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1 MACIIOPT PABOYEHM ITPOI'PAMMBI YYEBHOT'O IIPEIMETA
OV].12 Xumus

1.1 O6aacTh npuMeHeHusi padoyeii MPorpaMMbl

Pabouast mporpamma yueOHoM guctumiuabel OYJl 12 Xumwus sBIsSe€TCS YacThIO
nporpaMMbl cpeaHero (TMOoiHOro) obmero obpaszoBanus mno crneuuansHoctd CIIO 27.02.03
ABTOMAaTHKA U TeJIeMEXaHHUKa Ha TPAHCIOPTE (JKEJIE3HOJOPOKHOM TPAHCIIOPTE).

I[Ipu peanmzanmmu paboyeid  OporpaMMbl  MOTYT  HCIOJB30BATHCS — Pa3IHUHBIC
oOpa3oBaTesibHble TEXHOJOTHH, B TOM YHCJE IUCTAaHIIMOHHBIE 0Opa30BaTENbHBIE TEXHOJOTHUH,
AIIEKTPOHHOE 00yYEHHeE.

PaGouass mporpamma ydeOHOro mpeaMeTa MOXKET ObITh  HCIOJb30BaHa B
npodeCCHOHATIBLHON MOATOTOBKE, NEPENOArOTOBKE M MOBBIIICHUN KBATU(PHUKAIMH PAOOUYHX I10
npodeccusim:

- DOJIEKTPOMOHTEp IO OOCITY>KMBAaHUIO U PEMOHTY YCTPOICTB CHUTHAJIM3aIUH,

LHEHTpaIMU3alun U 6J'IOKI/IpOBKI/I;
- QJICKTPOMOHTAXKHHUK 110 CUTHAJIIN3alIWH, HCHTPAIU3alluu 1 6J'IOKI/IpOBKe.

1.2. Mecto y4yeoHoii nucuunaudbl B crpyktype OINOII-IIIICC3:

B yueOnpix mmanax OIIOII-IIIICC3 yueOnas aucuumauHa OY /[ 12 Xumus BXOIHUT B
cocTaB OOMIMX Y4eOHBIX MPEIMETOB, (POPMUPYEMBIX U3 00S3aTENbHBIX MPEAMETHBIX 00acTe
®I'OC cpennero obmiero oOpazoBanus, ans coeruanbHocTet CIIO. C yuérom mnpodums
OCBaMBaeMOM CIECIIMAILHOCTH JaHHAas y4ueOHas JUCIUILIMHA peayin3yeTcs Ha 1 Kypce.

1.3 Il.ianupyembie pe3yJibTAThI OCBOEHUS Y4eOHOM TMCUMILINHBI:

1.3.1 Ilenp yueOHON AUCIUTLINHBL

- OCBOCHME 3HAHUM O XMMUYECKON COCTABISAIOIIEH €CTECTBEHHOHAYYHOU KapTUHBI MUDA,
BOKHEHIINX XUMUYECKUX MOHATHUAX, 3aKOHAX U TEOPUSIX;

- OBJIaJICHWE YMEHUSMH TPUMEHITh TIOJIYYCHHBIC 3HAHUS JUIsi  OOBSICHEHUS
pa3HOOOpPa3HBIX XUMHUYECKHUX SIBJICHUM W CBOMCTB BEUIECTB, OLEHKHU POJH XUMHH B Pa3BUTUU
COBPEMEHHBIX TEXHOJIOTUM U MOJTYYEHUU HOBBIX MAaTEPHAJIOB;

- pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB U MHTEJIEKTYAIbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITEIbHOTO TMPUOOPETEHUSI XUMHUYECKUX 3HAHUM C WCIOJIb30BAaHUEM Pa3IMYHBIX
HMCTOYHUKOB MH(POPMAIIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

- BOCIHTAHHE YOEXKICHHOCTH B IO3UTHBHOW pOJIM XUMHUU B KU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOAMMOCTH XHMHUYECKH TPAaMOTHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO U
OKpYKarollleil cpese;

- TNpPUMEHEHHE TMOJYYCHHbIX 3HAHUW W yMEHUH MAiig Oe30MacHOTO MCMOJIb30BaHUS
BEIIECTB M MATEpUAJOB B OBITY, CEIHCKOM XO3MWCTBE M Ha MPOU3BOJICTBE, PEIICHUS
MPaKTUYECKUX 3aJlad B MOBCEIHEBHOW XW3HM, MPEAYNPEXKICHUS SIBICHUH, HAHOCALIUX BpE.
37I0pPOBBIO YETIOBEKA U OKPYKAIOIIEH cpelie.

1.3.2 B pe3ynbraTe 0OCBOEHUS Y4eOHOM THUCIUTUTMHBI 00y4YarOIIUICs TOJKEH:

yMeTh:

- Ha3blBaThb M3Y4YEHHBbIE€ BELIECTBA MO "TPUBHAIBHOM" WIM MEXKIYHAPOAHOU
HOMEHKJIATYpE;

- ONpEeNeNsATh: BAJIEHTHOCTb U CTENEHb OKHUCJICHUS XWMUYECKHX DSJIEMEHTOB, THII
XUMUYECKOW CBSI3M B COCNUHEHHSX, 3aps] HMOHA, XapakTep cpeAabl B BOJHBIX PacTBOpPax
HEOPTraHWYECKUX COEJIMHEHHUH, OKHCIUTEIb W BOCCTAHOBUTENb, NMPUHAJICKHOCTh BEIIECTB K
Pa3TMYHBIM KJIaccaM OPTaHUYECKUX COCTUHEHUI;

- XapaKTepHU30BaTh: JIEMEHTHI MaJbIX MEPUOAOB MO UX MoyiokeHUIo B [lepuoanueckoit
cucreme /.M. Menaeneena; oOmme XUMUYSCKUE CBOMCTBA META/UIOB, HEMETAIIJIOB, OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX U OPraHMYECKUX COEAMHEHUMN; CTPOCHHE M XMMHYECKUE CBOICTBA
M3YYEHHBIX OPTaHUYECKUX COCTMHCHHUI;



- OOBACHATH: 3aBUCUMOCTb CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHHS; MPUPOAY
XUMHUYECKOW CBSI3M (MOHHOM, KOBaJEHTHOM, METaJUIMYECKOM), 3aBHCHMOCTh CKOPOCTH
XUMHUYECKON peakuH U MOJ0KEHHU XUMUYECKOTO PaBHOBECHUS OT Pa3IHMYHBIX (PAKTOPOB;

- BBINOJIHATD  XUMHUYECKUH  SKCIEpPUMEHT IO  PACHO3HABAHUIO  Ba)KHEHIIUX
HEOPraHMYECKUX U OPTaHHMYECKUX BEIIECTB;

- IPOBOJUTH CAMOCTOSITEIbHBIA MOUCK XMMHUYECKOM MH(POPMALUHU C HCHOIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIONYJISIPHBIX M3/1aHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX, PECYpPCOB
WHTepHeTa); HUCNONB30BaTh KOMIBIOTEPHBIE TEXHOJOIMM JUIsl OOpabOTKM U Iepesadu
XUMHUYECKON MH(OPMAITUH U €€ MPEICTABICHHS B Pa3INYHbBIX (opMax;

UCIOJb30BaTh MPHOOPETEHHbIE 3HAHHUA M YMEHHsS B INPAKTHUUECKOW [EATENbHOCTH U
IIOBCEJHEBHOM KU3HHU JUIA:

- OOBSCHEHUS XMMHUYECKMX SBJICHMH, IPOUCXOMALUIMX B MpUpPOAE, OBITY U Ha
IIPOM3BOJICTBE;

- OIpeeNeHUs] BO3MOXKHOCTU IPOTEKaHHWs XMUMMYECKMX IPEBpAIleHUH B pa3IMuYHBIX
YCIIOBHSX M OIICHKH UX TOCJIEICTBHIA;

- 9KOJIOTUYECKH I'PaMOTHOI'O TIOBEICHHUS B OKpYXKalollei cpeie;

- OLIGHKM BIIMSHHUS XHMHYECKOTO 3arps3HEHUS OKPYKAIOLIEH Cpeipl Ha OpraHu3M
YeJI0BEKA U IPYTrHe )KUBbIE OPraHU3MBbI;

- Oe3omacHOro oOpaleHusi ¢ TOPIOYMMH M TOKCHYHBIMH BEUIECTBAMH, J1a0OpaTOPHBIM
000pyI0BaHUEM;

- IPUTOTOBJICHHUS PACTBOPOB 33/IaHHON KOHIICHTPAIMH B OBITY M HA TIPOU3BO/ICTBE;

- KPUTUYECKOH OLIEHKHM TOCTOBEPHOCTH XMMHUYECKOH MH(pOpMaluu, MOCTyHaromen u3
pa3HBIX HCTOYHHUKOB;

- TNOHMMaHHUS B3aUMOCBS3M Y4YEOHOTO IpeaMeTa C OCOOCHHOCTAMH Hpodeccuit U
npoeCCHOHATIBHON JIEATETFHOCTH, B OCHOBE KOTOPBIX JIS)KAT 3HAHUA 10 JTaHHOMY y4yeOHOMY
HpEeIMETYy.

3HATH:

- BKHEHIINE XMMHUYECKHE TIOHATH: BEIIEeCTBO, XUMHUYECKHUI 3JIEMEHT, aTOM, MOJIEKyJIa,
OTHOCHTEJIbHBIE aTOMHAsi M MOJIEKYJISIpHas MaccChl, MOH, aJJIOTPOIHS, W3O0TOIbI, XUMHUYECKas
CBSI3b, AJEKTPOOTPHUIATENIBHOCTb, BaJEHTHOCTh, CTENEHb OKHMCIEHHS, MOJb, MOJSpHas Macca,
MOJISIpHBI 00BEM, BEIIECTBA MOJEKYJISPHOTO W HEMOJEKYJISPHOTO CTPOSHHS, PacTBOPHI,
ANIEKTPOJIUT U HEINEKTPOJIMUT,  BJICKTPOJUTHYECKass  JAMCCOLMAIUS,  OKHCIUTEIb U
BOCCTAHOBUTEINIb, OKHCJICHHE W BOCCTAHOBJICHWE, TEIUIOBOW A(PQPEKT peakiuu, CKOPOCTh
XUMHUYECKOM  peakIMM, KaTajiu3, XHMHYEeCKOe pPaBHOBECHE,  YIJIEPOJHBIH  CKeJeT,
(GyHKIMOHATBHAS TPYIIA, H30MEPHsI, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHbl XHMMH: COXPAaHEHHMS MacChl BELIECTB, IOCTOSHCTBAa COCTaBa,
MEPUOJNYECKUI 3aKOH;

- OCHOBHBIE TEOPUM XHMHUH: XUMHUYECKOH CBSI3M, DJIEKTPOJUTHUECKOW TUCCOLMALINY,
CTPOCHHSI OPTaHUYECKUX COCTMHECHUH;

- B)XHEHIIINE BEIECTBA U MaTepHallbl: OCHOBHBIE METAJUIbI U CIUIABBI; CEPHAasi, COJIsHA,
a30THAsi W YKCYCHas KHUCJIOTHI; IIEJIOYH, aMMHAK, MUHEpaIbHbIC yIOOpEHUs, METaH, ITHJICH,
aleTusIeH, OEH30J, ATaHOJ, >KHUPBI, MbUIA, TJIOKO3a, caxapo3a, Kpaxmal, KJeTyaTka, OelKH,
UCKYCCTBEHHBIE U CHHTETHYECKUE BOJIOKHA, KAyIyKH, IJIACTMACCHI;

1.3.3 [Inanupyemblie pe3yabTaThl OCBOCHUS YUEOHON AUCIUTIINHBIL

Oco0oe 3HaueHue yuyeOHasi JUCHUIUIMHA UMeeT npu GopmupoBanuu u pazsutuu OK 01,
OK 02, OK 04, OK 07.

IInanupyemMble pe3yJbTaThl 00y4eHHS
O01mme KOMIETEHIINHT pY pesy y
Oo0mme JAucnunianHapHblie
OK 01. Bribupats crnoco6s! | B 4acTH TPyZLOBOIO | - BIIAJIETh CUCTEMOU
pelieHus 3aJ1a4 | BOCIIUTAHUS: XUMHYECKUX 3HAHWM, KOTOpas




npodeCcCHOHAIbHON
JACATCIIbHOCTH,
NPUMEHHUTEITHHO
Ppa3InYHbIM KOHTCKCTaM

- TOTOBHOCTb K  Tpyamy,
OCO3HaAHHE LIEHHOCTH
MacTepcTBa, TpyAoJto0ue;

- TOTOBHOCTh K aKTHBHOM

JIeATCIbHOCTH
TEXHOJIOTHYECKOM u
COLIMAIbHOMN
HaIpaBJIEHHOCTH,
CITIOCOOHOCTh HMHHUITMUPOBATH,
IJIaHUPOBATH Hu

CaMOCTOSITEIIbHO ~ BBITIOJIHATh
TaKyIO JeSTeIbHOCTH;

- HMHTEpPeC K Pa3IHUYHBIM
chepam mpodeccrHoHaAThHON
NeSITeIIbHOCTH,

OBnazneHne yHUBEpPCAIbHBIMU
y4eOHBIMH TTO3HABATEILHBIMU
JICUCTBUSIMU:

a) 0a30BBIC  JIOTHYECKHC
NECUCTBUA:

- CaMOCTOSITEIIEHO
dbopmynHupoBaTh u
aKTyaJIu3upoBaTh MpoOIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIUBATh
CYIIECTBEHHBIN TPU3HAK WU
OCHOBaHUs MJi1 CpPaBHEHUS,

KJaccuukanum u
00001IeHHS;

- OTIPENIETISATh enu
JESITEIbHOCTH, 3a/aBaTh

nmapaMeTpsl U KPUTEPUU KX
JOCTHKEHUS;

- BBIABIIATH 3aKOHOMEPHOCTH
u MPOTUBOPEUHS B
paccMaTpUBaeMbIX SBICHUSX;
- BHOCHUTb KOPPEKTHUBBI B
JIeSITCIIbHOCTb, OIICHUBATh
COOTBETCTBUE  PE3YJIbTATOB
[esIM,  OIEHWBAaTh  PUCKHU
MOCIIEACTBHM JIEATEIHHOCTH;
- pa3BUBaTh  KpeaTWBHOE
MBIIUUICHHE TPU  PEIICHUU
KU3HEHHBIX TIPOOIEM

0) 0a30BbIC
HCCIICIOBATEIbCKIE
JEHCTBUA:

- BJIQJICTh HaBBIKAMHU y4eOHO-
HCCIIeI0BATEIbCKOM u
MPOEKTHOMN JIESITETbHOCTH,
HaBBIKAMH paspeleHus

BKJIIOYACT:

OCHOBOIIOJIATalONIUe  ITOHSITUS
(XMMHYECKUH DJIEMEHT, aToM,
JNEKTPOHHAs 000JI0UKa aTroma,

s-, p-, d-aimexTpoHHBIE
opouTanu aTOMOB, HIOH,
MOJIEKYJIa, BaJICHTHOCTD,
3IIEKTPOOTPULIATEIBHOCTD,

CTETEHD OKUCJIEHHS,

XUMHYECKass  CBS3b,  MOJb,
MOJISIpHAsi Macca, MOJISIPHBIN
00BEM, YIJIEPOJHBIA CKENeT,
(GyHKIIMOHATBHAS rpyIma,
paauKai, W30MEpHsi, U30MEPHI,
TOMOJIOTHYECKU I ps,
TOMOJIOTH, YIJIEBOJIOPOIBI,
KHCJIOPOJI- U a30TCOJIEPIKAIIUE
COEIUHEHHUS, OHOJIOTHYECKHU
AKTUBHBIC BEIICCTBA
(yrmeBoabl, SKHUpBL, OEJKH),
MOHOMED, OJINMED,
CTPYKTYpHOE 3BCHO,
BBICOKOMOJICKYJISIPHBIC

COCJIMHEHUS, KPUCTAIUTHYECKAs
pelieTka, THUIBI XHUMHYECKUX

peaxiuit (OKHCITUTENBHO-
BOCCTAHOBUTEJbHBIC,  JK30-U
SHJIOTEPMUUYECKHE,  PEAKLUU

WOHHOTO OOMEHa), pacTBOp,
3JEKTPOJIUTHI, HEAIEKTPOIUTHI,
AIEKTPOJIUTHYECKAS
Jccouuanus, OKHUCJIUTENb,
BOCCTaHOBHUTEIIb, CKOPOCTH
XUMHYECKON peakuuu,
XUMHYECKOE paBHOBeEcCHE),
TEOpUHM U 3aKOHBI (Teopus
XAMHYECKOTO CTPOCHUS
OpraHuyeckux BemecTts A.M.
bytneposa, Teopust
3IEKTPOJIUTUYECKON
JMCCOLMAIMU, TTEPUOIUIECCKHI
3akoH J[.1. Menneneera, 3aKoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CHMBOJIMYECKUI S3BIK XHMUH,
(hakTOoNOrHUeCKUe CBEACHHUS O
CBOMCTBAX, COCTaBe,
moylyueHun u  Oe3omacHoOM
HCIIOJIb30BAHUM  BaKHEHIIIMX
HEOPraHUYeCKUX u
OpPTaHWYECKUX BEIIECTB B OBITY
U MPAKTHYECKOU NIEeSITeIbHOCTU




npo0Jem;

- BBUSBIATH  NPUYUHHO-
CIEICTBEHHBbIE  CBSI3M W
aKTyaJIu3UpOoBaTh 3ajauy,
BBIJIBUTaTh  TUIOTE3y €€
pelieHus, HaxO0JIUTh
apryMEHThI JUTSt
JI0Ka3aTenbCTBa CBOUX
YTBEPKJICHHH, 3a/1aBaTh
napamMeTpsl U KPUTEPHUH
pelieHus;

- aHAJIM3UPOBATH I1OJYYEHHbIE
B XOJ€ peuieHus 3a7adu
pE3yJIbTaThl, KPUTUYECKU
OLICHUBATh ux
JIOCTOBEPHOCTb,

[IPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHUSX;

- YMETh MEPEHOCUTH 3HAHUS B
M03HABATEIbHYIO u
MPaKTUYECKYIO obmacTu
KU3HEIEATEILHOCTH;

- yMeTb  HMHTEIPUPOBATH
3HAHHUS u3 pa3HbIX
MIPEIMETHBIX 00IacTel;

- BBIIBUIaTh HOBBIE MWJIEH,

HpGIIJIaFaTI) 0pI/IFI/IH AJIBHBIC
MOAXOMbI U PEIICHHUS;

- CHOCOOHOCTD 150,
HCITOJIb30BaHUS B
MMO3HaBaTEILHON u

COIMATBHOM IMMPAKTHUKE

YEIIOBEKA;
- YMGTI: BBIABJIATDH
XapaKTepHbIe  IPU3HAKH |
B3aNMOCBA3b I/I3y‘-I CHHBIX
MOHSATHUH, MIPUMECHSITh
COOTB CTCTBYIOH_[I/IG IIOHATUSA

IOpU ONHMCAHUM CTPOCHUS M
CBOMCTB HECOPraHUYECKUX U
OpPraHUYECKHUX BEIIECTB M HX

MIPEBPALLICHUM; BBISBIISTH
B3aHMOCBSI3b XUMHYCSCKHUX
3HAHUM ¢  TIOHATUSIMHU |
MPEJCTABICHUSIMU JIPYTHUX
€CTECTBEHHOHAYYHBIX
MPEIMETOB;

- YMETH HMCIOIb30BaTh
HAaUMCHOBAHUS  XMMHYECKHX

COCIMHEHUN MEKIyHAPOIHOTO

Cor3a TEOPETUYECKOMN 5
PUKIIATHOU XUMUHU u
TPUBHUAJIBHBIC Ha3BaHUA

BOKHEHIIINX BEIIECTB (ITHUJICH,
arneTH/ICH, TJIHIEePUH, (EHOI,
dhopmanpierus, YKCyCHast
KHUCJIOTA, TJIMLIMH, YTapHbIX ras,
VIJEKHUCIIBIA  ra3, aMMHaKk,
raiieHass HM3BECTh, HeEralieHas
MU3BECTh, IINThEBAas coJa U
JPYTHX), COCTAaBIATh (POPMYJIBI
HEOPTraHUYECKUX u
OpraHUYEeCKHX BEIIIECTB,
ypaBHEHUS XHUMHUYECKHX
peakiuii, O0BSICHATh UX CMBICIT;
MOATBEPKIATh  XapaKTEpPHBIE
XHMHYECKHE CBOMCTBA BEICCTB
COOTBETCTBYIOIIMMH
IKCTIIEPUMEHTAMH U 3aluCsIMU
ypaBHEHUU XUMUYECKHUX
pEaKIHnii;

- YMETh yCTaHaBJINBATh
MPUHAJUICKHOCTh  U3YYEHHBIX
HEOPraHUYECKUX u
OpPraHMYeCKUX  BEIIECTB K
OMpEeNIEJICHHBIM  KJaccaM |
rpymnmnam COCJINHEHH,
XapakTepU30BaTh UX COCTaB U
BayKHEHIITIIE CBOMCTBA;
ONPENIENATh BUABl XUMUYECKUX
cBs3el (KOBAJICHTHAs, MOHHAS,
MeTaJuIM4ecKasi, BOJOPOJIHAsA),
THITBI KPUCTAJUTMYECKUAX
peLeToK BEIIECTB;




KJIacCU(PUITUPOBATH
XUMHUYECKUE PEAKIINH;

- chopMHupOBaTH
MPEJCTABICHUSA: O XUMAYECKOMN
COCTAaBJIIONIEH
€CTECTBEHHOHAY4YHOU KapTHUHBI
MUPA, POJIM XUMHUH B MIO3HAHUU

SIBJICHUI pUPOABL, B
(OpMHUPOBAaHUM MBIIIJICHUS U
KYJbTYpbI JIMYHOCTH, ee
(hyHKIIMOHATILHOM

IPaMOTHOCTH,  HE00XOauMOMH
JUId  PELIeHUs NPaKTUYECKUX

3a7a4 u 9KOJIOTHYECKHU
00OCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO u

HIpUPOIHOIL cpene;

- YMETb MIPOBOJIUTH PACUETHI 1O
XUMAYECKHM  GopMylnaM |
YpaBHEHHSIM XUMHYECKHX
peakuuii ¢ HCHOJIb30BAHUEM
¢bu3nyeckux BEJINYMH,
XapaKTePU3YIOIINX BEHIECTBA C
KOJINYECTBEHHOMN CTOPOHBIL:
Macchl, 0o0beMa (HOpMajbHbIE
yCIOBHS) Ta30B, KOJUYECTBA

BEILIECTBA; UCTIOJIb30BATh
CHCTEMHbIE XUMHYECKHE
3HaHUS TUIst TIPUHSATHS
pemieHMd B KOHKPETHBIX
KU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BELIECTBAMHU U UX
MIPUMEHEHHEM
OK  02. Ucnonb3oBars | B obnactu LEHHOCTU | - yMEThb  IUIAHUPOBAaTh U
COBpPEMEHHBIE CpeACTBa | HAYYHOT'O IMO3HAHUS: BBITTOJIHATh XUMUYECKUN
TIOUCKa, aHaIM3a u|- c(OPMHPOBAHHOCTD | SKCHEPUMEHT  (TIpeBpaILEHUs
UHTEpHpeTanuy HHHOPMAIMH | MUPOBO33PEHUS, OpPTaHUYECKHUX BEIIECTB TPH
U UH(QOPMALIMOHHBIE | COOTBETCTBYIOLIETO HarpeBaHuH, MOJIy4eHue
TEXHOJIOTUH JIJISl BBITIOJIHEHHUS | COBPEMEHHOMY YPOBHIO | 3TWJIEHA M  H3Y4EHHE €ro
3agad  MpoecCHOHANBHOM | pa3BUTHA HaYKU U | CBOHCTB, Ka4eCTBEHHbIE
JeATEIIEHOCTH 00IIeCTBEHHOH NPaKTUKH, | peaKMd  Ha  AIbJCTUJIBI,

OCHOBAaHHOTO Ha  JUalore
KYJIbTYp, CHOCOOCTBYIOLIETO
OCO3HAHMIO CBOEr0 MeCTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEpLICHCTBOBAHHE
SI3BIKOBOM M YMTATENBCKOH
KyJIbTypbl ~ Kak  CpEeJICTBa
B3aUMOJICUCTBUA MEXIY
JIOJIbMU U TTO3HAHUS MUPA;

- OCO3HaAHHE IICHHOCTH
Hay4YHOU JIeSITeIbHOCTH,

Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHaTypanus  O€JIKOB  TpH
HarpeBaHuU, [IBETHBIC PEaAKIIHH
OCJIKOB; TIPOBOJUTH PEAKITUU
MOHHOTO OOMEHa, OmpeneNsTh
Cpely BOJTHBIX  PAaCTBOPOB,
KaueCTBEHHBbIC  pEaKIuu Ha

cynbdar-, KapOoHaT- "
XJIOPUJI-AaHHOHBI, Ha KaTHOH
aMMOHHS, pemiarb

OKCIICPUMCHTAJIbHBIC 3aJa4un




TFOTOBHOCTb ~ OCYILECTBIISATh
IIPOEKTHYIO "
UCCIIEI0BATEIbCKYIO
JIESITENIbHOCTD

WHAUBUAYAIILHO U B TPYIIIIE;
OBnazneHue yHHUBEpCAIbHBIMU
y4eOHBIMU MO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIAJICTh HaBBIKaMU
nojiyueHus: MHboOpManuu u3
HUCTOYHUKOB Pa3HBIX THIIOB,

CaMOCTOSATENIEHO

OCYLIECTBJISATH IIOMCK, aHAIN3,
CHCTEMaTH3aIIHI0 u
MHTEPIPETAIHIO

uHpopManuu Pa3INYHBIX
BUJIOB u bopm
Ipe/ICTaBICHNUS;

- co3maBaTh  TEKCTHl B
pasnmuyHBIX  (opmaTax ¢
y4eToM Ha3HAYCHUS
uHpopManuu W IEJIEBOU
ayJUTOPHH, BBIOHpast
ONTUMAJIBHYIO bopmy
Hpe/ICTaBICHUS u
BU3YaJTU3aIH;

- OLICHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTh HMH(OpMaINH,
€€ COOTBETCTBUE IPABOBBIM U
MOPAJIBHO-3TUYECKUM

HOpMaM;
- HCHOJb30BaTh  CPEICTBA
MH(POPMALIMOHHBIX u
KOMMYHHKAIITHOHHBIX
TEXHOJOTUH B  pEUICHUH
KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX U

OpPraHW3aIMOHHBIX 3aJad C
coOmoieneM  TpeOoBaHUM
HPTOHOMHUKH, TEXHHUKH
0€30I1acHOCTH, TUTHECHEI,
pecypcocOepekeHusl,
NPABOBBIX U ATUYECKUX HOPM,
HOPM nH(GOpPMallMOHHON
0€30IMacCHOCTH;

- BIIQJICTh
pacno3HaBaHHs U
uH(popMaluuy,
UH(POPMALIMOHHOM
0€30IMaCHOCTH JIMIHOCTH;

HaBBIKaAMH
3allIUThI

no TtemaM "Meramnbel"  m
"Hemeramibl") B COOTBETCTBUU
c MpaBUJIaMU TEXHUKU
0€30MaCHOCTH MPH OOpaIeHUH
c BElIECTBAMHU u
1a00paTOPHBIM

0o0opynoBaHuEM; NPEACTABIATh
pe3yIbTaThI XHUMHAYECKOTO
JKCIIEpUMEHTa B (hopMe 3amlucH
YpaBHEHHI COOTBETCTBYIOIIUX
peakuuii u  (HOpMyIHUpOBATH
BBIBOJBI HAa OCHOBE JTHX

PE3yJIbTaTOB;

- yMETh aHAIM3UPOBATh
XUMHUYECKYI0  HH(pOpMaIHuIo,
HOJlyYaeMyl0 M3  pasHbIX
UCTOYHUKOB (cpencts

MaccoBOM HHGOpMaIuHU, CETh
Wurepuer u apyrue);

- BJIQJIETh OCHOBHBIMH
METOJaMH HAY4YHOI'0 IIO3HAHUA
BEIIIECTB u XUMHUYECKHUX
SIBJICHU I (mabmronienue,
U3MepeHue, AKCIIEPUMEHT,
MOJICJIMPOBAHUE);

- YMETb IIPOBOJIUTh PACUETHI 10
XUMAYECKHM  dopMylnaM |
YpaBHEHHSIM XUMHYECKHX
peakuuii ¢ HCHOJIb30BAHUEM
¢buznyeckux BEJINYMH,
XapaKTePU3YIOIINX BEIIECTBA C
KOJINYECTBEHHOMN CTOPOHBI:
Maccel, o0beMa (HOpMaJlbHbIE
yCIOBHSA) Ta30B, KOJUYECTBA

BCIICCTBA, HCIIOJIb30BaTh
CHUCTCMHBIC XUMHUYCCKUC
3HaHUA JUIA IIPUHATHA
peH_IeHI/Iﬁ B KOHKPCETHBIX
KHN3HCHHBIX CUTyalusix,

CBA3aHHBIX C BCIICCTBAMHA M UX
IPUMCHCHUEM

OK04.

O dexTnBHO

- T'OTOBHOCTH K

- YMCTb IJIAaHUPOBATH nu




B3alMMOJICHCTBOBATE u
paboTaTh B KOJUIEKTUBE U
KOMaHJIe

CaMOPAa3BUTHIO,
CaMOCTOSTEIIbHOCTH u
CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HaBBIKAMH
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM MW  COLMAJIBLHOU
JIeSITEJIbHOCTH;

OBnazneHne yHHUBEpPCAIbHBIMU
KOMMYHHUKATUBHBIMU
JCUCTBUSMU:

0) COBMeCTHas IeATEeIbHOCTD:
- IOHUMATh W MCIOJIH30BaTh

BBITIOJIHATH XUMHWYECKUAN
9KCIIEPUMEHT  (IIpPEBpAICHHUS
OpPraHMYECKHUX BEILECTB IIpHU
HarpeBaHuy, MI0JTyYEHUE
OTWIEHAa M  H3Yy4YEHHE  €ro
CBOMCTB, Ka4eCTBCHHLIC
peakuuu Ha aJbJIEruIbl,

Kpaxmajl, YKCYCHYIO KHUCIIOTY;
AeHaTypanus — O€NKOB  IpU
Harpc€BaHuu, HBCTHBIC PCAKIINU
OeJIKOB; IPOBOAUTH PEAKIUU
MOHHOTO OOMEHa, OIpenesiTh

MpPEeUMYIIeCTBa KOMaHIHOW U | Cpelly  BOJHBIX  PacTBOPOB,
WHIUBUIYAIBHON pabOTHI; KaueCTBEHHbIE  pEaKIMu  Ha
- MIPUHUMATD enu | cynbdar-, KapOoHaT- u
COBMECTHOM  JIEATENBHOCTH, | XJIOPHA-aHUOHBI, Ha KaTHUOH
OpraHU30BBIBATH U | aMMOHHS; peuars
KOOPJAMHUPOBATh  JIEHCTBUS | DKCIIEPUMEHTANIbHBIE  3aJlaui
o ee JOCTIDKCHHIO: | Mo  Temam  "Mertamisl"
COCTaBJIATh IUIaH JaeWcTBul, | "HemeTamibl") B COOTBETCTBUU
pacupenensaTh poJii C y4EeTOM | C MpaBUiIaMu TEXHUKU
MHEHUI YUaCTHUKOB | 0€30MacCHOCTH MpU OOpalleHUH
00cyx1aTh pe3ysabTaThl | C BEILIECTBAMH u
COBMECTHOM palOThI; 1a00paTOPHBIM
- KOOPJIUHUPOBATH U | 00opyAOBaHUEM; MPEICTABIATD
BBITIOJHATH paboty B | pPE3yJIbTATHI XUMHYECKOT0
YCIIOBHSIX pEABHOTO, | IKCIIEPUMEHTa B (hopMe 3aIuch
BUPTYaIbHOTO U | YpaBHEHUU COOTBETCTBYIOIIMX
KOMOMHHPOBAHHOTO peakuuii U (HopMyIHpoBaTh
B3aUMO/ICUCTBUS; BBIBOJABl HAa OCHOBE 3THUX
- OCYIIECTBIATHh TO3UTUBHOE | PE3YJILTATOB
CTpaTernyecKoe MOBEJCHUE B
Pa3ITUYHBIX CUTYaITUsX,
MpOSIBISATE  TBOPYECTBO U
BOOOpaxeHwue, OBIThH
WHUIIUATUBHBIM
OBnazneHne yHHUBEpPCAIbHBIMU
PEryIATUBHBIMU IEUCTBUSMU:
I) NpuHATHE ce0d U JIpYrux
JIIOJICHU:
- NpPUHUMATh MOTHUBBI U
apryMEHThl JAPYruX JIIOJAeH
Py aHAIW3€ PE3YJIbTaTOB
JIeATEIbHOCTH;
- TIpU3HaBaTh CBOE TPaBO U
MpaBoO JIpyrux JIIOAeH Ha
OIINOKH,
- pa3BHUBaTh CIOCOOHOCTH
MOHUMATh MHUpP C TO3HUIUH
JIPYroro 4enoBeKa;
OK 07. CopeiictoBath | B 005aCTH  9KOJIOTHMYECKOTO | - chopMupoBaTh
COXPAHECHHIO OKPY’)KafOIIeH | BOCIIMTAHUS: MPEACTABICHUS: O XUMUYECKON




Cpelbl,  pecypcocOepexeHulo,
MIPUMEHSTh 3HAHUA 00
U3MEHEHHH KIIUMAaTa, IPHHITATTBI
OCpeKIMBOTO  MPOM3BOJCTBA,
3¢ (peKkTHBHO  NEWCTBOBATH B
Ype3BhIYAHBIX CHTYaIUSIX

- c(hopMUPOBAHHOCTH
JKOJIOTUYECKON  KYJIBTYpHI,
IIOHUMaHUe BIIMSTHUS
COLIMATILHO-3KOHOMMUYECKHUX
IIPOLIECCOB  HAa  COCTOSIHUE
IIPUPOJHOM M COLMAIBHOMN
cpenpl, OCO3HaHUue
I00ATEHOTO Xapakrepa
HKOJIOTMYECKUX Mpo0iem;

- IJIAaHUPOBAHUE u
OCYILIECTBJICHUE JICHCTBUI B
OKpYyXarllen  cpeae  Ha
OCHOBE 3HaHUSA uenen
YCTOMYHBOTO pa3BUTHUA
YeJI0BEUECTBA;

aKTHBHOE HETIPUsTHE

JIEMCTBUM, MPUHOCSIIINX BpeEL
OKpYXaIOILEH Cpee;

- YMEHHE MPOTHO3HPOBATH
HeOIaronpusITHbIC
DKOJIOTUYECKHE IOCIIECICTBHS
peANPUHUMAEMBIX
JICHCTBHM,  IpPeNOoTBpallaTh
UXx;

- pacimpeHue OTIbITa
JIeATEITbHOCTH YKOJIOTUYECKOMN
HaIPaBJICHHOCTH;

- OBJQJCHUE  HaBbIKAMHU
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM MW  COLMAJIBHOU
JIeSTeTbHOCTH;

COCTAaBJIIIONIEH
€CTECTBEHHOHAY4YHOU KapTHUHBI
MHpAa, POJIN XUMHUHU B TIO3HAHUU
SIBJICHUI pUPOABL, B
(OpMHPOBAaHUN MBIIIJIEHUS U
KYJIbTYypbl ~ JIMYHOCTH, ee
(hyHKIIMOHATLHOM
IPaMOTHOCTH,  HE00XOauMOMH
JUId  PELIeHUs NPaKTUYECKUX
3a1a4y u HKOJIOTMYECKU
00OCHOBAaHHOTO OTHOILEHUS K
CBOEMY 3/10pOBBIO U
IpUPOAHOIL cpene;

- yMeTh coOmIoiaTh MpaBUiIa
9KOJIOTUYECKU
11€JI€CO00Pa3HOTO MOBEJCHUS B

OBITY u TPYAOBOMH
JeSITeTbHOCTH B HEIsIX
COXpPaHEHHS CBOETO 3/I0POBBS
OKpYKaromien IPUPOTHON
Cpeadbl; YYHUTBHIBATH OIACHOCTH
BO3JICHCTBUS Ha KHBBIC
OpTaHU3MBI OTIpeIeIEHHBIX
BEILIECTB, IIOHMMAas  CMBICI
[IoKa3areis IIpeAeIbHON

JOTTYCTUMOMN KOHIICHTPAIIUU

B pesynbraTe ocBOeHMsS NpOrpaMMbl y4yeOHOM AMCHUIUIMHBI pean3yeTcs MporpaMma
BOCIIMTaHMsI, HaNpaBiieHHast Ha (OPMHUPOBAHUE CIEAYIOMNX JUYHOCTHBIX pe3yabTaToB (JIP):
JIP 02 IIposiBnstomuii ak THBHYIO TPaKIAHCKYIO TTO3ULIUIO, IEMOHCTPUPYIOIINH

MPUBCPIKCHHOCTD IPUHIUITIAM YE€CTHOCTH, IMOPATOIYHOCTHU, OTKPBITOCTH, 9dKOHOMHUYCCKHU
aKTUBHBIA U y"IaCTBYIOIJ_II/Iﬁ B CTYACHUYCCKOM U TCPPUTOPHUAJIBHOM CaAMOYIIPABJIICHHUU, B TOM

YHUCJIe HAa YCIOBUSIX T0OPOBOIBYECTBA, MPOAYKTHBHO B3aHMOICHCTBYIONINNA U YIaCTBYIOIIHNHI B
JIeSTeTLHOCTH OOIIECTBEHHBIX OpPTaHU3aIUH.

JIP 04 TIposBisionuii ¥ AeMOHCTPUPYIOIIANA YBAXCHHUE K JIFOIIM TPYAa, OCO3HAIOIIHIMA

LEHHOCTh cOOCTBEHHOTO TpyAa. Ctpemsmiuiics K GOpMUPOBAHHIO B CETEBOW Cpejie TUUHOCTHO U

poeCCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEa.
JIP 16 IlpuoOpereHue 0OO0y4arOUIMMHCA COLMAIBHO 3HAYMMBIX 3HAHMM O MpaBHUIIax
BEJICHUSI JKOJIOTHYECKOro oOpas3a >KM3HM O HOpMax M TPaJULUAX TPYAOBOH JAEATENbHOCTH

YCJIIOBCKAa O HOpMax U

MHOTOKYJIBTYPHOM OOIIIECTBE.

Tpaauuugax  IMOBCIACHUA

YCJIOBCKa B

MHOI'OHallMOHaJIbHOM,

JIP 23 Ilonyuyenue oOydaromuMHCS BO3MOKHOCTH CaMOPACKPBITHUS U camMoOpeann3alus

JINYHOCTHU.

JIP 30 OcymecTBIsSIOMMN MOUCK W UCIOJIb30BaHUE WH(POpPMAIUA, HEOOXOIUMOMN s

B(I)(I)CKTI/IBHOFO BBITIOJIHCHUS PA3JIMIHBIX 3a/a4, HpO(I)eCCI/IOHaJ'IBHOFO " JIMYHOCTHOT'O pa3BUTHUA.
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2 CTPYKTYPA U COAEP/)KAHUE YYEBHOI'O ITPEIMETA

2.1 O6bem yueOHOTo0 npeaMeTa U BUABI y4eOHOI padoThl

Bup yuyeoHoii padoTsi O0béM B yacax

O0bém 00pasoBaTeIbHON NPOrpaMMbl Y4eOHOI0 peaMera 72
B TOM YHCIIE:
Conep:xaHue yueOHOro MaTepuasa 66
B TOM YHCIIE:
JEKINH, YPOKH 32
camocTosTeNbHas paboTa
NPaKTUYECKUE 3aHATHS 24
nabopaTOpPHBIE 3aHATUS 10
B T.ui1.IlpodeccnonaibHO-OPUEHTHPOBAHHOE CO/IEPIKAHNE
TEOPETUIECKOe O0yueHUe 2
NPaKTUYECKUE 3aHATHS
n1abopaTopHbIE 3aHATH

I[Ipome:xxyTouHasi arrecTanun: 1M depeHINPOBAHHBIN 3a4éT 2 cemecTp,

npyrue ¢popmsbl arTecTanuu — 1 cemectp
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2.2 TemaTH4ecKuii IJIaH U cOoJlepPKaHUe Y4eOHOI 0 MpeaMeTa

dopmMupyembie
HanmeHoBaHMe KOMIIeTEeHIIHH
Conep:kaHue y4eOHOT0 MaTepHuaJia, MPaKTUYeCcKue U J1adopaTopHbIe 3aHATHS, Oo0bem
PAICIOB H TEM caMoCToOsITeIbHAs PadoTa 00y4Yaommuxcs 4acoB (OK),IIK u
JIMYHOCTHBIE
pe3yabtarsl (JIP)
1 2 3 4
1 cemectp (32=14 yacoB — gk + 4 yaca 16 + 14 yacoB n3)
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4
Crpoenue atomoB | Teopernueckoe o0ydeHue
XHMHICCKHX CoBpeMmeHHas MOZEIb CTpocHHs aToMa. CHUMBOIUYECKUN SI3bIK XUMUH. XUMHUYCCKUI DIIEMEHT. OK 01, OK 02, OK 04,
SJICMCHTOB 1 DnekTpoHHas KOH(puUrypamus aroma. Kimaccudukanuss XUMHYECKHX 3JEMEHTOB (s-, p-, d- OK 07, JIP 2, JIP 4, JIP
fipupona 3JIeMeHTHI). BanieHTHBIC 2JIeKTPOHBI. BaJIeHTHOCTh. DJIEKTPOHHAS MPUPOJIa XUMHUCCKOU CBS3H. 2 16. JIP 23. JIP 30
XAMAHECKON DIIEKTPOOTPHUIIATEIBHOCTD. BHIBI XUMHUYIECKON CBSA3M (KOBAJICHTHAS, HOHHAS, MCTAIINYCCKAs, ’ ’
CBA3H BOJIOPOJTHAs) U CIIOCOOBI €€ 00pa3oBaHUsI
IMpakTnyeckoe 3ansitue Ne 1. OK 01, OK 02, OK 04,
Pemenve 3amaHuii Ha MCIOJB30BAaHUE XUMHYECKOM CHMBOJIUKH 1 HE\I’BBaHI/II\/’I COCIMHEHHH TI0 OK 07, JIP 2, JIP 4, JIP
HOMEHKJIATYPE MEXTYHAPOIHOTO COI03a TCOPETHUSCKON M TIPUKIIATHON XUMHUH M TPUBHATBHBIX 16, JIP 23, JIP 30
Ha3BaHWM JUIS COCTABIICHUS XHMHUYECKUX (OPMYT JBYXaTOMHBIX COEJUHEHHH (OKCHIOB, 9
CyIb(UIO0B, THAPUIOB U T.I1.) U IPYTHX HEOPTAHUYECKUX COSTMHECHUN OT/ICTBHBIX KJIACCOB.
[IpakTuyeckue 3alaHus HA YCTAaHOBIEHHE CBSI3U MEXIY CTPOCHHEM aTOMOB XMMHUYECKUX
3JICMEHTOB U MEPHOINICCKIM H3MEHEHUEM CBOMCTB XUMHUYICCKUX 3JIEMEHTOB M UX COCMHCHUN
B COOTBETCTBUU C nonoxeHneM [lepnoandyeckoiil CHCTEMBI.
Tema 1.2. Conep:xanue yueOHOro MaTepuaJa 4
Ilepuonnueckuii  ([IpakTuyeckoe 3ausThe Ne 2. OK 01, OK 02, OK 04,
3aKoH U Tabmuua | [epuoamueckas cuctema xumuueckux dneMmeHToB JI.M. Menneneea. ®Pu3nuecknuii CMBICT OK 07, JIP 2, JIP 4, JIP
J.1. Menneneesa [lepuoanueckoro 3akona J[.M. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 16, JIP 23, JIP 30
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMM TPOCTBIX M CIIOKHBIX BEIIECTB B COOTBETCTBUHU C 4

MIOJIO)KEHUEM XHMMHYECKOro anemeHtra B llepmomnueckoil cucreme. MupoBO33peHUYECKOE U
Hay4Hoe 3HaueHue [lepmoanueckoro 3akona JI.M1. Menneneesa. IIpornossr J[.M1. Menneneesa.
OTKpBITHE HOBBIX XUMHUYECKHUX DJIEMEHTOB.




Pemenne mnpakTUKO-OPMEHTHUPOBAHHBIX TEOPETHMYECKHX 3aJaHUM HAa  XapaKTepHU3alHio
XUMHUYECKHUX 3JIEMEHTOB «Meramdeckue / HEMETAJUIMYECKUE CBOMCTBA,
NEKTPOOTPHULIATEILHOCTE XMMHYECKUX JJIEMEHTOB B COOTBETCTBUM C HUX DIJIEKTPOHHBIM
CTPOCHHEM M IIOJIOKEHUEM B IIEPUOJMUYECKON CHCTEME XMMHUYEeCKuX odnemeHToB JI.M.
Meunneneesay

Pa3znea 2. XumMmuyeckue peakumu
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Tema 2.1. Tumesl
XUMHYECKHUX
peaxkun

Conep:kanue y4e0OHOIro MaTepuaa

Teopernueckoe o0yueHue

Knaccudukanus u TUIIBI XUMAYECKUX PEAKIUI C yuacTHEM HEOPTaHUYECKUX BEIECTB.
Cocrapnenue ypaBHEHUHN peakuii COCAMHEHUS, Pa3JIOKEHUS, 3aMEIIIeHHs], 0OMEHa, B T.4.
peaKIuii TOpeHM S, OKMCICHUSI-BOCCTAHOBIICHHUS.

ypaBHGHI/Iﬂ OKHCJIICHUA-BOCCTAHOBJICHUSL. CTGHGHI) OKHUCJICHHUA. OKI/ICJII/ITGJH) 1 BOCCTAHOBHUTCIIb.
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIILHO-BOCCTAHOBUTENLHBIX PEAKIIHI METOI0M
3eKTpOHHOTrO OanaHca. OKUCIUTEIFHO-BOCCTAHOBUTELHBIE PEAKIIUU B TIPUPOJIE,
MTPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEACITCIBHOCTH OPTraHU3MOB

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

IIpakTnueckoe 3ansaTue Ne 3.

KonnyectBeHHble OTHOIIEHUS B XUMHHM. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XHUMHUU HU
PpacUCThbl MO YpaBHCHHUAM XHUMHUUYCCKUX pCaKHHﬁ. Mob Kak C€ANHHIIa KOJIMYECTBa BCIIIECTBA.
ModsipHast Macca. 3aKOHBI COXpPaHEHUS MacChl M 3HEPruu. 3aKkoH ABorajpo. MossipHblil 00beM
razoB. OTHOCUTENbHAS IUIOTHOCTh ra30B. PacdeTbl MO ypaBHEHUSM XUMHYECKHX peakuui ¢
MCIOJIb30BAHUEM MACChl, 00beMa (HOpMaJIbHbIE YCIOBUS) Ia30B, KOJIMYECTBA BEIECTBA

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Tema 2.2.
DIEeKTPOTUTHYECKA
s IUCCOLTHAIIHAS 1
WOHHEII 00MeH

Conep:xanue yueOHOro MaTepuaJa

Teopernueckoe o0yuenune

Teopus anekTponuTUdeckor auccounanuu. MoHbl. DNeKTpoNuThl, HEINEKTPOIUTHI. Peakiuun
noHHOro oomena. CocraBieHue peakluii HOHHOrOo oOMeHa IyTeM COCTaBJICHHMS MX MOJHBIX U
COKpAIllCHHBIX MOHHBIX ypaBHEHUN. KHMCIOTHO-OCHOBHBIE peaklIMH. 3aJaHHS HA COCTaBJICHHUE
VOHHBIX PEaKLUN

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

JlaGoparopHoe 3ansTHe Ne 1.

JlaGopatopHas paboTa “TUnbl XUMHUYECKUX PeaKIui’.

HccnenoBanue THMOB (110 COCTaBY U KOJWYECTBY MCXOJHBIX M OOPa3yOIIMXCS BELIECTB) U
NPU3HAKOB XMMMYECKMX peakuuid. I[IpoBeneHue peakuuii MOHHOrO OOMEHa, ONpeAeTeHHE
CpeJibl BOAHBIX PACTBOPOB. 3a/1aHUs HA COCTaBJICHHE HOHHBIX peaklui

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30




Paznea 3. CTpoeHne 1 CBOMCTBA HEOPIAaHMYECKHX BeleCTB 14
Tema 3.1. Conep:kanue y4e0OHOTro MaTepuaa 4
Knaccupukanus, | Teoperudeckoe oGy4yenue
HOMCHKIIATypa 1 [Ipenmer Heopranmyeckoi xumuu. Kitaccupukanus HEOpraHHMYECKHUX BemiecTB. lIpocTeie u OK 01, OK 02, OK 04,
CTPOCHUC cloxkHble BenlecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEIIECTB (OKCH[bI, THAPOKCUIbI, KHCIOTHI, OK 07, JIP 2, JIP 4, JIP
HEOPraHN4CCKUX COJIH). B3auMocBs3b HCOPraHM4YCCKHUX  BCIICCTB. ArperaTHLIe COCTOSAHUSA  BEIIECTBA. 16, JIP 23, JIP 30
BEIIICCTB Kpucramnmuueckue u amopdHble BemecTBa. THIBI KPUCTAJUIMYECKUX PELIETOK (aToMHas, 2
MOJICKYJISIpHAsl, MOHHAs, METaJUIn4ecKasi). 3aBUCUMOCTb (DU3MYECKHX CBOMCTB BEILIECTBA OT
TUINA KPUCTAJUIMYECKOW PEIIETKH. 3aBUCUMOCTh XMMHYECKOM aKTMBHOCTH BEILECTB OT BHJA
XUMHUYECKOH CBSI3U U THIA KPUCTAIIIMYECKON peweTKu. [lpuunHbel MHOrooOpasust BelecTB
IIpakTuyeckoe 3anaTue Ne 4, OK 01, OK 02, OK 04,
HomeHknarypa HeoOpraHm4ecKux BELECTB: HA3BAHWE BEWIECTBA MCXONA M3 MX XHMHYECKOH OK 07, JIP 2, JIP 4, JIP
(GopMyJIBl WM COCTaBIIEHHE XHMHUYECKOH (OpMynsl HMCXOIs M3 Ha3BaHHUs BEIIECTBA 110 16. JIP 23. JIP 30
(v v 3 5
mexayHapoanoit (MFOITAK) unu TpuBHaabHON HOMEHKIIATYpE.
Pemenune mnpakTH4ecKMX 3aJaHMM IO KJIAaCCU(UKALMM, HOMEHKIATYype U XUMHYECKUM 2
¢dbopMynaM HEOpPraHMYECKUX BEIIECTB pa3jIMYHBIX KIAccOB (yrapHbli ras, yIJIEKHUCHbIH ras,
aMMHaK, raiieHas WU3BeCTh, HETallleHas H3BECTb, NMUThEBAs COJAa M JIPYrHX): Ha3bIBaThb U
COCTaBJISATh (POPMYJIBI XUMHUECKUX BEIIECTB, ONPEAEIATh IPHUHAUIEKHOCTD K KJIaccy.
HcTounuku xumudeckoi HHpopmanuu (cpeAacTB MaccoBoM HHpopmanuu, cetb MHTEepHET U
apyrue). Ilouck napopmanuu no Ha3BaHusIM, HICHTH(UKATOpaM, CTPYKTYPHBIM (popMyam
Tema 3.2. @usuxo-| Coaep:kaHue yuedOHOro MaTepuaa 8
XUMHUYECKHE Teopernueckoe odyuenue
CBOMCTBA Mertamnel. O6mue Qu3nyeckue M XUMHUYECKHe CBOWCTBa MeTaioB. CrocoObl MOJTYYEHHS. OK 01, OK 02, OK 04,
HCOPTraHMYCCKUX  3pageHne METAJUIOB U HEMETAJUIOB B MPHUPOJIE U KUIHENEATSIFHOCTH YeJIOBEKa U OPTraHM3MOB. 2 OK 07, JIP 2, JIP 4, JIP
BEIIIECTB Koppo3us MeTannoB: BUABI KOPPO3HH, CIIOCOOBI 3aIMTH METAJUIOB OT KOPPO3UU 16, JIP 23, JIP 30
Hemeramnpl. OOmue pusznueckre ' XUMUYECKUE CBOMCTBA HEMETAJUIOB. THIIMYHBIC CBOMCTBA OK 01, OK 02, OK 04,
HemeraioB IV— VII rpynn. Knaccudukamus m HOMEHKJIATypa COEAMHEHHH HEMEeTalsIoB. 2 OK 07, JIP 2, JIP 4, JIP
KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B TIPUPO/IE 16, JIP 23, JIP 30
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BEIIECTB (OKCHJIOB, TUAPOKCHIIOB, OK 01, OK 02, OK 04,
KHCIIOT, coJiel U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIECTB, BOJAOPOIHBIX 2 OK 07, JIP 2, JIP 4, JIP

COC,Z[I/IHCHI/Iﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

16, JIP 23, JIP 30




IIpakTnyeckoe 3ansitue Ne 5.

CocraBieHHe YpaBHEHMl XMMMUYECKHUX pEakUUid C Y4acTUEM IPOCTBIX M  CIOXHBIX
HEOPraHMYECKHUX BEIIECTB: METAJJIOB W HEMETaVIOB; OKCHUIOB METAJJIOB, HEMETAJUIOB H
aM(bOTepHBIX 9JICMCHTOB, HCOPraHNM4YCCKUX KHUCIIOT, OCHOBAHUU U aM(l)OTeprIX THUAPOKCUIOB,

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

HEOPraHMYEeCKUX COJICH, XapaKTepU3yIOIUX UX CBOMCTRA. 2

Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha CBOMCTBAa, COCTaB,

NOJTy4eHHe M 0e30I1aCHOE MCIIOJIb30BAaHME BAXKHEMIIMX HEOPraHUYECKUX BELIECTB B OBITY M

IIPAKTUYECKON AESITEIbHOCTH YEJIOBEKA
Tema 3.3. Conep:xaHue yueOHOro MaTepuaJia 2
Wnentuduxanus  |JlaGoparopnoe 3ansTue Ne 2. OK 01, OK 02, OK 04,
Heopranndeckux |Jlaboparopnas pabora «MneHTH(UKaLKMA HEOPITaHUIECKHUX BEIIECTBY. OK 07, JIP 2, JIP 4, JIP
BeIIECTB Pemenue skcriepuMEHTANBHBIX 337a4 10 XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAILIIOB, 110 16, JIP 23, JIP 30

pacro3HaBaHMIO U MOJTYYEHHUIO COEAMHEHUH METaJUIOB U HEMETAJIIOB. 2

Wnentudukaiys HEOPraHUIeCKUX BEUIECTB C HUCIOIB30BAaHUEM MX (PU3UKO-XUMHUECKUX

CBOMCTB, XapaKTEPHbIX KaueCTBEHHbIX peakuuii. KauecTBeHHbIE peakliuy Ha Cynbdar-,

KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHMSI

2 cemectp (40=20 yacoB gk + 6 yacoB 10 + 14 yacoB mn3)

Pa3nean 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 24
Tema 4.1. Coaepixanue yueOHOro MaTepuasa 4
Knaccugukanus, | Teoperndeckoe oGydyenue
CTPOCHHC U ITosiBiieHME U pa3BUTHE OPTAaHMYECKOW XUMHUHU KaK Hayku. [IpenMer opranndeckon XuMuu. OK 01, OK 02, OK 04,
HOMEHKJIaTypa MecTo u 3HaUeHHE OpraHMYeCcKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK. OK 07, JIP 2, JIP 4, JIP
OpraHMYECKUX XUMUYECKOE CTPOECHHE KaK IOpAJOK COEIWHEHUS aTOMOB B MOJEKYyJE COIJIaCHO HX 16, JIP 23, JIP 30
BEIICCTR BaJICHTHOCTH. (OCHOBHBIE TOJOXEHUS TEOPHUM XUMHUYECKOIO CTPOEHHUS OpraHMYeCcKHUX

coequHeHnil A.M. bytnepoBa. YTiepoaHblil CKEIET OpraHM4eCKONH MOJIEKYJNBl. 3aBUCUMOCTD

CBOMCTB BEILIECTB OT XMMHUECKOTO CTPOCHHS MOJIEeKYJ. MI3oMepusi U H30MepHI. 2

Ilonatue o ¢ynHkumoHanbHOUM rpynme. Panukan. IIpuHIMIB KiaccUPUKAMA OpPraHUYECKHX
coelMHEHN. MexayHapoaHas HOMEHKJIATypa W IPUHIUIBl HOMEHKJIATypbl OPraHMYECKHX
coequHeHuil. Ilonatme 00 azoTcomep)KallUX COCIUHEHUAX, OHOJOIMYECKH AaKTHBHBIX
BeniecTBax (yriieBosiax, )Xupax, OenKax u Jip.), BRICOKOMOJIEKYISIPHBIX COSTMHEHHSX (MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO)




IIpakTnyeckoe 3ansiTue Ne 6.

Homenkiatypa ~ OpraHM4YecKMX  COCQUHEHUW  OTHIEIBHBIX  KJIAcCOB  (HACBIIICHHBIE,
HEHACBILICHHBIE U apOMAaTHYECKHE YTIEBOAOPOIbI, CIUPTHI, (DEHOJNBI, albJErH/ibl, KETOHBI,
KapOOHOBBIC KHUCIOTHI U Jp.) CocTaBleHHE MOIHBIX M COKPAIICHHBIX CTPYKTYPHBIX (hopmyi
OpPraHMYECKUX BEIIECTB OTAEIbHBIX KJIACCOB, UCIOJB3YS MX Ha3BaHUS MO CUCTEMATHYECKOW U
TPUBHAIILHON HOMEHKJIAType (3THUIICH, alleTUIICH, TTIUIepUH, PeHoM, popManbaeru, yKCycHast
KHCIoTa, ruiuH). Pacy€rel mpocreiimieid ¢opMyiibl OPraHMYECKON MOJIEKYNbI, UCXOIS W3
3JI€eMEHTHOTr0 coctana (B %)

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Tema 4.2.
CaolicTBa
OpraHUYeCKHUX
COeIMHEHUN

Conep:xanue yueOHOro MaTepuaJia

12

TeopeaneCKoe oﬁyqe}me

OU3NKO-XUMUYECKUE CBOICTBA OPraHMUECKUX COEIMHEHUN OT/AEIbHBIX KJIACCOB (0COOEHHOCTH
KJ1accu(UKaLMU U HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJOIMYECKHM psii v olmias Gopmyia;
n30Mepusl; PU3MUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CITOCOOBI IMOTyUeHUS ):

— IpeliesIbHbIE YIJIEBOJOPOJIbl (aJKaHbl M IMKJIOANKaHbl). ['opeHune MeraHa Kak OJUH U3
OCHOBHBIX MCTOYHHMKOB Te€IJJa B TPOMBILUIEHHOCTH U ObiTy. CBOMCTBAa HNPHUPOAHBIX
YTJIEBOOPOI0B, HAX0X/IEHUE B IPUPOJIE U IPUMEHEHUE aJIKaHOB;

— HenpeJeNbHbIe (AIKEHbl, JIKUHBI U AJIKaJMEHbl) U apOMaTHYECKHUE YIieBOA0poAbl. ['opeHue
alleTHJICHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKU M PE3KH METAJNIOB

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

— KHCJIOPOJICO/IEPIKAIIUE COETUHEHUS (CIIMPTHI U (PEHOJbI, KapOOHOBBIE KUCIOTHI U 3(UPHL,
albJETUABl U KETOHBI, KHpPHI, YyriaeBoisl). IlpakTuueckoe NpHUMEHEHHE STUIIEHTIIUKOJI,
riauiepuHa, peHona. [Ipumenenue popmanbaernaa, aleranbIeruja, yKCyCHOU KUCIOTh. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MololIie CBOMCTBA MbLIa

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

— a30Tco/IepIKalllie COeMHEHHs (aMHUHBI U aMMHOKHUCIOTHI, Oenku). BbicokoMomeKyssipHble
COEMHEHUS (CUHTETUYECKUE U OMOJOrnYecKu-akTUBHBIE). MoOHOMED, MONIUMeEp, CTPYKTYpHOE
3BeHO. [lonmuMepu3anus dTUIeHa Kak OCHOBHOE HAIIPABJIICHUE €70 UCIIOJIb30BaHU.
I'eneTndeckas CBsI3b MEXKy KlacCaMu OPraHU4EeCKNUX COECIMHEHHUN

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

IIpakTnyeckoe 3ansaTue Ne 7.

CBoiicTBa OpraHMYECKUX COEAMHEHUN OTIENbHBIX KJIACCOB (TpUBHAIbHAS U MEXKIyHApOJHAs
HOMEHKJIATypa, XUMHUYECKHE CBOICTBa, CIOCOOBI TMOJYYEHHUs): TMpeneNbHble (aJKaHbl |
HHKHO&HK&HBI), HETIPCACIIBHBIC (aJ'IKeHBI, AJIKUHbI H aIIKa)II/IeHI)I) n  apoMaTHYCCKUEC
YTJI€BOAOPOABI, CIUPTHI U (PEHOIIbI, KapOOHOBBIE KHCIOTHI U 3(UPHI, adbJETHIbl U KETOHBI,
AMHWHbBI M aMHWHOKHMCIIOTBI, BBICOKOMOJICKYJIAPHBIC COCIWHCHUA. 3a)IaHI/I${ Ha COCTaBJICHUEC
ypaBHEHMH XMMHUYECKUX PpEaKIUil C ydyacTHeM OpraHMYeCKHMX BEIIECTB Ha OCHOBAaHMM MX

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30




COCTaBa U CTPOCHUA

IIpakTyeckoe 3ansaTHe Ne 8.

CocraBieHne cxeM peakuuii (B TOM  4Wcie MO  MNPEAJIOKEHHBIM  LEMOYKaM
MPEBPAIICHUI ), XapaKTePU3YIOIIUX ~ XMMHUYECKHE CBONCTBA OpPraHUYECKHX  COCAMHEHUU
OTJENbHBIX KJIACCOB, CIOCOOBI MX TMOJYYeHHs] U Ha3BaHHE OPraHMYECKHX COCJAMHEHUHN IO
TPUBUAJILHON WIH MEKIyHAPOIHOW CUCTEMATUYECKOM HOMEHKIIATypeE.

PemreHne npakTUKO-OpPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/JaHUM Ha CBOWCTBA OPraHUYECKUX
COCJIMHEHUH OTJENbHBIX KJIACCOB

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

JlabopaTopHoe 3ansitue Ne 3.

JlaboparopHas pabota “IIpeBpaiieHus opraHMuecKux BemiecTB Mpu HarpeBanuu'. [lomyuenue
STUJIEHA U U3Y4YEHUE €T0 CBOMCTB. MoaenpoBaHre MOJIEKYJI U XMMUYECKUX NIPEBpAIICHUN Ha
MpUMepe dTaHa, YTUIICHA, alleTUJICHA U JIp.

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Tema 4.3.
WNnentudukanus
OpPraHUYECKUX
BEILIECTB, UX
3HAYCHUE H
MIPUMCHCHHE B
OBLITOBOM U
IIPOU3BOJCTBEHHOMN
JIeITeIIbHOCTH
yeJoBeKa

Coaep:xanue yueOHOro MaTepuaJia

Teoperuueckoe o0yueHue

buooprannueckue coequHenus. [Ipumenenue u 6uonoruyeckast posib yrieBoaoB. OKucieHue
YIJIEBOJIOB — UCTOYHUK 3HEPIMM KUBBIX OpraHuzMoB. OOnacTu NpUMEHEHUs aMHUHOKHCIIOT.
IIpeBpamienus GenkoB MUK B opranusMe. buonorndeckue ¢pynkuun 6enkon. buonornyeckue
¢GyHKIMM xKpoB. Ponb opraHnyeckoi XMMUHK B pellIeHUH IpobJieM NHIEeBOH 0€30MacHOCTH

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Ponb oprannueckoil XMuMuM B pelIeHUH MPOOIEM SHEPreTUYECKO Oe30MacHOCTH, B Pa3BUTUHU
MEIULUHBI, CO3JaHUU HOBBIX MaTe€pHajOB, HOBBIX HMCTOYHHUKOB 3HEPrUM (aJbTepHATHBHbIE
WCTOYHUKHU 3Hepruu). OnacHOCTh BO3/IEUCTBUS HA )KMBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB
OTIENBHBIX KJIAcCOB (YIJI€BOAOPOABI, CHUPTHI, (PEHOJIbI, XJIOPOPTaHUYECKUE IMPOU3BOAHBIE,
aJIbJIETUJIbI U JIP.), CMBICII TOKA3aTesl IPEAEIbHO JOMYCTUMON KOHIIEHTPAuU

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

JlabopaTopHoe 3ansitue Ne 4.

JlabopaTopHas pabota: “UneHTrduKams OpraHUYECKUX COCTUHEHUU OTACIBbHBIX KJIACCOB’
WNnentudukaius opraHMYECKUX COCTUHEHHH OTAENBHBIX KIACCOB (Ha MpHMEpE albJErHJIOB,
KpaxMaja, YKCYCHOM KHCJIOTBHI, O€JIKOB M T.MI.) C WCIOJIb30BaHWEM HUX (DU3UKO-XUMHUUYECKHX
CBOMCTB M XapaKTEpHBIX KAueCTBEHHBIX peakiuil. JleHaTypamus Oenka MpU HarpeBaHUM.
IIBeTHBIe peaknuu OenkoB. BO3HUKHOBEHHWE aHATUTHYECKOTO CHUTHANA C TOYKH 3PEHUS
XUMHYECKUX TMPOLECCOB TMPH MPOTEKAHMH KAYeCTBEHHON peakIuu, MO3BOJIAIONIEH
UACHTUDUIIMPOBATH MPETIOKEHHBIE OPTAaHNYECKHE BEIIeCTBA

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Pa3nea S.

Kunernyeckne u TepMOAMHAMHMYECKHE 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECKHX
peakuuii




CkopocTh
XUMHYECKHUX
peaKLHii.
XUMHYECKOE
paBHOBECHE

Conep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

CKOpOCTb peakiuy, €€ 3aBHCUMOCTh OT Pas3IMYHBIX (PAKTOPOB: TMPHUPOJBI pearupyrommx
BELIECTB, KOHILIEHTPALMM PEarupyrolluX BELIECTB, TEMIIEPATYPbl M IUIOLIAIN PEaKLHOHHOU
noBepxHOCTU. TeruoBele 3(PQPEKTHl XUMHUYECKUX peakiuid. OK30- M IHAOTEPMHUECKUE,
peaxkuuu.

OO6patumMocTh peaknuid. XMMUYECKOe PABHOBECHE U €r0 CMELICHHE IMOJT JCHCTBUEM PA3THUHBIX
(bakTOpoB (KOHIEHTpAllUs peareHTOB WJIM IPOAYKTOB pEakLUH, JaBJCHUE, TeMIleparypa) s
CO3JjaHUsl ONTUMAJIBHBIX YCIOBUN NMPOTEKAaHUs XUMUYeCKUX npoueccos. [Ipunnun Jle [Hlatense

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

IIpakTnyeckoe 3ansiTue Ne 9.

Pemenne mNpaKkTUKO-OPUEHTHPOBAHHBIX 3aJaHWi HAa aHaiuu3 (AKTOPOB, BIMUSAIOUNIMX HA
M3MEHEHHE CKOPOCTH XMMHUYECKON PEeaklUu, B T.4U. C MO3ULUH SKOJOIMUYECKH 11e1ecO00pa3HOro
MOBE/ICHHUA B OBITY M TPYJAOBOM JEATEIBHOCTU B LEISAX COXPAHEHUS CBOETO 3JI0pPOBbS M
OKpY>KaroIllell IPUPOIHOM Cpenbl.

Pemrenne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUi HAa npuMmeHeHue npuHuuna Jle-Illarense mis
HaXO0XKJICHHUs HaIpaBJICHUS CMELICHUs PaBHOBECHS XMMUYECKON peakIM U aHajau3 (akTOpoOB,
BJIMSAIOIIMX HA CMENIEHUE XUMUYECKOTO PABHOBECUS

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Pazpmea 6.

PacrBopbI

Tema 6.1.
TlonsaTtue o
pacTBopax

Conep:xaHue y4eOHOro MaTepuaJia

TeopeaneCKoe oﬁyqeﬂue

PactBopenne kak ¢usnko-xumMuueckuii mporecc. PactBopbl. CmocoObl MPUTOTOBIEHUS
pactBopoB. PactBopuMocTs. MaccoBast oyt pacTBOpEHHOTO BemiecTBa. CMBICT MOKa3aTems
MPEIEIBHO JONYCCHI ONPEIEIEHHBIX BEILIECTB.

Pemenue npakTHKO-OpHUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA PaCTBOPHI, UCIOJIb3YyEMbIE B
OBITOBOM M IPOM3BOJICTBEHHOU JIEATEITLHOCTH YEJIOBEKA

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Tema 6.2.
Hccnenosanne
CBOMCTB PacTBOpPOB

Conep:xanue yueOHOro MaTepuasa

JlabopaTopHoe 3ansitue Ne S.

JlabopaTtopHas pabota «IIpuroroBieHue pacTBOPOBY».

[IpuroroBneHre pacTBOpPOB 3aJaHHON (MaccoBoil, %) KOHIEHTpauuu (C TPaKTHKO-
OpPUEHTHUPOBAHHBIMU BOIPOCAMHM) U OTIPE/IETICHIE CPEIbI BOJHBIX PACTBOPOB.

Perienue 3a1a4 Ha IPUTOTOBJIEHNE PACTBOPOB

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIATHOTO MOXYJIS)




Pa3pnen 7. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa 6
Xumust B ObITy 1 _|Conep:kanue yuedHOro MaTepuasia
TIPOU3BOICTBCHHOM Teopernueckoe o0yueHue
ACATCIRHOCTH Hogeiime nocTukeHuss XUMUYECKOW HAyKHM W XUMHUYECKOW TexHoJioruu. Posib xumuu B OK 01, OK 02, OK 04,
YyesjgoBeKa . N N
00eCIeYeHNN JKOJIOTHMYECKOM, HSHEPreTHYeCKOd U THIIEeBOH O€30MacHOCTH, Pa3BUTUU OK 07, JIP 2, JIP 4, JIP
MenuuuHbl. [IpaBmina moucka W aHaMM3a XHUMHYECKOWM WHGOpPMAIMM €3 Pa3IudHBIX 2 16, JIP 23, JIP 30
WMCTOYHUKOB (Hay4Has U yueOHO-HAy4YHas JINTepaTypa, CPEICTBA MACCOBON MHGOPMAIUH, CETh
HHuTtepHer)
IIpakTuyeckoe 3ansaTue Ne 10. OK 01, OK 02, OK 04,
[Touck u aHanu3 KEWCOB O NMPUMEHEHUM XUMHUYECKUX BEUIECTB M TEXHOJOTHH C Y4ETOM OK 07, JIP 2, JIP 4, JIP
Oyaymier mpopecCHOHANBHONW ACSITENLHOCTH IO TEMaM: BaKHEHIIME CTPOUTEIIBHEIC 16, JIP 23, JIP 30
MaTtepuayibl, KOHCTPYKI[MOHHbIC MaTe€pHasibl, KpPacCKH, CTEKJIO, KepamMuKa, MaTepuajbl s 4
3JIEKTPOHHUKH, HAHOMATEPHaIbl, TEKCTUJIbHBIE BOJIOKHA, UCTOYHUKU SHEPTUU, OPTaHUUYECKUE U
MUHEpaJbHbIE YI00peHus, IEKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.
3amura: IlpeacraBieHue pe3ylbTaTOB pEIICHUS KEHCOB B (GopMe MHHH-TOKIANA C
Mpe3eHTalue
IIpomexyTounasi arrecTanun: 1uddepeHuMpoOBaHHbIN 3a4éT 2 cemecTp, Apyrue Gpopmbl
arrecrauuu — 1 cemectp
Bcero 72




3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI YYEFHOU JUCITATLIMHBI
3.1 TpeOoBaHus K MUHHMAJIbHOMY MATEePHAJBLHO-TEXHHYECKOMY 00ecne4YeHU 0

YueOHBbIl peIMeT peau3yeTcs B:
a) yuyeOHOM kaOuHeTe Kabuner xumuu, 6M0J10r Ul
O06opynoBanue yueOHOT0o KaOMHeTa:

- I0CA/I0YHBIE MECTA 110 KOJIUYECTBY 00YUaIOIINXCS;

- paboyee MECTO Mpero1aBaTes;

- MCTOAUYCCKUC MAaTCpHAJIbI IO JUCHUILIIMHE.

OCHaIIEHHOCTh: KOMIUIEKT Y4eOHON MeOenn (CTOJIbI yUYeHUYECKHE, CTYJbsl YYEHHYECKHe,

CTOJI TIpernoaBaTelis, CTyJ IpernoaaBarens), focka ayautopHas JIA -349 -1 mr.; mkad BBITSKHOU
JEMOHCTPALIMOHHBIN HAMOJIbHBIN 0e3 (xum) -1 mit.;

HaGoper komnexuwmii: "Uyryn wu cramp"; "AmomMuHui", "Bosiokna", "Mertayubr",
"MuHepaisl 1 TopHbIe TOpo s, "MuHnepanbubie ynoopenus"; "HedTs u BakHeHIIINE MPOAYKTHI €€
nepepadotku"; "Ilractmaccer"; "TomuBo"; "Illkama TBepaocT";

TexHuyeckue cpencTBa OOy4UEHMs: MPOEKTOP MEPEHOCHOM, PKpaH MEePEHOCHOM, dKpaH A
NIUHAMHUYECKHUX ITOCOOUH.

VYyebHO-HarsIIHBIE TOCOOUS - KOMILUIEKT IJIAKATOB XUMUKOB

TexHunueckue cpeacrsa oOyueHuss pabouyero Mecra NpenoAaBaressi: KOMIIbIOTEPHOE
00opyIoBaHUE, KOTOPOE TOJDKHO COOTBETCTBOBATH COBPEMEHHBIM TPEOOBAaHMIM OE30MACHOCTH U
HaAEKHOCTH, IPEAYCMATPUBATh BO3MOXKHOCTh MHOTO() YHKIIMOHATILHOTO HCIIOIb30BaHHS KaOMHeTa,
C IIEJIbI0 U3YYEHHSI COOTBETCTBYIOICH TUCIUILUIUHBI, MyJIbTUMENITHOE 000pyn0BaHue (IPOSKTOP U
MIPOEKIIMOHHBIN YKpaH UM UHTEPAKTUBHAs JOCKA), IOKaJIbHAas CeTh C BBIX0JOM B Internet.

HaumeHoBanue crenuaibHOrO TIOMEUIEHHS: YydeOHas ayauTopusi Mg HPOBEICHUS
MPAKTUYECKUX 3aHSATUH, TPYIMIOBBIX KOHCYJIbTAIMM, UHIUBUAYATbHBIX KOHCYJIBTAIMH, TEKYILEro
KOHTPOJISI M TPOMEXKYTOYHOW aTTeCTallid, OCHAIICHHBbIE OOOPYIOBAHHMEM M TEXHUYECKUMH
cpelncTBaMu OOYYeHHSs, a TAaKK€ YHTAJIBbHBIA 3, TIOMEIIEHUs NJIsi CaMOCTOSITENIbHOM paloThI, C
nocrynoM k cetu «MuaTepuer» u UOC.

0) JlabopaTopusi «Xumus»

OcHalleHHOCTh: KOMIUIEKT y4eOHON Mebenu (CTONbl y4eHHYeCKHe, CTYNbsS YUYEHUYECKUE,
CTOJI TpernoiaBaresi, CTyN MpernojaBaTens), mKad Ans oaexabl — 1mrT., mkad KHWKHBIA — 11IT.,
mkag ¢ moiakamu- 1 mr.,

JIaboparopHnoe obGopynoBanue: Becbl HP-200 (1 mir.); Habop maGopaTopHOil MOCyasl U
MPUHAJUICKHOCTEH;  00OpymoBaHHWE Il  JEMOHCTPAllUM  XMMHUYECKMX  OMNBITOB,  CTOJ
JI€MOHCTPALIMOHHBIA XUMUYECKUH, CTOJI JIaDOPATOPHBIA XUMUYECKUH (2 IIT.), CTOJI JIaDOpaTOPHBIN
C MOMKOM U CYIIUIIKOU, CTYJ TaOOPaTOPHBIN, TyMOa MEeTaJTMYEeCKas MOAKaTHAsI, mKad IS TOCYAbI
1 IpubOopoB (XUM.), mKad A8 XpaHEeHUs] XUMHUYECKUX PEeaKTUBOB, mKadp menuuuHckuid [IMM 2,
TEJIeKKa XUMUYECKas.

HaGopsl npemoHcTpanmonnsie: "Habop XUMHUYECKHX 3IE€MEHTOB",

n

HabGop neopranuka",
«Habop nns coctaBieHus 00bEMHBIX MOJIETIEH MOIEKYI.
tabnuna "[lepuoanyeckas cucreMa XUMUYECKUX dJeMeHTOB Menneneesa'"- 1 mt.; Tabnuia
"PacTBOpUMOCTH COJIEH, KUCITOT U OCHOBaHMi B BoAe" - 1 mT.;
IlepeyeHb JIMIEH3MOHHOTO M  CBOOOJAHO PACHPOCTPAHAEMOr0 TPOrPAMMHOIO
obecreyeHus:
1. JIumeH3nOHHOE CUCTEMHOE U MPHUKIIATHOE MPOrPaMMHOE 00ECTICUCHHE;
2. JINIeH3MOHHOE aHTUBUPYCHOE MPOTPAMMHOE O0ECTIeUeHHeE.



IIpu u3ydyeHuM NUCHUILUIMHBI B dopmaTe 3J1eKTPOHHOr0 00y4eHHSI ¢ MCIOJb30BaHHEM
A0T

1. DnexTponnas mwiatpopma: Zoom;

2. DnektponHas miargopma Moodle.

3.2. UnpopMannoHHOe obecrniedeHne peajn3alui NPOorpaMMbl

Jlia peanuzanuu mporpaMMbl OMOIMOTEUHbIM (POH 0O0pa3oBaTeIbHONW OpraHU3ali HUMEET
NeYaTHbIE W/WJIM AJIEKTPOHHBIE 00pa3oBaTeiabHble U MH(OPMALMOHHBIE PECYPCHI, UCIONb3yEMbIE B
o0pa3oBaTelIbHOM MpoIiecce.

IlepeyeHb pexkoMeHAYeMbIX Y4YeOHBIX W3JAaHM, JONOJHHUTEJILHON JHMTEPATypPbl
HNuTepHeT-pecypcoB, 0a3bl JaHHBIX 0HM0IM0TEeYHOr0 oHa:

3.2.1.0cHOBHBbIE HCTOYHUKH:

Jlebenes FO. A., | Xumus : yueOHuk | MockBa :  M3maTenbCcTBO | [DIEKTPOHHBIN pecypc]
@anees I'. H., | nna cpennero | FOpaiit, 2023. —
lony6eB A. M., | npodeccuonansu | 431 c. pexum nocryna:

[lanoBan B. H. | oro o6pa3osanwust | https://urait.ru/bcode/5130

— 2 w3n., | 13
nepepald. u oM.
AundunorenoBa | Xummus : yuyeOHuk | MockBa :  M3matenbcTBo | [DneKTpoHHBIN pecypc]
W. B., ba6bkoB A. | u mpaktukym s | FOpaiit, 2023. — 291 c.
B., IlonkoB B. | cpemnero pexUM
A. npodeccronanbH | gocryma:  https://urait.ru/
oro bcode/513807

oOpa3oBaHus 2-¢
U3]1., KCIIP. ¥ JIOII.

Huxonbckuit A. | Xumus : yueOuuk | Mocksa : M3naTenscTBO [DnexTponHbIi pecypc]
b., CyBopoB A. | u mpaktukym ans | FOpaiir, 2023. — 507 ¢. —
B. CpEIIHETO (ITpodeccuonansuoe

npodeccroHaIbH | 00pa30BaHKE). PEKUM
oro oopazoBaHusi | JAOCTyIa:

https://urait.ru/bcode/5135

37
Pymsutuc I'. E. | Xumus: 6a3zoBeiii | Mocksa: [IpocBemienue, [DnexTpoHHbIH pecypc]
YPOBEHb : 2024, — 336 ¢. — pexum
y4eOHUK JIOCTYyTIA:
https://e.lanbook.com/boo
k/408677
3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:
®anees [.H Xumus. Mocksa :  M3gaTenbCcTBO | [DAEKTPOHHBINA pecypc]|
3a/IaYHVK : FOpaiit, 2023. — 236 c.
yuyeOHOoe Mmocolue | pekum JocTyma:

st cpenuero | https://urait.ru/bcode/5130
npodeccuonanby | 91
oro oOpa3oBaHMs

Pocun WU. B., | Xumus. Yuebuuk | MockBa : W3marenbcTBo | [DIEKTPOHHBIH pecypc]
Tomuna JI. 1., | m 3amaunuk : mis | FOpaiit, 2023. — 420 ¢. —
ConoseeB  C. | cpenHero (ITpoeccronansHoe

H. npodeccuoHabH | oOpazoBanmue). Pexxum

oro o0Opa3oBaHus | JOCTYyIa:
https://urait.ru/bcode/5120
22
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https://urait.ru/bcode/513073
https://urait.ru/bcode/513073
https://urait.ru/bcode/513807
https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513537
https://urait.ru/bcode/513091
https://urait.ru/bcode/513091
https://urait.ru/bcode/512022
https://urait.ru/bcode/512022

3.2.3. Ilepnoauyeckue U3IaHUA: HE IPEAYCMOTPEHBI

3.2.4. Ilepeyenb npodeccHOHAIBHBIX 023 JaHHBIX H HHGOPMALMOHHBIX CIIPABOYHBIX

CHCTeM: HE IIPEeyCMOTpEHA

4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIATIINHBI

Kontpouns

N OIICHKa pPE3YyJIbTAaTOB

OCBOCHU

0011e00pa3oBaTeIbHON  TUCITUTUIAHBI

pacKpbIBAIOTCA 4epe3 JIUCUUIUIMHAPHBIE Pe3yJbTaThl, HAalpaBiIeHHbIE HA (OPMUPOBAHUE OOMIMX U

HpO(l)eCCI/IOHaJ'IBHI)IX KOMHCTGHHI/II‘/'I I10 pasaciiaM U TEMaM COJACPIKaHHUA yqe6Hor0 marepuala.

[Tpomexxyrounas arrecramus B popme auddepeHnmpoBanHoTo 3a4€Ta (2 cemectp)

Oo6mue komnerennun (OK), Paszgen/Tema THun oeHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOonpHUATHIA
OK 01. Beibupars cnoco6sl P1: Tema 1.1 - YCTHBIN 0Ipoc;
pelieHus 3agayl P2: Tema 2.1, Tema 2.2 - 3amauM  Ha  COCTaBJICHUE
npodeCcCuOHATBHON P3: Tema 3.1 XUMHYECKHUX HOpMYIT;
NesTeIbHOCTH TpuMeHuTenbHO K| P4: Tema 4.1, Tema 4.2, - 3amanuss Ha HCMIOIB30BAHUS
Pa3IMYHBIM KOHTEKCTaM Tema 4.3 XUMHUYECKON CUMBOJIUKH u
OK 01, OK 02, OK 04, OK 07, P5: Tema 5.1 Ha3BaHUH COeIUHEHHUI o
JIP 2, JIP 4, JIP 16, JIP 23, JIP 30| P6: Tema 6.1 HOMEHKJIaType  MEXJYHapOJIHOI'O
P7: Tema 7.1 COo103a TEOPETUYECKOMN u
MPUKIIATHOM XUMHH u
TPUBUAIBHBIX  Ha3BaHUU  JJIA
COCTaBJICHHS] XUMUYECKUX (Hopmyit;
- 3aciymMBaHME — COOOIICHHH U
OIIEHKAa UX MOJATOTOBKH;
- Pesynbrar BBITIOJTHCHUS
BHEAYJAUTOPHBIX CAMOCTOSATEIbHBIX
pabor;
- Pesynbrar BBITTOJIHEHUS
MPaKTU4YECKON pabOTHI;
-IIpakTUKO-OpHEHTHPOBAHHbIE
3a/IaHMS;
- ITon6op, aHaIu3 u
npeoOpazoBaHue yueOHOU
UHpOpMaLIUU
OK 02. Hcnons3zoBare | P1: Tema 1.1 - YCTHBIN OIIpOC
COBpPEMEHHBIE cpeactBa | P2: Tema 2.1 - 3aciaymuBaHWEe ~— COOOIIEHUH U
IOKCKa, aHajIu3a u | P3: Tema 3.1, OLICHKA MX IIOJTOTOBKHU;
untepnpetanuu uapopmaruu u | Tema 3.2, Tema - 3amaHus Ha  MCIOJb30BaHUS
nH(pOpMalMOHHBIE TeXHONOTHH | 3.3 XUMUYECKOMN CHUMBOJIMKH u
TS BBITIOJTHEHUS 3amagd | P4: Tema 4.1, Ha3BaHUU COETMHEHNN 1o
npodeccnoHanbHOMI Tema 4.2, Tema HOMEHKJIATYpE  MEXAYHApPOJHOIO
JeSTeTbHOCTH 4.3 cor03a TEOPETHUYECKON "
OK 01, OK 02, OK 04, OK 07, | P5: Tema 5.1 MPUKJIATHON XUMUU U TPUBUATBHBIX
JIP 2, JIP 4, JIP 16, JIP 23, JIP | P6: Tema 6.1 Ha3BaHUHN IS COCTaBJICHUS
30 P7: Tema 7.1 XUMHUYECKUX POPMYIT;
- Pesynbrar BBITIOJTHCHUS

BHCAYOAUTOPHBIX CaAMOCTOSATCIIbHBIX
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padot

- Pesynprar BBITIOJTHEHHUS
MPAKTUYECKON paboThI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- [Tox6op, aHam3 "
npeoOpa3oBaHue y4ueOHOMH
mHpOopMaun

OK 04. Oddexruno | P2: Tema 2.2 - YCTHBIN ompoc
B3auMoJIeiicTBOBaTh U pabotate | P4: Tema 4.2, Tema 4.3 | 3aciymmBaHue  CcOOOIIEHUH U
B KOJUUIEKTUBE U KOMaH/Ie OIICHKA MX TIOJTOTOBKU;

OK 01, OK 02, OK 04, OK 07, - 3amaHMs Ha  HCHOJIL30BaHMA
JIP 2, JIP 4, JIP 16, JIP 23, JIP XHUMHYCCKON CHUMBOJIUKH u
30 HA3BaHUIA COCTMHEHU I 1o
HOMEHKJIAType  MEXAyHapOJHOTO
COr03a TEOPETUYECKOMN 5
MPUKJIATHON XUMHUU M TPUBHAIIbHBIX
Ha3BaHUI TUIst COCTaBIICHHS
XUMHUYECKUX POPMYI;

- Pesynbrar BBITIOJTHCHHUS
BHEAYIUTOPHBIX CaAMOCTOSITEIbHBIX
pabot

- Pesynbrar BBITIOJTHEHUS
MPaKTUYECKON pabOThI;

- Pesynbrar BBITIOJTHEHUS
mabopaTopHON PabOTHI;
-IIpakTHKO-OpUEHTHPOBAHHbBIC

RaJlaHus;
- ITon6op, aHau3 u
npeoOpa3oBaHue yueOHOU
MHpopMauu

OK 07. CoelicTBOBaTh P2: Tema 2.2

COXPAHEHUIO  OKpYKaroLIeh P4: Tema 4.2, Tema 4.3

Cpelnbl, pPecypcocOepeKeHHIO, P7: Tema 7.1

OpPUMEHATh  3HaHUA 00 -IIpakTHKO-OpUEHTHPOBAHHBIE

W3MEHEHHUU KJIUMaTa, RaJlaHus;

MPUHIUITBI OepexITMBOTo - ITon6op, aHau3 u

MIPOU3BOJICTBA, 3(PPEKTUBHO npeoOpa3oBaHue yueOHOU

JeicTBOBATh B MHGpOpMaINH;

Ype3BhIYAITHBIX CUTYAIHSIX
OK 01, OK 02, OK 04, OK
07, JIP 2, JIP 4, JIP 16, JIP
23, JIP 30

S HEPEYEHDB UCIIOJIB3YEMBIX METOJAOB OB YUYEHU

5.1 IlaccuBHBIE: ONpPOC, PEMPOAYKTHUBHBIC YIPAKHEHHsS I0 3aKPEIUICHHIO M OTpaboTKe
U3y4EHHOI'0 MaTepuana
5.2 AKTUBHBIE U HWHTEpAaKTHBHBIC: 3BPHCTUYECKHE Oeceibl, TUCKYCCHUH, KpPYIJIbIH CTOI,
NpEe3eHTalMs, BUKTOPHHA, KBECT.
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