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PaGouas nmporpamma ydueonoi aucturummael OOJ1.07 Xumus ais cnermanibaocT 09.02.01 Kommbio-
TEpHBIE CUCTEMBI M KOMILJIEKCHI pa3padoTaHa B COOTBETCTBHH C TPEOOBaHUAMU: (eIepaIbHOTO TOCY-
JapCTBEHHOTO 00pa30BaTENBHOTO CTAaHIAPTa CPEITHEro 00IIero 00pa3oBaHms, YTBEPKACHHOTO MTPHUKa-
30M Muno6pnayku Poccun ot 17.05.2012 Ne 413 (3apeructpuponano B Muntocte Poccuu 07.06.2012
Ne 24480); dhenepanbHOro rocy1apcTBEHHOTO0 00pa30BaTEIILHOTO CTAHIAPTa CPEIHETO POECCHOHATh-
HOTro oOpa3zoBanus creruanbHoct 09.02.01 KomnbioTepHble CHCTEMBI U KOMITIEKCHI, YTBEPKACHHOTO
npuka3zoM MunooOpraayku Poccun ot 25.05.2022 Ne362 (3apeructpupoBano B Muniocte Poccun
28.06.2022 N 69046); dhenepanbHOii 06pa30BaTEILHOM IPOrPaMMbI CPETHETO 0OIIEr0 00pa3oBaHus,
yTBepAEHHON npukazoM Munnpocseuienus Poccun ot 18.05.2023 Ne 371 (3apeructpupoBaHo B Mu-
Htocte Poccun 12.07.2023 Ne 74228); ¢ yuérom npuMepHOi paboueit mporpaMmmbl 00111e00pa3oBaTesb-
HOM TUCIUTUTHHBI « XUMUS» Ul POPECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3aIluii, METOINKH TIpe-
M0/IaBaHus 00111e00pa30BaTENFHON TUCITUIUIMHBI « XUMUS» YTBEPKIAEHHBIMU Ha 3acenanuu Coera 1o
OIICHKE KaueCcTBa MPUMEPHBIX pab0UYUX MPOrpaMmM 00I111€00pa30BaATEIHLHOTO M COLIMATIBHO-

T'YMaHUTapHOTO LIMKJIOB CPeJHETo MpodeccuoHanbHOro oopasoBanus (mpotokos Ne 14 ot
30.11.2022r.).
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1. OBLIAA XAPAKTEPUCTHKA PAEO‘IF‘JJP'I IHPOI'PAMMBbI
OBHIEOBPA3OBATEJBHOU YYEBHOU JNCIUIIINHBI
00/.07 XUMUA

1.1. MecTo ITMCHMNJIMHBI B CTPYKType NMPOrpaMMbl MOATOTOBKH CIHEIHATH-
CTOB CpPe/IHET0 3BeHA:
obmeobOpasoBarenbHas yueOHas mucrummHa OOJ[.07 Xumus sBisercst 00s3aTeNnb-
HOW YacThIO 00111e00pa30BaTEILHOTO IIUKIA TPOTPAMMBI IIOATOTOBKU CIICIIUAIMCTOB
cpennero 3BeHa B cootBeTcTBUM ¢ PI'OC CIIO mo cnemmanproctr 09.02.01 Kowm-
MBIOTEPHBIC CUCTEMBI M KOMITJICKCHI.

1.2. llesb U nJIaHUPYeMBbIe Pe3yJbTATHI OCBOCHUS TMCHUIIIMHbI:

1.2.1. Ilesin 001mIe00pa3oBaTeIbHON YUeOHOH JUCHTUTNITIMHBI
Conepxxanue mporpaMmsel obiieoopasoBarenbHoi yueoHoi auctuminabel OO.07 Xu-
MU HaMpaBJIEHO HA IOCTMXKCHHUE CIICTYIOIICH 11eJIH:

- (opmupoBaHHe y CTYACHTOB NPEJCTABICHUS O XUMHUYECKON COCTaBIISIIOLIEH
€CTECTBEHHOHAYYHON KapTUHBI MUpa KaK OCHOBBI MIPUHSTHUS PEUICHUN B )KM3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYyAIIUSIX, OTBETCTBEHHOIO MTOBEJICHUS B IPUPOIHOM cpeie.

3amaun guctuminael OO /.07 Xumus:

1) chopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX IPO-
LIECCOB U SIBJICHUM B OKPY>KAIOILIEH Cpeie, LENOCTHOW HAYYHOM KapTUHBI MUpPa, B3aUMO-
CBSI3U M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTaBIATH (DOPMYJIBI HEOPTAHMYECKUX U OPTaHUYCCKUX Be-
IIECTB, YPABHCHHSI XUMHYCCKUX PEAKINK, OOBSICHATh UX CMBICI, HHTEPIIPETHPOBATH Pe-
3yJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) copmMupoBaTh HaBBIKM MPOBEACHUS MPOCTEUITUX XUMHUYECKUX DKCIEPUMEH-
TaJbHBIX HMCCJIEIOBAHUN C COOMIOZCHUEM MpaBUsl O0€30MacHOr0 OOpalleHusi C Bellle-
CTBaMHU U J1a0OpaTOPHBIM 000PYI0BAHHEM;

4) pa3BUTh yMEHHUS HCIOJIH30BaTh HMHGOPMAIMIO XUMHUYECKOTO XapakTepa H3
Pa3TUYHBIX UCTOUYHUKOB;

5) chopmupoBaTh YMEHHS MPOTHO3UPOBATH MOCIEACTBUS CBOEH NESITEIIbHOCTH U
XUMUYCCKUX MPUPOIHBIX, OBITOBBIX M MPOW3BOCTBEHHBIX MTPOIIECCOB,;

6) chopMHpPOBaTh MOHUMAHNUE 3HAYMMOCTH JOCTHIKECHUH XMMHYECCKOW HAyKH U
TEXHOJIOTUM JIJIsl pa3BUTHSA COLMATBHON U MMPOU3BOACTBEHHOM cdep.

1.2.2. Ilnanupyemsbie pe3yJbTaTbl OCBOCHHMs 001Ie00pa3oBaTEeILHOM
yueOHou qucuuiinHbl B c00TBeTCTBUU ¢ PI'OC CIIO n Ha ochoe ®I'OC COO
Oco0oe 3HaueHue AUCIUIUIMHA UMEET NMpU (GOPMHUPOBAHUU U PA3BUTHUU OOILIUX W IMPO-
deccuonanpabix kKommerennui ( I[1K) B coorBercTun ¢ ®I'OC CIIO mo
cneruainbHocT 09.02.01 KoMmbloTepHBIE CUCTEMBI U KOMILIEKCHI.



Koa n HaumeHoBanune
¢dopmupyembIx KOMIIE-
tenuni (OK, IIK)

I[Inanupyembie pe3yabTaThbl 0CBOEHHUS TUCHMILINHBI

oo0ue

ANUCHUIVIMHAPHBIC

OK 01. Bwibupats crmocoOsbl
penieHus 3agad mpodeccro-
HAJIbHOW JeSITeIIbHOCTH
NPUMEHHUTEIHHO K pa3iiny-
HBIM KOHTEKCTaM

B yacrtu Tpynosoro BocmuTa-
HUS:

- TOTOBHOCTb K TPYyZly, OCO3ZHAHUE
LIEHHOCTH MacTepCTBAa, TPYIOJIIO-
Oue;

- TOTOBHOCTb K aKTUBHOM Jesi-
TEJIBHOCTH TEXHOJOTMYECKOH U
COLIMAJIbHOU HaIIPaBJIEHHOCTH,
CIIOCOOHOCTh WHULAUPOBATH,
IUIAHUPOBAaThb U CaMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JACSTEIbHOCTD;
- MHTEpeC K pas3jinyHbIM chepam

npoecCHOHANbHOM  JeATeIbHO-
CTH.
OBiajgenne yHUBepPCATIbHBIMH

Yy4eOHBIMH TO03HABATEJIbHBIMU
JeCTBUSIMH:

a) 0a3oBble JIOTHYeCKHe jeii-
CTBHSA:

- CaMOCTOATENLHO (POPMYIIUPO-
BaTh U aKTyaJIM3UpPOBATh Mpoldiie-
My, paccMaTpuBaTh €€ BCECTO-
POHHE;

- YCTaHaBIMBATh CYILECTBEHHBIN
MPU3HAK WU OCHOBaHUA IS
CpPaBHEHHMs, KJacCUUKALUU U
00001IeHNST;

- OINIPEAEIATh 1NN EATEIbHOCTH,
3a/1aBaTh MapamMeTpbl U KPUTEPUU
UX JIOCTUKEHUS;

- BBISBISATH 3aKOHOMEPHOCTU H
MPOTUBOpPEUYUsI B paccMaTpuBae-
MBIX SIBJICHUSIX;

- BHOCUTb KOpPPEKTHUBBI B Jes-
TETBHOCTh, OIIEHUBATh COOTBET-
CTBUE pE3YyIbTAaTOB IENSIM, OLe-
HUBAaTh PHUCKHU TOCJECACTBUUN Jesi-
TEJIbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIILIE-
HUE MpU PEUICHUU >KU3HEHHBIX
npoOem

0) 0azoBbIe HCCJIEI0BATEIbLCKHE
NeCTBUSA:

- BIAJAeTh HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATENILCKOW M MPOEKTHOM
JIeATEeIbHOCTH, HABBIKAMH pa3pe-
HIeHUsl poOIeM;

- BBISIBJIATH MMPUINHHO-

- BJIAJIETh CUCTEMOM XUMHUYECKHUX
3HaHUM, KOTOpas BKIIOYAET: OC-
HOBOIIOJIAraloOUIfe TOHATHS (XU-
MHUYECKHHA DJIIEMEHT, aToM, DJJIeK-
TpOHHas 000J0YKa aToMma, s-, p-,
d-3JeKTpoHHBIE OpOWTaNM  aTo-
MOB, HMOH, MOJIEKYyJla, BaJICHT-
HOCTb, 3JIEKTPOOTPULIATEILHOCTD,
CTEIEHb OKHUCJICHMS, XUMHUYECKas
CBAA3b, MOJIb, MOJISIDHAs Macca,
MOJISIDHBIH  00BEM, YIJIEPOIHBIN
CKeleT, (hyHKIMOHAbHAs TpyIa,
pagukan, H30MEpHs, H30MEpHI,
TFOMOJIOTUYECKUN PpsJl, TOMOJIOIH,
YIJIEBOJOPOAbL,  KHCIOPOA- |
a30TcoepXkalllue  COEAUHEHHUS,
OMOJIOTMYeCKH AaKTUBHBIC Bellle-
cTtBa (YraeBOAbI, KHUPBI, OCIKH),
MOHOMEp, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE CO-
€AMHEHUs, KPUCTAJUIMYECKAsl pe-
II€TKa, TUIIbI XUMUYECKHX peak-
115071 (OKHCTTUTENBHO-
BOCCTAHOBUTENIbHBIE, 3K30-U 3H-
JIOTEPMHUYECKHE, PEAKIIMM MOHHO-
ro oOMeHa), pacTBOp, DIEKTPOJIH-
ThI, HEAJIEKTPOJIUTHI, AJIEKTPOJIU-
TUYECKash AMCCOLMAIUs, OKHCIIH-
T€Jlb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakUuu, XUMHuYe-
CKOE€ paBHOBECHE), TEOPUM U 3a-
KOHBl  (TEOpHs  XHMHYECKOTO
CTPOEHHUSI OPraHUYECKHUX BEIIECTB
AM. byrnepoBa, Teopus 3iek-
TPOJIUTUYECKON  JTUCCOLIMALIUH,
nepuoanueckui 3akoH .M. Men-
JieJieeBa, 3aKOH COXpaHEHMs Mac-
Cbl), 3aKOHOMEPHOCTH, CHMBOJIH-
YECKUH A3BIK XMMHHU, (PaKTOJIOTH-
YeCKUE CBEACHMS O CBOMCTBAX,
coCTaBe, MojydyeHun W Oe3omac-
HOM HCIIOJb30BaHUM BaKHEHIINX
HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB B OBITY U MPAKTUUECKOI
JIESITEIbHOCTH YEJI0BEKa,

- YMETh BBISBISITh XapaKTEpHbIE
MPU3HAKU M B3aUMOCBS3b U3y4YeH-
HBIX TOHSTHI, TPUMEHSTH COOT-




CJICICTBEHHBIC CBS3U M aKTyaju-
3UpOBaTh 3aj7ady, BBIIBUTATH THU-
MOTE3y €€ pEHICHUs, HaXOIUTh
apryMeHThl i1 JI0Ka3aTeJIbCTBA
CBOMX YyTBEPXKJEHUU, 3a/JaBaTh
napameTpbl U KpUTEPUU PEILICHNUS;
- aHaJM3UPOBATH IOJyYEHHBHIE B
X0Jle pelIeHusl 3aJaud pe3yJsibTa-
Thl, KPUTHYECKH OIICHHBATh WX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH
HW3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B I1O-
3HABATEIBHYID M MPAKTHYECKYIO
00J1aCTH KU3HEICATCIHEHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEIMETHBIX 00J1acTel;

- BBIJIBUTaTh HOBBIC WJIEH, TPEI-
Jlarath OpUTrHHAIBHBIC TIOJIXO/IBI U
pelIeHus;

- CIIOCOOHOCTD MX HCIIOJIb30BaHUS
B MO3HABATEILHON M COIMAJIbHOM
MIpaKTHUKE

BETCTBYIOIIME TOHSATHS MPU OIHU-
CaHUU CTPOCHUS U CBOMCTB HEOP-
FaHUYECKUX M OPraHUYECKHX Be-
IIECTB U UX MPEBPAIICHUMN; BbIsB-
JISTh B3aMMOCBSI3b XHMHUUYECKHX
3HaHUU C MOHSTUSMU U TIPEICTaB-
JICHUSIMU JIPYTUX €CTECTBEHHOHA-
YYHBIX TIPEIMETOB;

- YME€Th HCIOJIb30BaTh HAWMEHO-
BaHHUS XHUMHYCCKUX COCAUHCHUM
MEXKIYHApOJHOTO COI03a Teope-
THUYECKON U NPUKJIATHON XUMUU U
TpUBHUAJbHBIC Ha3BaHUs Ba)KHEM-
IIUX BEIIECTB (3TUJICH, alleTUIICH,
mmnepuH, ¢enos, Qopmanbiae-
TUJl, YKCyCHasi KUCJIOTa, TJIMIIHH,
YrapHbI Tra3, YrIeKHUCIbId ras,
aMMUaK, ramicHas W3BECTb, HeEra-
IICHAsI U3BECTh, IMMThEBAs COJIa U
IPYTHUX), COCTaBISTH (OPMYIIBI
HEOPTraHWYECKUX U OPTaHUYECKHUX
BEILECTB, YPABHEHUSI XUMHUUYECKUX
peakiuii, OOBSICHATh HUX CMBICI;
MOJATBEPK/IaTh XapaKTEpPHbIE XH-
MHYECKHE CBOMCTBA BEIIECTB CO-
OTBETCTBYIOLIUMHU  SKCIIEPUMEH-
TaMM M 3aMHUCSIMU YpPaBHEHUN XU-
MUYECKHUX PEaKIInii;

- YMeThb YCTaHaBIIUBAaTh MPHUHAJ-
JIeKHOCTh HM3YUYEHHBIX HEOPTraHH-
YECKUX U OPTaHUYECKUX BEIECTB
K OIpEeIeNeHHbIM KjaccaM |
IpynIaM COEIUHEHHH, XapakTe-
pU30BaTh HUX COCTaB M Ba)KHEM-
IIME CBOWCTBA; OMPENETSATh BUIBI
XUMUYECKHUX CBs3CH (KOBAJICHT-
Hasl, MOHHAs, METaJlJInJecKas, BO-
JIOpOJIHAsl), THUMBI KpHUCTaJUIMYe-
CKHX PEIIETOK BEIIECTB; KJIACCH-
bunupoBaTh XUMHUYECKHE peak-
1y,

- chopMUpOBaTh TPEICTABICHUS:
0 XUMHYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYUYHOH  KapTHUHBI
MHpa, POJIM XUMHH B TIO3HAHUU
SBIIGHUW TPUPOIBI, B (POPMUPO-
BaHWHM MBIIUICHUS W KYJbTYPBI
JUYHOCTH, €€ (YHKIMOHATBHOM
TPaMOTHOCTH, HEOOXOAMMOM Jis
pelIeHus] MPaKTUYECKUX 3a1ad U
9KOJIOTUYECKU 000CHOBaHHOT'O
OTHOILIEHHUS K CBOEMY 3/I0POBbIO U




MPUPOAHON Cpenie;

- YMETb MIPOBOAUTH PAaCUETHI II0
XUMHUYECKUM (opMyllaM U YpaB-
HCHUAM XHUMHUYCCKUX peaKHHﬁ C
UCIOJIb30BaHUEM buznueckux
BCJIMYHMH, XapPaKTCPUIYIONIUX BC-
IIeCTBA C KOJMYECTBEHHOH CTO-
POHBI: Macchl, 00bemMa (HOpMasb-
HBIE YCIIOBHS) ra3oB, KOJIUYECTBA
BELIECTBA; UCIOJb30BaTh CUCTEM-
Hbl€ XHMMHMYECKHUE 3HAHUS IS
IIPUHATUSA PELIEHUH B KOHKPET-
HBIX )KM3HEHHBIX CUTYallUsIX, CBS-
3aHHBIX C BCHICCTBAMU U UX IIPHU-
MEHEHUEM

OK 02. Hcnomnp3oBaTh co-
BPEMEHHBIE CPEJCTBA TIOMC-
Ka, aHajgu3a W HMHTepIpeTa-
i uHopmanuu U UHGOp-
MaIIMOHHBIC TEXHOJIOTHHU ISk
BBITIOJIHEHHS 3a1a4 mpodec-
CHOHAIIbHOM ASSITCIBHOCTH

B o0sacTH HeHHOCTH HAy4YHOIO
MO3HAHMSA:

- c(OpMUPOBAHHOCTH MHUPOBO3-
3pEHHUsI, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YpPOBHIO pPa3BUTHUS
HAyKH U OOIIECTBEHHOW MpPaKTU-
KM, OCHOBAaHHOIO Ha JAMajore
KYJIBTYp, CIOCOOCTBYIOLIETO OCO-
3HAHHIO CBOETO0 MECTa B IOJIU-
KYJIbTYPHOM MUDE;

- COBEpILICHCTBOBAHME SI3BIKOBOM
U YUTATEIbCKOM KYJIbTYpPbl Kak
CpPEACTBA B3aUMOJICUCTBUSI MEKTY
JIOJIbMH U TTIO3HAHUS MUPA;

- OCO3HaHWE LEHHOCTU HAY4YHOU
JESATEIIBHOCTH, TOTOBHOCTH OCY-
IIECTBIISATh IPOEKTHYIO U HCCIIe-
JIOBATENbCKYIO JI€ATEIIbHOCTh WH-
JTUBHUIYaJIbHO U B TPYIIIIE;
OBiaseHue yHHMBepPCAJIbHBIMH
Y4eOHbIMH TO3HABATEJIbHBIMU
AeMCTBUAMMU:

B) padoTta ¢ nHpopManmei:

- BII3JIETh HABbIKAMU MOJY4YEHUS
uHpOpMallUM U3  HCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSITEIHHO
OCYIIECTBIIAATh IIOMCK, AaHAJM3,
CUCTEMAaTHU3alMI0 U HHTepIIpeTa-
U0 UHPOPMAIUH  Pa3THYHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

- CO3/1aBaTh TE€KCTHI B PA3ITUYHBIX
dbopmarax ¢ y4eTOM Ha3HAYCHHS
uH(pOpMAaILlUK U LEJIEBOW ayauTo-
puu, BHIOWpas  ONTUMAaJIbHYIO
dbopMy mpeAcTaBleHUsT U BHU3Ya-
JU3aluu;

- OLICHMBATh JOCTOBEPHOCTH, JIE-

- yMEThb IJIAHUPOBATh M BBIIOJI-
HATh XUMHUYECKUU HKCIEPUMEHT
(mpeBpartueHus OpTaHUYECKUX
BEIIECTB MPU HAarpeBaHUHU, IOJIY-
YeHHE JTUJIEHA U HM3YyYEHUE €ro
CBOICTB, KaueCTBEHHbBIC PEAKIINH
Ha aJbAETuibl, Kpaxmal, YKCycC-
HYIO KUCIOTY; JeHaTypaius Oen-
KOB TIpU HarpeBaHWH, I[BETHHIC
peakiuu O€JIKOB; MPOBOIUTH pe-
aKIIMM MOHHOTO OOMEHa, ompejie-
JSTh Cpelly BOJIHBIX PacTBOPOB,
KAueCTBEHHbIE PEAKIUU Ha CYib-
dar-, kapboHaT- U  XJIOPHI-
aHWOHBI, HA KATHOH AaMMOHHS;
pemarb SKCHEpUMEHTalbHbIE 3a-
Jaun mo TemaMm "'Meramisl" u
"HemeTanmnsl") B COOTBETCTBUU C
IpaBWJIaMHd TEXHUKH Oe30MacHo-
CTH NIpH OOpAaIlleHUH C BellecTBa-
MU U JJabOpaTOpHBIM 000pYAOBa-
HUEM; NPEJCTaBISITh PEe3yJIbTaThl
XMMHUYECKOTO JIKCHEpUMEHTa B
dbopme 3amucu ypaBHEHUU COOT-
BETCTBYIOIIMX peakiuil u dpopmy-
JUpPOBaTh BBIBOJABI HAa OCHOBE
ATHUX Pe3yJbTaTOB;

- YMeTh aHaJU3UPOBATh XHUMUYE-
CKYI0 MH(POPMALIMIO, TOTy4aeMyIo
U3 pa3HbIX MCTOYHHUKOB (CpEACTB
MaccoBoil nHdopmaruu, cetb NH-
TEpHET U JApPYyTHe);

- BJIaJIETh OCHOBHBIMHM METOJaMH
HAyYyHOTO TMO3HAHUS BEILECTB H
XUMHYECKUX sBIIeHUN (HabOmoe-
HUE, W3MEpEeHue, 3SKCIEPUMEHT,
MOJIEJTMPOBAHUE);




TUTUMHOCTh WH(POPMAIINH, €€ CO-
OTBETCTBHE MPABOBBIM U MOPAJb-
HO-ITHYECKHM HOpMaMm;

- WCIIOB30BaTh CpeaCcTBa UHPOP-
MAIlMOHHBIX W KOMMYHHKAIIHOH-
HBIX TEXHOJIOTUW B PELICHUH KO-
THUTUBHBIX, KOMMYHUKATHBHBIX U
OpPraHMW3aIlMOHHBIX 3a7a4 C CO-
OnroieHreM TpeOOBaHUN IPTOHO-
MHKH, TCEXHUKM O€30IacHOCTH,
THTHEHBI,  PeCypcocOepeKeHHs,
MPABOBBIX W ATHYECKUX HOPM,
HOpM  uH(pOpMaIMOHHOK  0e3-
OIMACHOCTH,

- BJIaJICTh HaBbIKAMH PAcIiO3HaBa-
HUS W 3aIIUThl HHPOpPMAIIHH, WH-
dbopMarMoHHOH  O€30MacHOCTH
JUYHOCTH,

- YyMETh MpPOBOJUTH PACUETHI IO
XUMHYECKUM (OpMyllaM U ypaB-
HEHHMSIM XUMHUYECKUX PEaKIUil C
HCIIOJIb30BaHUEM buznuecKux
BEJIMYMH, XapaKTePH3YIOUINX Be-
LIECTBA C KOJWYECTBEHHOH CTO-
POHBI: Macchl, o0bemMa (HOpMab-
HBIE YCIIOBHS) ra3oB, KOJUYECTBA
BEIIIECTBA; UCIIOJIB30BaTh CHCTEM-
HbIC XHMHYECKUE 3HAHWS JUIS
NPUHATHS PEUICHUH B KOHKpET-
HBIX )KH3HCHHBIX CUTYAIHsIX, CBSI-
3aHHBIX C BEUICCTBAMHU M HMX IpPH-
MEHEHUEM

OK 04. DddextuBHO B3am-
MOJIeHiCTBOBaTh U paboTaTh B
KOJUIEKTHUBE U KOMaH/ie

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATEJIBHOCTH U CaMOOIIpe-
JIEJTICHUIO;

-OBJIa/ICHUE HaBbIKAaMU Yy4eOHO-
HCCIIEN0BATENBCKOM, MPOEKTHOU U
COIMATLHOM JESITEIIFHOCTH,

OBnaueHne YHuBEpPCAJIbHBIMU
KOMMYHHUKATUBHBIMUA JIeCTBU-
AMM:

0) coBMecTHasi 1eITeJIbHOCTD!

- IIOHUMAaTh U UCMOJb30BaTh Ipe-
MMYILECTBA KOMAHJIHOM W WHIU-
BUYaJIbHOU paboThI;

- IPUHUMATh LEJIA COBMECTHOU
JESATEIIbHOCTH, OPTaHU30BbIBaTh U
KOOPJMHHUPOBATh JNEHCTBUS IO €€
JOCTHKEHUIO: COCTaBIIATh IUIAH
JIEUCTBUM, pacIpelnesiaTh pojid ¢
Y4€TOM MHEHUI y4acTHHUKOB 00-
CyXKIaTh pe3yJIbTaThl COBMECTHON
paboThI;

- KOOpAWHUPOBATb WU BBINOJIHATH
paboTy B YCJIOBMSIX peajbHOrO,
BUPTYaJIbHOTO M KOMOWHUPOBaH-
HOTO B3aMMOJICUCTBHS;

- OCYIIECTBIATH  IO3UTHUBHOE
CTpaTeruyeckoe TIOBEJIEHUE B
pa3IMYHBIX CHUTYyalMsIX, IpOsB-
JSTh TBOPUECTBO U BOOOpakeHHE,
OBbITh HHUIIMATUBHBIM
OBiaseHue yHHMBepCaJIbHBIMHU
pPeryIsiTHBHBIMH J1CHCTBUSIMH:
) NpUHSITHE ce0sl U APYrUX JIo-
Jen:

- YMeTh IUIAaHHPOBATh M BBIMOJ-
HATh XUMHUYECKUH OSKCIIEPUMEHT
(mpeBparteHus OpPraHUYECKUX
BEIIECTB NPU HArpeBaHHH, MOIY-
YeHHe JTUJIEHA U H3yYeHHUE €ro
CBOWCTB, KaueCTBEHHBIC PEAKIUH
Ha aJbAETUbl, Kpaxmall, YKCYycC-
HYIO KHCIIOTY; J€Harypaius Oe-
KOB IpU HarpeBaHUU, IBETHHIC
peakiuu O€JIKOB; MPOBOJIUTH pe-
aKIMM MOHHOTO0 OoOMeHa, orpene-
JATh Cpeny BOJHBIX PAcTBOPOB,
KayeCTBEHHbIE PEAKLUU Ha CYJIb-
¢dar-, kapOoHaT- U  XJOpUI-
aHMOHBI, Ha KaTHOH AaMMOHHUS;
pemars 3KCHepUMEHTalIbHbIE 3a-
maun mo TeMaM '"Meramiel" u
"HemeTanmnsl") B COOTBETCTBUU C
IpaBWJIaMHd TEXHUKH Oe30macHo-
CTH NIpH OOpaIleHUH C BellecTBa-
MU U Ja00paTopHBIM 000pyI0Ba-
HUEM; TPEJCTaBISITh PE3YIbTAThI
XUMHYECKOTO OJKCIIEPUMEHTa B
dopme 3amucu ypaBHEHUH COOT-
BETCTBYIOIINX PEaKIuil U Gpopmy-
JUPOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3yIbTaTOB




- IPUHUMATh MOTUBBI U apTyMEH-
TBl JPYIUX JIIOACH IIpU aHaIU3e
pe3yJIbTaTOB JIEATEIHLHOCTH,

- IpU3HABATh CBOE MIPABO H TPABO
JPYTUX JIO/IeH Ha OIIUOKH,

- pa3BUBaTh CIOCOOHOCTH TIOHHU-
MaTh MHUP C TIO3HIIUU JIPYroro 4e-
JIOBEKA;

OK 07. CopnelicTBOBaTh CO-
XPaHECHHIO OKpYy>Karoueun
Cpenpl, pecypcocoepexe-
HUIO, IPUMECHATh 3HAHUSA 00
W3MEHEHUU KJIMMaTa, TpPHUH-
[UIBI OEPEKITUBOTO TPOU3-
BOJACTBa, 3(P(EKTUBHO JICii-
CTBOBaTh B YPE3BBIYANHBIX
CUTYaIUsAX

B o0uaactu
BOCIIUTAHMSA:
- ¢(OpMUPOBAHHOCTH 3KOJIOTHYE-
CKOU KyJbTYpbl, TOHUMAHUE BIIU-
SHUSL COLUATbHO-IPKOHOMUYECKUX
MPOILIECCOB HA COCTOSIHHE IpH-
POHOM ¥ COLUAIBHON Cpelbl,
OCO3HAHHE TJI00AIBHOTO XapaKTe-
pa 9KOJIOTHYECKHUX MPOoOIieM;

- IJJAHUPOBaHUE M OCYIIECTBIIE-
HUE JEHCTBUUA B OKpyXarouiei
Cpele Ha OCHOBE 3HaHWS IENei
YCTOWYMBOTO PAa3BUTHUSL UeEJIOBE-
YEeCTBa;

- aKTUBHOE HENpPUATHE JCHCTBUH,
IIPUHOCSIIMX Bpel OKpPYKAroUIeh
cpene;

- YMEHME IPOrHO3UPOBaTh HeOIIa-
TONIPHUATHBIE JKOJIIOTUYECKUE TI0-
CIEACTBUS  TPEANPUHUMACMBIX
JIEHCTBUM, NIPEAOTBPALLATD UX;

- paciupeHue OIbITa JeATeIbHO-
CTH SKOJIOTUYECKOW HaIpaBIlI€H-
HOCTH;

- OBJIQJICHUE HaBbIKAMHU y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U
COIMAIbHOU JI€ATEIbHOCTH;

IKOJOI'HYECCKOIo

- chopMHUpOBaTh TMPEACTABICHUS:
0 XHMHUYECKON COCTaBIIIOIICH
€CTECTBEHHOHAYYHOH  KapTHUHBI
MHpa, POJIM XUMHH B TO3HAHUU
SIBJICHUH TPUPOJBI, B (OPMHPO-
BaHMM MBIIUICHUS U KYJbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM
I'PaMOTHOCTH, HEOOXOIMMOU IS
pelieHusl MpakTUYEeCKUX 3aaad U
9KOJIOTHYECKHU 000CHOBAHHOI'O
OTHOLLIEHUS K CBOEMY 3[I0POBbIO U
MPUPOAHON CpelE;

- YMEThb COOJII0/IaTh TPAaBHIIA DKO-
JIOTUYECKH IeJIecO00pa3HOro Io-
BeJIcHUS B OBITY M TPYJIOBOM 1esi-
TETBHOCTH B IEJISIX COXPaHECHUS
CBOETO 3JI0pPOBbsSI U OKpYyKarouen
IIPUPOIHOMN CPEJIbI;

- YUYUTBHIBaTh ONACHOCTb BO3JIEH-
CTBUSI Ha JKHUBBIE OpPTaHU3MBI
ONpE/IETICHHBIX BEIIECTB, IOHU-
Masi CMBICJT TIOKa3aTels Mpeieiib-
HOU JIOIIyCTUMOM KOHIIEHTPALUU

I[IK 1.1. Amxanu3upoBathb
TpeOOBaHUS ~ TEXHUUYECKOTO
3a/IaHUs] HA TIPOCKTHUPOBAHUE
U(POBBIX CUCTEM

B uyactu TpyaoBOro BoCHHTA-
HHUS:

- TOTOBHOCTb K TPy, OCO3HAHHE
LIEHHOCTH MacTepCTBa, TPYAOJIO-
oue;

- TOTOBHOCTh K AaKTHBHOH nes-
TEJIPHOCTH TEXHOJIOTHYECKOH |
COLMAIIBHOM  HAaNpaBJIEHHOCTH,
CIIOCOOHOCTh WHUIUUPOBATH,
IUIAHUPOBaTh U CaMOCTOSITENIBHO
BBITIOJIHATD TaKYIO JCATCIBbHOCTD,
- MHTEpeC K pa3jIMyHbIM cdepam

MPOPECCHOHAIBHON  JICSITEIIbHO-
CTH.
OBiaseHue yHHMBeEpPCaJIbHBIMHU

Y4eOHbIMH TO3HABATEJIbHBIMU
JMeHCTBUSIMU:

- YMETb BBISABJIATH XapaKTepHbIE
IIPU3HAKN U B3aMMOCBSA3b U3y4YEH-
HBIX TOHSTHM, NMPUMEHITH COOT-
BETCTBYIOIIIME NOHSTHS NPU OIU-
CaHNUU CTPOCHUS U CBOMCTB HEOP-
TFaHUYECKUX U OPraHUYecKHX Be-
IIECTB U UX NpEeBpallleHui; BbIsIB-
JATh B3aUMOCBSI3b XMMMUYECKUX
3HAHUU C TOHATUSMU U TPEJCTaB-
JEHUSMH JIPYTMX €CTECTBEHHOHA-
YUHBIX [IPEIMETOB;

- YMETb IPOBOAMTH pacCHeThl IO
XUMHUYECKUM (opMmynaMm U ypas-
HEHUSAM XUMHUYECKHX PEaKLHUH C
HCITOJIb30BaHUEM buznyeckux
BEJIMYMH, XapaKTEpU3YIOUIUX Be-
IIECTBA C KOJWYECTBEHHOM CTO-




a) O0a3oBble JOrM4YecKue eii-
CTBHSL:

- CaMOCTOATENILHO (OPMYIIHPO-
BaTh M aKTyaJIM3UPOBATh MpoOIIe-
My, paccMaTpuBaTh €€ BCECTO-
pOHHE;

- YCTaHaBJIMBaTh CYIICCTBEHHBII
NPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KiacCUPUKAIMU U
000011IeHH S

- ONPENEIIATh UETU IEATCIIbHOCTH,
3a/1aBaTh MapamMeTpbl U KPUTEPUU
HUX JTOCTHKEHHS;

- BHOCUTh KOPPEKTHUBBI B Jesi-
TEIbHOCTh, OIICHMBAaTh COOTBET-
CTBUE pPE3YyIbTATOB IIEJISIM, Olle-
HUBATh PUCKU TOCJICACTBUU Aesi-
TEJIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIILJIE-
HHUE IIPU PEIICHUH >KU3HEHHBIX
npo0emM

0) 0a3oBbIe HMCCJIEN0BATEIbCKHE
JedcTBUA:

- BIaJETh HaBbIKAMHU y4eOHO-
HCCIIEN0BATENBCKON U IMPOEKTHOU
JIeITeIIbHOCTH, HAaBBIKAMHU paspe-
HIeHUs] Tpo0JIeM;

- AHAJIM3UPOBATh IOJYYEHHBIE B
XO0JIe pelIeHUs 3aJa4yd pe3yJbTa-
Tbl, KPUTUYECKH OILIEHMBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B T10-
3HABaTENbHYI0 M MPAKTHUYECKYIO
0071aCTH >KU3HEIEATCIIEHOCTH;

- BBIJBUTaThb HOBBIE WJIEH, TMpEJ-
Jarath OpUTHHAIBHBIE TIOJIXO/IBI U
pelieHus;

- CIOCOOHOCTH X HCIIOJIB30BaHMS
B IO3HABaTEJIbHON U COIlHAJIbHOMN
MIpaKTHUKE

B) padorta ¢ nHdopManmeii:

- BJIaJIETh HABBIKAMH TIOJTYyYCHHUS
uHpOpMallUK U3  UCTOYHUKOB
Pa3HBIX THIIOB, CaAMOCTOSITEIIBHO
OCYLIECTBIISITh  MOUCK, AaHAIM3,
CHUCTEMAaTH3aIMI0 U HWHTEpIpeTa-
U0 UHPOPMAIUH  Pa3THYHBIX
BHJIOB U (hOPM TIPEICTABIICHNUS,

- OLICHUBATH JOCTOBEPHOCTb, JIE-
TUTUMHOCTh WH(OpPMAIIUHU, €€ CO-
OTBETCTBUE MPABOBBIM M MOPaJIb-

POHBI: Macchl, o0bemMa (HOpMasb-
HBIC YCIIOBHS) Ta30B, KOJIUYECTBA
BEIIECTBA; UCIOJIb30BaTh CHUCTEM-
HbIC XHMHYECKUE 3HAHWS JUIA
NPUHATHUSL PEUICHUH B KOHKpET-
HBIX )KH3HCHHBIX CUTYAIHsIX, CBSI-
3aHHBIX C BEILECTBAMHU U UX IpH-
MEHEHHEM;

- YMeTh aHaJU3UPOBATh XHUMUYE-
CKYI0 MH(POPMALIUIO, TIOIY9aeMyIO
U3 pa3HbIX HCTOYHHUKOB (CpEACTB
MaccoBoii napopmaruu, cets V-
TEPHET U JIPYTHUEC);

- BJIAJICTh OCHOBHBIMH METOJIaMU
HAyYHOTO TO3HAHUS BEIECTB H
XUMHYECKHUX SIBIICHUH (HaOIr0/Ie-
HUE, W3MEpeHUe, OSKCIEPUMEHT,
MOJIETTUPOBAHUE).

- YMETb CO0JIt0/IaTh IPaBUJIA KO-
JIOTUYECKH 11eJecoo0pa3Horo mo-
BEJICHUS B OBITY M TPYJIOBOU Jiesi-
TEIbHOCTU B ILENSAX COXPaHEHHS
CBOETO 3/I0pOBbs U OKpY)Karolleu
MPUPOJHON Cpelbl; YUUTHIBATH
ONACHOCTh BO3JICHCTBHUS Ha KH-
BbIE OPraHU3MBbI OIpPEIEICHHbBIX
BEIIECTB, MMOHMMAasi CMBICI TTOKa-
3aTens MPeAesIbHOM JIOIYCTUMOU
KOHIIEHTPAIUN




HO-ITUYECKUM HOpMaM;
OBiaseHue yHHBepCAJIbHBIMH
KOMMYHHMKATHBHBIMH [1€fiCTBH-
SIMH:

0) coBMecTHasi 1esITeJIbHOCTD.

- IOHUMAaTh U UCIOJIb30BaTh Ipe-
MMYIIECTBA KOMAHAHOM M WHIU-
BUyaJbHOU paboThI;

- NPUHUMATh LEJIU COBMECTHOM
JIeATeTbHOCTH, OPTaHU30BbIBATh U
KOOPJAMHUPOBATH JICUCTBUS IO €€
JOCTHIKCHUIO: COCTaBIIATh IIJIaH
JICUCTBUM, paclpenesiaTh PoJd C
Y4€TOM MHEHUI Yy4acTHUKOB 00-
Cy)XJaTh PE3yJbTaThl COBMECTHOM
paboThI;

- KOOPJMHUPOBATh U BBINOJHSITH
paboTy B YCIOBHUAX PEATBLHOTO,
BUPTYJIBHOTO U KOMOWHHUPOBAH-
HOTO B3aMMO/JICHCTBHSI,

- OCYIIECTBIIATh  IO3UTHUBHOE
CTpaTEeruyeckoe IIOBEICHUE B
Pa3IMYHBIX CHUTYyalMsIX, TPOSB-
JISITh TBOPUYECTBO M BOOOpaKEHHUE,
OBITh MHUILIUATHBHBIM
OBiajeHue yHHBepCAJIbHBIMH
PeryJsiTHBHBIMHU A€ CTBUAMM:
) NpUHATHE ce0si ¥ APYrUX Jio-
Jei:

- IPUHUMATh MOTHBBI U apryMeH-
TBl JPYIUX JIFOACH IPU aHaIU3e
pEe3yNbTaTOB IEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO
JIPYTHX JIFO/ICH HA OLITHOKY;

- pa3BUBaTh CIMOCOOHOCThH IOHH-
MaTh MUp C MO3ULIUH JPYTroro ye-
JIOBEKA;

B o0aactm  3K0JOrH4ecKoOro
BOCIIUTAHMS:

- aKTUBHOE HENPUATHUE JCHUCTBUH,
MPUHOCSIINX BpPEll OKPYKAIOIIEH
cpene;

- OBJIaJIcHWE HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATENILCKOM, IPOEKTHOM U
COITHAJILHON JTeATEIIHHOCTH.
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1.4 IlpakTH4ecKkasi MOArOTOBKA NMPH PeaM3aliu Y4eOHbIX M CUUILINH

[IpakTrUueckass MOArOTOBKA - (opMa OpraHU3aIMU 00pa30BATEIbHOU JESATEIBHO-
CTH TPU OCBOCHUH O0OPa30BATEIBHOW MPOTrpaMMbl B YCJIOBHSX BBINOJIHEHHUS O0ydaro-
IMIMMUCS ONIPEIeNIEHHBIX BUIOB paboT, CBSI3aHHBIX ¢ OyaylIel npodeccuoHanbHOoM aes-
TEJIBLHOCTHIO M HAMPAaBJICHHBIX HAa (GOPMHUPOBAHUE, 3aKPEIJICHUE, PA3BUTUE MpPAKTHUE-
CKHUX HABBIKOB U KOMIETEHIINI MO MPOUITI0 COOTBETCTBYIOINIEH 00pa3zoBaTeIbLHOM MPo-
IpaMMBbI

O0beM yacoB 1o y4eOHOM quc-
Bun yueOHoro HMILINHE
Ne 3aHATHSA/
. no pasaeiy/ B TOM YHCJIe
n/n Pa3znen Ne, y4eOHoii aesi- TeMe Ha PAKTHYe-
Ha3BaAaHHUC TCJIBbHOCTH
CKYIO MOAT0-
TCMbI Ha3BaHHUC
TOBKY IIO
YKa3aHHOMY
3AHATHUIO
1 | Pasgen 1. OcHo- 6/6 0
BBI CTPOCHUS
BEIIECTBA
2 | Pazgen 2. Xumu- 10/10 0
YECKUE PeaKInu
3 | Pazgen 3 . Crpo- 16/16 0
€HHE U CBOMICTBa
HEOPraHUYECKUX
BEILIECTB
4 | Pazmen 4. Crpo- 24/24 0
€HHE U CBOMCTBA
OpTaHUYECKHUX
BEILIECTB
5 | Paznen 5. Kune- 4/4
TUYECKUE W Tep-
MOJIUHAMHUYEC-
CKHE 3aKOHOMEp-
HOCTU TpOTEKa-
HUSL XUMHYECKHUX
peaxkuuii
6 | Pazmen 6. Pac- 6/4
TBOPBI
7 | Pasgen 7. Xumusga | Tema 7.1. | Teoperudeckoe 6/2 2
B OBITY M mpou3- | Xumus B | 3aHATHE. Ho-
BOJICTBEHHOH Jie- | ObITY U Mpo- | BEHWIIUEe JIOCTH-
STEIBbHOCTA 4Ye- | U3BOJCTBCH- | )KCHUS XUMUYE-
JIOBEKa HOM Jies- | CKOW HAaykKH H
TEJILHOCTH XUMHYECKOMH
yeaoBeKa TEXHOJIOTHH.
8 [IpakTryeckoe 6/4 4
3agsaTue. llomck
U aHaJIu3 KeMcoB




0 NIPUMEHEHUU
XUMHUYECKHX Be-
IIECTB U TEXHO-
JOTUH C YYETOM
Oynymieir  mpo-
(heccuoHambHOM
NeSITeIbHOCTH.

IIpencraBnenue
pELIEeHHS KEeCOB.

KommiexkcHbIi 2
g depeHImpo-
BaHHBIN 3a4eT

HUTOI'O 72
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2. CTPYKTYPA U COAEP)KAHHUE OBIIIEOBPA3OBATEJIbHOMN YYEB-
HOU JUCHUITJINHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

O0bem
Bun yueO6Hoii padoThI B yacax
O0bem 00pa3oBaTe/ibHOIM NPOrpaMMbl Y4eOHOH TUCHMILIMHBI 72
B TOM 4Hclie B (hopMe MPAKTHUECKON MOJrOTOBKU 6
CamocrosiTeibHasi yaeOHas padbora -
1. OcHOBHOE coJIepKaHNe 64
B TOM YHCJIE:
TEOPETUUYECKOE 00yUCHHE 30
MPAKTUYECKUE 3aHSATHUS 24
71a00paTOPHBIC 3aHITHS 10
2. lIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKaAHHE 6
(coapep:kaHue MPUKJIATHOTO MOIYJIs1)
B TOM YHCJIE:
TEOpETUIECKOEe 00yUeHUe 2
OPAKTUYECKUE 3aHATUS 4
NuauBuayaJbHbli MPOEKT (J1a/HET) -
3. IlpoMexxyTOUYHAsI ATTECTALUS
Kommnekcublil quddepeHunpoBaHHbIA 3a4€T 2




2.2. TemaTu4ecKHii IUVIaH U coJepxkaHne 001eo0pazoBaTe/ibHON yueOHo qucuuuiuabl OO0/ Xumus

HaumMmeHoBaHUe
pa3aesioB U TeM

Conep:kanue y4eOHOro marepuasa (OCHOBHOE M IPO-
(eccoHATBLHO-OPHMEHTHPOBAHHOE), IPUKJIATHON MO-

AyJIb (PHA HAJIMYHH)

U GOpMBbI OPraHU3ANMHA AESITEJIbHOCTH 00yYaI0IIUXCH

O0beM yacoB 1o yueOHoOM
AUCUMILTHHE

B TOM 4YHC(CJI€
Ha MpaKkTn4e-

Koanl komnerennmii
¢popmupoBaHuIo KO-
TOPBIX CIIOCOOCTBYET
3JIeMEHT MPOrPaMMbl

pa3nena, | CKYyH HOArO- (OK, TIK)
TeMbl | TOBKY IO yKa-
3aHHOMY 3aHS-
THIO
1 2 3 4 5
Paznen 1. OCHOBBI CTPOCHHS BellleCTBA 6
Tema 1.1. Crpoe- | Conepxxanue yueOHOro MaTepuaJia 4 OK 01
HHEe AaTOMOB XH- 1 CoBpeMeHHas MoJielb cTpoeHusi aroma. CUMBOJIH-
MHUYECKUX JJ1e- YECKHI A3bIK XUMUU. XUMUYECKUHN 3JIEMEHT. DIICK-
MEHTOB U NPUPOaA TpoHHast KoHpuryparusi atoma. Kiaccuduxarus
XUMHUYECKOH CBH- XUMHYECKHX 3JIEMEHTOB (s-, pP-, d-amemenTsi). Ba-
31 JICHTHBIE 3JIEKTPOHBL. BalleHTHOCTh. DJIEKTpOHHAs
MPUPOJIa XUMUYECKON CBSI3U. DIEKTPOOTPHUIATEb-
HOCTb. BuJbl XMMHYeCKOW CBs3U (KOBaJICHTHas,
WOHHAs, METaJUInuecKasi, BOJOPOJHAS) U CIIOCOOBI
ee 00pa3oBaHUs
B mom uucne, npakmuyeckux 3auamuii 2

1

Pemenune 3aganuii Ha MCIIOJIb30BAaHUE XMMHYECKOM
CHMMBOJIMKH M Ha3BaHUM COCJIMHEHUM 110 HOMEHKJIa-
Typ€ MEXIYHApOAHOIO COK3a TEOPETUYECKOU U
MIPUKJIAJHON XMMUU U TPUBHAJIBHBIX HA3BAHWUM IS
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COCTABJICHHSI XMUMHUYECKUX (POPMYJ JIBYXaTOMHBIX
COCIMHEHUN (OKCHUIIOB, CYJIb(QUAOB, TUIPUIOB H
T.I.) U JAPYT'MX HEOPTraHUYECKUX COCTUHEHUN OT-
JETBHBIX KIJIACCOB.

[IpakTuueckue 3aaHUsi Ha YCTAHOBJICHHE CBS3U
MEXK]ly CTPOCHUEM aTOMOB XUMHYECKUX JIEMEHTOB
U MEPUOJUYECKUM H3MEHEHUEM CBOMCTB XHMUYE-
CKHMX DJIEMEHTOB M UX COCJIMHEHUN B COOTBETCTBUU
¢ moJioxkeHuem llepuoanueckoi CUCTEMBI.

Tema 1.2. Ilepuo-
JUYECKHH 3aK0H U
Tabauna 1.HU.
MenpgeeeBa

Copepxanue y4e0HOro MmarepuaJjia

B mom uucie, npaKkmui4ecKux 3aHAMUU

1

[Teproanyeckas cucTeMa XHMHYECKUX DJIEMEHTOB
H.A. MenneneeBa. ®uznuecknit cmbica llepuou-
yeckoro 3akoHa .M. MenneneeBa. 3aKOHOMEpPHO-
CTHM H3MEHEHHUSI CBOMCTB XHMHYECKUX DJIEMCHTOB,
00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBHH C MOJOKEHUEM XHMHYECKOTO DJIe-
MeHTa B [lepmoamyeckoit cucreme. MupoBo33peH-
yeckoe U HayyHoe 3HaueHue llepuoanueckoro 3a-
koHa [[.1. Menneneesa. IIpornossr [[.11. Mennene-
eBa. OTKPBITHE HOBBIX XUMHYECKUX DJIEMEHTOB.
Penienre npakTUKO-OPUEHTUPOBAHHBIX TEOPETHYE-
CKMX 3aJlaHMM Ha XapaKTepU3ALHUI0 XUMHUUYECKHUX
9JeMEHTOB «MeTamnueckue / HeMeTaUTMYeCKHe
CBOMCTBA, JJEKTPOOTPUIIATEIIBHOCTh XUMHYECKUX
AJIEMEHTOB B COOTBETCTBHMM C HX JJICKTPOHHBIM
CTPOCHHEM M TIOJIO)KEHHEM B TEPUOIUYECKONU CH-
CcTeMe XUMMHUUYECKuX 3j1eMeHTOB /.M. MeHnaeneeBa»

OK 01
OK 02

Pasznes 2. XumMnuyeckue peakumu

10




Tema 2.1. Tunsl
XHMHMYECKHX pe-

aKnuu

Conepskanue y4eOHOro MaTepmaJia

Knaccudukanusa u TUNBI XUMHUYECKUX PEAKIUN C
y4acTHEeM HeopraHuueckux BemiecTB. CocTaBlieHHE
ypaBHEHUM peakiuii COeTUHEHUs, PA3I0KEHUs, 3a-
MelieHusi, 0OMeHa, B T.4. pEeaKIUil TOpEeHUs, OKUC-
JICHUSA-BOCCTAHOBJICHHUS.

VYpaBHEHUSI OKUCIICHUS-BOCCTaHOBIICHHS. CTENeHb
okucieHus. Okuciurens U BoccTaHoBUTENb. Co-
CTaBJICHUE W  ypaBHUBAaHUE  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA METOJIOM DJIEKTPOH-
HOro Oasianca. OKUCIUTENbHO-BOCCTAHOBUTEIIbHbBIE
peakuuu B NPUPOJE, MPOU3BOACTBEHHBIX MPOLIEC-
cax ¥ KM3HENIESITENbHOCTH OPraHU3MOB.

B mom uucie, npaKkmui4ecKux 3aHAMUU

1

PacueTsl mo xumudeckuM ¢GopMysiaMm U ypaBHEHU-
M

OK 01

Tema 2.2. Diek-

TPOJIUTHYECKASA
AUCCOMALIUA
MOHHBIN 00MeH

u

Copnepxanue y4eOHOro MmarepuaJjia

1

Teopus 3AEKTPOJIUTUYECKON nucconuanuu. HMoHsl.
DJIEKTPOJUTHI, HEJICKTPOJIUTHI. Peakunm MOHHOTO
oOmena. CocTaBlieHHE peaklMii MOHHOTO OOMeHa
IIyTEM COCTABJICHUS HUX IMOJHBIX U COKPALIEHHBIX
WOHHBIX YypaBHEHUW. KUCIOTHO-OCHOBHBIE pEakK-
1My. 3aJaHus Ha COCTABJICHUE MOHHBIX peaKui

B mom uucne, nabopamopnulx 3anamuil

Nel ‘ TUIBI XMMUYECKUX pEeaKLIUN

B mom uucie, npaKkmu4ecKux 3aHAMUU

1

Kontponrnas padora Nel CrpoeHue BemiecTBa u
XHMHWYECKUE PEaKIuu

OK 01
OK 04

Paznen 3 . CTtpoeHue U CBOMCTBA HEOPrAaHUYECKHUX BellleCTB

16
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Tema 3.1. Kuac-
cupukauusa, HO-

MEHKJIaTypa u
CTpoeHHe Heopra-
HHYECKHX Be-
1IeCTB

Copnep:xanue y4e0HOI0 MaTepuaJia

[Tpenmer Heopranuueckoil xumuu. Kiaccuguka-
Usl HeopraHudeckux BemiecTB. IIpocTeie U ciiox-
Hble BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BE-
niecTB (OKCUABL, TUAPOKCHJBI, KHUCIOTBI, COJIH).
B3auMoCBsA3p HEOPraHMYECKUX BEIIECTB. Arperar-
Hbl€ COCTOSIHMS BemlectBa. Kpucramimueckue u
amop(HbIe BemecTBa. THUIBI KPUCTAIMUECKUX Pe-
HIETOK (aTOMHAas, MOJIEKYJsIpHas, UOHHAs, MeTall-
Jn4ecKas). 3aBUCUMOCTh (PU3NYECKUX CBOWCTB Be-
LIECTBA OT THIA KPUCTAIUIMYECKOW PEIIETKU. 3aBU-
CUMOCTh XUMHMYECKOW aKTUBHOCTH BELIECTB OT BU-
Jla XMMUYECKOM CBSI3M WU THUNA KPUCTAIUIMYECKOMN
pemetku. [IpruunHbl MHOrOOOpa3usi BEIIECTB

B mom uucie, npaKkmu4eCKux 3aHAmMUU

1

Homenknatypa HEOpraHW4YeCKHX BELIECCTB: Ha3Ba-
HUE BEILECTBA MCXOJS U3 UX XUMUUYECKOUN (popmy-
JIbl UJIM COCTABJICHUE XUMUUYECKON (POPMYJIIbI HCXO-
I W3 HA3BaHUs BEIIECTBA MO MEXIYHAPOIHOU
(UIOITAK) wiu TpuBuaibHOM HOMEHKIIATYpe.
Pemenne mpakTUYeCKUX 3aJaHUM MO Kiaccu(puka-
IIMY, HOMEHKJIATYype U XUMUYECKUM (popMyliaMm He-
OpPTraHUYECKUX BEIIECTB PA3JIUYHBIX KJIAcCOB (yrap-
HBIM Ta3, YIVIEKUCIBIM ra3, aMMHWak, ramieHas W3-
BECTh, HErallleHasl U3BECTh, MUThEBAS COJla U JPY-
TUX): Ha3bIBaTh U COCTaBIATH (OPMYJBI XHUMHYE-
CKMX BEIIECTB, OMNPEICIATh MNPUHAIIEHKHOCTh K
KJIaccy.

Wctounnkn xumuyecko wuHbopManuu (CpelcTB

OK 01
OK 02

]




MaccoBoil nHpopmanuu, cetb IHTepHET U apyTue).
[Touck mHbopmalu 1Mo Ha3BaHUAM, HIECHTU]UKA-
TOpaM, CTPYKTYPHBIM (popMyJiam

Tema 3.2. Puswm-
KO-XHUMHYECKHe
CBOJMICTBA Heopra-
HHYECKHX Be-
LIeCTB

Conep:kanue y4e0OHOro MmaTepuasa

1

Metamnsl. OOmue ¢u3nyueckue W XUMHYECKHE
cBoiicTBa MeTaioB. CriocoObl MoMydeHus. 3Have-
HUE METAJJIOB U HEMETAJVIOB B MPHUPOJE U JKU3HE-
JIESITEIbHOCTH YelloBeKa M opraHu3MoB. Kopposus
METAJIJIOB: BHUJBI KOPPO3UH, CIIOCOOBI 3aIUTHI Me-
TaJJIOB OT KOPPO3UH

Hemetamnbl. OOmume Qusndeckue M XUMHUYECKHE
CBOMCTBA HEMETAJIOB. TUNHWYHBIC CBOMCTBA HEME-
tauioB V- VII rpynn. Knaccuduxainus u HoMeH-
KJIaTypa COECAMHECHHN HEMETauioB. KpyroBopoTsl
OMOTECHHBIX AJIEMEHTOB B MPUPOJIE

XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpra-
HUYECKUX BEIIECTB (OKCHUIOB, THIPOKCHUIOB, KHUC-
JIOT, cojell u Jp.). 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB IIPOCTBIX BEIIECTB, BOJIOPOIHBIX COECIUHE-
HUM, BEICIINX OKCUIOB U THJIPOKCUJIOB

B mom uucie, npaKkmu4ecCKux 3aHAMUU

1

CocTaBiicHUE YpAaBHEHUN XUMHYECKUX PEAKLIHMN C
YYaCTHEM NPOCTBIX M CIIOXKHBIX HEOPraHUYECKUX
BEILIECTB: METAJUIOB U HEMETAJUIOB; OKCHJIOB Me-
TaJUIOB, HEMETAUIOB U aM(pOTEPHBIX SJIEMEHTOB;
HEOPTraHWYECKUX KHUCJIOT, OCHOBaHMA U amdoTep-
HBIX TMIPOKCUIOB; HEOPraHUYECKUX COJIEH, XapaK-
TEPU3YIOLIUX UX CBOMCTBA.

PenieHne npakTMKO-OpUEHTUPOBAHHBIX TEOPETHUYE-

OK 01
OK 02
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CKHX BaHaHI/Iﬁ Ha CBOﬁCTBa, COCTaB, IIOJIYYCHHC U
0e30macHOe HCIOJIB30BaHUE BaKHEHIITHX HECOopra-
HHUYCCKHNX BCHICCTB B 6LITy 141 HpaKTquCKOfI ACs-
TCJIBHOCTH YCJIOBCKA

Tema 3.3. Hpen- | Conepxxanue yueOHOro MmaTepuajia 4 OK 01
TH(UKAUHUA HEOp- | B mom uucne, 1a00pamopHuvix 3aHamuil 2 OK 02
raHu4Yeckux  Be- | Ne 2 | MnenTudukanms HEOPraHUIECKUX BELIECTB OK 04
1IeCTB

B mom uucne, npakmuueckux 3anamuii 2

1 | KourponbsHas pabota No2 CpoiicTBa HeopraHuue-
CKHX BEIIECTB

Pa3znen 4. CtpoeHue U CBOMCTBA OPraHNYeCKHUX BelIECTB 24
Tema 4.1. Kuac- | Conep:kanue yueOHOro Marepuasia 4 OK 01

cupukanus, crpo-
€HUHe U HOMEHKJIa-
Typa  OpraHuye-
CKHUX BellecTB

1

[losiBneHKHe U pa3BUTHE OPraHUYECKON XUMHUH KaK
Hayku. lIpenmer opranunueckor xumuu. Mecro u
3HAQYEHUE OPraHUYECKOM XMMHH B CUCTEME €CTe-
CTBEHHBIX HayK.

XHUMHUYECKOE CTPOCHUE KAK IOPSNOK COCIMHEHUS
aTOMOB B MOJIEKYJIE COTJIACHO HX BaJEHTHOCTH.
OCHOBHBIE TTOJIOKEHHS] TEOPUU XUMUYECKOTO CTPO-
€HUsI OpraHnvyeckux coeaquuenui A.M. bytieposa.
YraepoaHbIN CKEJIET OPraHUYECKON MOJIEKYJIBI. 3a-
BHUCUMOCTb CBOMCTB BEUIECTB OT XMMHUYECKOTO
CTpOEHMS MOJIEKyI. M3oMepust u n30Mepal.
[lonsiTue o QyHkuMOHANBHOW Tpymnme. Pagukai.
[TpuHIMnel KIaccU(PUKAIIMA OPTAHUYECKUX COEJIU-
HEHUM. MexayHapoaHas HOMEHKJIATYpa W IpPHH-
UMbl HOMEHKJIATYPbl OPraHUYECKHUX COCIUHEHHM.
[Tonsitue 00 a3oTcopepKauX COCAMHEHHSIX, OMO-

]




JIOTUYECKUA aKTUBHBIX BemlecTBax (yrieBOAax, >KH-
pax, 6enkax u JAp.), BRICOKOMOJIEKYJISIPHBIX COEIH-
HEHUSX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO

B mom uucie, npaKkmu4eCKux 3aHaAmMul

1

Homenknatypa OpraHm4eckux COCIMHEHUU OT-
JIETBHBIX KJIACCOB (HACBHIILICHHBIC, HEHACHIIICHHBIE
U apOMaTHYECKHE YTJIEBOJIOPOJbI, CIUPTHI, (PeHO-
JIbI, abJCTH]IBI, KETOHBI, KapOOHOBBIC KHUCJIOTHI U
np.) CocTaBiaeHHE TOJHBIX U COKPAIIEHHBIX CTPYK-
TYpHBIX (DOPMYJI OPraHUYECKUX BEIIECTB OTACIIb-
HBIX KJIACCOB, UCIOJIb3YSl UX HA3BaHUS IO CUCTEMa-
TUYECKON M TPUBUAIBLHON HOMEHKIIAType (ITHIICH,
alleTWICH, TJIMLEPUH, (QeHol, GopManbIerui, yK-
CycHasi KucloTa, MuiuH). Pacdetrsl mpocreiiiieit
bopMysIbl OpraHUYECKOM MOJICKYJIbI, HUCXOMS U3
3JIEMEHTHOT0 cocTaBa (B %)

Tema 4.2. Csoii-
CTBa opraHuye-
CKHX COeIMHEeHUH

Copepxanue y4eOHOro MmarepuaJjia

12

DU3UKO-XUMUYECKHUE CBOMCTBA OPraHUYECKUX CO-
CAMHEHUN OTAENBHBIX KJIAcCOB (OCOOEHHOCTH
KJaccu(ukanMy ¥ HOMEHKIIATypbl BHYTPU KJlacca;
TOMOJIOTHYECKUM P B oOmmas ¢hopmylia; H3oMe-
pust; pusznyeckre CBOMCTBA; XUMUYECKHUE CBONCTBA;
CIIOCOOBI TTOJTYUCHUS):

— TIpeAeNbHbIC YIJIEBOAOPOILI (aJKaHbl U IHMKJIO-
ankanbl). ['OopeHHe MeTaHa KakK OJWH U3 OCHOBHBIX
HMCTOYHUKOB TEIJla B TMPOMBIIIJIEHHOCTH U OBITY.
CBoiicTBa MPUPOJHBIX YTIEBOJOPOJIOB, HAXOXKE-
HUE B MPUPOJIE U TPUMEHECHHE AJIKAHOB;

— HeTnpeJieNbHbIC (AJTKeHBI, AJIKUHBI U aJIKaJIUCHbBI) U

OK 01
OK 02
OK 04
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ApOMAaTHYCCKUC YIJICBOOOPOIBI. FOpeHI/IG aliCTUIIC-
Ha KaK UCTOYHHUK BBICOKOTCMIICPATYPHOT'O IINTAMCHHU
I CBAPKHU U PE3KHU MCTAJIJIOB

— KHCIIOPOJICO/IEPKALLIME COENMHEHUs (CHUPTHI U
¢beHopl, KapOOHOBBIE KUCIOTHI U (PUPHI, aJIbJETH-
bl M KETOHBI, XUpPbI, yriaeBoisl). [Ipakrtnueckoe
NPUMEHEHUE STUJICHIJINKOIIS, TIUIepuHa, (heHoa.
[Tpumenenue popmanpaeruaa, aneTaabAeTuaa, YK-
CYCHOM KHCIJIOThL. MblIa KaK COJIM BBICIIUX KapOo-
HOBBIX KHCJIOT. Moronme cBOKWCTBa MbLIa

— a30TcoJIepKaIie COeTUHECHHUS (AaMUHBI 1 aMHHO-
KHCJIOTBHI, OCNKH). BBICOKOMOIIEKYIIIpHBIE COSIH-
HCHUS (cuHTeTHYECKHuE u OMOJIOTUYECKU -
aKTHBHBIE). MOHOMEp, MOJUMEp, CTPYKTYpHOE 3Be-
HO. [lomumepu3zamusa OSTWIEHA KaK OCHOBHOE
HAMpaBJICHUE €ro UCIOIb30BAHMUS.

['eHeTnyeckass CBSI3b MEXKIY KiacCaMu OpraHuye-
CKHMX COE€IMHCHUI

B mom uucie, npaKkmuu4ecKux 3aHAMUU

1

CBolicTBa OpPraHMYECKHUX COCIUHEHUWM OTJIEJIbHBIX
KJIACCOB (TpHUBHAJbHAsA M MEXIyHApOJIHas HOMEH-
KJIaTypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTyyde-
HUs): TIpeeNibHbIE (JIKAaHBI M IUKIIOAJIKAHBI), HE-
npeaeibHble (QJIKEHbI, alKWHbl W AJIKaJAUEHBI) U
apoOMaTHYECKHUE YTIE€BOAOPOAbI, CIUPTHI U (PEHOJIBI,
KapOOHOBBIE KUCIOTHI U 3(UPBI, albJACTUIbI U Ke-
TOHBI, AMUHBI U AMUHOKHUCIIOTHI, BBICOKOMOJIEKY-
JSpHBIE COEJMHEHHUA. 3aJlaHusd Ha COCTaBJICHUE
YPaBHEHUM XMMHUUYECKUX PEAKLUNW C y4acTHEM Op-

]




raHH4CCKHUX BCIICCTB HAa OCHOBAHHMH HX COCTaBa H
CTPOCHUA

CocraBieHne cxeM peakuuii (B TOM 4HCIE IO
NPEJIOKEHHBIM LENOYKaM IPEBPAILEHUI), Xapak-
TEPU3YIOLIUX XUMHUYECKHE CBOMCTBA OPTAHUYECKHUX
COCIMHEHHUM OTAENBHBIX KJIACCOB, CIIOCOOBI UX TO-
Jy4eHUS W HAa3BaHHWE OPraHUYECKHX COECIUHEHUU
10 TPUBHUAJIBHOM WM MEXIyHApPOJHOM CUCTEMAaTH-
YECKOM HOMEHKJIATYpE.

Pemienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYE-
CKMX 3aJaHUM Ha CBOMCTBA OPraHUYECKUX COCIU-
HEHUU OTIEIBHBIX KIACCOB

B mom uucne, 1ab6opamopHruix 3aHamuil

Ne 3

[IpeBpalieHnsi OPraHMYECKUX BELIECTB IIPU HArpe-
BAHUU

Tema 4.3.
NpenTudurkanms
OpPraHM4YecKux
BellecTB, UX 3Ha-
YeHHe U NMpPUMEeHe-
HHEe B OBITOBOM M
NMPOU3BOACTBEH-
HOM 1esITeJIbHOCTH
yeJ0BeKa

Copnepxanue y4eOHOro MmarepuaJjia

1

buooprannueckue coeaunenusa. Ilpumenenue wu
Ounonornyeckas poiib yrieBoaoB. OKHUCIEHHUE yTiie-
BOJIOB — MCTOYHHMK SHEPIUM >KUBBIX OPraHU3MOB.
Ob6nactu mpuMeHeHUs: aMUHOKHUCIOT. [IpeBpare-
HUs OCJNIKOB MHIIM B OpraHu3Mme. buonormdeckue
bynkuun OenkoB. buonormdeckue (QyHKIIUU Ku-
poB. Posib OpraHM4eckol XMMUU B PELIEHHUU IIPO-
0JIeEM MUIIEBOIT OE€30IIaCHOCTH

Ponb oprannyeckoil XUMHHM B PEIIEHUH MPOOJIeM
HHEPreTUYECKor 0e30MacCHOCTH, B Pa3BUTUU MEIIU-
LMHBI, CO3/JaHMM HOBBIX MaTEpPHAJIOB, HOBBIX MC-
TOYHMKOB JHEPruu (aJbTepHATUBHbIE WCTOYHHUKHU
sHeprum). ONacHOCTh BO3JICHCTBUSI HA JKUBBIE Op-

OK 01
OK 02
OK 04
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raHU3Mbl OPTaHUYECKUX BEIIECTB OTACIIbHBIX Kilac-
COB (YIJIEBOJIOPOJIbI, CIIUPTHI, PEHOJIBI, XJIOpopra-
HUYECKUE TIPOU3BOHBIC, AJIbJCTHABI U JP.), CMBICI
noKasarTelsis NpelebHO JOMYCTUMOM KOHIICHTpa-
02078

B mom uucne, nabopamopnulx 3auamuil

Ne4

WNnentuduxaiuss opraHMYECKUX COCAUHEHUH OT-
JIETIbHBIX KJIACCOB

B mom uucie, npaKkmui4ecKux 3aHAMUU

1

Kontponbshas padora Ne3 CrpykTypa U CBOMCTBa
OpraHUYECKUX BEUIECTB

Pa3ue.11 5. Kuneruueckue u TEPMOINHAMMUICCKUE 3AKOHOMEPHOCTH MPOTE-
KaHud XUMHYCCKHUX peaKum‘i

Tema S5.1. Cko-
poCTh XUMHYe-
CKHUX peaKkumu.
XuMHyeckoe pas-
HOBecHe

Copepxanue y4eOHOro MmarepuaJjia

1

CKOpOCTh peakiiny, €€ 3aBUCUMOCTb OT Pa3IMYHbIX
(bakTOpOB: MPHUPOABI PEATUPYIONTUX BEIIECTB, KOH-
LHEHTPAlUM PEarupyrolux BELIECTB, TEMIEPATYPhI
U IJI0ILA TN pEaKIMOHHOMN ITOBEPXHO-
ctu. TemnoBbiedpHEeKThl XUMUYECKUX PEaKIINid. JK-
30-H 3HJA0TEPMUYECKUE, PEAKLINH.
O6paTUMOCTh peakiuil. XMuMHYECKOE PaBHOBECHUE
Y €ro CMEIIeHUe MO/ ACHUCTBUEM pa3IUIHBIX (Dak-
TOPOB (KOHIIEHTPALIUs PEareHTOB WK MPOIYKTOB
peakiuu, JaBjIeHue, TeMIeparypa) sl CoO3AaHus
ONTUMAJILHBIX YCIOBUM MPOTEKAHUS XUMUUECKUX
nipoueccoB. [Ipunumn Jle [larense

B mom uucne, npakmuyeckux 3auamuil

1

Pemenre npakTuKO-OpUEHTUPOBAHHBIX 3aJlaHUI Ha
aHanu3 (GaKkTOpOB, BIUSIONIMX HAa M3MEHEHHE CKO-

OK 01
OK 02

]




POCTH XMMUYECKOW pEeaKkuy, B T.4. C MO3ULIUNA KO-
JIOTHYECKH 11eJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYJIOBOM IEATEIBHOCTH B LEISAX COXPAHEHUS CBO-
€r0 3JI0POBbs U OKPY>KAKOLIEH IPUPOJTHON CPEIBI.
Pemenue npakTHKO-OpUEHTHPOBAHHBIX 3alaHUN HA
npuMeHenue npunuumna Jle-Illarense msa Haxox-
JICHUsI HAIIPABJICHUS CMEICHUS PABHOBECUS XUMU-
YECKOM peakiuu 1 aHain3 GakTOpoB, BIUSIOMIUX
HAa CMEIICHUE XUMUYECKOTO PABHOBECHS

Paspnes1 6. PacTBopsl

Tema 6.1. Ilous-

Conepxanue y4eOHOIro MaTepuajia

N

THE 0 PAaCTBOpPax

1

PactBopeHue kak (PU3NKO-XUMUYECKHUM TIpolecc.
PactBopel. CriocoObl TPUTOTOBJICHHS PACTBOPOB.
PactBoprmocTe. MaccoBasgs 105s1 pacTBOPEHHOTO
BemecTBa. CMBICIT TTOKA3aTelsi MPEAEIbHO JOIly-
CTUMOUW KOHUEHTPAIMA M €ro HCIOJb30BAHHUE B
OLICHKE IKOJIOTMYECKO 0€3011acHOCTH.

[IpaBuna 3KOJIOTMYECKHU 11€71eCO00pPa3HOT0 MOBEE-
HUS B OBITY M TPYJIOBOM JEATEIBHOCTU B IENSAX CO-
XPAHEHUSI CBOETO 3J0POBbSI U OKPYKAOUIEH MPHU-
POIHOM Cpenbl; OMACHOCTh BO3JICUCTBUS HA JKUBBIC
OpPraHU3Mbl ONPEACIEHHBIX BEIIECTB.

Pemenre npakTHKO-OpPUEHTUPOBAHHBIX PACUETHBIX
3aJlaHul Ha PacCTBOPHI, HCTIOJIB3YEMbIE B OBITOBOM U
ITPOU3BOJACTBEHHON JIESITEIbHOCTH YEIOBEKA

OK 01
OK 02
OK 07

Tema 6.2. Uccie-

Copnepxanue y4e0HOIro MmaTepuaJjia

JIOBAaHHE CBOMWCTB

B mom uucne, r1abopamopusvix 3auamuil

PacTBOPOB

Ned \ [IpuroToBieHNE PACTBOPOB

OK 01
OK 02
OK 04

IIpodeccuoHaILHO OPHEHTHPOBAHHOE COECPKAHME
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Paznen 7. XuMus B ObITY M NIPOU3BOJACTBEHHOM 1eSITEJIbHOCTH Y€JI0BEKA 6
Tema 7.1. Xumus | Conep:kaHue y4eOHOro MaTepuasa 6 OK 01
B ObiTy M mpomu3-| 1 | HoBeilmme DOCTMKEHUS XUMHYECKOW HAYKH M XH- OK 02
BOJCTBEHHOM Jes- MHYECKON TexHonoruu. Pois xumuu B obecrede- OK 04
TEJLHOCTH 4eJIo- HHUM 3KOJIOTUYECKOM, SHEPreTUYECKON U MUILIEBOUN OK 07
BEKa 0e30MmacHOCTH, pa3BUTUM MeauuuHbl. [IpaBuna mo- [IK 1.1.
WCKa W aHalln3a XUMUYECKOH WH(MOpPMAIUU U3 pas3-
JUYHBIX UCTOYHUKOB (Hay4dHas M yuyeOHO-Hay4Has
JuTepaTypa, CpeacTBa MacCOBOM HH(OpMaIu,
ceTh MIHTEpHET)
B mom uucne, npakmuueckux 3aHamui 4
1 |Tlouck u aHamu3 KEMCOB O NMPUMCHEHUH XHUMHUYE-
CKHUX BEIIECTB M TEXHOJOTHHA C y4eTOM OymyIIei
poeCCUOHAIBHON JIEATEIIbHOCTH.
2 | IIpencramieHue pe3yabTaTOB PEIICHUS KEHCOB B
dbopmMe MUHH-JIOKJIa/Ia C IPe3eHTalueH
IIpomexyToyHas arTecTalUs — KOMILICKCHBINA JM(depeHIuPOBAHHbIN 3a- 2
yer
Bcero 72

]




2.3. IlnanupoBanue y4eOHbIX 3aHATHIH C MCNI0Jb30BAHUEM AKTHBHBIX U MHTEPAKTUBHBIX (GOPM M METOI0B 00yUYeHUsI

n/n Tema y4yeOHOr0 3aHATHS

AKTHBHbIE H HHTePaKTHBHbIE GOPMBbI
1 MeTOAbI 00y4eHHs

1 | Tema 3.1. Knaccudukaiiusi, HOMEHKJIATypa U CTPOCHUE HEOpraHU-
YECKUX BEIIECTB

Jlexnusi-Bu3yanuzanus. [IpezeHtarusi.

2 | Tema 3.2. ®Ou3MKO-XMMHUYECKHE CBOWCTBA HEOPTaHMYECKUX BE-

CocraBneHue KJIACTCPOB. HpGSGHTaHI/IH.

LIECTB
3 | Tema 7.1. Xumus B ObITY U MIPOM3BOJCTBEHHON AeSITENbHOCTU Ue- | Pemenue keiicoB. Pabota B manbix rpynmax. IIpesen-
JIOBEKA TaLMsl.
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3. YCJIOBUA PEATTU3AIIAHN ITPOT'PAMMbI OBIIIEOBPA3OBATEJIBHOM
YYEBHOU JUCIIUITJIMHbI

3.1. Peanu3auusi mporpaMMbl 0011e00pa3oBaTeibHONM JUCUMILIMHBI TpedyeT
HAJIN4YHUSA Y4eOHOro kadunera/nadoparopun XuMuu

Oo6opynoBanue yueOHOro kadbunera (;iaboparopun):
- I0CA/I0YHBIE MECTA MO KOJUYECTBY CTYACHTOB;

- paboyee MecTO MpenoaaBaTelis;

- IEMOHCTPALIMOHHBIE TOCOOMS U MOJIENH;

- yueOHas JIocKa M T.1I.

Texnuuyeckue cpeacrsa 00y4eHus :
- KOMIIBIOTED;
- MYJIbTUMEIUNHBIA IPOEKTOP

JIneH3nOHHOE MPOrpaMMHOe ofecredyeHmne

3.2. MupopmanuoHHOe oOecneYeHne peajn3auuu NporpaMmmbl

3.2.1. [leyaTHbIe U3TaAHUSA

1. Pynzutuc, I'. E. Xumus. ba3oBelil ypoBeHb : YU€OHUK /1JIsI 00pa30BaTEIbHBIX
OpTaHU3alNNA, PEATU3YIONUX 00pa30BaTeIbHBIC MPOTPAMMEBI CPEIHETO MPOheCcCHOHATh-
Horo oopazoBanusi / I'. E. Pynsutuc, @. I'. ®enpaman. — Mockaa : [IpocBemenue, 2024.
— 336 c. :un. — (Yuebnuk CIIO). — ISBN 978-5-09-111351-8. - TekcT : 27eKTpOH-
ueiid. - URL: https://znanium.ru/catalog/product/2157236 (Ocrosnoe newamnoe uzoanue
-O0Illn 1.)

2. Paneuxuii, A. M. Xumusi. ba3oBslil ypoBeHb. TpeHHpPOBOYHBIE U MPOBEPOU-
HbIE paboTHI : yueOHOe rmocodue, pa3paboTaHHOE B KOMIUIEKTE ¢ YYEOHMKOM It 00pa3o-
BaTEJIbHBIX OpPTaHM3AIUH, peaU3yIOIINX 00pa30oBaTeIbHbIE MPOrPAMMbBI CPETHETO MPO-
deccuonanbHOro oopazoBanms / A. M. Panenxuii. - Mocksa : [IpocBemenue, 2024. - 81
c. - (Yueonuk CIIO). - ISBN 978-5-09-112813-0. (Ocrosnoe neuammnoe uzoanue — OITH
2.)

3.2.2. DJIeKTPOHHBbIE U3IaHUS (IJIEKTPOHHBbIE PECypPChl)

1. Pynzutuc, I'. E. Xumusi. ba3oBbliil ypoBeHb : y4eOHHK 1Ji1 00pa30BaTeIbHbIX
OpraHU3aINNA, PeaTU3yIoNMX 00pa30oBaTeIbHBIC MPOTPAMMBI CPEIHETO MPOdheCcCHOHATb-
Horo oopazoBanus / I'. E. Pymsutuc, ®@. I'. ®enpaman. — Mockaa : [IpocBemenue, 2024.
— 336 c. :mn. — (Yuebnuk CIIO). — ISBN 978-5-09-111351-8. - TekcT : sneKTpoH-
uenit. - URL: https://znanium.ru/catalog/product/2157236 (Ocrosroe snekmponnoe uzoa-
Hue — O2H 1.)

2. Andunorenosa M. B. Xumus : yaeOHUK U TIPAKTUKYM JJIsi CPETHETO TPO-
dheccuonanpHOro obpaszopanus / U. B. Audunorenosa, A. B. babkos, B. A. IlonkoB. —
2-¢ u3., ucnp. u gor. — Mocksa : M3marensctBo FOpaiit, 2023. — 291 ¢. — (Ilpodec-
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cuoHanbHOe oOpaszoBanue). — ISBN 978-5-534-11719-6. — TekcT : 31meKTpoHHBIN //
OopasoBarenbHas wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513807

3. Huxonsckuii, A. b. Xumus : yaeOHUK U MPAKTUKYM ISl cpeiHero npodec-
cuoHasibHOTO oOpa3zoBanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢ u3j., nepepab. u
nom. — Mocksa : U3parensctBo FOpaiit, 2023. — 507 ¢. — (Ilpodeccuonansnoe o6pa-

3oBanue). — ISBN 978-5-534-01209-5. — TekcT : anexkTpoHHbI // O6Gpa3oBarenbHas
mwiardopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/513537 (Ocnosnoe snexkmpon-
Hoe uzoarue — OOHU 2.)

4, XuMus :  y4eOHHMK IS CpefHero MnpodeccHoHaIBHOTO 00pa3oBaHus /
1O. A. Jle6enes, I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBan ; mox o0mieii pemakiueit
I'. H. ®ageeBa. — 2-e wusm., mepepab. u jgom. — Mocksa : M3gatensctBo HOpaiit,
2023. — 431 c. — (Ilpodeccuonansuoe obpazoBanme). — ISBN 978-5-9916-7723-3. —
Texct : snektpoHHwii // OOpazoBarenbHas minatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/513073 (Ocrosnoe snexkmponnoe uzdanue — OOU 3.)

5. Tynuxun, E. . Xumusd. B 2 4. Yacte 1. OOmas 1 HeopraHudeckast XuMusi:
yueOnuk mns CIIO / E. W. Tynukun. — 2-e uza., ucnp. u aon. — Mocksa :IOpaiir,
2019. — 385 c. - ISBN 978-5-534-02748-8— // OBC HOpaiit [caiiT]. — URL:
https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-
513730 (OcHosnoe snexkmponnoe uzoanue — OOH 4.) \

6. www. hemi. wallst. ru OGpa3oBaTenbHbIi CalT JJIS NIKOJIBHUKOB «XHU-
MUSD).

1. www. chem. msu. su DyeKTpoHHasi OMOIMOTEKA 110 XUMUHU.

8. https://postnauka.ru/themes/chemistry — nexkuuu mo XUMHUKM Ha caiiTe
[TocTHayka.

Q. Www. chemistry-chemists. COM 3JeKTpOHHBIN JKypHaT «XUMHKH U XU-
MUSD).

10. http://gotourl.ru/4780  (http://elementy.ru/) Hay4uHo-HONyJASPHBIA  MPOEKT
«OnemMeHThl OONbIION Hayku» ((U3MKa, XUMHUSA, MATEeMaTHKa, aCTPOHOMHS, HAYKH O
KU3HU, HAyKW 0 3emiie). HoBOCTH Hayku, KHUTH, HAyYHO-TIOMYJISIPHBIE CTAThU, JICKIUH,
SHIIMKJIOIIC AN .

11.  http://gotourl.ru/4783 (http://potential.org.ru/) CaiT Hay4HO-TIOMYJISAPHOTO
xKypHana «llorennumam.

12.  http://gotourl.ru/4785 (http://www.hij.ru/)  Caiir Hay4HO-TIOMYJIIPHOTO
KypHAJIa «XUMHUS U KU3HBY.

13.  http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)  Otkpsitas
AJIEKTPOHHAsI OMOIMOTEKa XUMHUdeckoro nopraina «Chemnet», conepkut yueOHbIe U UH-
(hopMalMOHHBIE MaTePUAITBI TSI IIIKOJIbHUKOB M YUUTEJEH.

14.  http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) UudopmarimoH-
HBIC MaTCpHUaJIbl 00 oJImMIInaagax.

15.  http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema nucTaHIu-
OHHOTI'O O6y‘-IeHI/I$I, HarpaBJICHHAA B ICPBYHO OYCPCJAb HA IOATOTOBKY K OJIMMIIMAdaM
BCEX YPOBHEH.

16.  http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3pranblii  caldT o
CBOMCTBAX XMMHUYECKHUX DJIICMEHTOB.
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17.  http://gotourl.ru/7180 (https://www.lektorium.tv) Hekxommepueckuii caiT
OHJIAMH-00Pa30BaHus, COACPKUT MHOIO HMHTEPECHBIX 0Opa30oBaTEIbHBIX KYPCOB U BHU-
JCOJICKIIUI JIJIS IIKOJIbHUKOB, CTYJICHTOB M YUHTEIICH.

18.  http://www.xumuk.ru CaliT 0 XUMHH: KITACCUYECKUEC YUCOHUKH, CITPABOYHH-
KU, SHIUKIONCIANH, TIOUCK OPTaHUYEeCKUX M HEOPTaHWYECKHUX PEaKIuil, COCTaBJICHUE
YPaBHECHUU pEaKIUM.

19.  http://orgchemlab.com/ Caiit, mocBsImEHHBIN MpakTHYECKON padoTe B J1abo-
paropuu

3.2.3. JIonoJIHUTEeIbHbI€ HCTOYHUKH

1. bamaes, ®. 3. Xumus metamioB : ydeOHoe mocooue / @. 3. banaes. -
Mocksa ; Bomorna : Undpa-Unxenepus, 2024. - 128 c. - ISBN 978-5-9729-1857-7. -
Tekcr : anextponnsIit. - URL: https://znanium.ru/catalog/product/2171835

2. Xumus. 10-i kmace. Yrnyonéunsii ypoBenb / B. B. Epemun, H. E.
Kyspmenko, B. 1. Tepenun, A. A. Ipo3nos, B. B. JIyuun ; nox pen. B. B. Jlyauna. —
10-e u3n., crep - Mocksa : IIpoceemenue, 2023. - 448 c¢. - ISBN 978-5-09-107226-6. -
Tekcr : anextponHsIit. - URL: https://znanium.ru/catalog/product/2089923

3. ["abpuensn, O. C. Xumus. 10-it kinacc. ba3oBsiit ypoBeHs : yueOHuk / O.
C. I'adpuensn, U. I'. Octpoymos, C. A. CnankoB. — 6-e u3z., crep. — Mocksa : [Ipo-
ceemenne, 2024. — 128 c. : mi. - ISBN 978-5-09-112176-6. - TekcT : 2JIEKTPOHHBIMH. -
URL: https://znanium.ru/catalog/product/2157258

4, IMa6puensn, O. C. Xumus. 11-i kmacc. ba3oBbiil ypoBeHs : yueOHuk / O.
C. I'abpuensn, . I'. Octpoymos, C. A. CnagkoB. — 6-e u3a., crep. — Mocksa : Ilpo-
ceemenue, 2024. — 127, [1] c. : mm. — ISBN 978-5-09-112177-3. - TekcT : DIEKTPOH-
HeIi. - URL: https://znanium.ru/catalog/product/2157262

S. Epemun, B. B. Xumus : 11-i kitace (yriayOn€HHbIN ypOBEHbB) : yUeOHUK /
B. B. Epemun, H. E. Ky3smenko, A. A. JIpo3nos, B. B. JIynun ; nox pea. B. B. JIynuna.
— 10-e u3a., crep. — Mocksa : IIpocsemienne, 2023. — 480 c¢. - ISBN 978-5-09-
107469-7. - Tekct : anekrponnsbiid. - URL: https://znanium.ru/catalog/product/2089926

6. Xumus. 11 knacc (6a3oBbiit ypoBenb) : yueOnuk / B. B. Epemun, H. E.
Ky3eMmenko, A. A. Jlpo3nos, B. B. Jlynun ; nox. pea. B. B. Jlyauna. - 9-e u3z., crep. -
Mocksa : HUznarensctBo "lIpocBemenue”, 2022. - 226 c. - ISBN 978-5-09-101653-6. -
Tekcr : anextponHbIit. - URL: https://znanium.ru/catalog/product/2090091

7. Pynsutuc, I'. E. Xumus. 11 knacc. ba3obiii ypoBeHb : yueOnuk / I'. E.
Pymsutuc, @. I'. ®enpaman. - 10-e u3a., crep. - Mocksa : [Ipoceemenune, 2023. - 224 c. -
ISBN 978-5-09-108904-2. - Tekcr : AIIEKTPOHHBIN. - URL:

https://znanium.ru/catalog/product/2126369
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMA JTUCHUILJIMHBI

Koa u nanmenoBanue
(popmupyemMbIX KOMIIETEHIIMH

Pa3nen / Tema

THIl OLEeHOYHBIX MEPONIPUATHH

Paznen 1. OcHOBBI CTPOEHHS BelleCTBA

OK 01

Tema 1.1. CTpoeHre aTOMOB XUMUYECKUX
AJIEMEHTOB U MPUPOIa XUMUYECKON CBSI3U

1. TectoBas pabota

2. 3aa4u Ha COCTABJICHUE XUMHUYECKHUX (HOPMYJT
JIBYXaTOMHBIX COCIMHEHUH (OKCHIOB,
CyJnb(pUaA0B, TUAPUIOB U T.I1.).

3. 3agaHus Ha UCMOJIb30BAHUE XUMHUUYECKOM
CHMBOJIMKHM 1 Ha3BaHUU COCAUHECHUM 110
HOMEHKJIATYp€ MEXITyHAPOIHOTO COIO3a
TEOPETUYECKON U MPUKIATHON XUMUU U
TPUBHAIBHBIX HA3BAaHUM [T COCTABIICHUS
XUMUYECKUX (GOPMYJT TBYXaTOMHBIX
coeAMHEHU (OKCUIOB, CYIb(OUIO0B, TUIPUIOB U
T.I.) U APYTUX HEOPTaHUYECKUX COCTUHEHU I
OTJCIBHEIX KJIACCOB

OK 01
OK 02

Tewma 1.2. Ileproguyeckuii 3aK0H U TabaMIIA
J.1. Menpaeneena

1. TectoBas pabota

2. IlpakTrueckue 3a1aHusl HA yCTaHOBJICHUE
CBSA3U MEXIY CTPOCHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U NMEPUOAUYECKUM U3MEHEHHEM
CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX
COEIMHEHHI B COOTBETCTBUH C MOJIOKEHUEM
[lepuoanueckoit cucTteme.

3. I[IpakTHKO-OpHEHTHUPOBAHHBIE TEOPETUUECKUE
3a/IaHHsI HA XapaKTEPU3aLNUI0 XUMHYECKHUX
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JJICMCHTOB.

OK 01

Pazgen 2. XuMu4eckue peakiuuu

Kontponbnas pabora Nel
CrtpoeHue BeniecTBa U XUMHUECKUE PEAKIINU

OK 01

Tema 2.1.Tunbel XUMAYECKUX PEAKLIHI

1. 3aganus Ha cocTaBieHNUE ypaBHEHUI
peaKLuii:

— COEJIMHEHHS], 3aMELICHUS, Pa3JI0KEHUS,
oOMeHa;

— OKHUCJIMTEJIbHO-BOCCTAHOBUTENBHBIX PEAKIIUIA C
UCIIOJIb30BAaHUEM METO/1a AIEKTPOHHOIO
OanaHca.

2. 3ajauu Ha pacyeT Macchl BELIECTBA WIH
00BbEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY
BEIIECTBA, Macce Wi 00bEMY OJIHOTO U3
YYACTBYIOIIUX B PEAKIIUU BEIIECTB; PACUETHI
Macchl (00bEMa, KOIMUECTBa BEIIECTBA)
IPOAYKTOB PEAKLIUH, €CII OJHO U3 BEILIECTB
UMeEEeT IPUMECH

3. [Ipaktrueckas padota Nel PacueTs o
XUMUYECKUM (popMyiiaM U ypaBHEHUSIM

OK 01
OK 04

Tema 2.2. DAEKTpOJIUTHYECKAS TUCCOLUALINS U
HMOHHBIN 00OMEH

1. 3amaHus Ha cocTaBIEHUE MOJIEKYJISIPHBIX U
MOHHBIX PEAKIUI C yHaCTUEM KHUCIIOT,
OCHOBAaHUU U COJIEH, YCTAHOBIICHUE U3MECHEHUS
KHCIIOTHOCTHU CPEbl

2. JJabopatopHast padota Nel Tumsl XUMHUYECKUX
peakiui

OK 01
OK 02
OK 04

Paznen 3. CTtpoeHue u cBolicTBa
HEOPraHMYeCKHX BelllecTB

Kontponbnas padora Ne2
CBoiicTBa HEOPTAHUYECKUX BEIIECTB




OK 01
OK 02

Tema 3.1. Knaccuduxkanus, HOMEHKIATypa U
CTPOCHHE HEOPTraHMUECKUX BEIIECTB

1. TecroBas pabota

2. 3agayu Ha pacyeT MacCOBOM J0JIU (MacChl)
XUMHUYECKOTO 3JIeMEHTa (COECAUHEHUS) B
MoJIEKyJe (CMecH).

3. IlpakTrueckue 3aJaHus MO KIacCU(PHUKAIUH,
HOMEHKJIaType U XUMHYECKUM (opMyIam
HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KIACCOB.
4. TlpakTHyecKue 3aJjaHus Ha OTpe/IeIICHUE
XUMHUYECKON aKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKON CBSI3U U THUIIA
KPUCTAJUIMYECKON PEIIeTKU

OK 01
OK 02

Tema 3.2. ®PU3UKO-XUMHUYECKHUE CBOUCTBA
HEOPraHUYECKHUX BEIIECCTB

1. TecToBas paboTa

2. 3agaHus Ha COCTABIICHNUE YPABHEHUN
XUMUYECKUX PEAKIUI C y4aCTUEM IIPOCTHIX U
CJIO’KHBIX HEOPTraHWYECKHUX BELIECTB: OKCUIOB
METAJIJIOB, HEMETAJJIOB U aM()OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX KUCIIOT,
OCHOBaHHUI ¥ aM(POTEPHBIX THAPOKCUIOB,
HEOPTaHUYECKUX COJIEH, XapaKTepU3YIOIIUX UX
CBOMCTBA U CIIOCOOBI MOJTYYEHUS.

3. [IpakTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKHE
3a1aHUsI Ha CBOWCTBA U ITOJYYEHHE
HEOPraHWYECKUX BELIECTB

OK 01
OK 02
OK 04

Tema 3.3. Unentuduxanus HEOpraHUIECKUX
BEILIECTB

1. [IpakTHKO-OpUEHTUPOBAHHBIE 3aJaHUS 110
COCTaBJICHUIO XMMHYECKUX PEAKIHI C ydacTHEM
HEOPTaHUYECKUX BEIIECTB, HCTIOIB3YEMBbIX TS
UX UACHTU(DHUKAIIHH.

2.JlaboparopHnas pabota Ne2 Mnentuduxarus
HEOPTaHUYECKUX BEIIECTB




OK 01
OK 02
OK 04

Paznen 4. CTtpoeHue u cBOMCTBA
OpPraHu4YecKMX BellecTB

KonTponbnas padorta Ne3
CTpyKTypa U CBOWCTBA OPTaHUYECKUX BEUICCTB

OK 01

Tewma 4.1. Knaccuduxkarusi, cTpoeHue u
HOMEHKJIaTypa OPTraHMYECKUX BEIIECTB

1. 3amanms Ha cOCTaBICHUE Ha3BAHUM
OPTaHUYECKUX COCANHEHUN 10 TPUBUAIIBHOMN
VI MEXKAYHAPOJIHON CUCTEMATHYECKOM
HOMEHKJIaType.

2. 3aaHus Ha COCTABJICHUE TTOJIHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (OpMYyJT
OpraHUYECKHUX BEIIECTB OTJEIbHBIX KJIACCOB.

3. 3amaun Ha onpeeICHUE TPOCTEHIIIECH
(dhopMyJIBI OPraHUYECKON MOJICKYJIbI, UCXOMS U3
3JIEMEHTHOTO0 cocTaBa (B %)

OK 01
OK 02
OK 04

Tema 4.2. CBolicTBa OpraHUYECKUX
COCIMHEHUN

1. 3amanus Ha cOCTaBIECHUE YPABHEHUM
XUMUYECKUX PEAKIUI C y4aCTUEM OPraHUYECKUX
BEILECTB HA OCHOBAaHUM MX COCTaBa U CTPOECHUS.
2. 3ajaHus Ha COCTABJIEHUE YPABHEHHUI
XUMUYECKUX PEAKINI, HILTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C yUETOM MEXaHU3MOB
NIPOTEKAHMS JAHHBIX PEAKIUN U TEHETUYECKOU
CBSI3U OPraHMYECKUX BEIIECTB Pa3HbIX KIACCOB.
3. PacueTHble 3a1a4u IO YPABHEHUSAM PEAKLIAN C
y4acTHEM OPTaHMYECKHUX BEILECTB.

4. JTabopaTtopnas pabota Ne3 IIpeBparienus
OpraHUYeCKUX BEIIECTB MPU HarpeBaHUU




OK 01 Tema 4.3. Unentudukanusi opraHM4ecKux 1.IIpakTHKO-OpMEHTUPOBAHHBIE 3aJaHHUS 110
OK 02 BEILICCTB, UX 3HAYCHUE U IPUMEHEHUE B COCTABJICHUIO XMMUYECKUX PEAKIUN C y9ACTHEM
OK 04 OBITOBOI M MPOU3BOJCTBEHHOM JESITEIIBHOCTH |OPraHUYECKHUX BEIIECTB, B T.4. UCIOJIb3YyEMBIX
IK... YeJloBeKa JUIA UX UJICHTU(PUKALMU B OBITY U
IIPOMBIIIJICHHOCTH.
2.JIabopartopnas pabota Ned4 Mnentudukanus
OPraHUYECKUX COCNUHEHUN OTAECIBHBIX KIACCOB
Pasznen 5. Kuneruueckue u
TePMOJIMHAMHYECKHE 3AKOHOMEPHOCTH
NMPOTEKAHUSA XMMHUYECKUX PeaKIui
OK 01 Tema 5.1. CKOpOCTh XUMHUYECKUX PEAKIIAM. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHE
OK 02 XHWMHUYECKOE PABHOBECHE 3a/laHusl HAa aHaiu3 (PaKTOPOB, BIUSIOIINUX HA
VU3MEHEHHUE CKOPOCTH XMMHYECKON PEAKIINH.
[IpakTHKO-OpHEHTUPOBAHHBIE 3aJaHUS Ha
npuMmeHenne npuHuuna Jle-lllarense miis
HAXOKIEHUS HAIIPABJICHNS CMEILICHHUSI
PABHOBECHSI XUMUYECKON PEAKLIMU U aHAJIU3
(akTOpOB, BIUAIOIINX HA CMEIICHHUE
XUMHUYECKOTO PABHOBECUS
Paspnen 6. PacTBopbl
OK 01 Tema 6.1. TlonsiTue o pactBopax 1. 3agaun HAa TPUTOTOBIIEHUE PACTBOPOB.
OK 02 2. IIpakTUKO-OPUEHTUPOBAHHBIC PACUETHHIE
OK 07 3a/1aHuUsl Ha JUCIIEPCHBIE CUCTEMBI,

UCIIOJIb3yeMbIe B OBITOBOM M TIPOU3BOICTBEHHON
NEATEIIbHOCTH YEJIOBEKA




OK 01 Tewma 6.2.VMccnenoBanue CBOMCTB pacTBOPOB Jlabopatopuas padota Ne5 [Ipurotosnenue
OK 02 pacTBOpOB
OK 04

OK 01 Pa3zpen 7. 3amura Keica
OK 02 Xumus B ObITY ¥ IPOU3BOJACTBEHHOM

OK 04 NeATEJbHOCTH YeJI0BeKa
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IIK 1.1.

Kpurepuu oueHku ocBoeHus 0011e00pa3oBaTe/IbHON y4eOHOU JUCHUIINHBI:

Ilposepka 3nanuii no yueoHoll Oucyuniune:

OrneHka «omau4Ho» BBICTABIAECTCS O0YYaIOIIEMYCs, €CJIM OH ITy0OO0KO M MPOYHO YCBOWJI MPOrPaMMHBIA MaTepual Kypca, ucuep-
MBIBAIONIE, MTOCIEA0BATENBHO, YETKO U JIOTUYECKH CTPOWHO €r0o M3JIaraetr, yMeeT TECHO YBA3bIBAaTh TEOPHUIO C MPAKTUKOM, CBO-
00JTHO CITpaBJIsIETCS € 3a7]a4aMH U BOIIPOCAMHU, HE 3aTPYIHACTCS C OTBETAMU MPU BUIAOU3IMEHEHUH 3aJaHUi, TPaBUIHLHO 000CHO-
BBIBACT NPUHSTHIE PEIICHUS, BIAJEET PA3HOCTOPOHHUMH HABBIKAMHU U MPUEMaMU BBITIOTHEHUS MPAKTUYECKHUX 3a/1a4;

OIICHKA «XOpOui0» BBICTABIISETCS 00yJaromeMycsi, €Clid OH TBEPJI0 3HAET MaTepHall Kypca, TpaMOTHO U TI0 CYIIECTBY H3jaraer
€ro, He JOMyCKas CYIIECTBEHHbIX HETOYHOCTEN B OTBETE HAa BOIPOC, MPABUIILHO MPUMEHSET TEOPETUUECKUE MOJI0KEHUS IPU pe-
IIEHUU MPAKTUYECKUX BOMPOCOB U 3a/1a4, BJIaJIe€T HEOOXOAMMBIMU HABbIKAMU U NMMPUEMAaMU UX BBITIOJIHCHUS;

OLICHKA «)00871emB8OpuUmelbH0» BBICTABISAETCS 00Yy4aloleMycsi, €ClIi OH MMEET 3HaHUS TOJbKO OCHOBHOI'O Marepuania, HO He
YCBOWJI €T0 JIeTaJIel, JOMyCKaeT HETOYHOCTH, HEIOCTATOYHO MpaBUIbHBIE (DOPMYJIMPOBKH, HAPYIIEHUS TIOTUUECKOMN MOCIIeI0Ba-



TEJIBLHOCTH B U3JI0’KEHUU MTPOTPAMMHOTO MaTepHalia, UCIIBITHIBAET 3aTPYAHEHUS TIPU BBHIMOJIHEHUU IPAKTUYECKUX 3a]1aY;

OLICHKA «HEY008/1emBOpUmMelbHO» BHICTABIISETCA 00yUaloeMycs, KOTOPbIA He 3HAE€T 3HAYUTEIbHON YaCTH MPOrPaMMHOTO MaTe-
puania, JI0MyCKaeT CYHUIECTBEHHbIE OMIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPYJHEHUSMU PEIIAET MPAKTHUUECKHUE 3a/ladyd WU HE
CIIPABJISIETCS] C HUMHU CAMOCTOSITEIBHO.

Ilposepka npagunvnocmu pacuemod u 0CyuiecmeieHus Heo0Xo0UMbIX 0eliCmeuil no yueOHou oucyuniune:

85 - 100% mpaBUIIbHBIX PACYETOB U IEUCTBUI — «OTIMYHOY

69-84% mpaBUIBHBIX PACUETOB U IEUCTBUN — «XOPOIIO»

51-68% npaBUIBHBIX PACYETOB U JEHCTBHI — «YAOBIETBOPUTEIBHOY

50% u MeHee — «HEeYAOBIETBOPUTEITBHO



