUTOB. |WITMYHBIE CBOWCTBA HEMETaUIoB [V— T1K3,5

VII rpymm. Kimaccndukanus v HOMEHKIIATypa COeTMHEHHI HeMeTaioB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B 2

npupoe

XWUMHUUECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHUAOB, THIPOKCUIIOB, KUCIIOT, COJICH H

Ip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB IIPOCTHIX BELIECTB, BOJOPOAHBIX COCIUHEHUI, BBICIIINX OKCHIOB U 2

THJIPOKCHJIOB

IIpakTUyeckue 3aHATHSA 2

CocraBieHue ypaBHEHHH XHMHMYECKHX PEaKIMH C y4acTHEM IMPOCTHIX M CIOXKHBIX HEOPTaHMUYECKHX BEIECTB:

METaJJIOB U HEMETAJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHMUECKMX KHCIIOT,

OCHOBaHUH U aM(OTEPHBIX THAPOKCUIOB; HEOPIraHUIECKUX COJEH, XapaKTepU3YIOLINX X CBOICTBA. 2

Pemenne npakTHKO-OPHEHTUPOBAHHBIX TEOPETHUECKHUX 3aJaHUi HA CBOWMCTBA, COCTaB, MOJyUYeHUE U O€30MacHoe

HUCIIOIb30BaHUE BAXKHEHUIITNX HCOPTraHNYCCKHUX BCUICCTB B 6I)ITy u HpaKTI/I‘IeCKOﬁ JACATCIIbHOCTHU YCJIOBCKA
Tema 3.3. OcHOBHOe coiep:kaHue 2 OK 01
Unentudpukanmus JlaGopaTopHble 3aHATHS 2 OK 02
HCOPTaHMYCCKIX JlaGoparophast padora «neHTnhuKaniss HEOPraHMYECKUX BELIECTBY. OK 04
BCILCCTB Pemnienne sKCriepUMEHTAIBHBIX 33124 110 XUMHYECKUM CBOWCTBAM METAJJIOB M HEMETAJIJIOB, 110 PACIIO3HABAHHIO U

MOJYYEHHUIO COeIMHEHNH METAJUIOB U HEMETAJIJIOB. 2

WnenTudukanusi HEOPraHMUECKUX BEIIECTB C MCHOIb30BAaHUEM MX (PH3MKO-XUMHUYECKHX CBOMCTB, XapaKTEPHBIX

KadeCTBEHHBIX peakiuii. KauecTBeHHbIE peaknuu Ha cyinbdar-, KapOoHAT- M XJIOPHI-aHHUOHBI, Ha KATHOH

aAMMOHUSA
KonTpoabnas Choii

BOMCTBa HECOPTaHNMYCCKHX BEIIECTB 2

paGora 2
Paznen 4. CTpoeHuUe U CBOIICTBA OPraHNYECKUX BeleCTB 24
Tema 4.1. OcHOBHOe cojiep:kaHue 4 OK 01
Knaccupukanmus, TeopeTuyeckoe o0yyeHue 2 [IK1.1
CTPOCHHE H I[TosiBNIeHNE M Pa3BUTHE OPTAaHUYECKON XMMHHU KaK HayKu. IIpeaMeT oprann4ecKkoi XuMun. MecTo 1 3HaueHue 2 [IK1.4
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HOMEHKJIaTypa
OpPraHMYECKUX
BEIIIECTB

OpPraHUYECKON XMMUU B CUCTEME €CTECTBEHHBIX HayK.

XHWMHYECKOe CTPOCHHE KaK MOPAIOK COCIWHEHHS aTOMOB B MOJIEKYyJe COTJIaCHO MX BajeHTHOCTH. OCHOBHBIC
MTOJIOKEHUSI TEOPUU XUMHUECKOIO0 CTPOCHHSI OPraHMUYecKuX coenuHeHnid A.M. bytiepoBa. YriaepoaHblid CKeJeT
OpPTraHUYECKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHMsI MoJieKyn. M3omepus u
H30MEPHI.

Ilonsitme o QynkumonamsHOW rpynme. Pammkan. IlpuHmunsl ximaccupUKaliy OPraHUYECKHUX COEIMHEHUIL.
MexnyHaponHass HOMEHKJIATypa W MPHHIMIIBI HOMCHKJIATYPhl OpraHMdyeckux coeauHeHuid. [lonsrtue 00
a30TCOJICpXKAIIUX COCIUHCHHUIX, OWOJIOTUYECKH aKTHBHBIX BellecTBax (yrieBojax, >KHpax, Oeiakax u Ap.),
BBICOKOMOJIEKYJIIPHBIX COETMHEHSIX (MOHOMED, ITOJIMMED, CTPYKTYPHOE 3BEHO)

IpakTHyeckne 3aHATUA

Homenknatypa OpraHM4ecKMX COCJUHEHHH OTHENBHBIX KJIACCOB (HACBHIIICHHbIC, HEHACBHIIICHHbIE U
apOMaTUYECKUE YTIEBOAOPOABI, CHHUPTHI, (PEHOMBI, aubACrHIbl, KETOHBI, KapOOHOBBIE KHCIOTHI © Ap.)
CocraBieHue MOJHBIX M COKPALICHHBIX CTPYKTYPHBIX ()OPMYN OpPraHMYECKHX BEIIECTB OTICIBHBIX KJIAaCCOB,
UCTIONBb3YSl MX HA3BaHUS 110 CUCTEMATHYECKOH M TPHBHAJIBHOW HOMEHKIAType (THIIEH, aleTWICH, TIIHLEPHH,
¢deHon, popmanbaeTuy, YKCycHast KHCIIOTa, TIUIKH). PacdeTs! mpocreiiielt popMyITbl OpraHndIecKord MOJIEKYIHI,
HCXOJIS U3 DJIEMEHTHOr0 cocTana (B %)

IIK1.5
I1K3,5

Tema 4.2. CsoiicTBa
OpraHu4YeCcKux
COEIMHEHUN

OcHoBHOE CoAepKaHue

12

TeopeaneCRoe oﬁyqelme

OU3NKO-XUMHYECKHE CBOWCTBA OPraHUYECKUX COSAMHEHHUH OTACIBHBIX KJIACCOB (OCOOCHHOCTH KiaccU(pUKaIUN
¥ HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTMYECKUH psJ M oOmmas GpopMyna; nzoMepus; Gpu3nueckne CBOKCTBA;
XUMHYECKHE CBOWCTBA; CIIOCOOBI IMOTyIeHUS):

— TpeeNbHbIe YTIeBOJAOPOb! (aJKaHbl M IMKJIOAIKAHbI). |'opeHne MeTaHa Kak OJUH U3 OCHOBHBIX MCTOYHHKOB
TeIia B NPOMBIIUIEHHOCTH W ObITy. CBOHCTBa NPUPOIHBIX YIJICBOAOPOAOB, HAXOXAEHHE B MPUPOAE H
MIPUMEHEHHUE aJIKaHOB,

— HempejaenbHble (QIKEHBI, aJKUHBl U aJKaJHeHbl) U apOMaTHYeCKHe YIJIeBOAOPOAbl. ['opeHue areruneHa Kak
MCTOYHHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHHM JJIs1 CBAPKH U PE3KH METAJIJIOB

— KHACJIOPOACOAepKAIUe COeNUHEHUS (CITUPTHI U ()EHOIBI, KapOOHOBBIE KUCIOTHI U AUPHI, AThIETHIIBI U KETOHBI,
JKUPBI, yriaeBonbl). [lpakTHueckoe NPUMEHEHHWE OJTUJICHIVIMKOJS, riuiepuHa, ¢eHona. [IpumeHeHue
dopMabpierua, aleTalbIeruaa, YKCYCHOM KUCIOThl. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT. Motomue
CBOMCTBA MbLJIa

— a30TCOAEpIKaIlIMEe COCTUHEHUS (aMHHBI W aMHUHOKHCIOTHI, Oenku). BBICOKOMOJNEKYNApHBIE COETUHEHUS
(cuHTeTHYEeCKHE ¥ OWOJIOTMYECKH-aKTHBHBIC). MOHOMEp, TOJHMEp, CTPYKTypHOe 3BeHO. [lonmmepusarms
9TUJIEHA KaK OCHOBHOE HAlpaBJIEHNE €T0 UCIIOJIb30BaHMS.

I'eneTnyeckas cBsI3b MEKIY KJIacCaMH OPraHUYECKHX COSAMHEHUN

IIpakTH4eckue 3aHATHA

CBoiicTBa OpraHWYeCKUX COCAWHEHHUH OTIENBHBIX KJIAacCOB (TPHBHANbHAS W MEXKIyHAapoaHash HOMEHKIATYpa,
XUMHYECKHE CBOMCTBA, CIIOCOOBI MOMYyUYEHHs): MpeeNbHbIe (aTKaHbl U IUKJIOATKAHbI), HepeAeIbHbIe (aJIKEeHBI,
QJIKMHBI M aJKaJMCHb]) U apOMaTHYECKHE YIIIEBOJOPOIbI, CIUPTHI M (EHOJIbI, KAPOOHOBBIE KUCIOTHI U (UPHL,

OK 01
OK 02
OK 04
IIK1.1
I1IK1.4
[1K1.5
I1K3,5

13




AIbACTHUIbI U KETOHBI, aMUHbI U aMUHOKHUCJIOTBI, BBICOKOMOJICKYJIAPHBIC COCAUHCHUSA. 3amaHus Ha COCTABJICHHC
ypaBHCHI/Iﬁ XUMHUYCCKUX peaKI_II/Iﬁ C YU4aCTHUEM OPraHMYCCKNX BEIIECTB Ha OCHOBAHNU MX COCTaBa N CTPOCHUSL

CocTaBiieHne cxeM peaknuid (B TOM HYHCIE MO TPEATOKEHHBIM IENOYKaM IPeBpalleHuil), XapaKTepHU3yOIIX
XUMHYECKHAE CBOWCTBA OPraHMYECKUX COCAMHEHUH OTACIBHBIX KJIACCOB, CIIOCOOBI WX TOJYYCHHS U Ha3BaHUC

OpPraHUYECKUX COSAWHEHHH 110 TPUBUATBHOM WIIM MEXIyHAPOJAHOM CHCTEMAaTHYeCKO HOMEHKIIAType. 2

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUYECKUX 3aJaHUid Ha CBOMCTBA OPraHUYECKUX COEAMHEHUN

OT/EIBHBIX KJIACCOB

JlaGopaTopHasi pagora 2

Jlaboparophast pabota «IIpeBpalieHus: OpraHn4ecKruX BEIIESCTB MPH HArpeBaHUI».

[Tony4yeHue >TWICHAa M W3y4YEHHE €ro CBOWCTB. MopaennpoBaHHE MOJEKYT M XUMHYECKHX IPEBpAILCHUH Ha 2

npuMepe 3TaHa, STWICHA, alleTUICHA U Jp.
Tema 4.3. OcHOBHOe coep:kaHue 6 OK 01
Wnentuduxarys Teoperuueckoe o0yuenune 4 OK 02
OpraHu9CCKUX buooprannyeckue coenunenus. IlpuMenenne u Ouonormyeckas poib yrieBoaoB. OKHCIIEHHE YIJIEBOJOB — OK 04
BCIICCTB, X HCTOYHHMK SHEPIUH KUBBIX OpraHu3MoB. OOnacTH MpUMEHEHHs aMHUHOKHUCIOT. IIpeBpainienus OenkoB MHILU B 5 MK1.1
SHAYCHUC 1 opranusme. buonornueckue dynkimu 6enkos. buonornyeckue pyHKuuM XUpoB. POk opraHM4ecKoil XUMHUH B K14
IIPUMCHCHHC B peneHny mpo0IeM MUIIEeBOi 0€30IaCHOCTH K15
ObITOBO 1 _ | Ponb opranuueckoii XMMUM B pEIIEHHH MPOOIEM SHEPreTUYECKON OE30MaCHOCTH, B Pa3BUTHH MEIULMHbI, HK3. 5
TIPOM3BOACTBCHHON | ¢o3iagyy HOBBIX MaTepHasoB, HOBBIX MCTOYHHKOB SHEPTUH (aIbTepPHATHBHbIE MCTOYHUKH SHepruu). OmacHOCTh ’
ACATCIABHOCTH BO3JEHCTBUS Ha JKMBBIE OPTaHM3Mbl OPraHUYECKUX BELIECTB OTJAEIBHBIX KIACCOB (YIJIEBOIOPOIbI, CIUPTHI, 2
Hcnobeka (eHOTBI, XJIOPOPraHUYECKHE TPOU3BOJHBIC, AlIBJETUIBI U JP.), CMBICI MOKa3aTels MpPEAeNbHO JOIMYyCTUMOM

KOHICHTPAINU

JlabopaTopHbIe 3aHATHS 2

Jlaboparophas padota: “UneHTrduKaiys OpraHMUeCKUX COSIUHEHUHN OTICIBHBIX KJIACCOB™

WneHTudukanyus OpraHMYECKUX COCAWHEHUH OTIEIBbHBIX KJIACCOB (HA TpHMepe allbJerujIoB, Kpaxmaia,

YKCYCHOW KHCIJIOTBI, O€JIKOB W T.II.) C HCIOJIb30BaHHEM HX (DU3UKO-XUMHUYECKHX CBOMCTB M XapaKTEPHBIX 5

KAaueCTBCHHBIX peakuui. Jlenarypauus Oenka mnpu HarpeBanuu. lIBeTHble peakiu OesikoB. Bo3HUKHOBEHUE

AHAJTITUYECKOTO CHUTHANIA C TOYKU 3PEHUS XUMHUYECKHX MPOIECCOB NPH MPOTEKAHHHM KaYeCTBEHHOW pEaKInH,

T03BOJISFONIEH HICHTH(UIMPOBATH NPEIOKEHHbIE OPraHNYECKHE BEIIeCTBA
Kourpoasuas CTpyKTypa U CBOMCTBA OPraHUYECKHUX BEIIECTB 2
pabora 3
Paznen S. Kunernyeckue u TepMOIMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XMMUYECKHX pPeaKkiuii 4
CkopocTh OcHOBHOe coiep:kaHue 4 OK 01
XUMUYIECKUX TeopeTudeckoe o0yyeHue 2 OK 02
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peakuui. CKOpOCTh PeaKIvu, e¢ 3aBUCUMOCTh OT Pa3IHMYHBIX ()aKTOPOB: MPUPOIBI PEArHPYIOIIUX BEIIECTB, KOHIICHTPAIIUU [IK1.1

Xumudaeckoe pearupyronmx BeMIeCTB, TEMIIEPaTypbl M IUIOMAAA PEAKIHOHHOW TIOBEPXHOCTH. TerutoBble A(QEeKTH [K1.4
XUMHYECKHX peaKiuii. DK30- ¥ SJHJOTEPMHUECKUE, PEAKITHH.

paBHOBecHE K1.5
OOpatuMocTh peakiuii. XMMHUYECKOE PaBHOBECHE M €ro CMEIICHUE IOJ JEHCTBMEM pa3iHyHbIX (DakTOpOB TIK3.5
(KOHIIGHTpalMsl PEarcHTOB WJIM TMPOAYKTOB pPEaKIMW, JNaBJICHHE, TeMIlepaTypa) AJIs CO3/IaHUs ONTUMAJIbHBIX ’
YCJIOBHI NPOTEKaHUsl XUMUUeCcKUX npoueccoB. ITpuniun Jle Harense
IIpakTu4yeckue 3aHATHS OK 01
Pemienne mpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha aHau3 (PaKTOPOB, BIUSIOIMIMX HAa HM3MEHEHHE CKOPOCTH OK 02
XUMHAYECKOH peakiuu, B T.4. C MO3UIMHA DKOJOTHMYECKH LEIeco0Opa3sHoOro MOBElIeHHS B OBITY M TPYIOBOM [1K1.1
JIEATEIBbHOCTH B LIEJISIX COXPAaHEHUS CBOETO 310POBbs U OKPYKAIOIIEH IPUPOJHON CpEbI. I[IK1.4
Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha npumeHeHue npunHnuna Jle-IllaTtense i HaxoXaeHUA K1.5
HaIlpaBJICHUA CMCHICHHA PAaBHOBECUA XUMHUYECKOU pCakuyn MU aHajJInu3 (baKTOpOB, BIWAIOINIUX Ha CMCIICHUC IK3.5
XUMUYECKOTO PABHOBECHS ’

Pazpnea 6. PacrTBOpbI

Tema 6.1. OcHoBHoOE cojiep:KaHne OK 01

[onsTue o Teopernueckoe o0yuenue OK 02

acTBOpax ~

P P PactBopenne kak (¢u3uMKo-xuMHuUecKkuili mpouecc. PactBopbl. CmocoObl TPUTOTOBIEHHS — PaCTBOPOB. OK 07
PactBopuMocTh. MaccoBast 11ofii pacTBOpeHHOro BemiecTBa. (CMBICT TOKa3zaTedsl MpeAenbHO JOMYCTUMON TK1.1
KOHLIEHTPALMK ¥ €70 UCIIONB30BAHUE B OLIEHKE KOJOTMYECKON O€30MaCHOCTH. IIK1.4
[IpaBuiia PKOJIOTUYECKH II€]IECO00PA3HOT0 MOBEACHUS B OBITY M TPYIOBOW JEATCIILHOCTH B IICNIAX COXPAHCHUS IIK1.5
CBOEr0 3JI0POBbSI U OKpPYKArOLIEH IPUPOJHON CpeAbl; OMACHOCTh BO3JCHCTBUS Ha JKUBBIE OPrAHHU3MBI I1K3,5
ONpEIETICHHBIX BEIIECTB.
Pemenne mpakTHUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHU Ha pPACTBOPHI, HWCIOIb3yeMble B OBITOBOM W
MTPOM3BOACTBEHHOM NESTEILHOCTH YEIOBEKa

Tema 6.2. OCHOBHOE coiep:KaHne OK 01

HccfeHOBaHHe JlaGopaTopHble 3aHATHS OK 02

CBOICTB PacTBOPOB OK 04

[IK1.1
Jlaboparophas pabota «IIpuroroBieHne pacCTBOPOBY.
[IpuroroBnenne pacTBOpPOB 3a7aHHON (MaccoBOi, %) KOHIEHTpanuu (C NPaKTUKO-OPHEHTHPOBAHHBIMU [K1.4
BOTIPOCAMHM) M OTpe/IeNIEHHE CPEIbl BOJHBIX PacTBOPOB. Pemenne 3a1a4 Ha MPUTOTOBIEHNE PACTBOPOB TIIK1.5
[1K3,5

IIpodeccnoHaIbLHO-OPHEHTUPOBAHHOE CO/iEPKAHME (COAepKAHNE MPUKJIATHOTO0 MOAYJIsT)

Paznen 7. XuMmusi B ObITY M IPOU3BOJACTBEHHOI eSITeTHLHOCTH YeJIOBEKA OK 01

Xumus B ObITY U OcHoBHOE cofepkaHue OK 02

HPOU3BO/ICTBEHHOMN OK 04

TereTI/l'leCKOQ oﬁy‘le}me
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JIESITENBHOCTH Hogeiimne nocTmkeHWss XUMUYECKOW HAyKH W XUMHUYECKOH TeXHOJMOoruu. Poib xumum B 0OecriedeHUU OK 07
YyeJIoBeKa AKOJIOTHIECKOM, SHEPTeTHUSCKON M MHIIEBOH 0€301TaCHOCTH, pa3BUTHH MEIUITMHEL. [IpaBuiia moucka u aHam3a 2 K1.1
XUMHYECKON WH(GOpMAIMN W3 Pa3UYHBIX HCTOYHHKOB (HaydHas W y4eOHO-HAay4Has JIMTEpaTypa, CpPelcTBa MK1.4
MaccoBoil nHGopmanmu, cetb UHTEepHeT) K15
IIpakTHyeckue 3aHATHS [K3.5
Ilouck W aHanM3 KEWCOB O MPUMEHCHWU XWMHUYECKUX BEIIECTB M TEXHOJOTMH ¢ yderoMm Oymyinen ’
mpo(hecCHOHANPHON NIEATENIFHOCTH MO0 TeMaM: BaXKHEHWINME CTPOWTENbHbIE MaTepHalbl, KOHCTPYKIIMOHHBIC
MaTepHabl, Kpacku, CTEKIIO, KepaMUKa, MaTepHallbl JUIsl SJICKTPOHUKH, HAHOMATEPHUAIbl, TEKCTUIILHBIC BOJOKHA, 4
WCTOYHWKH 3HEPTUU, OPraHMYECKUE ¥ MUHEPATIbHBIC YI00PEHNs, IEKAPCTBCHHBIC BEIICCTBA, OBITOBAS XMMHUSI.
3ammura: IIpencraBienne pe3ynbTaToB penieHns KeHcoB B (hopMe MUHHU-TOKIIJa C Ipe3eHTaInei
IIpome:kyTouHas aTTecTanus o Aucuuiinge (AuddepeHIUPOBAHHBIN 3a4eT) 2
Bcero 72
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3. YcaoBust peaju3zanuu nporpaMmmbl 001eo0pa3oBaTeIbHOM AUCHUTITIMHBI

3.1. MaTepuajabHO-TeXHUYECKOE o0ecrevyeHue

Peanuzarus mporpaMMbl TUCIUIUIMHBI OCYIIECTBISIETCS B y4eOHOM KaOWHETE
Xumun Nel09.
O6opynoBanue yueOHOro KabUHeTa:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;

- pabouee MecTo mperoaaBaTes;

- KOMIUIEKT Y4e€OHO-HAIJISIIHBIX TTOCOOUIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPUAIIOB;

- 3a1aHUS 111 KOHTPOJIBHBIX padoT;

- Mpo(peccuoHaIbHO OPUEHTUPOBAHHBIE 3aJaHMS;

- MaTepuaibl quddepeHIUPOBAHHOTO 3a4eTa.

TexHuuecKue cpeacTBa 00yyeHus:

- IEPCOHATBHBIA KOMITBIOTED C JTUIIEH3MOHHBIM MPOTPaMMHBIM 00€CTICUCHUEM;

- IPOEKTOP € HKPAHOM.

OGopynoBanne y4eOHOro kaOuHera (HArJIsiAHbIe TMOCOOMS): HAOOPHI
IapOCTEPKHEBBIX ~ MOJENEH  MOJIEKYJ, MOJAENH KPUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIMM TMPOCTBIX M CJIOXKHBIX BEUIECTB M KOJUIEKUUHU TOJIMMEPOB; KOJUICKLUS
TOPHBIX MOPOJ U MUHEpaIoOB, Tabnuia MeHxaeneeBa, yueOHble (GUIBbMBI, ITUGPOBHIC
o0Opa3oBaTeybHbIE PECYPCHI.

OobOopynoBanune Jjgadoparopuu M padovYux MeCT JA0OPATOPMU: MEH3YPKH,
MUIETKU-KANEeIbHULBI, TEPMOMETPBI, MUKPOCKOII, JYIIbl, TPEAMETHBIE U MOKPOBHbIC
CTEKJIa, MJIAHIIETHI AJI KaleJbHbIX peakluid, (UiIbTpoBalibHas Oymara, IpOMBbIBAJIKH,
CTEKJISHHbIE TIPOOUPKH, PE3WHOBBIE TMPOOKH, GoHApUKH, HAOOpP PEAKTHUBOB,
CTEKJISSHHBIE TaJIOUYKH, INTATUBBI JJIsi MPOOMPOK, MEPHBIC UUIUHAPHI, BOPOHKHU
CTEKJISIHHbIE, BOPOHKHM JAenuTenbHble wnuauHapuueckue (50-100 mi), crynku ¢
nectukoM, (apdopoBbie UalIKK, TUHIETH, GUIBTPHI OyMakHbIe, BaTa, Mapiid,
YacoBBIE CTEKJIA, AJEKTPOIUIMTKH, JA0OpPATOPHBIE IITATUBBI, CIHUPTOBBIE TOPEIKH,
CIOUYKHU, MPUOOp ISl MOJy4YEHHUs ra3oB (WM MPOOHMpKa C ra300TBOJHOM TPYyOKOi),
JiepKaTenu 1Sl MPOOUPOK, CKIISTHKU JIJI XPAaHEHUs PEaKTUBOB, Pa3laTOYHbIC JIOTKU;
xumudeckue ctakaubl (50, 100 u 200 mi1); mmarenu; MUHIETHI, TUTCIbHBIC IIUIIIHI;
CEKYHJIOMEepHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 mn), BoasHast OaHsi (MM TEPMOCTAT), CTEKJISIHHBIE MaJIOYKU; KOHUYECKUE
k01061 Ju1st TUuTpoBanus (50 u 100 mit); MHAUKATOPHBIE MOJOCKHU IS onpeneneHus pH
Y CTaHAapTHAs WHJIUKATOPHAs IIKajia; YHUBEPCAIbHBIM MHAUKATOP; MUIETKU Ha 1, 10,
50 mn (umm po3atopsl Ha 1, 5 u 10 M), OropeTku sl TUTPOBAHHUSA, MEIUIIMHCKHE
mmpuibl Ha 100-150 M7, maGopaTopHble W/WIHM aHATUTHYECKHUE Bechl, pH-MeTpsi,
CYIIWJIBHBIN mKad, U Ip. TabopaTopHOoe 000pyI0BaHUE.
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3.2. UudopmannoHHoe odecnevyeHne peajsn3alnuu nNporpaMmmbl
Ilepeuenb pexoMeHAyeMbIX Y4YeOHbIX wu3aanui, WHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPbI

3.2.1. OcHOBHbBIE ITeYATHBIE U3TaAHUA

1. T'a6bpuensn, O.C. Xumus. 11 knacc: yuebnuk / O.C. I'abpuensu, WU.T.
Octpoymog, C.A. CnankoB. - Mocksa: U3narenbctBo «IIpocsemienuey, 2022. - 127 c.
- URL: https://znanium.com/catalog/document?id=421886. - Tekct: 31eKTPOHHBIH.

2. T'abpuensn, O.C. Xumusa. 10 xmacc: yue6nuk / O.C. T'abpuensn, W.T.
Octpoymog, C.A. CnankoB. - Mocksa: M3narenbctBo «IIpocsemienuey, 2022. - 128 c.
- URL: https://znanium.com/catalog/document?id=421876. - TekcT: 31€KTPOHHBIA.

3.2.2. DeKTPOHHbIE U3IAHUSA

1. Becepoccuiickue natepHeT-ommmnuranst. - URL: https://online-olympiad.ru / -
TeKCT: 2JIEKTPOHHBIN.

2. Enunas  xomnekuus 1u@poBbIX oOpa3zoBareiabHBIX pecypcoB. - URL:
http://school-collection.edu.ru/ - Tekct: 3K TPOHHBIH.

3. Undpopmanmonnas cucrtema «EauHoe OKHO gocTtynma K oOpa3oBaTeIbHBIM
pecypcamy». - URL: http://window.edu.ru/ - TeKCT: 3JeKTPOHHBIH.

4. Hayunast anextponHast oubmmoreka (HOB). - URL: http://www.elibrary.ru -
TeKCT: 2JIEKTPOHHBIN.

5. ®enepanbubiii  moptan  «Poccuiickoe  oOpazoBaHue». - URL:
http://www.edu.ru/ (nara oopamienus: 22.08.2023). - TekcT: 3JIeKTPOHHBIH.
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4. KOHTPOJIb M OLIEHKA Pe3YyJIbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM

AUCHUIIJINHBbI

KOHTpOJIB M OLICHKA pPE3yJIbTaTOB O6y‘{€HI/ISI OCYHICCTBJIACTCA IMPECIIOAaBaTCIIEM B

IMponHeccCe MpOBCACHUSA ITPAKTHYICCKUX 3aHATUN U J'Ia60paTOpHI)IX pa60T, TCCTUPOBAHUA,

a TaKXKC BbIIIOJHCHUA O6y‘-IaIOH_II/IMI/IC5I WHINBUAYAJIbHBIX 3&I[3HHI>1,

HUCCIIEI0OBAHMIA.

IIPOEKTOB,

st popMupoBaHuUsl, KOHTPOJIS W OICHKH PE3YJIbTaTOB OCBOCHUS Y4EOHOM

AUCHUIUIMHBI HCIIOJB3YCTCA CHCTCMA OICHOYHBIX MGpOHpH}ITI/Iﬁ, MMpCcaAcTaBJIAOIIAA

co00l KOMILIEKC y4eOHBIX MEPONPUATHI, COTJIACOBAaHHBIX C pe3yJbTaTaMu O0y4YeHUs U

chopmynupoBanHbix ¢ ydyetom @OI'OC COO (mpeameTHble pe3yiabTaThl IO
mucuumuinae) u GI'OC CIIO.
No OK/MK | Moayas/Pa3zgen/Tema Pe3yabTaT 00y4yeHus TuNBI OLIEeHOYHBIX MEPONPUATHH]

OcHoBHoOe coep:kanue

1 Paznea 1. OcHoOBBI DopMyJIHPOBATH 6a30BbIE
CTPOEHMsI BelecTBa MOHATHSA M 3aKOHbI XHMHU
1.1 | OKO01 CrtpoeHue aTOMOB CocCTaBIATh XMMHUYECKHE 1. Tect «CTpoeHHE aTOMOB XUMUYECKHUX
XMMHYECKHX JIEMEHTOB |(pOpMyIbl COeIMHEHUH B 3JIEMEHTOB W IIPHPOJA XUMHUIECKOH CBSI3I».
U TIPUPOJIa XUMUYECKOH |COOTBETCTBHH CO CTETICHBIO 2. 3aa4n Ha COCTaBJICHHE XUMHIECKUX
CBSI3H OKHCJICHHUS XUMHIECKUX (hopMyI IBYXaTOMHBIX COCTUHEHUH
3JIEMEHTOB, UCXOMS U3 (oxcu0B, Cynb(pHUIOB, THAPUIOB U T.IL.).
BAJICHTHOCTH U 3. 3amaHus HA UCHONB30BAaHNE XUMHUUCCKOH
3JIEKTPOOTPULIATEILHOCTH CHMBOJIMKHU Y Ha3BaHUI COEIMHEHUH 1O
HOMEHKJIAType MEXAYHApOJHOIO COI03a
TEOPETUYECKON U NPUKIIAJHOU XUMHUH U
TPUBMAIBHBIX Ha3BaHUMN IS COCTABICHUS
XMUMHYECKHX (POPMYIT ABYXaTOMHBIX
COeIMHEeHUH (OKCHIIOB, CYJIL(OHUIO0B, THIPUIOB
W T.I1.) U IpyTUX HEOPTAaHUIECKUX
COEIMHEHUH OTAENBHBIX KIaCCOB
1.2 | OKO01 [lepuonnveckuii 3akoH U | XapakrepuzoBatb xumuieckue |1. Tect «MeTammdeckne / HEMETaIUIMIECKHE
OK 02 tabymna J1.1. 3JIEMEHTBI B COOTBETCTBHHU C UX |CBOMCTBA, 3IEKTPOOTPULATENLHOCTD U
Menzeneesa TMIOJIO’KCHHEM B TIEPHOIMUECKOHM |CPOJICTBO K MIEKTPOHY XUMHYECKUX

CHUCTEME XUMHUYECKHX
anemenToB JI.1. Mennaeneera

3JIEMEHTOB B COOTBETCTBHUE C HX
JIEKTPOHHBIM CTPOCHHUEM H ITOJIOKECHHEM B
MEPUOTNIECKON CHCTEME XUMHUECKUX
anemenToB [|.U. MennaeneeBay.

2. IIpakTudeckue 3a1aHUs HA yCTaHOBJICHUE
CBSI3U MEXIY CTPOSHHEM aTOMOB XHMHUYECKHUX
3JIEMEHTOB M TIEPHOINUECKUM U3MEHEHUEM
CBOMCTB XUMHUECKHUX 3JIEMEHTOB U UX
COEJUHEHUI B COOTBETCTBUU C IOJ0KEHUEM
Iepuonuueckoii cucteme.

3. IlpakTHKO-OpUEHTUPOBAHHEIE
TEOpPETHUECKHE 3aaHNs Ha XapaKTepU3AIIHIO
XMMHUYECKHX JIeMEHTOB: «MeTammaeckue /
HEeMETaJIJINYeCKHue CBOMCTBA,
ANEKTPOOTPHUIATENFHOCTh M CPOJACTBO K
ANEKTPOHY XUMHUYECKUX IIEMEHTOB B

19




Ne OK/MK | Monyan/Pazgen/Tema PesyabTaTt 00y4enns THNBI OlICHOYHBIX MEPONPUATHI
COOTBETCTBHE C UX HJICKTPOHHBIM CTPOCHHUEM
U TIOJIOKEHHEM B NIEPHOANIECKON CUCTEME
xumuueckux snemenTos [.M. Mengeneesay»
2 Pasien 2. Xummuecke XapakTepH3oBaTh Tl{ﬂbl KonTpoabHas padora
XMMHYEeCKHX peaKmui «CTpoeHHe BellecTBA U XMMHYeCKHe
peaknuu
peaKkum»
21 [ OKO01 Tunel XMMUYECKHUX CocCTaBIsATh peakuuu 1. 3agaun Ha cocTaBlIeHHE ypaBHEHUN
OK 04 peakuui COCIMHEHUS, Pa3IOKEHUs, peaknui:
oOMeHa, 3aMeIleHHUs, — COEIMHEHMS, 3aMEILEHHs, PA3I0OKECHHUS,
OKHCIIUTEIbHO- oOMeHa;
BOCCTAHOBUTEIIbHBIE PEAKIMH  |— OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii C NCTIOJIL30BAHIEM METOAA
AIIEKTPOHHOTO OanaHca.
2. 3aja4n Ha pacyeT MACCHI BEIIECTBA HIIH
00BéMa
T'a30B 10 U3BECTHOMY KOJIMIECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO U3 YJaCTBYIOIIUX
B PEaKLIUH BEILIECTB; PacYEThl Macchl (00bEMa,
KOJINYECTBA BEI[ECTBA) MMPOYKTOB PEaKIHH,
€CJIM OJTHO U3 BELIECTB UMEET IpUMeECcH
2.2 DNeKTpoIUTHIECKas CocCTaBIATh ypaBHEHUS 1. 3agaHus Ha cocTaBIEHUE MOJICKYISIPHBIX U
JIICCOIMAIUS U HOHHBIH [XMMHUYECKHX PEaKIMH MOHHOTO |MOHHBIX PEaKIMi C y9acTHEM KUCIIOT,
oOMeH oOMeHa ¢ yJacTueM OCHOBaHHUH U COJIEH, yCTaHOBJICHUE
HEOPraHMYECKHUX BEIECTB M3MEHEHHS KUCIIOTHOCTH CPEZbI
2. JTaboparopHas padota "THIIBI XUMITYECKUX
peakuuit”
3 Pa3gexn 3. Ctpoenne u |HcciaenoBaTh cTpoeHne u KontpoabHnasi padora
CBOMCTBA CBOICTBA HEOPTaHUYECKUX «CBoiicTBA HEOPTaHMYECKUX BelecTB)
HEOPraHM4ecKHX BelllecTB
BelIeCTB
3.1 | OKO01 Knaccudukarus, Knaccupumuposats 1. Tect «HoMeHKIaTypa 1 Ha3BaHUE
[K1.1 HOMEHKJIATypa U HEOpraHNYEeCKHE BEIIECTBA B HEOPraHNYECKHUX BEIIECTB UCXOS U3 X
I1K1.4 CTpOEHHE COOTBETCTBUU C UX CTPOCHHEM |XUMHUYECKOUW (POPMYJIBI MITH COCTABIICHUE
[IK1.5 HEOPraHUYECKUX XUMHYecKOi popMyITsl UCXOI U3 Ha3BAHUSA
I1K3,5 BEIIECTB BEIIECTBA 110 MEXTYHAPOIHOUN UITH
TPUBUAIBHON HOMEHKJIATYPEY.
2. 3aaun Ha pacyeT MacCOBOH TOJIU (MacChl)
XMMHYECKOTO 3JIEMEHTa (COeTUHEHNS) B
MOJIEKyJIe (CMECH).
3. [IpakTuueckue 3a1aHus IO
KiaccuduKkanyum, HOMEHKIAType 1
XUMHUYECKHM (OpMyJIaM HEOPraHMIECKUX
BEIIIECTB Pa3IMYHBIX KJIACCOB.
4. IIpakTrdeckue 3aJaHus Ha ONIpeIeIeHUe
XMMH9ECKOH aKTHBHOCTH BEIIECTB B
3aBHCUMOCTH BHa XMMUYECKOH CBS3H U THIIA
KPUCTAJTINYECKON PELIETKU
3.2 | OKO01 DU3NKO-XUMUYECKUE YcranaBnuBath 3aBUCHMOCTE  [1. TecT «OcobeHHOCTH XMMHYECKIX CBOHCTB
OK 02 CBOJNCTBa (hM3UKO-XMMHYECKIX CBOHCTB |OKCHIOB, KHCJIOT, OCHOBaHHH, aM(OTEpPHBIX
IIK1.1 HEOPraHUYECKUX HEOPraHUYECKUX BEILECTB OT TUJIPOKCUIIOB U COJIEH».
I1K1.4 BELIECTB CTPOEHUS aTOMOB U MOJIEKYJ, a |2. 3aaHKs HA COCTABIECHUE YPAaBHEHUI
[IK1.5 TaKXKe TUIA KPUCTANIMYECKOH |XUMHUYECKUX PEaKLUil ¢ ydacTUEM MPOCTHIX U
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Ne OK/MK | Monyan/Pazgen/Tema PesyabTaTt 00y4enns THNBI OlICHOYHBIX MEPONPUATHI
I1K3,5 peueTKu CJIO’KHBIX HEOPTaHUYECKUX BEIECTB: OKCHIOB
METaJIJIOB, HEMETAJUIOB ¥ aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT,
OCHOBaHMH 1 aM(OTEPHBIX THIPOKCH/IOB,
HEOPraHUYECKUX COJeH, XapaKTepPU3YIOIIHUX
MX CBOMCTBA U CIIOCOOBI MOJTYYEHHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJaHMUsI HAa CBOWCTBA U
MOJTy4eHHE HEOPTaHWIECKUX BELICCTB
3.3 | OKO01 Wnentndukarms HccnenoBaTh kKauecTBEHHBIE 1. [TpakTHKO-OpUEHTHPOBAHHBIE 3aIaHUSI 1O
OK 02 HEOPraHUYECKUX peakLuu HEOPTaHUIECKUX COCTABJIEHUIO XUMHUYECKHUX PEAKLUN C
OK 04 BEIECTB BEILECTB y9acTHeM HEOPTaHWIECKHUX BEIIECTB,
UCTIONB3YEMBIX U UX HACHTU(GUKAIAN.
2.JIabopatopHas pabota: “UneHTHHKATHAS
HEOPraHUYECKUX BEIECTB”
4 Pa3nen 4. Ctpoenne u |HcciaenoBaTh cTpoeHne u KontpoabHnasi padora
cBoOliCTBa CBOICTBAa OPraHUYeCcKHX «CTpoeHHe H CBOICTBA OPraHNYeCKUX
OPraHMYecKuX BeleCTB BelIeCTBY
BeleCTB
41 | OKO01 Knaccudukarus, Knaccudunuposatsb 1. 3agaHus HA COCTaBJICHUE Ha3BaHUMA
IIK1.1 CTPOEHUE U OpraHU4YECKHE BEUIECTBA B OpPraHUYECKUX COECAUHECHUN 110 TPUBUAIBHON
I1IK1.4 HOMEHKJIaTypa COOTBETCTBUU C UX CTPOCHHEM |WIIM MEXIyHAPOJHON CUCTEMAaTU4EeCKOU
IIK1.5 OpraHUYECKUX BEILECTB HOMEHKJIAType.
T1K3,5 2. 3amaHus Ha COCTABIIEHUE MOJHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (hOPMYI
OPTaHUYIECKUX BEIIECTB OTJEIBHBIX KIIACCOB.
3. 3ajauyu Ha onpeAeseHUe NPoCcTEeUIIeH
(OopMyIIBI OpraHNYECKOI MOJIEKYJIBI, HCXOIS
13 3JIEMEHTHOTO cocTaBa (B %)
42 | OK01 CBolicTBa OpraHMYecKUX | Y cTaHaBIMBaTh 3aBUCUMOCTh [ 1. 3aaHus Ha COCTaBIIEHUE YpaBHEHUI
OK 02 COEIMHEHUI (hM3UKO-XUMHYECKUX CBONHCTB |XHMHUYECKUX PEaKIHil ¢ ydacTuemM
OK 04 OpPraHHUYECKHX BEIIECTB OT OpPraHMYECKHX BEIIECTB HA OCHOBAHUH HX
IK1.1 CTPOEHHUS MOJIEKYJI COCTaBa U CTPOCHUS.
[1IK1.4 2. 3amaHus Ha COCTaBJICHUE YPaBHECHHUH
[IK1.5 XMMHUUYECKUX PEaKIMH, WILTIOCTPUPYIOIIHNX
[IK3,5 XUMHUYECKHE CBOMCTBA C Y4ETOM MEXaHU3MOB
MPOTEKaHMs TAaHHBIX PEaKIUi U
TeHETHYECKON CBA3M OPraHNYECKHX BEIIECTB
Pa3HBIX KJIACCOB.
3. PacuerHbIe 3a1auu 110 ypaBHEHHUAM
peaxImii ¢ yaacTHeM OPTaHMYECKUX BEIIECTB.
4. Jlaboparopnas pabota “IIpeBpamenus
OpPraHMYECKHX BEIIECTB IPH HarpeBaHuH"
43 | OK 01 Wnentndukays HccnenoBaTh KaueCTBEHHBIE 1.IIpakTHKO-OpHEHTHPOBAHHBIE 3a/1aHUS 10
OK 02 OpPTaHUYECKHX BEIIECTB, |pEaKI[H OPraHUIEeCKUX COCTaBJICHUIO XUMHUYECKUX PeaKIuii ¢
OK 04 WX 3HAYEeHUE U COEIMHEHUH OT/IEITbHBIX y9acTHEM OPTaHMYECKUX BEIIECTB, B T.U.
[K1.1 IpUMEHEHHE B OBITOBON |KiTaccoB HCTIONB3YEMBIX JUIA UX UACHTH(PHUKAINN B
I1K1.4 U IPOU3BOACTBEHHOMI OBITY 1 IPOMBIIIIIEHHOCTH.
IK1.5 JIESATEIBHOCTH YEJI0OBEKA 2.JIabopatopHas pabota: “UnenTudukanms
IIK3,5 OpraHUYECKUX COSAUHEHUN OTIEIbHBIX

KJaccoB”
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Ne OK/MK | Monyan/Pazgen/Tema PesyabTaTt 00y4enns THNBI OlICHOYHBIX MEPONPUATHI

5 Pa3zpnea 5. XapakTepu3oBaTh BJHsSHIE
KuneTrnueckue u Pa3IMYHBIX (PAKTOPOB Ha
TepMOJUHAMMYECKHE |paBHOBecHe M CKOPOCTh
3aKOHOMEPHOCTH XMMHYEeCKHX peaKmui
NPOTEKAHUS
XHMHMYECKHX peaKnui

5 OK 01 CKOpOCTb XUMUYECKHUX | XapaKTepH30BaTh BIUSHHE IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETHUECKHUE

OK 02 peakuuii. XuMHYeCKOe |KOHIIEHTPALMK PEarnpyronx [3a7aHus Ha aHann3 (GakTopoB, BIHMSIONIMX Ha

[1K1.1 paBHOBecHe BEIIIECTB ¥ TEMIIepaTyphl Ha U3MEHEHHEe CKOPOCTH XMMHUYECKON peaKIiy.

[IK1.4 CKOPOCTh XUMUYECKUX peakiuil |[IpakTuKo-OpueHTUPOBAaHHBIE 3aJaHUS Ha

[IK1.5 XapakTepu3oBaTh BIUSHUE npuMeHenue npuHuuna Jle-lllarense nis

T1K3,5 M3MEHEHUs1 KOHLIEHTpaluu HaXO0X/ICHUS HalIPaBJICHUS CMEILECHUS
BEILIECTB, PEAKLIUH CPEbI U PaBHOBECHSI XUMHUYECKOH PEeaKIy 1 aHAIN3
TEeMIIEpaTyphl Ha CMEIICHHE (haKTOpOB, BIMSIONINX HA CMEIICHUE
XMMUYECKOTO PaBHOBECHS XMMHYECKOTO PaBHOBECHS

6 HcciaenoBaTs HCTHHHBIE

Paznen 6. PacTBopbI PacTBOPHI € 32 IaHHBIMHU
XapaKTepUCTHKAMHU
6.1 | OKO01 [TonsTHE 0 pacTBOpax Paznnyars uctunHbIE pacTBOPHI | 1. 3amaun HAa MPUTOTOBJIEHUE PACTBOPOB.
OK 02 2. IIpakTUKO-OpUEHTUPOBAHHBIC PAaCUETHbIC
TIK1.1 3a/1aHMs Ha IUCTIEPCHBIE CUCTEMBI,
I1IK1.4 UCIIOJIb3yeMbIE B OBITOBOMH U
IIK1.5 MIPOU3BOJICTBEHHOMN JEATEIbHOCTH YeJIOBEKa
I1K3,5
6.2 | OKO01 Hccnenoanue croiicTB |MccnemoBats GU3nKo- JlabopaTopHnas pabota
OK 04 pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroToBiaeHNE pacTBOPOB”
[IK1.1 HCTUHHBIX PACTBOPOB
I1K1.4
IK1.5
I1K3,5

1 IIpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coiep:KaHNe NPUKJIATHOTO MOAYJIs1)

7 Paznen 7. OneHuBaTh MOCJEACTBUA 3amura Keiica (¢ yueTrom Oyayuuei
Xumus B ObITY M OBITOBOM M npodeccHOHANbHOM 1esITeTbHOCTH)
TPOM3BOACTBEHHOM NMPOM3BOACTBEHHOM
JAeATeJbHOCTH AesATeIbHOCTH YeJIOBeKa ¢
YyeJ0BeKa MO3HINH IKOJIOTrHYeCKOM

0€30IacCHOCTH

OK 01
OK 02
OK 04
OK 07
TK1.1
TK1.4
TK1.5
TK3,5

Xumus B OBITY U
IIPOU3BOJCTBEHHOU
JeATEIIbHOCTU YeJIOBEKa

O11eHHUBaTh MOCJIEICTBUS
OBITOBOM 1 TIPOU3BOACTBEHHON
JIeSITEILHOCTH YeJIOBEKa C
MO3UIIUN IKOJTOTUUECKOU
0e30IMaCHOCTH

Keiic (¢ yuetom Oyayiieit mpoQecCHoHaNbHOM
JIESITETIBHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. [ToTennenue KMMaTa U BBICBOOOKICHHE
Ta30BbIX THAPATOB CO JHA OKEaHa.

2. Bynymue MaTepualtsl Ui aBUa-, MallliHO-
U TIPUOOPOCTPOCHHSL.

3. HoBble MaTepHaibl s COTHEYHBIX
Garapeil.

4. JlexkapcTBa Ha OCHOBE PACTHTEIBHBIX
MpemnapaToB
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