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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 (TMoiHOro) obmero obpaszoBanus mno crneuuansHoctd CIIO 27.02.03
ABTOMaTHKA U TeJIeMEXaHHUKa Ha TPAHCIOPTE (JKEJIE3HOJOPOKHOM TPAHCIIOPTE).

I[Ipu peanmzammu paboyeid HporpaMMbl  MOTYT  HWCIOJB30BATHCS  Pa3IHUHBIC
oOpa3oBaTeNibHble TEXHOJOTHH, B TOM YHCJE IUCTAHIIMOHHBIE 0Opa30BaTENIbHBIC TEXHOJIOTHUH,
AIIEKTPOHHOE 00yYEHHeE.

PabGouass mporpamma  yueOHOro mpeaMeTa MOXKET ObITh  HCIOJNb30BaHa B
npodeCCHOHATIBLHON MOATOTOBKE, NEPENOArOTOBKE M MOBBIIICHUH KBATU(PHUKAIMH PA0OYHX I10
npodeccusim:

- DOJIEKTPOMOHTEp IO OOCITY)KMBAaHUIO U PEMOHTY YCTPOICTB CHTHAIH3aIHH,

HeHTpalnu3aluu 1 6J'IOKI/IpOBKI/I;
- QJICKTPOMOHTAXKHHUK 110 CUTHAJIIN3alIWH, HCHTPAJIU3alluid 1 6J'IOKI/IpOBKe.

1.2. Mecto y4yeoHoii nucuunaudbl B crpyktype OINOII-IIIICC3:

B yueOnpix mmanax OIIOII-IIIICC3 yueOnas aucummauHa OY /[ 12 Xumus BXOIHUT B
cocTaB OOMIMX Yy4eOHBIX MPEIMETOB, (POPMUPYEMBIX U3 00S3aTENbHBIX MPEAMETHBIX 00JIacTel
®I'OC cpeanero obmiero oOpazoBanusi, mis cneruanbHocteir CIIO. C yuérom mnpodumis
OCBaMBaeMOM CICIIMAILHOCTH JaHHAas y4ueOHas JUCIUILIMHA peam3yeTcs Ha 1 Kypce.

1.3 Il.ianupyembie pe3yJibTAThI OCBOEHUS Y4eOHOM TMCUMILINHBI:

1.3.1 Ilenp yueOHON AUCIUTLINHBL

- OCBOCHME 3HAHUM O XMMUYECKON COCTABIISIOIIEH €CTECTBEHHOHAYYHON KapTUHBI MUDA,
BAKHEUIINX XUMHUYECKUX MOHATUAX, 3aKOHAX U TEOPUSX;

- OBJIaJICHHE YMEHUSMH TPUMEHITh TIOJYYCHHBIC 3HAHUS JUIsl  OOBSCHEHUS
pa3HOOOpPa3HBIX XUMHUYECKHUX SIBJICHHM W CBOWMCTB BELIECTB, OLEHKHU POJM XUMHH B Pa3BUTUHU
COBPEMEHHBIX TEXHOJIOTUM U MOTYyYEHUN HOBBIX MAaTEpPHAJIOB;

- pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB U UHTEIIEKTYaIbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITEJIbBHOTO TMPUOOPETEHHUS] XUMHUYECKHX 3HAHUM C MCIOJIb30BAHUEM Pa3IMYHBIX
HMCTOYHUKOB MH(POPMAIUH, B TOM YHCIIE KOMITBIOTEPHBIX;

- BOCIHTAHHE YOEXKJICHHOCTH B TO3UTHBHOM pOJIM XUMHUU B KU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOAMMOCTH XHMHUYECKH TPAaMOTHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
OKpYKarollleil cpese;

- TNpPUMEHEHHE TMOJYYCHHbIX 3HAHUW W yMEHUH MAiig Oe30MacHOTO MCMOJIb30BaHUS
BEIIECTB M MaTepuajoB B OBITY, CEIHCKOM XO3AWCTBE M HAa TPOU3BOJCTBE, pEIICHUS
MPaKTUYECKUX 33Jlad B MOBCEIHEBHOM XU3HM, MPEAYNPEXKICHUS SIBICHUH, HAHOCAIIUX BpE.
3I0POBBIO YEJIOBEKA M OKPYKAIOIIEN CpeETIE.

1.3.2 B pe3ynbTaTe OCBOSHHS Y4eOHOM TUCIUTUIMHBI 00YYarOIIHICs TOJKEH:

yMeTh:

- Ha3blBaThb M3YYEHHBIE BELIECTBA MO "TPUBHAIBHOM" WIM MEXKIyHAPOAHOU
HOMEHKJIAType;

- ONpEeNeNsATh: BAJICHTHOCTb U CTENEHb OKHUCICHUS XUMUYECKHX DSJIEMEHTOB, THII
XUMUYECKOW CBSI3M B COCNUHEHHSX, 3aps] HMOHA, XapakTep cpeabl B BOJHBIX PacTBOpPax
HEOPTraHWYECKUX COEJAMHEHUH, OKHCIHUTENb U BOCCTAHOBUTENb, MPUHAIEKHOCTh BEIIECTB K
Pa3TMYHBIM KJIaccaM OPTaHUYECKUX COCTUHEHUI;

- XapaKTepHU30BaTh: JIEMEHTHI MaJbIX MEPUOAOB MO UX NoyiokeHUIo B [lepuoanueckoit
cucreme /.M. MenaeneeBa; o0Imue XUMUYSCKUE CBOMCTBA METAIOB, HEMETAIIJIOB, OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX M OPraHMYECKUX COCAMHEHUH; CTPOEHHWE M XHMHMUYECKHE CBOWMCTBa
M3YyYECHHBIX OPTaHUYECKUX COCTMHEHU;



- OOBACHATH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT WX COCTaBa U CTPOCHHS; MPHUPOIY
XUMHUYECKOW CBSI3M (MOHHOM, KOBaJEHTHOM, METaUIMYECKOM), 3aBHCHMOCTh CKOPOCTH
XUMHYECKON pPeaKuH U NOJ0KEHHU XUMUYECKOTO PAaBHOBECHUS OT Pa3IMYHBIX (PAKTOPOB;

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

- IPOBOJUTH CAMOCTOSITEIbHBI MOUCK XUMHUYECKOM MH(POPMALUHU C HCHOIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX M3/1aHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WHTepHeTa); UCMONB30BaTh KOMIBIOTEPHBIE TEXHOJOIMM JUIsl OOpabOTKM U Iepejadu
XUMHUYECKON MH(DOPMAIUK U €€ MPEICTABICHHS B PA3IMYHbIX (popMax;

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

- OOBSCHEHUS XMMHUYECKMX SBJICHMH, IPOUCXOMALUIMX B MpUpPOAE, OBITY U Ha
IPOM3BOJICTBE;

- OmpeeneHusl BO3MOXKHOCTU IPOTEKaHWsS XMUMMUYECKHX IPEBpAILEHU B pazIMuHBIX
YCIIOBHSX M OIICHKH UX MOCIEICTBHIA;

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

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

- Oe3omacHOro oOpaiieHusi ¢ TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMH, Ja0OpaTOPHBIM
000pyI0BaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33/IaHHON KOHIIEHTPAIMH B OBITY M HA TIPOU3BO/ICTBE;

- KPUTUYECKOH OLIEHKHM JOCTOBEPHOCTH XMMHUYECKOH MH(pOpMaluu, NOCTyHaromen us3
pa3HBIX HCTOYHHUKOB;

- TNOHMMaHHUS B3aUMOCBS3M Y4YEOHOTO IpeaMeTa C OCOOCHHOCTAMH Hpodeccuit U
npoeCCHOHATIBHON JIEATETFHOCTH, B OCHOBE KOTOPBIX JIS)KAT 3HAHUA 1O JTAHHOMY y4eOHOMY
IpeIMETy.

3HATH:

- BKHEHIINE XMMHYECKHE TIOHATH: BEIIEeCTBO, XUMUUYECKHUI 3JIEMEHT, aTOM, MOJIEKyJa,
OTHOCHTEJIbHBIE aTOMHAasi M MOJIKYJISIpHas Macchl, MOH, JUIOTPOMHS, M30TOIbI, XUMHYECKas
CBSI3b, AJEKTPOOTPHUIATENIBHOCTb, BAaJIEHTHOCTh, CTENEHb OKMCJIEHHS, MOJb, MOJSpHas Macca,
MOJISIpHBI 00BEM, BEIIeCTBA MOJEKYJISPHOTO W HEMOJEKYJSPHOTO CTPOSHHS, PacTBOPHI,
ANIEKTPOJIUT U HEINNEKTPOJMUT,  IJCKTPOJUTHYECKass  JAMCCOLMALUS,  OKHCIUTEIb U
BOCCTAQHOBUTEINIb, OKHCJICHHWE U BOCCTAHOBJICHWE, TEIUIOBOW A(PQPEKT peakiuu, CKOPOCTh
XUMHUYECKON  peakIMM, KaTaiu3, XHMHYEeCKOe pPaBHOBECHE,  YIJIEpOJHBIH  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, H30MEPHsI, TOMOJIOTHUS;

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

- OCHOBHBIE TEOPUM XHMHUH: XHMHYECKOH CBS3HM, DJIEKTPOJUTHUECKOW TUCCOIMALINY,
CTPOCHUSI OPTaHUYECKUX COCTMHECHUN;

- B)XHEHIIINE BEIECTBA U MaTepHallbl: OCHOBHBIE METAJUIbI U CIUIABBI; CEPHAasi, COJIsTHAs,
a30THAsi W YKCYCHas KHCJIOTHI; IIEJIOYH, aMMHAK, MUHEpaIbHbIC yIOOpEHUs, METaH, ITHJICH,
aleTusieH, OEH30J, ATAaHOJ, >KHUPBI, MbUIA, TJIIOKO3a, caxapo3a, Kpaxmal, KJeTyaTka, OelKH,
HCKYCCTBEHHBIE U CHHTETHYECKUE BOJIOKHA, KAyIyKH, IJIACTMACCHI;

1.3.3 [Inanupyemble pe3yabTaThl OCBOCHUS YUEOHON AUCIUTIINHBIL:

Oco0oe 3HaueHune yuyeOHasi JUCHUILIMHA UMeeT npu GopmupoBanuu u pazsutuu OK 01,
OK 02, OK 04, OK 07.

Ilnanupyembie pe3yJbTaThl 00yYeHHUsI
O0mume KOMIIETeHUHH Y pe3y Y
Oo0mrue JAucuunimHapHble
OK 01. Bribupats cmoco6sl | B 4acTH TPYIAOBOIO | - BJIA/IETh CUCTEMOM
peuIeHus 3a7a4 | BOCIIUTAHUS: XMMHYECKHX 3HaHWH, KOTOpas




npodeCcCHOHAIbHON
JESITEIIbHOCTH,
NPUMEHHUTEITBHO
Ppa3IMYHbIM KOHTCKCTaM

- TOTOBHOCTb K  Tpyay,
OCO3HAHHE IIEHHOCTH
MacTepcTBa, TpyAoJtooue;

- TOTOBHOCTh K aKTHBHOM

eI TEILHOCTH
TEXHOJIOTHYECKOM u
COIMANBLHOMN
HaIpaBJIEHHOCTH,
CITIOCOOHOCTh HMHUITMUPOBATb,
MJIaHUPOBATH "

CaMOCTOSITENIbHO ~ BBITIOJIHATH
TaKyIo JeSTeTbHOCTH;

- UHTEpeC K pa3Iu4HbIM
chepam mnpodeccuoHaTbLHOM
JESITEIbHOCTH,

OBnazneHne yHUBEpPCAIbHBIMU
yueOHBIMU MMO3HABATEIHLHBIMU
JICUCTBUSIMU:
a)  0a30BBIC
NEeNCTBUA:

- CaMOCTOSITEITEHO
dbopMynupoBath u
aKTyaJIu3upoBaTh MpoOIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIUBATh
CYIIECTBEHHBIN TPU3HAK WU
OCHOBaHUs MJi1 CpPaBHEHUS,

JJOTHUYCCKUC

KJaccuukanum u
00001IeHHS;

- OTIPENIETISATh enu
JESITENIbHOCTH, 3aaBaTh

napaMeTpsl U KPUTCPUU KX
JOCTHKEHUS;

- BBIABIIATH 3aKOHOMEPHOCTH
u MPOTUBOPEUHS B
paccMaTpuBaeMbIX SBICHUSX;
- BHOCHUTb KOPPEKTHUBBI B
JIESITEIIbHOCTD, OIICHUBATH
COOTBETCTBHE  PE3YJIbTATOB
[eIsIM,  OIEHUBAaTh  PHUCKHU
MOCIIEACTBHM JIEATEIHHOCTH;
- pa3BUBaTh  KpEaTWBHOE
MBIIUUICHHE TPU  PEIICHUU
KU3HEHHBIX TIPOOIEM

BKJIIOYACT:

OCHOBOIIOJIAraloyue ITOHSITUS
(XMMHYECKUH DJIEMEHT, aToM,
JNEKTPOHHAs 00O0JI0YKa aToMma,

s-, p-, d-aimexTpoHHBIE
opouTanu aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTD,
JIEKTPOOTPHIIATEIILHOCTD,

CTETIEHb OKHCJIEHHS,
XUMHYECKass  CBSI3b,  MOJIb,

MOJISIpHAsi Macca, MOJISIPHBIN
00BEM, YIJIEPOJHBIA CKENeT,
(GyHKIIMOHATBHAS rpyIma,
paaMKai, W30MEpHs, U30MEPHI,
TOMOJIOTHYECKU I ps,
TOMOJIOTH, YIJIEBOJIOPOIBI,
KHCJIOPOJI- U a30TCOJIEPIKAIIUE
COEIUHEHHUS, OHOJIOTHYECKHU
AKTUBHEBIC BEIICCTBA
(yrmeBopl, OenKn),
MOHOMED, OJINMED,
CTPYKTYpHOE 3BCHO,
BBICOKOMOJICKYJISIPHBIC

COCJIMHEHUS, KPUCTAIUTHYECCKAS
pelieTka, THUIBI XHUMHYECKUX

KUPBI,

peaxiuit (OKUCTHTENbHO-
BOCCTAaHOBHUTEJILHEIE, 3K30-U
SHJIO0TEPMUYECKHE, peaxiuu

WOHHOTO OOMEHa), pacTBoOp,
ANEKTPOJIUTHI, HEIIEKTPOJIUTHI,

ANIEKTPOIUTHIECKAS
JUCCOLIAITNS, OKHUCJIUTENb,
BOCCTaHOBHTEIIb, CKOPOCTh
XUMHYECKON peaxiumu,
XUMHYECKOE paBHOBeEcCHE),
TEOpUHM U 3aKOHBI (Teopus
XUMHUYECKOT'O CTPOCHUA

OpraHMyeckux Bemects A.M.
bytneposa, Teopust
3IEKTPOJIUTUYECKON
JMCCOLMAIMU, TTEPUOIUIECCKHI
3akoH J[.1. MeHnneneera, 3aKoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CHMBOJIMYECKUI S3BIK XHMUH,

0) 6a30BbIe | (haKTOIIOTHYECKHUE CBEICHUS O
HCCIIEIOBATEIbCKUE CBOICTBaXx, cocTase,
JENCTBUS: MONy4YeHUH U Oe30MacHOM
- BJIaJICTh HaBbIKAMHU y4€OHO- | UCIIOJB30BAaHUU  Ba)KHEHIIHNX
M CCIIEI0BATEIbCKOM U | HEOPraHUYECKUX u
IIPOEKTHON NESITEbHOCTH, | OPTaHUYECKUX BEIIECTB B OBITY
HaBbIKaMU pa3pelieHus | U NPaKTUYECKON JNESTENIbHOCTH




npo0Jem;

- BBSIBIATH  NPUYHHHO-
CIEICTBEHHbIE  CBSI3U U
aKTyaJIu3UpOBaTh 3ajauy,
BBIIBUTAaTh  THUIIOTE3y €€
pelieHus, HaxO0JIUTh
apryMeHTbI TUIs
JI0Ka3aTenbCcTBa CBOMX
YTBEPKACHHUI, 3aJ1aBaTh
napamMeTpsl U KPUTEPUH
pelieHus;

- aHAJIM3UPOBATH I1OJYYEHHbIE
B XOJ€ pelIeHus 3aJayu
pe3yJIbTaThl, KPUTHYECKU
OILICHUBATh ux
JIOCTOBEPHOCTb,

IIPOrHO3MPOBATh U3MECHEHHUE B
HOBBIX YCJIOBHUSX;

- YMETh NIEPEHOCUTH 3HAHUS B
MI03HABATEIIbHYIO u
IIPAKTUYECKYIO obrnactu
JKU3HEIEATEIBHOCTH,

- yMeThb  HMHTEIPHUPOBATH
3HAHUS u3 pasHbIX
MIPEIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIC HJIEH,

npezmaraTL OpI/IFI/IHaJ'II)HI)IG
MOAXOMbI U PEIICHHUS;

- CHOCOOHOCTD 150,
HCITOJIb30BaHUS B
MMO3HaBaTEILHON u

COIMATBHOM IMMPAKTHUKE

YEIIOBEKA;
- YMGTB BBIABJIIATD
XapaKTepHbIe  IPU3HAKH |
B3aNMOCBA3b I/I3y‘-I CHHBIX
MOHSATHUH, MPUMECHSTh
COOTB CTCTBYIOH_[I/IG IIOHATUSA

IpU ONHMCAHUM CTPOEHUS M
CBOMCTB HEOPraHUYECKUX U
OpPraHUYeCKUX BELIECTB MU HUX

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

- YMETH HMCIIOIb30BaTh
HAaUMCHOBAaHUS  XHMHYECKHX

COCIMHEHUN MEKIyHAPOIHOTO

Cor3a TEOPETUYECKOMN 5
PUKIIATHOU XUMUHU u
TPUBHAJIBHBIC Ha3BaHUA

BOKHEHIIINX BEIIECTB (ITHUJICH,
aneTW/IeH, TJIHIEePUH, (EHOII,
dhopmanpierus, YKCyCHast
KHCJIOTA, TTIUIMH, YTapHBIi Ta3,
VIIEKHUCIBIA  ra3, aMMHaKk,
raiieHas W3BeCTh, HeTallcHas
HU3BECTh, IINThEBAas coJa U
JPYTHX), COCTAaBISATh (POPMYJIBI
HEOPTraHUYECKUX u
OpTraHUYECKUX BEIIICCTB,
ypaBHEHUS XHUMHUYECKHX
peakiuii, O0BSICHATh UX CMBICIT;
MOATBEPKIATh  XapaKTEpPHBIE
XHMHYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIMMH
IKCIEPUMEHTAMH U 3alHCsIMU
ypaBHEHUU XHUMHAYECKHX
pEaKIHNii;

- YMETh yCTaHABJIMBATh
MPUHAJUICKHOCTh  U3YYEHHBIX
HEOPraHUYECKUX u
OPTraHWYECKUX  BEIIECTB K
OMpEeNIEJICHHBIM  KJaccaM |
rpymnmnam COCJINHEHH,
XapakTepU30BaTh UX COCTaB U
BayKHEHIITIIE CBOMCTBA;
ONPENIENATh BUABl XUMUYECKUX
cBs3ell (KOBAJICHTHAs, MOHHAS,
MEeTaJUIM4ecKasi, BOJOPOJIHAs),
THIIBI KPUCTAJUTMYECKUX
petIeToK BCIIECTB;




KJIacCU(PUITUPOBATH
XUMHUYECKUE PEaKIINH;

- chopMHupOBaTH
MPEJCTABICHUSA: O XUMAYECKOMN
COCTAaBJISIFOLIEH
€CTECTBEHHOHAY4YHO! KapTHUHBI
MUPA, POJIM XUMHUH B MIO3HAHUU

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

IrPaMOTHOCTH,  HE00XOIUMOM
JUId  PELIeHUs NPaKTUYECKUX

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

HIpUPOIHOIL cpene;

- YMETb MIPOBOJIUTH PACUETHI 10
XUMAYECKHM  GopMylnaM |
YpaBHEHHSIM XUMHYECKHX
peakuuii ¢ HCHOJIb30BAHUEM
¢bu3nyeckux BEJINYMH,
XapaKTePU3YIOIINX BEIIECTBA C
KOJINYECTBEHHOMN CTOPOHBI:
Macchl, 0o0beMa (HOpMajbHbIE
yCIOBHSA) Ta30B, KOJUYECTBA

BEIIIECTBA; UCTIOJIb30BATh
CHCTEMHbIE XUMHYECKHE
3HaHUS TUIst TIPUHSATHS
pemieHMd B KOHKPETHBIX
KU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BELIECTBAMHU U UX

MIPUMEHEHHEM
OK  02. Ucnonb3oBarts | B obnactu LEHHOCTU | - yMEeTh IUIAHUPOBAaTb MU
COBPEMEHHBIE CpeACTBa | HAYYHOT'O MO3HAHUS: BBITOJIHATh XUMHAYECKUN
TIOUCKa, aHaIM3a u|- c(OPMHPOBAHHOCTD | SKCHEPUMEHT  (TIpeBpaIlEeHUs
UHTEpIpeTanuy HHHOPMAIMHA | MUPOBO33PEHUS, OpPTaHUYECKUX BEIIECTB IPH
U UH(QOPMALMOHHBIE | COOTBETCTBYIOLIETO HarpeBaHuH, MoJIy4eHue
TEXHOJIOTUH JIJISl BBIITOJTHEHHUS | COBPEMEHHOMY YPOBHIO | 3THWJIEHA W  H3Y4CHHE €ro
3agad  Mpo(ecCHOHANBHOM | pa3BUTHA HaYKU U | CBOHCTB, KayeCTBEHHbIE
JeATEIIbHOCTH 00IIeCTBEHHOM NpPaKkTUKH, | peakKMd  Ha  AJIbJCTUJIBI,

OCHOBAaHHOTO Ha  JUalore
KYJIbTYp, CHOCOOCTBYIOLIETO
OCO3HAHHMIO CBOEr0 MeCTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEpLICHCTBOBAHHE
SI3LIKOBOM M YUTATEIIHLCKOMU
KyJIbTypbl ~ Kak  CpEeJICTBa
B3aUMOJICUCTBUA MEXITY
JIOJIbMU U TTIO3HAHUS MUPA;

- OCO3HaHHE IIECHHOCTH
HAaY4YHOU JESITETbHOCTH,

Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHaTypanus  O€JIKOB  TpH
HarpeBaHuH, [IBETHBIC PEaAKIIHH
OCJIKOB; TIPOBOJUTH PEAKITUU
MOHHOTO OOMEHa, OmpeneNsTh
Cpelly BOJHBIX  PACTBOPOB,
KaueCTBEHHBbIC  pEaKIuu Ha

cynbdar-, KapOoHaT- "
XJIOPUI-aHWOHBI, Ha KaTHOH
aMMOHWUS; pemarhb

OKCIICPUMCHTAJIbHBIC 3aJa4u




TFOTOBHOCTb ~ OCYILECTBIISATh
IIPOEKTHYIO u
UCCIIEI0BATEIbCKYIO
JIESITENIbHOCTD

WHAUBUAYAIILHO U B TPYIIIIE;
OBnazneHue yHHUBEpCAIbHBIMU
y4eOHBIMU MO3HABATEIbLHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIAJICTh HaBBIKaMHU
nojiyueHus: MHboOpManuu u3
HUCTOYHUKOB Pa3HBIX THIIOB,

CaMOCTOSATEIILHO
OCYIIECTBIIATH ITOKMCK, aHAIN3,
CHCTEMaTH3aIINI0 "
MHTEPIPETAIHIO

uHpopManuu Pa3INYHBIX
BUJIOB u bopm
Ipe/ICTaBICHNUS;

- co3maBaTh  TEKCTHl B
pasnmuyHBIX  (opmaTax ¢
y4eToM Ha3HAYCHUS
uHpopManuu W IEJIEBOU
ayJUTOPHH, BBIOHpast
ONTUMAJIBHYIO bopmy
Ipe/CTaBIeHUs "
BU3YaJTU3aIH;

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

HOpMaM;
- HCHOIb30BaTb  CPEICTBA
MH(POPMALIMOHHBIX u
KOMMYHHKAIITHOHHBIX
TEXHOJOTUH B pELICHUH
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u

OpPTraHW3aIMOHHBIX 3a1ad  C
cobmoieneM  TpeOoBaHUI
HPTOHOMHUKH, TEXHUKH
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepekeHusl,
MPaBOBBIX U ATUYCCKUX HOPM,
HOPM nH(GOpPMallMOHHON
0€30I1aCHOCTH;

- BIIQJICTh
pacrio3HaBaHUS U
uH(popMaluuy,
UH(POPMALIMOHHOM
0€30IaCHOCTH JINYHOCTH;

HaBBIKaAMH
3allIUThI

no TtemaM "Metamnbel"  m
"Hemertannbl") B COOTBETCTBUU
c npaBUIaAMHA TEXHUKH
0€30MaCHOCTH MPH OOpaIeHUH
c BEIIECTBAMH "
1a00paTOPHBIM

000pyI0BaHUEM; TIPEICTABIIATh
pe3yJbTaThI XUMHUYECKOTO
IKCIEPUMEHTA B JOPME 3aInch
YpPaBHEHHIl COOTBETCTBYIOIIUX
peakimii W (GOPMYIHUPOBATH
BBIBOJIBI HAa OCHOBE JTHX

PE3yJIbTaTOB;

- yMETh aHaJIN3UPOBAThH
XUMHUYECKYI0  HH(pOpMaIHuIo,
HOJlyYaeMyl0 M3  pasHbIX
UCTOYHUKOB (cpencts

MaccoBOM HMHGOpMaIUH, CETh
Wurepuer u apyrue);

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

- YMETb NIPOBOIUTH PACUETHI 110
XUMHYECKUM  dopmynamM U
YpaBHEHHSIM XUMHYECKHX
peakuuii ¢ HCHOJIb30BAHUEM
¢buznyeckux BEJINYMH,
XapaKTEepU3yIOIIUX BEIIeCTBa C
KOJINYECTBEHHOH CTOPOHBI:
Maccel, o0beMa (HOpMaJlbHbIE
yCIOBHSA) Ta30B, KOJUYECTBA

BCIICCTBA, HCIIOJb30BaTh
CHUCTCMHBIC XUMHUYCCKUC
3HaHUuA JUIA IIPUHATHA
peI_HCHI/Iﬁ B KOHKPCTHBIX
KHN3HCHHBIX CUTyalusix,

CBA3aHHBIX C BCIICCTBAMHA U UX
IPUMCHCHUEM

OK04.

D¢ dexTnBHO

- T'OTOBHOCTb K

- yMeTb IUIAHUPOBAaTb U




B3alMMOJICHCTBOBATE u
paboTatb B KOJUICKTUBE W
KOMaH/Ie

CaMOPAa3BUTHIO,
CaMOCTOSTEIbHOCTH 51
CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HaBBIKAMH
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM M  COLMAJIBHOU
JIeSITEIbHOCTH;

OBnazneHne yHHUBEpPCAIbHBIMU
KOMMYHHUKATUBHBIMU
JCUCTBUSIMU:

0) COBMeCTHas JIeATEeIbHOCTD:
- IOHUMATh W MCIOJIH30BaTh

BBITIOJIHATH XUMHWYECKUAN
9KCIIEPUMEHT  (IpEBpAaICHUS
OPraHMYECKHUX BEILECTB IIPU
HarpeBaHuy, MI0JTyYEHUE
OTWIEHAa M  H3Yy4YEHHE  €ro
CBOMCTB, Ka4eCTBCHHbIC
peakuuu Ha aJbJIEruIbl,

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

MPEeUMYIIeCTBAa KOMaHIHOW U | Cpely  BOJHBIX  PacTBOPOB,
WHIUBUTyaJIbHON PaboThI; KAueCTBEHHBIC pEakuuu Ha
- MIPUHUMATD enu | cynbdar-, KapOoHaT- u
COBMECTHOM  JIEATEIBHOCTH, | XJIOPHA-aHUOHBI, Ha KaTUOH
OpraHU30BBIBATH U | aMMOHHS; pemarhb
KOOPJIMHUPOBATh  JIEHCTBUS | DKCIIEPUMEHTAJIbHBIE  3aJlaui
o ee JOCTIDKCHHIO: | Mo  Temam  "Mertamisl"
COCTaBJIATH IUIaH JeWcTBui, | "HemeTamsl") B COOTBETCTBUHU
pacupenensaTh poJii C yY4EeTOM | C MpaBUiIaMu TEXHUKU
MHEHUI YYaCTHUKOB | 0€30MaCHOCTH MpU OOpaleHUH
00cyxaaTh pe3ysbTaThl | C BEILIECTBAMH "
COBMECTHOM pabOTHI; 1a00paTOPHBIM
- KOOPJIUHUPOBATH U | 00opyaOBaHUEM; MPEICTABIATD
BBITIOTHSATH paboty B | pe3yJbTaThbl XUMHUYECKOTO
YCIIOBHSIX peanapHOTO, | PKCIIEpUMEHTa B (popme 3amucu
BUPTYaIbHOTO U | YpaBHEHUH COOTBETCTBYIOIINX
KOMOMHHPOBAHHOTO peakuuii U (HopMyIHpOBaTh
B3aUMOJICUCTBUS; BBIBOJABl HAa OCHOBE 3THUX
- OCYIIECTBIATHh TO3UTUBHOE | PE3YJILTATOB
CTpaTernyecKkoe MOBEJCHUE B
Pa3ITUYHBIX CUTYaITUsX,
NpOSIBISATE  TBOPYECTBO U
BOOOpaxeHwue, OBIThH
WHUIIUATUBHBIM
OBnazneHne yHHUBEpPCAIbHBIMU
PETYIATUBHBIMU ICHCTBUSMU:
r) mpuHATHE ce0d U JIpYrux
JOAEH:
- MpPUHUMATH MOTHUBBI U
apryMEHThl JAPYrUuX JIIOJeH
NPy  aHAIW3€ PE3YJIbTaTOB
JIeATEIbHOCTH;
- TIpU3HaBaTh CBOE TPaBO U
MpaBoO JIpyrux JIIOAeH Ha
OIINOKH,
- pa3BHUBaThb CIOCOOHOCTH
MOHUMATh MHUpP C TO3HUINH
JIPYroro 4enoBeKa;
OK 07. CogneiictBoBath | B 005acTH  AKOJIOTHYECKOTO | - chopMupoBaThH
COXpPaHEHHIO OKpy>KarolieH | BOCIIUTaHMS: MPEACTABICHUS: O XUMUYECKON




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

- c(hopMUPOBAHHOCTH
JKOJIOTUYECKOM  KYJIbTYpHI,
IIOHUMaHUe BIIMSTHUS
COLIMATILHO-3KOHOMMUYECKUX
IIPOLIECCOB  HAa  COCTOSIHUE
IIPUPOJHOM M COLMAIBHOMN
cpenpl, OCO3HaHue
I00ATEHOTO Xapakrepa
HKOJIOTMYECKUX Mpo0iem;

- IJIAaHUPOBAHUE u
OCYILIECTBJICHUE JICMCTBUI B
OKpyXarllen  cpeae  Ha
OCHOBE 3HaHUSA uenen
YCTOMYHBOTO pa3BUTHUA
YeJI0BEUECTBA;

aKTHBHOE HETIPUSTHE

JIEMCTBUM, MPUHOCSIIINX BpeEL
OKpYXaIOILEH Cpee;

- YMEHHE MPOTHO3HPOBATH
HeOIaronpusITHbIC
JKOJIOTUYECKHUE IOCIIECICTBHS
peANPUHUMAEMBIX
JICMCTBUM,  IIPeNOTBpallaTh
UXx;

- pacimpeHue OTIbITa
JIeATETbHOCTH YKOJIOTUYECKOMN
HaIpaBJIECHHOCTH;

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

COCTaBJIAIOUICH
€CTECTBEHHOHAY4YHO! KapTHUHBI
MHpAa, POJIN XUMHUHU B TIO3HAHUU
SIBJICHUI pUPOABL, B
(OpMHPOBAaHUN MBIIIJIEHUS U
KYJIBTYypbl ~ JIMYHOCTH, ee
(hyHKIIMOHATLHOM
IPaMOTHOCTH,  HE00XOIUMOM
JUId  PELIeHUs NPaKTUYECKUX
3a1a4y u HKOJIOTHYECKU
00OCHOBAaHHOTO OTHOILEHUS K
CBOEMY 3JI0POBBIO U
IpUPOAHOIL cpene;

- yMeTh coONI0/aTh IpaBHiIa
9KOJIOTUYECKU
11€JI€CO00Pa3HOTO MOBEJCHUS B

OBITY u TPYAOBOH
JeSITeTbHOCTH B HEIsIX
COXpPaHEHHS CBOETO 3/I0POBBS
OKpYKaromien IPUPOTHON
Cpedbl; YYHUTBHIBATH OIACHOCTH
BO3JICHCTBUS Ha ’KHBBIC
OpTaHU3MBI OTIpeIeIEHHBIX
BEILIECTB, IIOHMMAas  CMBICI
[IoKa3arels IpeAeIbHON

Z[OHYCTHMOﬁ KOHICHTpaluu

B pesynbraTe ocBoeHMs NporpaMMbl y4yeOHOM AMCLMIUIMHBI peajiu3yeTcs MporpaMma
BOCIIUTaHMsI, HaNpaBJieHHast Ha (OPMHUPOBAHUE CIEAYIOIUX JUUHOCTHBIX pe3yabTaTtoB (JIP):
JIP 02 IIposiBnstomuii ak THBHYIO TPaKIAHCKYIO TO3ULIUIO, IEMOHCTPUPYIOIINH

MPUBCPIKCHHOCTD ITPUHIUITIAM YE€CTHOCTH, MMOPATOIYHOCTHU, OTKPBITOCTH, 9dKOHOMHUYCCKU
aKTUBHBIA U y"IaCTBYIOH_II/Iﬁ B CTYACHUYCCKOM U TCPPUTOPHUATIBHOM CaAMOYIIPABJIICHHU, B TOM

YHUCJIe Ha YCIOBUSAX T0OPOBOIHYECTBA, MPOTYKTHBHO B3aMMOICHCTBYIONINI U yYaCTBYIOIINUN B
JIeSTeTHHOCTH OOIIECTBEHHBIX OpPTaHU3aIUH.

JIP 04 TIposBisionuii ¥ AeMOHCTPHUPYIOIIANA YBaXCHHUE K JIFOISIM TPYAa, OCO3HAIOIIHIA

LEHHOCTh cOOCTBEHHOTO TpyAa. Ctpemsmiuiics Kk GOpMHUPOBAHHIO B CETEBOW cpesie TMYHOCTHO U

poeCCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIIEa.
JIP 16 IlpuobpereHue 0OO0yYarOUIMMHCA COLMAIBHO 3HAYMMBIX 3HAHMA O MpaBHUIIax
BEJICHUSI JKOJIOTHYECKOro oOpa3a >KM3HM O HOpMax M TPaJULUSAX TPYAOBOH JAEATENbHOCTH

YCJIIOBCKAa O HOpMax U

MHOTOKYJIBTYPHOM OOIIIECTBE.

Tpaaunuax  IMOBCIACHUA

YCJIOBCKa B

MHOI'OHallMOHaJIbHOM,

JIP 23 Ilonyuyenue oOydaromuMHCS BO3MOKHOCTH CaMOPACKPBITHUS U camMOpeanu3alus

JINYHOCTH.

JIP 30 OcymecTBIsSIOMMN MOUCK W UCIOJIb30BaHUE WH(POpMAIUM, HEOOXOIUMOM IS

3 PEKTUBHOTO BHIMOTHEHUS PA3ITUYHBIX 33/1a4, TPOPECCUOHATBHOTO M JMYHOCTHOTO Pa3BUTHSI.
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2 CTPYKTYPA U COAEP/KAHUE YYEBHOI'O ITPEJIMETA

2.1 O6beM yueOHOro npeaMera M BU/bl y4eOHOH padoThl

Bun yueOHo# padboThbl

O0BéM B yacax

O0Bém 00pa3oBaTeJIbHOM MPOrPaMMBbI Y4e0OHOI0 NpeaMeTa 72
B TOM YHCJIE:

Coaep:xxanue yueOHOro MaTepuaJia 72
B TOM YHCJIE:

JIEKLHNH, YPOKH 34
camocTosTeNnbHas paboTa

MIPaKTUYECKUE 3aHATUS 28
1abopaTopHbIE 3aHATH 10
B T.4wi.IIpodeccnonaibHO-OPUEHTHPOBAHHOE COJEPKAHME 6
TEOpeTUIeCcKoe O0yueHue 2

MMPAKTUYCCKUC 3aHATUA

1abopaTOPHBIE 3aHATHS

[IpomexyTouHas arrecTanuu: 1M depeHINPOBAHHBIN 3a4€T 2 cemecTp,
npyrue popmbl atTectanuu — 1 cemecTp
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2.2 TemaTH4ecKuii IJIaH U cOoJlepPKaHUe Y4eOHOI 0 MpeaMeTa

dopmMupyembie
HaumenoBaHue KOMIIETEeHI[UH
Conep:kaHue y4eOHOT0 MaTepHuaJia, MPaKTUYeCcKue U J1adopaTopHbIe 3aHATHS, Oo0bem
PasIeIoB HTeM caMoCToOsITeIbHAs PadoTa 00y4Yaommuxcs 4yacos (OK),IIK u
JINYHOCTHBIE
pe3yabtarsl (JIP)
1 2 3 4
1 cemectp (32=14 yacoB — gk + 4 yaca 6 + 14 yacoB n3)
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4
Crpoenue atomoB | Teopernueckoe o0ydeHue
XHMHICCKHX CoBpemMeHHass MOZEIb CTpOocHHs aToMa. CHUMBOIUYECKUN SI3bIK XUMHUH. XUMHUCCKUI DIIEMEHT. OK 01, OK 02, OK 04,
SJICMCHTOB 1 DnekTpoHHas KOH(puUrypanus aroma. Kimaccudukanuss XUMHYECKHX 3JIEMEHTOB (s-, p-, d- OK 07, JIP 2, JIP 4, JIP
fipupona 3JIeMEHThI). BalieHTHbIe 351eKTpoHbI. BaneHTHOCTh. DIEeKTPOHHAS MPUPOJa XUMHUYECKON CBSI3U. 2 16. JIP 23. JIP 30
XAMAHECKON DIIEKTPOOTPHUIIATEIBHOCTD. BBl XUMUYIECKON CBSA3M (KOBAJICHTHAsI, HOHHAS, METAIUINYECKAs, ’ ’
CBs3H BOJIOPOIHAs) U CIIOCOOBI €€ 00pa3oBaHuUs
IMpakTuyeckoe 3ansitue Ne 1. OK 01, OK 02, OK 04,
Pemenne 3amanuii Ha UCTIOJIB30BAHUE XUMHUYECKOM CHMBOJIUKH 1 HE\I’BBaHI/II\/’I COEMHEHH 10 OK 07, JIP 2, JIP 4, JIP
HOMEHKJIATYPE MEXTYHAPOIHOTO COI03a TCOPSTHUCCKOW M TIPUKIIATHON XUMHH M TPUBUATBHBIX 16, JIP 23, JIP 30
Ha3BaHWM JUIS COCTABIICHUS XUMHUYECKUX (OPMYJT JIBYXaTOMHBIX COEIMHEHHH (OKCHJIOB, 9
CyIb(UI0B, THAPUIOB U T.I.) ¥ IPYTHX HEOPTAHUICECKUX COSTMHEHUN OT/ICTBHBIX KIIACCOB.
[IpakTudeckue 3alaHus Ha YCTAaHOBIEHHE CBSI3U MEXIY CTPOCHHEM aTOMOB XMMHUYECKUX
AJIEMEHTOB U TIEPHOINICCKIM H3MEHEHUEM CBOMCTB XUMUYCCKUX 3JIEMEHTOB M UX COCMHCHUN
B COOTBETCTBUHU C nosoxeHneM [leprnoandeckoil CUCTEMBI.
Tema 1.2. Conep:xanue yueOHOro MaTepuaJa 4
[epuonnuecknii  [IpakTuyeckoe 3ansThe Ne 2. OK 01, OK 02, OK 04,
3aKOH U Tabmuua | [lepuoamyeckas cuctemMa xumuueckux dneMeHToB JI.M. Menneneea. ®PU3M4ecKnuii CMBICT OK 07, JIP 2, JIP 4, JIP
J.1. Menneneesa [lepuoanueckoro 3akona J[.M. MennaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 16, JIP 23, JIP 30
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX MMM TPOCTBIX W CIIOKHBIX BEIIECTB B COOTBETCTBUU C 4

MI0JIO)KEHUEM XHMMHYECKOro anemeHTa B llepmomnueckoil cucreme. MupoBo33peHUYECKOE U
Hay4Hoe 3HaueHue [lepmoanueckoro 3akona JI.11. Menneneesa. IIpornossr J[.M1. Menneneesa.
OTKpBITHE HOBBIX XUMUYECKHUX JIEMEHTOB.




Pemenne npakTHKO-OPMEHTHUPOBAHHBIX TEOPETHMYECKHX 3aJaHUM HA  XapaKTEpHU3alHio
XUMHUYECKHUX 3JIEMEHTOB «Meramueckue / HEMETAJUIMYECKUE CBOMCTBA,
NEKTPOOTPHULIATEILHOCTE XMMHUYECKUX JJIEMEHTOB B COOTBETCTBUM C HMX DJIEKTPOHHBIM
CTPOCHHEM M IIOJIOKEHUEM B IIEPUOJUYECKOM CHCTEME XUMHYeCKux odnemeHToB JI.M.
Meunneneesay

Pa3znea 2. XumMmuyeckue peakumu
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Tema 2.1. Tunsr
XHUMHYECKHX
peakuuii

Conep:kanue y4e0OHOIro MaTepuaa

Teopernueckoe o0yueHue

Knaccudukanms u TUITBI XMMHUYECKUX PEAKIUi C y4aCTHEM HEOPTaHUYECKUX BEIIECTB.
Cocrapnenue ypaBHEHUHN peakuii COCAMHEHUS, PAa3JIOKEHUS, 3aMEIIIeHUs], 0OMEHa, B T.4.
peaKIuii TOpeHM s, OKHCICHUS-BOCCTAHOBIICHHUSI.

ypaBHGHI/Iﬂ OKHCJIICHUA-BOCCTAHOBJICHUSL. CTGH@HB OKHUCJICHHUA. OKI/ICJII/ITGJII) 1 BOCCTAHOBUTCIIb.
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENLHBIX PEAKIIHI METOI0M
3eKTpOHHOTrO OanaHca. OKUCIUTETFHO-BOCCTAHOBUTELHBIE PEAKIIUU B TIPUPOJIE,
MTPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEACITCILHOCTH 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
PacCUYCThl MO0 YpPAaBHCHHUAM XHUMHUUYCCKUX peaKHHﬁ. Mos kak CANHHUIIa KOJIMYECTBaA BCILICCTBA.
ModsipHast Macca. 3aKOHBI COXpPaHEHUS MacChl M 3HEPruu. 3aKkoH ABorajpo. MossipHblil 00beM
razoB. OTHOCUTENbHAS IUIOTHOCTh ra30B. PacdeTbl O ypaBHEHHUSM XUMHUYECKHX peakuui ¢
HCIOJIb30BAHUEM MACChl, 00beMa (HOpMaJIbHbIE YCIOBUS) a30B, KOJIMYECTBA BEIIECTBA

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

Tema 2.2.
DIIEeKTPOTUTHYECKA
s IUCCOLTHAIIHAS 1
WOHHEII 00MeH

Conep:xanue yueOHOro MaTepuaJa

Teopernueckoe o0yuenune

Teopus anekTponuTUdeckor auccounanuu. MoHbl. DNeKTponuThl, HEINEKTPOIUTHI. Peakiumn
noHHOro oomeHa. CocraBieHue peakluii HOHHOro oOMeHa IyTeM COCTaBJICHMS MX MOJHBIX U
COKpAIICHHBIX MOHHBIX ypaBHEHUH. KUCIOTHO-OCHOBHBIE pEaKIMH. 3aJaHusl Ha COCTaBJICHHE
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 “TUIBl XUMUYECKUX PEaKIIUi”.

HccnenoBanue THMOB (110 COCTaBY M KOJWYECTBY HMCXOJHBIX U OOPa3yIOIIMXCS BEUIECTB) W
NPU3HAKOB XMMMYECKMX peakuuid. I[IpoBeneHue peakuuii MOHHOrO OOMEHa, ONpeAeTeHHE
CpeJibl BOAHBIX PACTBOPOB. 3a/1aHUs HA COCTaBJICHHE HOHHBIX peaklni

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
HOMCHKIATYPA M |TTpenmer Heopranmdeckoif xumum. Kmaccudukamus HeopraHMdeckKuxX BemecTB. IIpocTsie 1 OK 01, OK 02, OK 04,
CTPOCHHUC coXkHbIe BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCUIIBI, KUCIOTHI, OK 07, JIP 2, JIP 4, JIP
HEOPraHN4CCKUX COJIH). B3auMocBs3b HCOPraHM4YCCKHUX  BCIICCTB. ArperaTHLIe COCTOSAHUA  BEIIECTBA. 16, JIP 23, JIP 30
BEIIICCTB Kpucrannuueckue v amopdHble BemecTBa. THMBI KPUCTAUIMYECKUX PELIETOK (aTOMHas, 2
MOJICKYJISIpHAsl, MOHHAs, METaJUIn4ecKas). 3aBUCUMOCTb (DU3MYECKHX CBOMCTB BELIECTBA OT
THINA KPUCTAJUIMYECKOW pEIIETKH. 3aBUCHMOCTb XMMHMUYECKOM aKTUBHOCTHM BEIIECTB OT BHJA
XUMHUYECKOH CBSI3U U THIIA KPUCTAIIMYECKON pemeTKu. [IpruunHbel MHOrooOpasust BelecTB
IIpakTuyeckoe 3anaTue Ne 4, OK 01, OK 02, OK 04,
HomeHknarypa HeoOpraHm4ecKux BEWECTB: HA3BAHUE BEWIECTBA MCXOMA M3 X XMMHYECKOH OK 07, JIP 2, JIP 4, JIP
(GopMyJIBl WM COCTaBJICHHE XHMHUYECKOH (OpMyNBl HMCXOIs M3 Ha3BaHHs BEIIECTBA 110 16. JIP 23. JIP 30
(v v 3 5
mexayHapoanoit (MFOITAK) unu TpuBHaabHON HOMEHKIIATYpE.
Pemenune mnpakTH4ecKMX 3aJaHMM 1O KIACCU(pUKALMU, HOMEHKIATYype H XUMHYECKUM 2
(dbopMynaM HEOpPraHMYECKUX BEIIECTB pa3jIMYHBIX KIAccOB (yrapHblil ras, yIJIGKUCIbIH ras,
aMMHaK, raiieHas HU3BECTb, HErallleHas HW3BECTb, IUThEBAs COJAa M JPYrMX): Ha3blBaThb U
COCTaBJISATh (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEACIATh IPHUHAUIEKHOCTD K KJIaccy.
HcTounuku xumudeckoi uHpopmanuu (cpeAacTB MaccoBod HMHpopmauuu, cetb MHTEepHET U
apyrue). Ilouck napopmanuu no Ha3BaHUsIM, HISHTH(UKATOpaM, CTPYKTYPHBIM (popMyam
Tema 3.2. @usuxo-| Coaep:kaHue yuedOHOro MaTepuaa 8
XUMHUYECKHE Teopernueckoe odyuenue
CBOMCTBA Mertamnel. O6mue Qu3nyeckue M XUMHUYECKHe CBOWCTBa MeTaioB. CrocoObl MOTYYEHHS. OK 01, OK 02, OK 04,
HCOPTraHMYCCKUX  3pageHne METAJUIOB U HEMETAJUIOB B MPHUPOJIE U KU3HENEATSIFHOCTH YeJIOBEKAa U OPTraHM3MOB. 2 OK 07, JIP 2, JIP 4, JIP
BCIICCTB Koppo3ust MeTaioB: BUibl KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU 16, JIP 23, JIP 30
Hemeramnpl. OOmue pusnueckre ' XUMUYECKUE CBOMCTBA HEMETA/UIOB. THIMUYHBIC CBOMCTBA OK 01, OK 02, OK 04,
HemeraiioB IV— VII rpynn. Knaccudukamus m HOMEHKJIATypa COEAMHEHUH HEMEeTaJlIOB. 2 OK 07, JIP 2, JIP 4, JIP
KpyroBopoTbl OMOT€HHBIX IEMEHTOB B IPUPO/JIE 16, JIP 23, JIP 30
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BEIIECTB (OKCHOB, THAPOKCHIIOB, OK 01, OK 02, OK 04,
KHCIIOT, coJiel U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEILIECTB, 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.

CocraBieHHEe YpaBHEHMM XMMMUYECKHX pEaKUUi ¢ Y4acTUEM IIPOCTBIX M  CIOXHBIX
HEOPraHMYECKUX BEIIECTB: METAJJIOB M HEMETaVIOB; OKCHUIOB METAJIJIOB, HEMETAUIOB H
aM(bOTepHBIX 9JICMCHTOB, HCOPraHNM4YCCKUX KHUCIIOT, OCHOBAHUU U aM(bOTepHBIX THAPOKCHUOOB;

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

HEOPraHMYECKUX COJICH, XapaKTepu3yIOIUX UX CBOMCTBA. 2

Pemenne mnpakTUKO-OPMEHTHUPOBAHHBIX TEOPETUUECKUX 3aJaHUl Ha CBOMCTBAa, COCTaB,

[OJTydeHHe U 0e30I1aCHOE MCIIOJIb30BAaHME BAXKHEMIINX HEOPraHUYECKUX BELIECTB B OBITY M

IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKA
Tema 3.3. Coaeprxanue yueOHOro MaTepuasa 2
Wnentuduxanus |JlaGoparopnoe 3ansTue Ne 2. OK 01, OK 02, OK 04,
Heopranndeckux |Jlaboparopnas pabora «MneHTH(UKALKM HEOPIraHUIECKUX BEIIECTBY. OK 07, JIP 2, JIP 4, JIP
BeIIECTB Pemenue skcriepuMEHTAIBHBIX 33ja4 10 XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAILIOB, 10 16, JIP 23, JIP 30

pacro3HaBaHMIO U MOJTYYEHHUIO COEAMHEHUH METaJUIOB U HEMETAJIIOB. 2

Wnentudukaiyss HeOPraHUIeCKUX BEUIECTB C HUCIOIB30BAaHUEM MX (PH3UKO-XUMHUECKUX

CBOMCTB, XapaKTEPHBIX KaUeCTBEHHbIX peakuuii. KauecTBeHHbIE peakiiuy Ha Cynbdar-,

KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHMSI

2 cemectp (40=20 yacoB gk + 6 yacoB ;10 + 14 yacoB n3)

Pa3nean 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 24
Tema 4.1. Coaepixanue yueOHOro MaTepuasa 4
Knaccugukanus, | Teoperndeckoe oGydyenue
CTpPOCHHE 1 ITosiBiieHME U pa3BUTHE OPTAHUYECKOW XUMUHU KaK Hayku. [IpenMer opranndeckon XuMuu. OK 01, OK 02, OK 04,
HOMEHKJIaTypa MecTo u 3HaYeHHE OpPraHMYeCKON XMMHUHU B CUCTEME €CTECTBEHHBIX HayK. OK 07, JIP 2, JIP 4, JIP
OpraHMYECKUX XUMUYECKOE CTPOECHUE KaK IOpPAJOK COECIWHEHHS aTOMOB B MOJIEKYyJE COIJIaCHO HX 16, JIP 23, JIP 30
BEIICCTB BaJICHTHOCTU. (OCHOBHBIE TMOJOXEHUS TEOPHUM XUMHYECKOIO CTPOEHUS OpraHMYeCKHUX

coequHeHnil A.M. bytnepoBa. YTinepoaHblil CKElIEeT OpraHM4eCKONH MOJIEKYJBl. 3aBUCUMOCTD

CBOMCTB BEILLIECTB OT XMMHUECKOTO CTPOSHUS MOJIEKYJl. MI3oMepusi U ©30MepHI. 2

Ilonatue o ¢yHkumoHanbHOM Tpynmne. Panukan. [IpuHIMIBL KiaccHpUKAMKA OpPraHUYECKHX
coelMHEHUI. MeXayHapoaHas HOMEHKJIATypa W IPUHIUIBl HOMEHKJIATypbl OPraHMYECKHX
coequneHuil. Ilonatme 00 azoTcomep)KallUX COEIUHEHUAX, OHOJOTMYECKH AaKTHBHBIX
BeniecTBax (yriieBosax, )Xupax, Oenkax u Jip.), BRICOKOMOJIEKYISIPHBIX COSTMHEHHUSX (MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO)




IIpakTnyeckoe 3ansiTue Ne 6.

Homenkiatypa ~ OpraHM4YecKMX  COCQUHEHUW  OTHIENBHBIX  KJIAcCOB  (HACBIIICHHBIE,
HEHACBILICHHBIE U apOMAaTHYECKUE YTIEBOAOPOAbI, CIUPTHI, (DEHOJNBI, albJErH/ibl, KETOHBI,
KapOOHOBBIC KHUCIOTHI U Jp.) CocTaBleHHE MOJIHBIX M COKPAIICHHBIX CTPYKTYPHBIX (hopmyi
OpPraHMYECKUX BEIIECTB OTAEIbHBIX KJIACCOB, UCIOJB3YS MX Ha3BaHMS MO CUCTEMATHYECKOW U
TPUBHAIILHON HOMEHKJIAType (3THUIICH, alleTUIICH, TTIUIepUH, PeHoN, popManbaeru, YKCycHas
KHCIoTa, ruIuH). Pacy€rel mpocreiimieid ¢GopMyibl OPraHUYECKON MOJIEKYNbI, UCXOIS U3
3JIEMEHTHOTO cocTana (B %)

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

Tema 4.2.
CBolicTBa
OpraHUYeCKHUX
COeIMHEHUN

Conep:xanue yueOHOro MaTepuaJia

12

TeopeaneCKoe oﬁyqe}me

OU3NKO-XUMUYECKUE CBOICTBA OPraHUUECKUX COEIMHEHUN OTAEIbHBIX KJIACCOB (0COOEHHOCTH
KJ1accu(UKaLMU U HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOIMYECKHH psii v olmas Gopmyia;
n30Mepusl; PU3MUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CITOCOOBI IMOJTyUeHUS ):

— IIpelesIbHbIE YIJIEBOJOPOJbl (aJKaHbl M LUKIOAIKaHbl). ['OpeHne MeraHa Kak OJIUH W3
OCHOBHBIX MCTOYHHMKOB Te€IJJa B IPOMBILUIEHHOCTH U ObiTy. CBOHCTBAa IPHUPOAHBIX
YIJI€BOJIOPOAOB, HAX0XKIEHUE B IIPUPOJIE U IPUMEHEHHE aJIKAHOB;

— HenpeJeNbHbIe (AIKEHbl, JIKUHBI U AJIKaJHUEHbl) U apOMaTHYECKHUE YIieBOA0poAbl. ['opeHue
alleTWJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU 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, KHUpPBI, YriaeBoisl). IlpakTuueckoe NpPHUMEHEHHE STUIICHTIUKOIIS,
riauiepuHa, pexona. [Ipumenenue popmanbaernaa, aneranbIeruja, yKCyCHOU KACIOTh. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIOT. 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, MONMUMep, CTPYKTYpHOE
3BeHO. [lonmuMepu3anus dTUIeHa Kak OCHOBHOE HAIIPABJIICHUE €70 UCIIOJIb30BaHU.
I'eneTndeckas CBsI3b MEXKy KJ1aCCaMU OPraHU4EeCKUX COCTMHEHHUN

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 KJIAaCCOB (TpUBUAIbHAA U MEXIyHApOJHAs
HOMEHKJIATypa, XUMHUYECKHE CBOICTBA, CIOCOOBI TOJYYEHHUs): TMpeleNbHble (ajJKaHbl |
HHKHO&HK&HBI), HETIPCACIIBHBIC (aJ'IKeHBI, AJIKUHbI H aIIKa)]I/IeHI)I) n  apoMaTHYCCKHUC
YTJI€BOAOPOABI, CIUPTHI U (PEHOJIbI, KApOOHOBBIE KHCIOTHI U 3(UPHI, adbJETHIbl U KETOHBI,
AMHWHbBI W aMHWHOKHCIIOTBI, BBICOKOMOJICKYJIAPHBIC COCIWHCHUA. 3a)IaHI/I5[ Ha COCTaBJICHUEC
YPAaBHEHUI XMMHUYECKHUX PEAKIMM C Y4acTHEM OPraHWYECKUX BEUIECTB HAa OCHOBAaHUM HX

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




COoCTaBa U CTPOCHUA

IIpakTyeckoe 3ansaTHe Ne 8.

CocraBieHnne cxeM peakuuii (B TOM  4ucie MO  MNPEAJIOKEHHBIM  EMOYKaM
MPEBPAIICHUI ), XapaKTePU3YIOIIUX ~ XMUMHYECKHE CBOMCTBA OpPraHUYECKUX  COCAMHEHUH
OTJENbHBIX KJIACCOB, CIOCOOBI MX TMOJYYeHHs] U Ha3BaHHE OPraHMYECKHX COCJAMHEHUHN IO
TPUBUAJILHON WIA MEKIYHAPOAHOU CHCTEMATHYECKOM HOMEHKIIATYPE.

PemreHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/JaHUM Ha CBOKMCTBA 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.

JIabopatopnas pabora “IIpeBpamieHusi opraHn4ecKux BemiecTB npu HarpeBanuu". [lomydenue
STUJIEHA U U3Y4YEHUE €Tr0 CBOMCTB. MoaenpoBaHue MOJIEKYJI U XMMUYECKUX MIPEBpaIICHUN Ha
npuMepe TaHa, dTWICHA, alleTHIICHA U Jp.

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
3HAYEHUE U
MIPUMCHCHHE B
OBLITOBOM U
MPOU3BOACTBEHHOMN
JIeITeIIbHOCTH
yeJoBeKa

Coaep:xanue yueOHOro MaTepuaJia

Teoperuueckoe o0yueHue

buooprannueckue coequHenus. [Ipumenenue u 6uonoruyeckast posib yrieBoaoB. OKucieHue
YIJIEBOJIOB — UCTOYHUK 3HEPIMU KHUBBIX OpraHuzMoB. OO0nacTu NpUMEHEHUs aMHHOKHCIIOT.
IIpeBparenus GenkoB nUIK B opranusMme. buonorndeckue ¢pynkuun 6enkos. buonornyeckue
¢GyHKIMM xKpoB. Ponb opraHnyeckoi XMMHUHK 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 XuMuM B pelIeHUH MPOOIEM SHEPreTUYECKON O€301MacHOCTH, B Pa3BUTUHU
MEIULUHBI, CO3JaHUU HOBBIX MaTe€pHajoOB, HOBBIX HMCTOYHUKOB 3HEPrHM (aJbTepHATHBHbIC
HCTOYHUKHU 3Hepruu). OnacHOCTh BO3/IEHCTBUS HA )KMBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB
OTIENbHBIX KJIAcCOB (YIJI€BOAOPOABI, CHUPTHI, (PEHOJIbI, XJIOPOPTaHUYECKUE IMPOU3BOIHBIE,
aJIbJIETUJIbI U JIP.), CMBICII TOKA3aTeNsl IPEAEIbHO JOIMYCTUMON KOHIICHTPAluU

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

JlabopaTopHoe 3ansitue Ne 4.

JlabopaTopHas pabota: “VneHTudukaims OpraHUYECKUX COCTUHEHUU OTAEIbHBIX KJIACCOB’
WNnentudukanus opraHMYeCKUX COCTUHEHHH OTAENBHBIX KIACCOB (HAa MpHMEpE albJErHjIoB,
KpaxMaja, YKCYCHOM KHCJIOTBHI, O€IKOB M T.MI.) C WCIOJIb30BaHWEM HX (DU3UKO-XUMHUUYECKHX
CBOMCTB M XapaKTEPHBIX KAueCTBEHHBIX peakiuil. JleHaTypamusi Oenka Mpu HarpeBaHUH.
IIBeTHBIe peaknuu OenkoB. BO3HUKHOBEHHWE AaHATUTHYECKOTO CHUTHANA C TOYKH 3PEHUS
XUMHYECKUX TMPOLECCOB TMPH MNPOTEKAHMH KAYeCTBEHHON peakIiuu, MO3BOJIAIONIEH
UACHTUDUIMPOBATH MPEIJIOKECHHBIE OPTaHNYECKHE BEIIEeCTBA

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

CKOpOCTh peakiiy, €€ 3aBHCHMOCTh OT Pa3IM4YHBIX (PAaKTOPOB: MPHPOJBI pPearupyrommx
BELIECTB, KOHILIEHTPALMM PEarupyrolluX BELIECTB, TEMIEPATYPbl M IUIOLIANN pPEaKLHOHHOU
noBepxHOCTU. TeruoBele 3(PQPEKTHl XUMHUYECKUX peakiuid. OK30- M IHAOTEPMHUECKUE,
peaxkuuu.

OO6patumMocTh peakuid. XMMUYECKOE PABHOBECHE U €r0 CMELICHHE IMOJT JCHCTBUEM PA3THUHBIX
(bakTOpoB (KOHIEHTpAlMsl peareHTOB WJIM IPOAYKTOB peaklUH, JaBJCHUE, TeMIleparypa) s
CO3JjaHUsl ONTUMAJIbHBIX YCIOBUN NIPOTEKaHUs XUMU4YeCKuX npoueccon. IIpunnun Jle [laTense

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

IIpakTnyeckoe 3ansiTue Ne 9.

Pemenne mNpaKkTUKO-OPHEHTHUPOBAHHBIX 3aJaHWi HAa aHaiuu3 (AKTOpOB, BIHUSAIOUIMX HA
M3MEHEHHE CKOPOCTH XMMUYECKON PEeaklUu, B T.4U. C MO3ULUHN SKOJOTMUYECKH 11e1ecO00pa3HOro
MOBE/ICHUA B OBITY M TPYJAOBOM [EATENbHOCTU B LEISAX COXPAHEHUS CBOETO 3JI0pPOBbS M
OKpY>KaroIllell IPUPOIHOM Cpenbl.

Pemrenne npakTHKO-OpUEHTHPOBAHHBIX 3aJaHUi HAa npuMmeHeHue npuHuuna Jle-Illarense mis
HaXO0XKJICHHUs HaIpaBJICHUS CMELICHUs PaBHOBECHS XMMUYECKON peakIM U aHajau3 (akTOpoOB,
BJIMSAIOIIMX HA CMEHIEHUE XMMUYECKOTO 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 ¢usuko-xumuueckuit mnpouecc. PactBopel. CrocoObl MHpUTOTOBICHUS
pactBopoB. PactBopuMocTb. MaccoBast 0151 pacTBOpEHHOro BemecTBa. CMBICH MOKa3aTels
MIPEACIIBHO JOIYCChI ONPEACIIEHHBIX BEIIECTB.

PemreHne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha pPacTBOPBI, MCIOJIb3yEeMbIE B
OBITOBOM M POM3BOACTBEHHOH I€ATEIbHOCTH 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 yueOHOIro MaTepuasa

JlabopaTopHoe 3ansitue Ne S.

JlabopaTtopHas pabota «IIpuroroBieHne pacTBOPOBY».

[IpuroroBneHre pacTBOpPOB 3aJaHHOM (MaccoBoil, %) KOHIEHTpauuu (C TPaKTHKO-
OpPUEHTUPOBAHHBIMU BOIPOCAMHM) U OTIPEIETICHUE CPEIbl BOJHBIX PACTBOPOB.

Penienue 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 (COEPKAHUE TPUKJIATHOTO MOXYJIS)




Pa3znen 7. XuMus B ObITY U POM3BOJACTBEHHOI 1eATEJIHbHOCTH YeJI0BEKa 6

Xumust B ObITy 1 _|Conep:kanue yuedHOro MaTepuasia

TIPOU3BOICTBCHHOM Teopernueckoe o0yueHue

ACATEIRHOCTH Hogeiime nocTHkeHUsT XUMUYECKOW HAyKHM M XHMHYECKOW TexHoJioruu. Posib Xxumuu B OK 01, OK 02, OK 04,

YyesjgoBeKa . N N
00eCIeYeHNN JKOJIOTHYECKOM, HSHEPreTUYeCKOW 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
HMCTOYHUKOB (Hay4Has U yueOHO-Hay4YHas JINTepPaTypa, CPEICTBA MACCOBOM MHPOPMAIUH, CETh
WHurtepuer)
IIpakTuyeckoe 3ansaTue Ne 10. OK 01, OK 02, OK 04,
[louck m aHanu3 KeWCOB O NMPUMEHEHUHM XMUMHUYECKHUX BEIIECTB U TEXHOJOTHHA C YYETOM OK 07, JIP 2, JIP 4, JIP
Oyaymier mpopecCHOHANBHONW ACSITENLHOCTH 10 TEMaM: BaKHEHIIME CTPOUTCIBHBIC 16, JIP 23, JIP 30
Marepuaibl, KOHCTPYKIIMOHHbIE MaTepHallbl, KPAacKW, CTEKJIO, KepaMHKa, MaTepuaibl s 4

AJIEKTPOHUKH, HAHOMATEPHaJIbl, TEKCTUJIbHBIE BOJIOKHA, UCTOYHUKU YHEPTUU, OPTaHUUECKHE U
MUHEpaJbHbIE YI00peHus, IEKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.

3ammra: [IpencraBieHue pe3ynbTaTOB pelIeHUS KeHcoB B (GopMe MHHH-JOKIAAa C
Mpe3eHTalue

IIpomexyTounasi arrecTanum: 1uddepeHuMpPOBAHHBIN 3a4éT 2 cemecTp, Apyrue Gpopmbl
arrecrauuu — 1 cemectp

Bcero

72




3. YCJIOBUS PEAJIM3AIIMHA ITPOTPAMMBI YYEBHOM JUCIHATLIMHBI
3.1 TpeOoBaHus K MUHHMAJIbHOMY MATEePHAJBLHO-TEXHHYECKOMY 00ecne4YeHU 0

YueOHBbII peIMeT peau3yeTcs B:
a) yuyeOHOM kaOuHeTe Kabuner xumuu, 6M0JI0r Ul
O06opynoBanne yueOHOT0 KaOMHeTa:

- I0CaJ0YHbIE MECTA 10 KOJIUUYECTBY 00Y4aIOIUXCS;

- pabouee MecTO IpenogaBaress;

- METO/IMYECKUE MATEPUAIIBI 0 JUCLUILIMHE.

OCHaIIEHHOCTh: KOMIUIEKT Y4eOHON MeOenn (CTOJIbI YUYeHHUYECKHE, CTYJIbsl YYEHHYECKHE,

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

HaGoper komnexuwmii: "Uyryn wu cramp"; "AmomMuHui", "Bosiokna", "Metaiubr",
"Munepansl U ropHbie mopoabl", "Munepanbubie ynoopenus"; "HedTs 1 BaxkHeilne MpoyKThl ee
nepepadotku"; "Ilracrmaccer"; "Tommueo"; "Illkama TBepaocT";

TexHuyeckue cpencTBa OOy4YEHMs: MPOEKTOpP MEPEHOCHOM, PKpaH MEePEeHOCHOM, dKpaH A
NIUHAMHUYECKHUX ITOCOOUH.

VYyebHo-HarIsIIHBIE TOCOOUS - KOMILUIEKT IJIAKATOB XUMUKOB

TexHunueckue cpeacrsa oOyueHuss pabouyero Mecrta NpPenoAaBaressi: KOMIIbIOTEPHOE
00opyIoBaHUE, KOTOPOE TOJDKHO COOTBETCTBOBATH COBPEMEHHBIM TPEOOBaHHSIM OE30MACHOCTH U
HaAEKHOCTH, IPEAYCMATPUBATh BO3MOXKHOCTh MHOTO()YHKIITMOHATILHOTO HCIIOIb30BaHUS KaOMHETa,
C IIeJIbI0 U3YYEHHSI COOTBETCTBYIOUICH NHUCHUIUIMHEI, MyJIbTUMEIUITHOE 000pyA0BaHue (TIPOEKTOP U
MIPOEKIIMOHHBINA YKpaH UM UHTEPAKTUBHAs JOCKA), IOKalIbHAas CeTh C BBIXOJIOM B Internet.

HaumeHoBanue crenuaibHOrO TIOMEUIEHHS: YydeOHas ayauTopus Mg IPOBEICHUS
MPAKTUYECKUX 3aHSATUH, TPYMIOBBIX KOHCYJIbTAIMM, UHIUBUAYATHHBIX KOHCYJIBTAIMM, TEKYIIEro
KOHTPOJII M TPOMEXKYTOYHOW aTTECTallid, OCHAIICHHBbIE OOOPYIOBAHUEM M TEXHUYECKUMH
cpencTBaMu OOy4YeHHSs, a TAaK)K€ YMTAJIBbHBIA 3aJl, IOMEIIEHUs NI CaMOCTOSITEIbHOM paboThI, C
nocrynoM k cetu «MuaTepuer» u SUOC.

0) JlabopaTopusi «Xumus»

OcHalleHHOCTh: KOMIUIEKT y4eOHON Mebenu (CTONbI y4eHHYeCKHe, CTYJNbsS YUYEHUYECKUE,
CTOJ TpernojiaBareis, CTyN MpernojaBaTens), mKad aAns oaexabl — 1mrT., mkad KHWKHBIA — 1IT.,
mkag ¢ moiakamu- 1 mr.,

JlaboparopHnoe obGopynoBanue: Becbl HP-200 (1 mr.); Habop maGopaTopHO#l MOCyasl U
MPUHAJUICKHOCTEH;  00OpymoBaHWE  JUIi  JEMOHCTPAllUM  XHMHUYECKMX  OMNBITOB,  CTOJI
JI€MOHCTPALIMOHHBIA XUMUYECKUH, CTOJI JIaOOpATOPHBIA XUMUYECKUH (2 IIT.), CTOJ JIabopaTOPHBIN
C MOMKOM W CYIIUIIKOU, CTYJ TaOOpaTOPHBIN, TyMOa METAJUTMYECKas MOAKAaTHAs, mKad I TOCYAbI
1 IpubOpoB (XUM.), MKad A XpaHEHUs] XUMHUYECKUX PEeaKTUBOB, Mkadp menuuuHckuid [IMM 2,
TENeKKa XUMUYECKas.

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

n

HabGop neopranuka",
«Habop nns coctaBieHus 00bEMHBIX MOJIETICH MOIEKYI.
tabnuna "Ilepuoanyueckas cucreMa XUMHUYECKUX dJeMeHTOB MenneneeBa'"- 1 mt.; Tabnuia
"PacTBOpUMOCTH COJIEH, KUCTIOT U OCHOBaHMiI B Boje" - 1 mT.;
IlepeyeHb JIMIEH3MOHHOTO M  CBOOOJAHO PACHPOCTPAHAEMOr0 TPOrPAMMHOIO
obecreyeHus:
1. JIuneH3nOHHOE CUCTEMHOE U MPHUKIIATHOE MPOrPaMMHOE 00ECTICUCHHE;
2. JIuIeH3MOHHOE aHTUBUPYCHOE MPOTrPAaMMHOE O0eCTICUeHHE.



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

1. DnexTponnas mwiatdopma: Zoom;

2. DnekrponHas miargopma Moodle.

3.2. UnpopMmannoHHOe obecniedeHre peajn3alui NPOrpaMMbl

Jlna peanuzanuu mporpaMMbl OMOIMOTEUHbIM (POHJ 00pa3oBaTeNbHONW OpraHU3alMi UMEET
NeYaTHbIe W/WJIM AJIEKTPOHHBbIE 00pa3oBareiabHble U MH(OPMALMOHHBIE PECYPCHI, UCIONb3yEMbIE B
o0pa3oBaTelIbHOM IMpoIiecce.

IlepeyeHb pexkoMeHAYeMbIX Y4YeOHBIX W3JAaHMH, JONOJHHUTEJILHON JHMTEPaTypPbl
HNuTepHeT-pecypcoB, 0a3bl JaHHBIX 0HM0IM0TEeYHOr0 oHa:

3.2.1.0cHOBHBbIE HCTOYHUKH:

Jlebenes FO. A., | Xumus : yueOHuk | MockBa :  M3maTenbCcTBO | [DIEKTPOHHBIN pecypc]
Qanees 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-¢
W31, HCTIP. U JOTI.

Huxonbckuit A. | Xumus : yueOuuk | Mocksa : M3naTenbcTBO [DnexTponHbIi pecypc]
b., CyBopoB A. | u mpaktukym anst | FOpaiir, 2023. — 507 ¢. —
B. CpEIIHETO (ITpodeccuonansuoe

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

https://urait.ru/bcode/5135

37
Pymsutuc I'. E. | Xumus: 6a3zoBeiii | Mocksa: [IpocBemienue, [DnexTponHbIi pecypc]
YPOBEHb : 2024, — 336 ¢. — pexum
y4eOHUK JIOCTYyTIA:
https://e.lanbook.com/boo
k/408677
3.2.2.J/lonoIHUTEIbHbIE HCTOYHUKH:
®anees [.H Xumus. Mocka :  M3gatenbcTBO | [DAEKTPOHHBINA pecypc]
3a/IaYHVK : FOpaiit, 2023. — 236 c.
yuyeOHOoe Mmocolue | pekum JocTyma:

st cpennero | 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 o0Opa3oBaHusl | 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. Ilepunoauyeckue 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 OHLCHKa pEe3yJIbTaTOB

OCBOCHHUA

0011e00pa3oBaTeNbHON  TUCITUTLINHEI

pacKpbIBAlOTCA Yepe3 IUMCUUIUIMHAPHBIE Pe3ysbTaThl, HAalpaBiIeHHbIE HA (OPMHUpPOBAHUE OOMIUX M

HpO(i)eCCI/IOHaJ'IBHI)IX KOMHeTeHHHfI I10 pasaciiaM U TEMaM COACPIKaHHUA yqe6Hor0 Marcpuaia.

[Tpomexxyrounas arrecramus B popme auddepeHmpoBanHoTo 3a4é€Ta (2 cemectp)

Oomue komnerenun (OK), Paszngen/Tema THn OLeHOYHbIX
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
MIPaKTUYECKON pabOTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3a/IaHMS;
- ITon6op, aHaIu3 u
npeoOpazoBaHue yueOHOU
uH(popMaIu
OK 02. Hcnons3zoBate | 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 uanpopmaruu u | Tema 3.2, Tema - 3amaHus Ha  MCIOJb30BaHUS
nH(pOpMaIMOHHBIE TeXHONOTHH | 3.3 XUMUYECKOMN CHUMBOJIMKH u
TS BBITIOJTHEHUS 3amagd | P4: Tema 4.1, Ha3BaHUU COETMHEHNN 1o
npodeccnoHanbHOMI Tema 4.2, Tema HOMEHKJIATYpE  MEXAYHApPOJHOIO
JEeSITeTbHOCTH 4.3 cor03a TEOPETHYECKON "
OK 01, OK 02, OK 04, OK 07, | P5: Tema 5.1 MPUKJIATHON XUMUU U TPUBUATIBHBIX
JIP 2, JIP 4, JIP 16, JIP 23, JIP | P6: Tema 6.1 Ha3BaHHI TSt COCTaBJICHUA
30 P7: Tema 7.1 XUMAYECKUX (POPMYIT;
- Pesynbrar BBITIOJTHEHUS

BHCAYOAUTOPHBIX CaAMOCTOSATCIIbHBIX
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padot

- Pesynbrar BBITIOJTHEHHUSI
MPAKTUYECKON paboThI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- [Tox6op, aHam3 "
npeoOpa3oBaHue y4ueOHOMH
mHpOopMaun

OK 04. Oddexruno | P2: Tema 2.2 - YCTHBIN ompoc
B3auMoJieiicTBOBaTh U pabotars | P4: Tema 4.2, Tema 4.3 | 3aciymuBaHue  CcOOOIIEHUH U
B KOJUIEKTHBE U KOMaHJIe 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 HA3BaHMIA COCTUHEHUI 1o
HOMEHKJIAType  MEXAyHapOJHOTO
COr03a TEOPETUYECKOMN 51
MPUKJIATHON XUMHUU U TPUBHAIIBHBIX
Ha3BaHUI TUIst COCTaBIICHHS
XUMHUYECKUX POPMYI;

- Pesynbrar BBITIOJTHCHHUSI
BHEAYIUTOPHBIX CAMOCTOSITEIbHBIX
pabot

- Pesynbrar BBITIOJTHEHU S
MPaKTUYECKON pabOThI;

- Pesynbrar BBITIOJTHEHUS
maGopaTopHO 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 -[IpakTHKO-OpUEHTHPOBAaHHbBIE

W3MEHEHHUU KJIUMaTa, RaJlaHus;

MPUHIUITBI OepexITMBOTo - ITon6op, aHau3 u

MPOU3BOJICTBA, 3(PPEKTUBHO rpeoOpa3oBaHue yueOHOU

JeicTBOBATh B MH(pOpMaIINH;

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: ONPOC, PEMPOAYKTHUBHBIC YIPAKHEHHS IO 3aKPEIUICHHIO M OTpabOTKe
M3Y4YEHHOTO MaTepuaa
5.2 AKTHUBHBIE W HWHTEPAKTHBHBIC: 3BPHUCTUYECKHE Oecelbl, TUCKYCCHHU, KPYIJBIH CTOI,
IIPE3CHTALNS, BUKTOPHHA, KBECT.
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