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1 OBIIAS XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMbBI YYEBHOI'O TIPEIMETA
OVYIlL.12 XUMUs

1.1 Mecto y4eOHOro npeamMera B CTPYKType OCHOBHOM npogeccuoHaJIbHON 00pa3oBaTe/bHOI
NporpamMmsbI:

Oo6meoOpazoBarenpHblil  yueOHbI npeamer OVYIL12 Xumus sBnsiercs 00sS3aTENBHONW YaCThIO
0011e00pa3oBaTeIbHOrO IMKJIa 00pa3oBaTelbHOW TmporpamMmbl B cootBeTcTBUM ¢ PI'OC CIIO
nocneruanbHocTr 23.02.01 Opranuzanuss TEepeBO30K M YIpaBiICHUWE Ha TpaHCIOpTe (MO BHJIAM)
(yrBepxkneH mnpukazoM Munmnpocsemenust Poccum Nel76ot 20.03.2024 r1.). Pabowas mnporpamma
OVIL12 Xumus pazpadotana B cootBercTBUuM ¢ @I'OC COO (B AciCTBYIOLIEH pelaKIuu) U C YIYETOM
npuMepHO  pabodeld  mporpamMmbl  00MICOOpa30BATENbHOW  JUCHUIUIMHBI  «XUMUS» IS
npoeCCHOHANIBHBIX ~ oOpa3oBaTenbHbIX  opraHuszamuii  MPIIO  (yTBepkaeHa  Ha — 3acellaHUH
[Tegarornyeckoro coBera ®I'BOY ITIO UPIIO nporokonom Ne6/2025 ot «18» anpens 2025 1.).

[Ipu peanuzamuu pabouell mporpaMmbl MOTYT HCHOJb30BAaTHCS PpPaziIUyHble 00pa3oBaTElIbHbIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAHIIMOHHBIE, JIEKTPOHHOE O0yUEHHE.

B yue6bnpix mmanax OIIOII-IITICC3 yueOnbiii npenmer OVYIL.0O5 T'eorpadusi BXOOuT B cocTaB
O0mUX Y4eOHBIX AUCHUIUIUH (IPEAMETOB), (POPMHPYEMBIX M3 O0S3aTENbHBIX MPEAMETHBIX O00IacTei
®I'OC cpennero obmero obpazoBanus, st cnenuansHocteid CI1O. C yu€roM mpoduis ocBauBaeMoit
CHETMAILHOCTH JJAHHBIN YUeOHBIN MpeaAMeT peanusyeTcst Ha 1 kypce.

PaGouass mporpamma yweOnoro mpenmera OVILI2 Xumusa MoxeT ObITh HCIIONBb30BaHa B
po(ecCHOHATLHOW TOJTOTOBKE, MEPEIMOArOTOBKE U  IOBBIICHUH KBATH(DHKAIMK pabodmux 110
npodeccusm:

15894 Onepatop mocTa HeHTpaTU3aIiy;

18401 Curnanmucr;

17244 IlpuemocaTuuk rpy3a u 6araxa;

25337 Omnepatop 1o 06paboTKe MEePEeBO30YHBIX TIOKYMEHTOB;

18726 CocraButens I10e3/0B;

16033 OnepaTop COpTUPOBOYHOM TOPKH;

25354 Omnepatop npu JEKYPHOM IO CTaHLIUHU.

1.2 Ieasb u njaHupyeMble pe3yJbTAThI OCBOECHHS Y4eOHOr0 MpeaMeTa

1.2.1. lenu 1 3a7a4u y4eOHOI0 nmpeamera:

Conepsxanne nmporpaMmmsl o01ieodpaszoBarenbHoroydeonoro npeameraOVYII.12 Xumus HanpaBieHo
Ha JIOCTI)KEHUE CIETYIOMNX HeJIei:

— (¢GopMHpOBaHUE CHUCTEMbl XMMUYECKHUX 3HAHMM KaK BaKHEHIIEW COCTaBIIAIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIGKAT KIIFOUEBBIC MOHATHS, (DyHIaMEHTaIbHBIC 3aKOHBI H
TEOpUU XUMHUHU, OCBOCHHUE f3bIKa HAYKH, YCBOCHHE U TMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIeHHI
MHPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPUEH MX PA3BUTHS U CTAHOBJICHHUS;

— (QopmupoBaHuEe U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaxX TO3HAHMS BEIIECTB H
XUMHYECKHUX PEaKIHid, HECOOXOUMBIX JIJIsi IPUOOPETCHHSI YMEHUN OPHUEHTHPOBATHCS B MHPE BEIIECTB U
XUMHUYECKUX SBJICHUI, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKON U TTOBCETHEBHOM KU3HH;

— pa3BUTHE YMEHUW U CIOCOOOB NEATEILHOCTH, CBS3aHHBIX C HaOMIOEHHEM M OOBSICHECHUEM
XUMHUYECKOTO IKCTIEPUMEHTA, COOJIIOICHUEM MPaBHII 0€30MaCHOTO 00paIeHus C BEIIECTBAMHU.

3apaum:

1) chopmupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHHUS XMMUYECKHX TPOIIECCOB U SIBIICHUIT B
OKpyXXamIlel cpeae, a TakKe HX CBA3b C IEJIOCTHOW HAy4yHOW KapTHHOW MHUpAa W JAPYTUMHU
€CTECTBCHHBIMU HayKaMH;

2) pa3BUTh YMEHUS COCTaBIATH (POPMYJIbI HEOPTAaHHUUECKUX U OPraHUUECKUX BEIICCTB, YPAaBHEHHSI
XUMHYECKHX PEaKIUH, OOBACHATH WX CMBICI, WHTEPIPETHPOBATh PE3YIbTaTBl XUMHYECKHX
AKCIEPUMEHTOB,



3) chopmMHupoBaTh HABBIKM TMPOBEACHHS MPOCTCHUIIMX XUMHUYECKHX  3KCICPUMEHTATBHBIX
WCCIEOBaHU ¢ COOJIOIGHUEM TpaBUJI 0€30MacHOro OOpalleHusi C BeIIeCTBaMH M JabOpaTOPHBIM
00opynOBaHUEM;

4) pa3BUTh yMEHHS HAXOIWTh, AHAJIM3MPOBATh M HCIOJB30BaTh HHPOPMAIHMIO XHMHYECKOTO
XapakTepa W3 Pa3INYHBIX HHPOPMAIIMOHHBIX HCTOYHHKOB, BKIIOUYas Y4eOHYIO JIMTEpATypy, HAaydHBIC
MyOIMKAUU U UHTEPHET-PECYPCHI;

5) copmupoBaTh YMEHHS MPOTHO3MPOBATH IMOCICICTBUS CBOCH IEATCIBHOCTH W XHUMHUYCCKHUX
MPUPOIHBIX, OBITOBBIX M TPOU3BOJCTBEHHBIX IPOIECCOB, YUUTHIBAs BO3MOXKHBIE SKOJOTHYECKHE U
COLIMAJIbHBIC BO3ICUCTBHUS;

chopMUpOBaTh MOHUMAHHUE 3HAYMMOCTH JIOCTIKEHUN XUMHUYECKOW HAyKd U TEXHOJOTHH IS
pPa3BUTUS COIMATBHON W MPOU3BOJICTBEHHOW Cep ¢ YMEHHUEM MPUBOJIUTH MPUMEPHI UX MPUMEHEHUS B
pa3auyYHbIX cepax KUIHU.

B pe3yabTare ocBoOeHUs Y4eOHOI TMCHUIIIUHBI 00y4AIOUIUICS 10/2KEH

yMeThb:

- Ha3bIBaTh U3YUYEHHBIC BEIIECTBA MO "TPUBHAIBHONU" WIIM MEXKIYHAPOIHON HOMEHKIATYPE;

- ONPENIeNATh: BAJIGHTHOCTh U CTENIEHb OKUCICHUS! XUMUYECKUX 3JIEMEHTOB, TUII XUMUYECKOU CBSI3U
B COCIMHEHHUAX, 3apsii MOHA, XapaKTep CpeAbl B BOJHBIX PACTBOPAX HEOPIaHUYECKUX COCIUHEHMIH,
OKHUCIIUTEIh U BOCCTAHOBHUTEJb, MPHUHAJICKHOCTh BEIIECTB K PA3IUYHBIM KIJAcCaM OPraHHMYeCKHX
COCIMHEHHH;

- XapaKTepU30BaTh: PIEMEHTHl MallbIX MEPUOAOB MO UX MoJokeHuto B Ilepuoanueckoil cucreme
JI.1. MenneneeBa; oOImMe XUMHUYECKHE CBOMCTBA METAJIOB, HEMETAIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX M OPraHUYeCKUX COCAMHEHMI; CTPOGHHE M XHMHUYECKHE CBOWCTBA W3YYEHHBIX
OPraHNYeCKUX COCTUHECHUM;

- 00BSACHATBH: 3aBHUCHUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; MPUPOIY XMUMHUECKOMN
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XHMHUYECKOW peakuuu Hu
MOJIOKEHUS XMMHUYECKOT0 PABHOBECHS OT PAa3IMUHBIX (haKTOPOB;

- BBINOJHATh XUMHUYECKUNA SKCIEPUMEHT [0 PACMO3HABAHUIO BAXHEHIIMX HEOPTAHMYECKUX U
OpPraHUYECKUX BEILECTB;

- TIPOBOJIUTH CAMOCTOSITEIBHBIN MOUCK XUMUYECKOW MH(POPMALIMKA C UCIOJIb30BAHUEM Pa3JIMYHBIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
HCIOJIb30BaTh KOMIIbIOTEPHbIE TEXHOJIOTHH JUIsl 00pabOTKM U Mepeadyn XUMUYECKON nHdopManuu u ee
MIPEJICTaBJICHUS] B Pa3UYHBIX (POpMax; UCIIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MIPAKTUUYECKOM
NESTETLHOCTH U TIOBCEHEBHOW >KM3HU IJIS: - OOBSICHEHHS XMMHYECKUX SIBJICHHM, MPOUCXOMISIINX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - OMNpEICNeHUs BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX
MIPEBPAIICHUI B PA3JIMYHBIX YCIOBHUSIX M OIEHKH UX MOCJIEICTBHIA;

- DKOJIOTMYECKH IPaMOTHOIO MTOBEICHUS B OKPYXKaIOLIEH cpene;

- OLECHKU BJIMSHHUS XHMHUYECKOTO 3arpsi3HEHUs OKpYXalolled cpelbl Ha OpraHu3M 4YeloBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3onmacHoro oOpallleHHs C TOPIOYMMHM U TOKCHUYHBIMHU BELIECTBaMH, J1aOOpaTOPHBIM
000pyIOBaHUEM;

- PUTOTOBJICHUSI PACTBOPOB 3aJ]aHHOM KOHIIEHTPALIMK B OBITY U Ha ITPOU3BOJICTBE;

- KPUTHYECKON OIICHKH IOCTOBEPHOCTH XHMHUYECKOW HH(pOpMAIUH, TMOCTYMAIOMEH W3 pPa3sHBIX
HMCTOYHHUKOB;

- MIOHUMATh B3aUMOCBSI3b YUEOHOUM NUCHUIUTHHBI C 0COOCHHOCTSIME Mpodeccun npodeccrnoHalbHON
NesITeNIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 JAHHON y4eOHOM TUCIUTUINHE.

3HATh:

- BaXHEUIIME XWMHUYECKHE TIOHSATHS: BEIIECTBO, XHMHYECKHUH DOJEMEHT, aToOM, MOJIEKYJa,
OTHOCUTEJIbHBIE aTOMHAasi U MOJIEKYJsIpHas MaccChl, MOH, AJIOTPOIHs, M30TOMbI, XUMUYECKAsl CBA3b,
ANEKTPOOTPHUIATETLHOCTD, BaJIECHTHOCTh, CTETIEHb OKHUCIICHHSI, MOJIb, MOJISIpHAsI Macca, MOJISIPHBII 00beM,
BEILIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, DJIEKTPOIUT U HEDIEKTPOJIUT,
ANEKTPOJIUTUYECKAs] JUCCOLMAIUS, OKHCINUTENb M BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAHOBJIEHHE,



TerIoBOH 3(PQEeKT peakuuu, CKOPOCTh XHUMHYECKOH peakIuH, KaTajlu3, XHMHYECKOE pPaBHOBECHE,
YIJIEpOJHBIN CKelNeT, (PyHKIMOHAIbHAs IPYIIa, U30MEpHs, TOMOJIOTHS;
- OCHOBHBIE 3aKOHBI XMMHHU: COXPAHEHHUSI MAacChl BELIECTB, IIOCTOSIHCTBA COCTaBa, MEPUOINIECKUI

3aKOH;

- OCHOBHBIC TEOPUM XUMHUU: XUMHUUYECKOU CBSI3H, DJIEKTPOJUTUYECKOU TUCCOIMAIMU, CTPOCHUS
OpPTraHUYECKUX COCTMHCHHIM;
- BOKHEHUIIIME BEIIECTBA U MAaTEPHUAJIbl: OCHOBHBIE METAJUIBI M CILIABBI; CEpHAasi, COJIsiHAsA, a30THAs U
YKCYCHasl KHCJIOTBI, IIEJIOYH, aMMHAK, MUHEPAJIbHbIE YAOOpPEHUS, METaH, ATWJICH, alleTUJICH, OCH30I,
3TaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, KpaxmaJ, KIeT4aTka, OelIKH, HCKYCCTBEHHBIC U CHHTETHYCCKUE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.

1.2.2. [lmanupyemblie pe3yjbTaTbl OCBOCHUS 0011€00PA30BATEILHOIOY4eOHOI0 mnpeaMera B
coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO:
Ocoboe 3HaueHne yaeOHbIN peaMeT uMmeeT npu hopmupoBannu u pazButuu OK u T1K:

Oo61mme Ilnanupyemsle pe3yabTaThl 00y4eHH s
KOMIIeTEHIIUH O6mme’ TpeaMeTHbIie

OK 01. B yacT TPpy10BOI0 BOCIIMTAHUA: I1Po6 01.

Bri6upats - TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH | COPMHUPOBAHHOCTH

CHOCOObI MacTepcTBa, Tpy10ito0ue; MIPEJICTaBICHMIA: 0

penieHus 3ana4y - TOTOBHOCTH K aKTUBHOMU NESATEIHPHOCTH | XMMHYECKOM

npodeccHoHaNbHOM | TEXHOJIOTUYECKOM U COIMAIbHOM HAMpPaBIEHHOCTH, | COCTABISIONIEH

NEeSATEeTbHOCTH CIIOCOOHOCTh ~ WHUIMUPOBAaTh,  IUIAHUPOBATh M | €CTECTBEHHOHAYYHOU

MIPUMEHUTEIHHO CaMOCTOSITENILHO BBITIOJIHATH TAKYIO A€ATEIbHOCTS; KapTUHBl MHpa, POIU

K pa3JIM4YHbIM - WHTEpec K pa3IUYHBIM chepaMm | XUMUU B TIO3HAHUU

KOHTEKCTaM npodeccuoHanbHOM SABIIGHUW TPUPOIBI, B
JIesATeTbHOCTH, dbopMupOBaHUH
Osgianenne YHHUBEPCAJIbHBIMHA Y4eOHBIMM | MBIIUICHUS U KYJIbTYpPBI
MO3HABATEJILHBIMM J1eiiCTBUSIMU: JUYHOCTH, ee
a) 0a3oBble JIOrHYeCKHe JIeiiCTBHSL: (GyHKIIMOHATILHOM
- CaMOCTOSTEIHHO (POPMYITHPOBATHH AKTYAIU3UPOBATH | TPAMOTHOCTH,
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE; HE00X0TUMOi JUTSt

- YCTaHaBJIMBATh CYIIECTBEHHBIH MPH3HAK WM OCHOBAHUS
JUISl CpaBHEHUS, KilaccH(uKauy 1 0000IEeHus;
- ONpedeNsTh e JIeSTENHHOCTH,
napameTpbl U KpUTEPUU UX TOCTIKEHHUS;

- BBIBISITH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B
paccMaTpUBAEMBIX SIBJICHHSIX;

- BHOCUTb KOPPEKTHUBBI B JEATEILHOCTb, OLIEHUBAThH
COOTBETCTBHME pE3YJbTaTOB ILEJAM, OLEHMBAaTh PUCKU
MMOCJICICTBUI IEATCILHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH
YKU3HEHHBIX TTPOOIeM

b) 0a30BbI€e MCCIIEI0BATEIbCKHUE IECTBUA:

3a1aBaTb

BJIAJICTh HAaBBIKAMH  Y4eOHO-MCCIIEIOBATENBCKON 1
MPOEKTHOM  JEATEIbHOCTH, HaBBIKAMH  Pa3pelleHHs
npooIem;

- BBIBJISATH  NPUYMHHO-CICACTBEHHBIE  CBS3U U

pemiCHud IMPAKTUYCCKUX
3aJa4 M DKOJOTUYECKU
000CHOBAaHHOTO

OTHOLIEHUSA K CBOEMY
3I0POBBIO M IPUPOJHOMN

cpene;

IIP6  02. BiageHue
CUCTEMOM  XHMHYECKHUX
3HaHUH, KOTOpas
BKJIIOYAET:
OCHOBOIIOJIararome
MOHATUS  (XUMHUYECKUI
AJIEMEHT, aToM,

SIIEKTPOHHAS  000JI0UKa
aroma, s-, p-, O-
HIICKTPOHHBIE OpOUTAIH

2
OO6mme pe3ynbTaThl ChOPMYIUPOBAHBI B COOTBETCTBUHU C TUYHOCTHBIMU M MeTanpeaMeTHbiMu pesynbratamu @I'OC COO, B
OPMHPOBaHUN KOTOPBIX YIaCTBYET 0011e00pa30BaTeIbHbIN yUeOHBIH IpeaMeT.

[MpeameTHble pe3ynabTaThl cHOPMYIUPOBAaHBI M INPOHYMEPOBAHBI B COOTBETCTBMHM C TPEOOBAHMSAMH K IPEAMETHBIM
pesynbratam 6asoBoro ypoBHs (ITP6) ®T'OC COO (Ilpuka3 MunobOpraykun Poccum ot 17.05.2012 Ne 413 (penmakumst oT

27.12.2023 r.).




aKTyaIM3MpOBaTh 3a/lady, BBIIBUTATh THIOTE3y €e
pEILIeHs, HAXOAWUTh apIyMEHTBI IS JI0Ka3aTeNbCTBA CBOUX
YTBEP)KJICHHM, 3a7aBaTh IapaMeTpbl W KPUTEPUU
pelIeHUS;

- aHAJM3UPOBAThH TOJYYCHHBIC B XOJC PEIICHHUS 3a]a4n
pe3ynbTaThl, KPUTUUECKU OLIEHUBATH MX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH M3MCHCHHUE B
HOBBIX YCJIOBHUSIX;

- yMETh TIEPEHOCUTh 3HAHWSA B ITIO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;
- yMETh HMHTETPUPOBATH 3HAHUA U3
MIPEIMETHBIX 00IacTel;

- BBIZIBUTaTh HOBBIE WJICW, Npe/ylararb OpPUIMHAJIBHBIC
MOAXO/bI U PEIICHHUS;

- CIIOCOOHOCTh MX KCIIOJIb30BAaHUS B TO3HABATEIILHOU M
COLMAJIbHOM ITPAKTHUKE.

Pa3HbIX

aTOMOB, MOH, MOJIEKYJa,
BaJICHTHOCTb,
ANEKTPOOTPHUIIATETLHOCT
b, CTENEHb OKHUCJICHHUS,
XUMHYECKast CBSI3b,
MOJIb, MOJISIpDHas Macca,
MOJISIPHBIT o0beM,
YIJIEPOIHBIN CKEJIeT,
(yHKIIMOHATIbHAS
rpyIma, panukail,
u3oMepus, H30MEDHI,
TOMOJIOTUYECKUU pan,
TOMOJIOTH,
YIJIIEBOIOPOBI,
KHCIIOpPOJI- u
a30TcojepxKallne
COCJIMHEHHS,
OMOJIOTUYECKH aKTUBHBIC
BeuiecTBa  (yIJeBOJbI,
KUPBI, OCIIKH ), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE
3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCJIMHEHHS,
KpUCTAJUTMYECKas
peleTka,
XUMUYECKUX
(OKHCTUTEIIBHO-
BOCCTAaHOBUTEJIbHBIC,
9K30-U
SHJOTEPMUYECKHE,
peakuumn MOHHOTO
oOMeHa), pacTBop,
AIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS
Jycconuanus,
OKHUCJIUTEND,
BOCCTAHOBUTEb,
CKOpPOCTb  XMMHUYECKOU
peakiuy, XUMHUYECKOe
paBHOBEcHE), TEOpUU U
3aKOHBI (Teopust
XUMHUYECKOTO CTPOCHHS
OpTraHWYECKUX BEIIECTB
A.M. byrneposa, Teopus
AIEKTPOIUTAYECKOMN
JUCCOLIMAIINH,
MEePUOIUYECKUN  3aKOH
J.1. MenneneeBa, 3aK0H
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,

THUIIbI
peakuuii




CUMBOJIMYECKUM  SI3BIK
XHAMUH,
(haKkTOJIOTUUECKHE
CBEJICHHUS O CBOICTBaXx,
COCTaBe, IOJYYCHUH U
0e30macHOM
HCII0JIb30BaHUHU
BaXKHEHIITHX
HEOPraHUYECKUX u
OpraHUYECKUX BEIIECTB
B OBITY M MPaKTUYCCKOM
JIeSITEIIbHOCTH YEJI0BEKa;
11P603.
c(hOpMUPOBAHHOCTHYMEH
Hi BBISBIISITH
XapakTepHble MPU3HAKU
u B3aMMOCBS3b
H3y4ECHHBIX ITOHATHUH,
MIPUMEHSTD
COOTBETCTBYIOIIINE
MOHATUSA TIPU OMHCAHUHU
CTPOCHUSI U  CBOWMCTB
HEOPTraHUYECKUX u
OpPraHMYeCKUX BEILECTB
U HUX IpeBpallcHUM;
BBISBIIIT  B3aUMOCBS3b
XUMHYCCKUX 3HAHUHA C
MOHATHUSIMHU u
MPEACTABICHUSIMU
Apyrux
€CTECTBEHHOHAYUHBIX
MPEAMETOB;

11Po6 04.
c(hOpMHUPOBAHHOCTH
YMEHUH  HUCIOJIb30BaTh
HaWMEHOBAaHUS
XUMHYECKUX
COETMHEHU I
MEXIyHApOJAHOTO COI03a
TEOPETUYECKON 51
NPUKIAAHON XUMUU U
TPUBHAJIbHBIE HA3BaHUs

BaXKHEUIITNX BEILIECTB
(aTHIIEH, alleTUJIEH,
TJIMIIEPYH, deHnon,
dbopManbaerusu,

YKCyCHast KHCJIOTA,
TIIWIWH, yrapHbId Tas,
YIJIEKUCIIBIN ras,
aMMUaK, ramreHas
HU3BECTh, HeranieHas

HU3BCCTh, INHUTHBECBAsA COJa




U JpYTHX), COCTaBIIATH
bopmyIb

HEOPTraHNYECKUX u
OpPTaHUYECKUX BEILECTB,
YpaBHEHHSI XHUMHUYCCKHX
peakiuii, OOBACHATh WX
CMBICII;  TIOATBEPXKIATh

XapaKTepHbIE
XMMHUYECKHE  CBOMNCTBA
BEILIECTB
COOTBETCTBYIOLUIMMHU
AKCIIEPUMEHTAMU u

3aMucSAMHU  ypaBHEHUI
XUMHUYECKUX PEAKIIUI;
I1P6
05.copMupoOBaHHOCTH
YMEHHI yCcTaHaBIUBAaTh
MPUHAJIC)KHOCTh
M3y4YEHHBIX
HEOPraHUYECKUX u
OpraHUYECKUX BEIIECTB
K orpeeeHHbIM
KjlaccaM W TpyImnam
COCTMHEHHH,
XapaKTepU30BaTh ux
COCTaB M BaXHEHIIHe
CBONMCTBA;  OIPEACIATH
BU/IBI XUMHYECKUX
cBs3ed  (KOBaJICHTHas,
MOHHAsI, MeTajlinyecKas,
BOJIOPO/IHAS), TUIIBI
KPUCTAJUTMYECKUX
peIeToK BEIIIECTB;
KJIacCU(PUITUPOBATH
XUMHUYECKHE PEaKIINH;
I1Po
07.chopMupOBaHHOCTH
YMEHUM MPOBOJIUTH
pacyeTsl 10 XUMHUYECKUM
bopmynam u
YpaBHEHUSIM
XUMHUYECKUX pPEAKIUN C
HCIIOJIb30BaHUEM
(GU3MYECKUX  BEIUYHH,
XapaKTEPHUIYIOITIX
BEILIECTBA C
KOJINYE€CTBEHHOU
CTOPOHBI: MaccChl,
o0bemMa  (HOpMaJibHbIE
YCIIOBHUS) rasos,
KOJIMYECTBA  BEIECTBA;
HCI0JIb30BaTh




CUCTEMHBIE XUMHUYECKHE
3HAHUSA IS TPUHSATHS
pelieHnit B KOHKPETHBIX
JKU3HECHHBIX CHUTYAIHsIX,

CBSI3aHHBIX c
BeUIECTBAMM U HUX
IIPUMEHEHHEM.
OK 02. B yacTu HeHHOCTH HAYYHOI0 MO3HAHUS: IIPo 06. BJIaJCHUE
Hcnonb3oBath - c(hOPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOLIETO | OCHOBHBIMU ~ METOJIaMH
COBPEMEHHBIE COBPEMEHHOMY  YPOBHIO  pa3BUTHsI ~ HAyKM U | HAyYHOIO MIO3HAHUS
CpeAcTBa  IIOUCKA, | OOIECTBEHHOM IPAaKTUKH, | BEIIECTB U XUMHUYECKUX
aHaJn3a U | OCHOBaHHOTO Ha JUAJIOre KYJbTYP, ABNeHUN (HaOIOeHNE,
MHTEpIpeTalun CIIOCOOCTBYIOILIETO ~ OCO3HAHMIO ~ CBOEr0  MecTa B | U3MEPEHHE,
uHpopMauu U | MOJIUKYJIBTYPHOM MUDE; AKCIIEPUMEHT,
MH(GOPMALIMOHHBIE | - COBEPLICHCTBOBAHME S3BIKOBOM M  YWTATENbCKOM | MOJEIMPOBAHUE);
TEXHOJIOTUM IS | KyJAbTypel Kak cCpeactBa  B3auMmogencTsus Mexnay | ITPO 07.
BBINOJIHEHUS 3ajlay | JIIOJIbMU U IO3HAHUS MUPa; c(OpMHPOBAHHOCTh
npoeCCHOHATBHOM |-  OCO3HAaHHME IIEHHOCTH  HAyYHOH  JEATEIHHOCTH, | YMEHUH IIPOBOJUTH
NesITebHOCTH. TOTOBHOCTb OCYILIECTBIIATh POEKTHYIO U | pacueTsl 10 XUMUYECKUM
UCCIIeIOBATENBCKYIO JIEATENFHOCTh MHAMBHIAYAJIBHO W B | (popmynam U
rpynmre; YpaBHEHUSIM
Osianenne YHUBepPCAIbHBIMH Y4eOHBIMHM | XUMUYECKUX PEAKIUil ¢
N03HABATEJILHBIMH /IeHiCTBHSIMM UCIOJIb30BaHUEM
B) padora ¢ uHgopManueii: (bu3NYeCKUX  BEIHMYMH,
- BJAJEThb HAaBbIKAMM IOJy4eHUs HH(OpMAIMU U3 | XapaKTepU3YIOIUX
HCTOYHUKOB pasHbBIX  TUIOB, CaMOCTOSITEJIBHO | BELIECTBA C
OCYILECTBIISITh MOMCK, AaHaIM3, CHCTEMAaTH3alMI0 U | KOJUYECTBEHHOM
UHTEPIPETAlN0 WH()OPMAIMK pa3IMYHBIX BHIOB U | CTOPOHBI: MAacchl,
(dbopM mpeacTaBIeHUS; ob0beMa  (HOpMaJbHBIC
- CO3[1aBaTh TEKCThl B Pa3IMYHBIX (OpMaTax C Y4ETOM | YCIIOBHS) ras3os,
Ha3HaueHus: UH(OpMaIMUM U IENEeBOM  ayAUTOPHUHM, | KOJMYECTBA  BEIIECTBA;
BbIOMpast ONTHMalbHYIO (OpPMYy TpPEACTABIECHUS U | UCIOJIb30BATh
BU3YyaJIU3alIH; CUCTEMHBIE XUMHYECKHE
- OLIEHMBaTb  JOCTOBEPHOCTb,  JIETUTUMHOCTH | 3HAHUS JUIl TPUHATHUSA

uH(pOpMaIHH, ee COOTBETCTBHE MPABOBHIM U MOPAIBHO-
THYECKUM HOPMaM;

- WCTONI30BaTh  CpeiacrBa  MH(MOPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX ~ TEXHOJIOTHH B  pEUICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX "
OpTraHU3aIMOHHBIX 3a1a4 c coOroIeHHEM
TpeOOBaHUI JIPrOHOMHKH, TEXHUKA O€30MacHOCTH,
TUTHEHBI, pecypcocoepexeHus, MIPABOBBIX u
ITHYECKUX HOPM, HOPM WH(OPMAITMOHHON
0e30I1acHOCTH;

- BJaJeTh HaBBIKAMH  DACIIO3HABAHWS W 3allUTHI
uHpopmaImy, uH(pOpPMAIIMOHHON 0e30MmacHOCTH
JTUYIHOCTH.

peI_HeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHUTYyallUidX,

CBsI3aHHBIX C
BelleCTBAMH M UX
MMPUMCHCHUCM,

I1P6 08.
c(hOpMHUPOBAHHOCTD

YMEHUHI IUIaHUPOBATh U
BBINIOJIHATh XUMUYECKUH
JKCIIEPUMEHT

(mpeBparteHus

OPraHUYECKUX BEILECTB
npu HarpeBaHUU,
[IOJIy4YeHUE DOTUJIIEHA U
W3y4YEHUE €ro CBOWCTB,
KaueCTBEHHBIE pEeaKIuu
Ha aJIpJIeruabl, Kpaxmal,
YKCYCHYIO KHUCJIOTY;,




JeHATypaIus OeIKOB

pu HarpeBaHuU,
[[BETHbIC peaxiun
0eJKOB; MIPOBOJIUTH
peaxiuu MOHHOTO
oOMeHa, OTIPE/ICIIATh
cpeny BOJIHBIX
pacTBOpOB,

Ka4eCTBEHHbIC PEaAKIIUH
Ha cyibdar-, KapOOHAT-
U XJOpUA-aHHOHBI, Ha

KaTUOH AMMOHUS;
pemarb
IKCIIEPUMEHTAILHBIC
3aJauu o TeMaM
"Meramibt" u
"Hemertamsr") B
COOTBETCTBHUH c
MIpaBUIAMHA TEXHUKH
0e30macHOCTH npu
oOpareHuu c
BEIICCTBAMHU u
1a00paTOPHBIM
000pyIOBaHUEM;
MPECTABIIATh
pe3yIbTaThI
XUMHYECKOTO
JKCIIEpUMEHTa B (opme
3aIUCH YPaBHEHUI
COOTBETCTBYIOIINX
peakuuii u
(bopMyYITHPOBATH BBHIBOJIBI
Ha OCHOBE ITUX
pE3yIbTATOB;

I1P6 09.
c(hOpMHUPOBAHHOCTH
YMCHHSI aHAJIM3UPOBATH
XUMHYECKYIO
uH(popMaIHnIo,

MIOJIy4aeMYI0 W3 DPa3HBIX
HUCTOYHUKOB  (CpeiCTB
MaccoBoi MHGopManuu,

ceThb HNutepHer u
apyrue).
OK 04. B yacTH rpakIaHCKOro BOCIIUTAHUSA: I1P6 08.
S¢dexTuBHO - TOTOBHOCTb K CaMOpAa3BUTHIO, CaMOCTOSITEIIHOCTH M | C(hOPMUPOBAHHOCTD
B3aMMOJICHICTBOBAT | CaMOOIIPEIENIEHUIO; YMEHHM IUTaHUpOBaTh U
b M paboTaTb B |- OBJAJACHWE HABbIKAMH Y4eOHO-UCCIIEIOBATENBCKOM, | BBHIMOIHATD XUMHUYECKUH
KOJJIEKTHUBE U | IPOEKTHON U COIMAIBLHOM IEeSITebHOCTH; AKCIIEPUMEHT
KOMAaHJIE. OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM | (IIPEBpALLCHUS
NAeHCTBUAMM: OpPraHUYECKUX BEIIECTB
0) COBMeCTHAs 1eATEIbHOCTbD: pu HarpeBaHuy,




- TOHMMAaTh ¥  HCIOJIB30BaTb  IPEUMYLIECTBA
KOMaHTHOM ¥ MHIMBUIYaJIbHOW paboTHI;
- TpPUHUMATh  LEJIM  COBMECTHOM  JEATENBHOCTH,

OpraHu30BbIBaTh M KOOPAMHUPOBATh JICUCTBHA IO €€
JIOCTHKCHHIO: COCTaBJIATh ILUTaH JICUCTBUM,
pacOpenensit pojad € YYETOM MHEHHHA YYaCTHHUKOB
00CYKIIaTh Pe3yJbTaThl COBMECTHOM pabOTHI,

- KOOPIMHUPOBaTh W BBIIONHATH pPabOTy B YCIIOBHSX
pealbHOTO,  BHUPTYAJIBHOTO M KOMOWHHPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYIIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TIOBEACHUE B
pa3IMYHbIX CUTYaIHsIX, MPOSIBJIATE TBOPYECTBO U
BOOOpa)keHUe, ObITh MHUIIMATHBHBIM

MOJIy4YeHUE JSTUJIEHA U
W3y4YECHUE €r0 CBOWCTB,
KaueCTBEHHBIC pEAKINHU
Ha aJbpJIETUIBI, Kpaxmall,

YKCYCHYIO KHCIIOTY;
JeHaTypanus OeJIKOB
npu HarpeBaHuH,
IIBCTHBIC pCaknuun
0€JIKOB; IPOBOJTUTH
peakiuu HOHHOTO
oOMeHa, OTIpeNeNATh
cpeny BOJIHBIX
pacTBOpOB,

OnjaieHne  YHUBEPCAJIbHBIMH  PeryJSSTUBHBIMH | KQUECTBEHHbIE pPEAKIIMU
NeiCTBUSIMU: Ha cyibdaT-, KapOoHaT-
r) NpUHSATHE ce0sl ¥ IPYTUX JHJeH: U XJOPHUI-aHUOHBI, Ha
- PUHAMATh MOTUBBI M aPTyMEHTHI JAPYTUX JIFOJCH MPH | KATUOH aAMMOHHUS;
aHa/IN3€ PE3yJbTATOB JEATEIbHOCTH; pemarp
- IpU3HaBaTh CBOE IMPAaBO W IPaBO JPYrHX JIHOJEH Ha | DKCIIEPUMEHTAIbHBIC
OINOKH; 3a/1auu o TeMam
- pa3BUBaTh CIIOCOOHOCTh TIOHMMATh MHpP C mo3uiyu | 'MeTamisl" u
JIPyroro 4ejioBeKa. "HemeTtanmst") B
COOTBETCTBHUH c
MpaBUJIaMU TEXHHUKHU
0e30macHOCTH npu
oOparnieHun C
BEIIECTBAMH "
J1a00paTOPHBIM
000pyIOBaHUEM;
MPEJICTaBIISTh
pe3yJIbTaThl
XUMHUYECKOTO
SKCIIEpUMEHTa B (opme
3aIuCH ypaBHEHUI
COOTBETCTBYIOITUX
peakuuit u
(GhopMyIUPOBATh BBHIBOIBI
Ha OCHOBE THX
pEe3yJIbTaTOB.
OK 07. B yacTH 3K0/JI0rH4€eCKOoro BOCIIMTAHUSA: I1Po 01.
CopnelicTBOBaTh - cOpPMUPOBAHHOCTh  HKOJOTMYECKOM  KYyJBTYpHI, | COOPMHUPOBAHHOCTH
COXPaHEHHUIO NOHNUMaHHE  BIUSHUS  COLMAIBHO-DKOHOMHYECKHX | MPE/ICTaBICHUIH 0
OKpY’KaroIeu NPOLIECCOB HA COCTOSIHUE TIPUPOJHOM M COLMAIBHOW | XMMHYECKON
Cpensl, Cpenbl, OCO3HaHUE r7100a1bHOTO XapakTepa | COCTaBJISIOIEeH
pecypcocOepexeH | IKOJIOTHUUYECKUX MPoOiIeM; €CTECTBEHHOHAYJIHOM
10, NPUMEHATD | - IUIAHUPOBAaHME M OCYLIECTBICHWE JICWCTBMHA B | KAPTUHBI MHpPA, POJIH
3HaHUS 00 | oKkpyKaromieii cpene Ha  OCHOBE 3HaHHMA —LeNied | XUMUUM B TO3HAHUU
WU3MEHEHUU YCTOWYMBOTO  PAa3BHTUS  YENIOBEUYECTBA,  AKTHBHOE | SIBICHUW TPUPOJIBI, B
KITIMara, HEeTIpUsTHEe NeUCTBUI, MPUHOCAIIMX Bpell OKpyKarouel | popMUpOBaHUU
TIPUHIIHITBI cperne; MBIIUICHUSI ¥ KYJIbTYPHI
OepeKIIMBOTO - yMeHue JUYHOCTH, ee
IIPOU3BOJICTBA, MPOTHO3MPOBATHHEOIATONPHUSITHRICIKOJIOTHUECKUeTiocie | (PyHKIIMOHAIbHOM




3¢ heKTUBHO JICTBUS MPEANPUHIMAEMBIX | TPAMOTHOCTH,
JIECTBOBATH B | JECHUCTBUH, IPEIOTBPALLATD HX; HEOOXO0IMMON 181
Ype3BbIYANHBIX - paCIIMpEHUE  OMbITa  JICITEIBHOCTH  3KOJIOTHUYECKOM | pEelIeHNs IMPAKTHYECKUX
CUTYyalHUsIX. HaIPABJIEHHOCTH; 3aa4 W DKOJOTHYECKHU
- OBJIQJICHUE HaBBIKAMH  y4eOHO-HCCIIEIOBATEIhCKOM, | 000CHOBAHHOTO
IIPOEKTHOMN U COLMAIBHOM JIEATEIIbHOCTH. OTHOLLIEHU K CBOEMY
OBananenue YHUBEPCAJIbHBIMHA Y4eOHBIMH | 3J0POBBI0 M IPUPOIHOU
NMO3HABATEJIbHBIMU J1eHCTBUAMM: cpene;
B) padora ¢ ungopmanueii: 11Po 10.
- HCIIOJIB30BaTh ~ CPEACTBA  MH(OPMALMOHHBIX U | COPMUPOBAHHOCTH
KOMMYHUKAI[MOHHBIX ~ TEXHOJOTUH B  PEIICHUH | YMEHUI co0nroaaTh
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U | IpaBWiIa SKOJIOTMYECKHU
OpTraHM3aAIMOHHBIX 33]a4 ¢ COOMI0eHIEM TpeOOBaHUH | 11e1eco00pa3HOro
SPrOHOMHKH, TEXHUKH O€30IaCHOCTH, THTHCHBI, | IOBEACHUS B OBITY U
pecypcocOepexeHus, MPaBOBBIX W ITHYECKUX HOPM, | TPYIOBOH JAEATEIbHOCTU
HOpM UH(GOPMAITMOHHOM 0€30MacCHOCTH. B LENSIX COXpPAaHEHUS
CBOETO  3JI0pPOBbSI WU
OKpYy>Karolen
IIPUPOTHOMN cpensl,
YUUTBIBATH  ONACHOCTh
BO3JCHCTBUSL HAa >KUBBIC
OpraHu3Mbl
ONPEACIICHHBIX BEILECTB,
MMOHUMas CMBICIT
MoKa3areysl MpeaeabHON
JOMYCTUMOM
KOHIICHTPAIIUH.
IIK 2.1. - YMEHHE OMNpEACsATh KOHCTPYKTUBHBIE ocoOeHHOCTH | ITPO
ObecnieunBaTh Y3JI0B U JIeTajeld OJIBUXKHOTO COCTABA; 11.cpopmupoBaHHOCTH
BBITIOJITHCHUE - TIOHMMaHUE CUCTEMbl TEXHUYECKOTO OOCITY>KMBAHHS W | IPEICTABICHUI 0
yCIIOBUM PEMOHTA MOABM>KHOTO COCTaBa CBOMCTBAx METaJIJIOB,
MMOOPTraHu3aAIUU CIUlaBax, BUJIAX
JBUKEHUS KOppO3HH, o0nacTtu
TpaHCcHopTa MIPUMEHEHUS
HEMETAJUTMUECKUX u
KOMITO3UIIMOHHBIX
MaTepuasoB, BUIAX U
CBOMCTBax TOIIMBA,
CMa304YHBbIX M 3allUTHBIX
Marepuanax, CBOMCTBax
HEOPTaHUYECKUX u
OpPraHUYECKUX
COCTMHEHNM,

MapKUpPOBKE U MEPEBO3KE
TPY30B 1O  KEJIE3HOU
JIOpOre.




2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEAMETA

2.1 O0bem yueOHOTO IpeaMeTan BHABI Y41eOHO padoThl

Bun yuyeOHo# padoThI

O0BEéM B yacax

O01béM 00pa3oBaTeJbHON JUCITUNIMHBI 72
B TOMYHCIIE:

OcHoBHOe cojiep:KaHue 64
B TOMYHCIIE:

TEOPETHUECKOe 00yUeHne 21
MIPaKTUYECKHUE 3aHATHS 22
71a00paTOPHBIE 3aHATHS 10
KOHTPOJIbHBIE PAOOTHI 1
caMOCTOsTeNIbHas paboTa 11
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE 8
B T.4..

TEOpeTHYecKoe OoOydeHue 4
IIpaKTUYECKHUE 3aHATUS 4

KOHMPObHOU pabombl

B coomeemcmeuu Cy’{€6HblM naanom no umoaam | cemecmpa ammecmayust npoeodumc;l 6 qbopMe

IIpomesxyTounasi arrectanus (B popme nuddepenunpoBanHoro 3auera)




2.2 TemaTn4yecKuii IUVIaH U coJlepKaHUe Y4eOHOT0 MpeIMeTa

1

2

4

HaumenoBanue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuaia, NpaKTU4YecKHe 1 Ja0opaTopHble 3aHATHS,
CaMoOCTOsITe/IbHAsI padoTa 00y4ar0IMXCs

O0nLeMm
4acoB

®opmupyeMble
KOMIIETeHIIM U

Pasjnen 1.TeopeTnyeckne 0CHOBbI XUMHU

16/2

Tema 1.1CtpoeHre aTOMOB.
OCHOBHbBIE XUMHUYECKHE MOHSITHS U
3aKOHBI, CTpOECHHE aTOMOB
XUMUYECKUX IJIEMEHTOB

1.1.10cHOBHBIE OHATHUS U 3aKOHBI HEOPraHUYECKOM 1 001eit xumuu. [lepuonnyeckas
cucreMa xumudeckux aieMentoB [[.1. MenneneeBa. CtpoeHnue atoma

OK 01

Conep:kanue y4eOHOT0 MaTepuaJia

XuMuyeckuil 3neMeHT. AtoMm. Slapo aroma, wu30TONBL. OJEKTpOHHAas 000JI0YKa.
DHepreTuueckue ypoOBHH, MOAYPOBHH. ATOMHBIE oOpOuTanmd, S-, P-, - DICMEHTHI
OcoOeHHOCTH pacnpe/iesieHusl JIEKTPOHOB 0 OpOMTAIsIM B aTOMax 3JIEMEHTOB IEPBBIX
4eThIpEX NEepUOI0B. DIEKTPOHHAS KOH(UTrypanus aToMoB. OCHOBHbIE XUMUYECKHE 3aKOHBI.
OtHocuTelnbHBIE aTOMHasi M MoOJIEKyJsipHas Maccbl. MouspHas wmacca. KonnuectBo
BellecTBa. MaccoBass J0Js BellecTBa. 3akoH ABorajpo. MoispHblii 00beM TIa3oB.
OTHOCHUTENbHAs IUIOTHOCTL ra3oB. PacueTbl Mo YPaBHCHHUAM XUMHWYCCKUX peaKHI/Iﬁ C
UCIOJIb30BAaHUEM MAacCOBOM JIOJM BellecTBa, oObemMa (HOpPMajbHbIC YCIOBHS) TIa30B,
KOJIMYECTBA BEIIECTBA

CaMmocrosiTeibHasi padota o0yuarommxes Nel

Koncnekr, mnoaroroBka coobmeHudd Ha Tembl 10 BbIOopy:HaHOoTexHOnOrMs Kak
[IPUOPUTETHOE HAIPABIIEHUE PA3BUTHUs HAayKU M MpousBoiacTBa B Pocculickon Penepanny;
PangnoaktuBHOCTE. McCnONb30BaHME pPAIMOAKTHBHBIX HM30TONOB B TEXHUYECKUX LEIAX.
PeHTreHOBCKOE M3IIy4eHHME M €ro HCIOIb30BAHME B TEXHUKE M MeauluHe. Pemenue
TEOPETHYECKUX M DKCIIEPUMEHTAIBHBIX 3a/1ad IO BOIPOCAM: OCHOBHBIC TOHATHS XUMUH,
OCHOBHBIE 3aKOHbl XUMHUH. PacueTHble 3agauM Ha HAXOXIEHUE OTHOCUTEIIBHOU
MOJIEKYJIIPHOM MacChl, ONPENCICHUE MACCOBOM JOJIU XMMHUYECKHX DJIEMEHTOB B CIOKHOM
BEIIECTBE.

Tema 1.2.
Ilepnonnueckuin
[Tepuonnueckas
XUMHUYECKUX  DJIEMEHTOB
Menneneena, ux
COBPEMEHHOM  TeopHuen

3aKOH u
crcTemMa
a. N
CBSI3b c

CTPOCHUS

1.2.1H3y‘1€HI/IC NEPpUOANYCCKUX 3aKOHOMCpHOCTeﬁ " UX B3aUMOCBA3U CO CTPOCHUCM aTOMa

OK 01 OK 02
IIK 2.1

Copepxxanue yyeOHOIro MaTepuasa
[Tpaktnueckass pabora Nel. «M3ydeHne mnepuoOANYECKUX
B3aMMOCBSI3M CO CTPOCHHEM aTOMOBY.

HepnozmquKaﬂ cucremMma XUMHUYECKUX

3aKOHOMEPHOCTEH U UX

3IIEMEHTOB MeunneneeBa. CBs3b

JAN.




2

aTOMOB

MEpUOANYECKOro 3akoHa W Ilepuoanyeckoi CUCTEMBI XHUMHYECKHUX JJIEMEHTOB C
COBPEMEHHOM TEOpHEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS CBOMCTB
XUMHUYECKHX JJIEMEHTOB, 00pa3yeMbIX MMM MPOCTHIX U CJIOXHBIX BEIISCTB MO TPYIIaM H
nepuogaM Ilepuoguueckoil cucTeMbl. 3HAYE€HUE MEPHUOJUYECKOTO 3aKOHA M CHUCTEMBI
XxuMH4ecKux 31eMeHToB .M. Menaeneesa B pa3BUTUH HAYKHU.

VYcraHoBieHHE CBA3U MEXKIY CTPOCHUEM aTOMOB XMMHUYECKHUX AJIEMEHTOB U MEPUOIUYECKUM
W3MEHCHHEM CBOMCTB XHMMHYECKHX DJIEMCHTOB M HMX COCAUHEHHMH B COOTBETCTBHUH C
nonoxkeHueM  Ilepuoguueckoil  cuctembl.  PelieHne  MpakTUKO-OPUEHTHUPOBAHHBIX
TEOPETUYECKHUX 3aJJaHUH Ha XapaKTCPU3AIMHUI0 XUMHUYECKHX IEMEHTOB «MeTammdeckue /
HEMETAJUIMYECKUE CBOMCTBA XMMHMYECKHUX 3JIEMEHTOB B COOTBETCTBHUU C UX 3JIECKTPOHHBIM
CTPOEHUEM M TMOJIOKEHUEM B NEPUOAMYECKOW CHCTEME XUMHYECKHUX 3ieMeHToB J[.H.
MenneineeBa»

Tema 1.3.
CrtpoeHue BeliecTBa M IMPHUPOJA
XUMHYECKON CBsi3u. MHOroobpasue
BCIIIECTB

1.3.1Ctpoenue BemecTBa. Buabl XUMHUECKOM CBA3H

OK 01

Coaep:xxanue yueOHOro MaTepuaJia

[Tpaktuyeckas padora Ne2. «CTpoeHHe BelEeCTBa U MPUPOIa XUMUIECKOM CBSZHY.

Bupl xumMudeckoil cBA3M (KOBaJICHTHAs! HETIOJIAPHAS U MOJISIpHAsl, MOHHAs!, MeTaJUIMYecKast).
JlemoHcTpauust Mozenell KpUCTAJUIMYECKUX PELIETOK: MOHHOM (XJIOpHJA HaTpus), aTOMHOM
(rpacduT 1 anMasz), MOJIEKYJIApHOH (YTIEKUCIBIN Ta3, HOJ), METAJUINYECKOH (HaTpuil, MarHui,
Menb). Perenne npakTuueckux 3aJaHuil Ha COCTaBJIEHUE 3JIEKTPOHHO-Tpapuieckux Gopmyn
snemMeHToB 1—4 nepruoaos

Tema 1.4.
Knaccudukanus, u HOMEHKIATypa
HEOPraHUYECKUX BEILECTB

1.4.1 Knaccudukanusi HeOpraumdeckux BemniecTB. HoMeHkmaTypa HEeOpraHu4eCKUX BEIIECTB

OK 01 OK 02

Conep:xxanue yueOHOro MaTepuaJia

[TpakTnyeckas padora Ne3. «HomeHKIIaTypa HEOPraHUUECKUX BEILIECTBY.

Knaccudukanus HeopraHumdyeckux BemiecTB. HoMeHKiaTypa HEOpraHMYECKHX BEIIECTB
(oKCHABI, THUIPOKCHU/IBI, KUCIOTHI, CONM). BemiecTBa MOJIEKYISPHOIO U HEMOJEKYJISPHOTO
CTpoeHHs. ArperatHble COCTOSHUSI BellecTBa. Kpucrtamnumueckue u amop(dHbIE BelIeCTBa.
3aKOH TOCTOSIHCTBA COCTaBa BELIECTBA. TUMBI KPUCTANIMYECKUX PELIETOK (aToMHasl,
MOJIEKYJIsSIpHasi, HOHHAas, MeTalyIi4yecKas). 3aBUCUMOCTb CBOMCTBa BEIIECTB OT THIA
KPUCTAJUIMYECKOU PELIETKU

Pemenne mnpakTU4ecKMX 3aJaHUl MO KiIacCU(PHUKAUU, HOMEHKJIAType U XUMHYECKUM
(dopMynaM HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB (YrapHbIi ras, YIJIEKUCIBINA ras,
aMMHaK, TalleHas HM3BeCTb, HeramleHas HM3BeCTb, MHUThEBas cofa M JIPYrMX): Ha3BaHUS
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BeniecTB o MexayHapoaHoi (MIOITAK) unu TpuBHanbHOW HOMEHKJIATYpPE U COCTaBIICHUE
(GopMynbl XMMHUYECKMX BEIIECTB, OIpeJeleHrue MPUHAMISKHOCTH K Kiaccy. Iloumck
uHPOpPMALIUK 110 HAa3BaHMUAM, UACHTU(PUKATOPAM, CTPYKTYPHBIM ¢opMmyiaM. AHaIU3
XMMHUYECKOH HH(pOpMAaLUHU, I[OIy4aeMOW W3 pa3HbIX HMCTOYHUKOB (CPEICTB MacCOBOH
uHpopmManuu, cetb IHTEpHET U Apyrue)

Tema 1.5.
Tumpl XUMUYECKUX PEaKIIUi

1.5.1 Tunbel xumudeckux peakuuii. OBP

OK 01

Conep:xanue yueOHOro MaTepuaJia

Xumuyeckas peaknus. Kraccupukanus XUMHUECKMX pEaKIHMid B HEOPraHUYECKOH W
OpraHWYECKON XMMHUHU. 3aKOHBI COXPAHEHHUS MAcChl BEIECTBA, COXPAHECHUS U MPEBpaICHUS
SHEPruu TMpH XUMHYECKUX peakiusax. OKUCIUTETbHO-BOCCTAHOBUTENBHBIE PEAKIUU
(YypaBHEHUSI ~ OKHCJICHUS-BOCCTAHOBJICHHS,  CTEMEHb  OKHUCJICHHS,  OKUCIUTEIb U
BOCCTaHOBUTEIb, OKHCIIUTETHHO-BOCCTAHOBUTEIIbHbIE peaxkumn B pupoe,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEICATSIbHOCTH OPTraHU3MOB)

Tema 1.6.

CKOpOCTh XMMHYECKHX PEaKIUi.

XHUMHUYECKOE PaBHOBECCHC

1.6.1 CxkopocTh XUMUYECKOM PEaKIuH, €€ 3aBUCUMOCTh OT Pa3UYHbIX (PAKTOPOB

OK 01 OK 02
IIK 2.1

Coaep:xxanue yueOHOro MaTepHaJia

[Tpaktnueckass pabora Ned. «CkopocTh XHMHUYECKOW peaklUH, €€ 3aBUCHUMOCTb OT
Pa3INYHbBIX (AKTOPOBY.

CkopocTh peakiuy, €e 3aBHUCHUMOCTb OT Pa3M4HbIX (PAKTOPOB: MPHUPOAbl PEArHpyrOIINX
BEUIECTB, KOHIIEHTPALMM PEarupyroUINX BEIIECTB, TEMIIEPATYPhl U ILIOMAAN PEaKIIMOHHON
noBepxHocTU. TemnoBble A(PGEKTbl XUMUYECKUX peakUui: 3K30- U DHIOTEPMHUYECKHE
peakuuu. OOpaTuMble peakluu. XuUMHuYeckoe paBHoBecue. akTophl, BIUSIONIME Ha
COCTOSTHUE XMMHMUYECKOTO paBHOBECHs (KOHIIEHTpAlLlMsI PEareHTOB WJIM MPOJYKTOB PEaKIIMH,
nasienue, temneparypa). [lpunmun Jle [latense

Pemenne mnpakTUKO-OpUEHTHPOBAHHBIX 33JaHUM Ha aHamu3 (aKTOpPOB, BIMSIOUNIMX Ha
WU3MEHEHHE CKOPOCTH XMMHUYECKOW peakluu. 3aBUCHUMOCTh CKOPOCTH XMMHUYECKON PEaKINH
OT IPHUCYTCTBHS KaTaIU3aToOpa Ha MPHUMEPE Pa3sIOKEHUS NMEPOKCUAA BOJOPOJA C IMTOMOIIbIO
JUOKCHJIAa MapraHiia M KaTajas3bl. PellleHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHui Ha
npuMmeHenne npuHuuna Jle-Illarense 11 HaxoKAEHNS HANPABICHUS CMEILEHUSI PaBHOBECHS
XUMHUYECKON peakluMd M aHaiu3 (PaKTOpOB, BIUSIOIIMX HA CMEIIEHHE XHUMUYECKOTO
paBHOBECHSI

Tema 1.7.
PactBopsl,

Teopus

1.7.1 PacTBOpeHue Kak (pU3NKO-XUMHUECKHUH Mporiecc.

OK 01 OK 02
OK 04 OK 07




1

BHGKTpOHHTquCKOﬁ Jucconranuu u

WOHHBIA 0OMEH

K 2.1

Conep:kanue y4eOHOT0 MaTepuaJia

PactBopbl. Bunbl pacTBOpoB IO COAEPXKAHUIO PACTBOPEHHOTO BellecTBa. PacTBOPUMOCTS.
[TonsiTe o mucnepcHbIX cucteMax. VIcTUHHBIE U KOJUIOWIHBIE pacTBOpbl. MaccoBasi 10Jis
BemectBa B pactBope. [lonarue o BomopomHom mokaszartene (pH) pactBopa.
OnektponauTnueckas auccouuanus. CuibHbIE W ClIa0ble AJIEKTPOJMTHI, HEIIEKTPOJIUTHI.
Peakiii nonHOr0 0OMEHa

CamocrosiTesibHast padora o0y4yarommuxcs Ne2

AHanmm3 u mpeoOpazoBanue yueOHoU mHpopmarnmu. [ToaroToBka cooOmEeHU Ha TeMy IO
BbIOOpY: [IpakTHyeckoe mMpUMEHEHUE 3IIEKTpoNin3a: padUHHUpOBaHME, TaIbBAHOILIACTHKA,
TaJIbBAHOCTCTU.

1.7.2 IlpuroroBiaeHne pacCTBOPOB

OK 01 OK 02
OK 04 OK 07
IIK 2.1

Coaep:xxanue yueOHOro MaTepHaJia

JlaboparopHas padota Nel «IIpuroroBienue pacTBOpoOB».

[TpuroroBneHne pacTBOPOB 3aJaHHOM MAacCOBOM JI0JIe pacTBOPEHHOIO BEIIECTBa,
NPOBEICHUE pEaKIWii HOHHOTO OOMEHa, ONpEIeJICHHE Cpeabl PACTBOPOB BEIIECTB C
MOMOIIIBI0 YHUBEPCAIBHOTO HHAMKaTOpa (Kuclas, HeHTpanibHas, LieoyHas). 3aJaHus Ha
COCTaBJICHME MOHHBIX peakuui. Pemenne npakTuKo-OpueHTUPOBAHHBIX PACUETHBIX 3aJaHHUN
Ha pacTBOPbI, UCMOJIb3yeMble B OBITOBOM U MPOU3BOJCTBEHHON JESTEIbHOCTH YEJIOBEKa

Pasnen 2. Heoprannueckas xummusi

8/3

Tema 2.1.

Dduznko-xuMuYeCcKue
HEOPraHWYECKUX BEILECTB

CBOWCTBA

2.1.1 Meramel. Hemeramnel. Ilomoxenne B IICXD J[.M. MenzaeneeBa, 0COOCHHOCTH
crpoenust. Kopposus meramnoB. Meroasl 3aliuThl KOHCTPYKIUN ITOJBHYKHOTO COCTaBa
YKEJIE3HOJOPOKHOT0 TPAHCIOPTA

OK 01 OK 02
OK 04
IIK 2.1

Conep:xanue yueOHOro MaTepuaJia

[TpakTrueckas padota Ne5. «Meramuibl. Hemeramnb»

Mertannsl. Hemetamisl. [lonoxxenue B [ICXD J1.11. MenaeneeBa, 0cOOEHHOCTH CTPOCHHUSI.
OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX O000JOYEK aTOMOB META/NIOB, HEMETaJIOB.
XUMHYECKUE CBOMCTBA BaXHEHIIMX METAJUIOB (HATpUM, KaJWi, KaJlblUil, MarHui,
QTIOMUHHMA, [MHK, XPOM, JK€JIe€30, MEIb) M HX COCAMHCHHH. XWUMHYECKHE CBOWCTBA W
MPUMEHEHHE BaKHEWIINX HEMETaJUIOB (TaJIOTeHOB, cephl, a3ota, ¢ocdopa, yriepona u
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KpPEMHHs]) U HMX COCIAMHEHHH (OKCHUIIOB, KHUCJIOPOJACOACPKAIUIUX KHUCIOT, BOJOPOIHBIX

coenuHeHUH). OOImMEe crocoObl MOJYYSHHS METAIOB, HeMeTa/uloB [IpuMeHeHne MeTamion

B ObITY U TexHHKE. [[pMeHeHne BaKHEHIITUX HEMETAJJIOB U MX COSMHEHUN

2.1.2XuMuveckre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUECKUX COSTUHEHUI OK 01 OK 02
OK 04
I[IK 2.1

Conep:xanue yueOHOro MaTepuaJia

XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEHIECTB  (OKCHJIOB,

TUAPOKCHUIOB, KHUCIOT, coJied W J1p.). ['eHeTndeckass CBsI3b HEOPTaHMYECKUX BEIECTB,

MPUHAJICKAIIUX K Pa3IMyHbIM KjiaccaM. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX

BEIIIECTB, BOJOPOAHBIX COCIMHEHHM, BBICITUX OKCHIOB U THUJIPOKCHIOB

CamocrosiTesibHas padora o0yuaromuxcs: Ne3

PemreHnenpakTMKO-OpUEHTHPOBAHHBIX3a1AHUITHACBOMCTBA, COCTaB, [IOJIy4YECHUEU

0€30MacHOEUCTIONb30BAHMUEKIACCOB ~ HEOPTaHUYEeCKUX  BelleCTBBOBITYH  IPAaKTHUYECKOM

NeSITeIbHOCTH 4esioBeka. lloaroroBka cooOmiennii Ha Temy 1o BbIOOpy: Ilpumenenue

KJIaCCOB HEOpraHWYeCKUX BellleCTB B JKEJIE3HOJOPOKHOM Xxo3siicTBe. [IpaBuia mepeBo3ku

HEOPraHWYECKUX BEIeCTB M0 JKEJIIE3HOW TOPOre.

2.1.3 ®u3uKo-XMMHUYECKHE CBOMCTBA HEOPTAaHUYECKUX COeTMHEHUH OK 01 OK 02
OK 04
I[IK 2.1

Conep:xxanue yueOHOro MaTepuaJia

[TpakTuueckast pabota Ne6. « DU3UKO-XUMUYECKHE CBOWCTBA HEOPTAHUYECKUX BEIIECTBY.
CocraBneHne YpaBHEHMM XHMHUYECKHMX pEaKIMi C Yy4acTHEM TMPOCTBIX M  CIIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METANIOB M HEMETaNIOB; OKCHIOB METAJIJIOB, HEMETAIJIOB H
aM(OTEepHBIX DJIEMEHTOB, HEOPraHUYECKHX KHCIOT, OCHOBaHMH ©  aM(OTEepHBIX
TUAPOKCHUIOB; HEOPTAaHUUYECKUX COJICH, XapaKTepU3YIOIIHUX UX CBOICTBA.

PacuéTsl Maccel BemecTBa nin 00bEMa Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OFHOTO M3 YYACTBYIOIIMX B PEAKIMU BELIECTB, pacy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIM OJHO W3 BEMIECTB HMEET MPUMECH.
Pemienne mpakTUKO-OPUEHTHPOBAHHBIX 3a/laHUN Ha CBOMCTBa, COCTaB, MONyYEHUE W
Oe30macHOe HCMOJb30BAaHHE BAXKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY U
po(heCcCHOHATLHOM NeSTeIbHOCTH YeJIOBEKa
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CamocrtosiTeibHas padora o0yuarommxcs: Ned 1
AHanu3 1 mpeodpazoBaHue yueOHOW HHGOPMAITIT
Tema 2.2. 2.2 1V nenTudukanys HCOPraHMIECKUX COCTUHEHUN OK 01 OK 02
Wnentudukanust  HEOpPraHMYECKHX OK 04
BECILIECTB Coaep:xxanue yueOHOro MaTepuaJia
Jlaboparopuas pabota Ne2 «neHTudukamnyss HEOPraHUIECKUX BEIICCTBY.
Pemienue sxcnepuMeHTaIbHBIX 3a7ad 10 XUMHUYECKUM CBOICTBaM METAJJIOB U HEMETAJLIOB,
[I0 Paclo3HABAaHUIO U IOJIYYEHHUIO COEIMHEHUN METaJJIOB U HEMETAJJIOB (B3aMMOJEHCTBHE 1
THJIPOKCUIA QJIIOMHUHUSL C pacTBOpaMM KHUCIOT W Iuenoded,). Mnentuduxauums
HEOPraHMYECKUX BEIIECTB C HCIOJNB30BAaHHEM WX (U3UKO-XUMHUECKUX CBOMCTB,
XapaKTepHBIX KayeCTBEHHBIX peakuuil. KauecTBeHHbIE peakluu Ha Cyibdar-, KapOoHAT- U
XJIOpUA-aHUOHBI, HA KATHOHBI METAJUIOB M KATHOH aMMOHHUS
CamocrosiTesibHast padora o0y4yarommuxcs NeS
[TonroroBka K UTOrOBOM KOHTPOJILHOM paboTe IO KjlaccaM HEOPraHMYECKUX COEIUHEHMIA:
XUMHUUECKUECBONCTBAOCHOBHBIXKJIACCOBHEOPTaHUYECKUXBEIIECTB (OKCUA0B, TMIPOKCUIIOB,
KHCJIOT, coJierup. ). 3aKOHOMEPHOCTHBU3MEHEHUHCBONCTBIIPOCTHIXBEIIECTB, 1
BOJIOPOJIHBIXCOEAMHEHUH, BBICHIIMXOKCH/I0BUTUAPOKCHJIOB.
W nenTuuKanusiHeopraHnIeCKUX BEIECTBCUCIIONb30BaHUEMUX (PU3HKO-
XMMHUYECKHXCBOMCTB, XapaKTePHbIXKaueCTBEHHBIXPEAKIHH
Hrorosasi konTposibHasi padora Nel ['eHeTnueckas cBA3b HEOPraHUUYECKUX COEITMHEHUI 1 OK 01 OK 02
OK 04
Hmoz | cemecmpa: MaxcumanbHas yueOHast Harpy3ka (BCero) 30
OOGsi3arenbHast ayUTOpHas yueOHast Harpy3ka (Bcero) 25
IIPAKTHYECKUE 3aHATUS 12
nabopaTopHble 3aHATHS (PabOThI) 4
camocTosiTelbHas paboTa 5
KOHTpOJIbHast paboTa 1
Pazgen 3. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHH 4/1
Tema 3.1 3.1.1ITonsTHE 00 OpraHMYECKUX BEIIECTBAaX, MX NMPUMEHEHHE Ha XKelle3Hoi mopore. Teopus OK 01
Knaccudukanus, CTpOEHHE u | A.M. byrneposa. Knaccudukanus opraHn4eckux BeIecTB
HOMEHKJIaTypa oprann4eckux | Copep:kaHue y4eOHOro MaTepuasia 2
BELIECTB [TosiBNeHnenpa3BUTHEOPTaHUUECKONXUMUMKAKHAYKH. IpeMeTopraHMYecKONXUMUHL.




1 2 3 4
MecTon3HauyeHUEOPraHNYECKOMXUMUUBCUCTEMEECTECTBEHHBIXHAYK. XUMUYECKOE CTPOCHHE
KaK TMOPSAOK COEJAMHEHHS aTOMOB MOJIEKYJI€ COIJIACHO MX BajeHTHOCTH. l[IlpumeHeHue
OpraHUYECKUX BELIECTB Ha KEJIe3HOU Jopore.
[TonoXeHUATeOPUUXUMHYECKOTOCTPOCHHsIOpraHnYecKuxcoeanHeHnA. M. bytneposa.
VYriepoaHbIiiCKeNneT OPraHnYeCcKO MOJIEKYIIbl 3aBUCHUMOCTh CBOMCTB BEILIECTB OT XUMHUYECKOTO
crpoeHust  Monekyl.  M3omepusmuzomepsblllonstueodynkumonanpHouTpynme.  Paaukai.
[MpuHIMIBIKIaCCH(PUKAITMHOPTaHMYECKUXCOSTUHEHUH.
MesxnyHapo1HasTHOMEHKIIATYPauTIPUHITUITBIHOMEHKIIATYPhIOPTaHUECKUX COSTMHEHUH.
CamocrosiTeibHas padora odyuyarommxcs Ne6
[TonGop, ananu3z u mpeobpazoBanue ydeOHOUM uHpopMmanuu. [logroroBka cooOiieHuil Ha 1
TeMbl 10 BBIGOPY: Kusub u nestensHocTh A. Kekyme. JKusup u jmestensHocts M.
bepuenuyca. 2Kusnp u gesrenbHocts @. Bemnepa.
3.1.2 AnkaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUIECKUN PSI. OK 01
Coaep:xxanue yueOHOro MaTepuaJia
[IpenenbHbIeyTIIEBOAOPOAB  (AIKAHBIMIIMKIOATKAHBI).  OCOOEHHOCTH KiIacCH(pUKAIMU U
HOMEHKJIATypbl, Hu30Mepusi, (U3MUYECKHE CBOWCTBA, XHWMHUYECKHE CBOMCTBA, CIOCOOBI 2
nosiyueHus. ['opeHreMeTaHakakoIMHU30CHOBHBIX UCTOYHUKOB TEIlIa B MPOMBIIIEHHOCTH U
ObITy. CBOliCTBAa NPHUPOAHBIX YIIEBOJOPOJOB, HAaXOXJICHHE B MPUPOAE U TNPUMEHEHUE
AJIKaHOB.
Paznen 4. YrieBomnopoabl 8/1
Tema 4.1. 4.1.1 CpaBHuUTeNbHAs XapaKTEPUCTHKA METaHa U 3TaHa OK 01 OK 02
YrieBonopoapl M MX IPUPOIHBIE OK 04
HMCTOYHUKHU IIK 2.1
Conep:xxanue yueOHOro MaTepuaJia
[TpakTuueckas pabota No7 «CpaBHUTENbHAS XapaKTEPUCTHKA METaHA U ATaHA) 2
MertaH ¥ 3TaH: COCTaB, CTPOEHHE, (PU3NUECKHE U XUMHUYECKHE CBOMCTBA (peaKkIny 3aMELICHUs 1
TOpeHHs), MOTy4YeHHE U IPUMEHEHHUE.
4.1.2 HenpenenbHble YIII€BOJOPObI (aJIKEHBI, aJTKAAUEHBI, aTKUHBI). OK 01 OK 02
OK 04
IIK 2.1
Conep:xxanue yueOHOTro MaTepuaJa 2




1 2 3 4
AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psll. DTUIIEH U MPONUJIIEH: COCTaB, CTPOEHUE,
busznyeckue M XUMHYECKHE CBOWCTBAa (peakuuu TUIPUPOBAHMS, TalOTEHUPOBAHUSA,
THJIpaTaliH, OKKCICHHUS U TOJIMMEPU3ALIMH ) TTOTyYSHHUE U IPHUMEHEHHE.
Ankanuensl: OyramueH-1,3 u wmetwnOyraaueH-1,3, XMMHUYECKOE CTPOCHHE, CBOWCTBA
(peakiusi MOJIMMEpU3AIMK), MPUMEHEHUE (11 CHUHTE3a MPUPOJHOTO U CHUHTETHYECKOTO
KaydyKa U pe3UHbI).
AJKUHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHMHA psii. ALETHIIEH: COCTaB,
XUMHYECKOE CTpOeHHe, (PU3MYecKue W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIOTCHUPOBAHUS, THUApPATAlUd TOPEHHUs), TOJyYeHHE ¢ TPUMEHEHHE (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIsl CBAPKHU M PE3KH METAJJIOB)
CamocrosiTeibHas padora odyuarommxcs Ne7 1
[TonGop, ananu3 u npeobpazoBanue yueOHoIl nHGOpMauu
4.1.3 Apensl. CocTaB, CTpOCHHE, TTOITyUYCHHUE OK 01 OK 02
OK 04
IK 2.1
Coaep:xxanue yueOHOro MaTepHaJia
ApomaTtnyeckue yrieBoaopoabl (apeHsl). beH3on u Tomyoin: cocTtas, CTpoeHue, u3nIecKue
U XMMHYECKHE CBOICTBa (peaklMu TaJOTeHUPOBAHUS W HUTPOBAHHUA), TMOIY4YEHUE U
npuMeHeHne. TOKCHYHOCTh apeHOB (BIUsSHUE O€H30/1a Ha OpraHu3M 4YeJIOBEKa).
['eneTnueckas cBSI3b MEXAY YII€BOJOPOJAMHU, IPUHAIESKAIIUME K Pa3IMYHBIM KJIaCCaM. 2
[TpupoaHble MCTOYHHWKH YTI€BOAOPOAOB. [IpUpOmHBIA Ta3 W TOMyTHBIE HE(TSHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrocoObl mnepepaOOTKM He(TH: MEpPEeroHKa, KPEeKUHT
(Tepmuueckuif, KaranuThyeckuit), nuponu3. IlpoaykTsl mnepepaboTku HePTH, UX
IPUMEHEHHE B IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIH yrojib ¥ IPOAYKTHI €ro nepepaboTKH
Tema 4.2. 4.2.1 CpolicTBa yriieBoopo1oB. [lomydeHre STUIeHa U U3yU4eHUE eT0 CBOWCTB OK 02 OK 04
DU3HKO-XUMUYECKUE CBOMCTBA
YIIICBOZOPOJIOB Coaep:xanue y4eOHOro Mmarepuasa
JlaGopaTtopHnast pabota Ne3"[Tonyuenue sTuaeHa U H3y4€HHUE €T0 CBOMCTB"
[Tony4yenue »TUIIeHa U U3y4e€HHE €ro CBOMCTB. MoJenupoBaHHE MOJIEKY] U XMMHUYECKHX 2
MpeBpalleHnii yIriIeBOAOpPOJIOB (Ha NpUMepe »JTaHa, OSTUJIEHA, aleTWIeHa W Jp.) H
raJIoreHONPOM3BOIHBIX
Paznen 5. Kucsiopoaocoaep:kamme opranHudeckue coeTMnHeHUus 12/1




1 2 4

Tema 5.1. 5.1.1CpaBHuTenbHAS XapaKTEPUCTUKA CTUPTOB OK 01 OK 07
Crnuptsl. Oenon

Coneprxanue y4eOHOro MaTepuasa

[IpakTryeckas padora Ne8 «CpaBHUTENIbHASA XapaKTEPUCTHKA CIIUPTOB

[IpenenbHble OAHOATOMHBIE CHUPTHI (METAHOJI W OSTaHOJ): CTpOeHHue, (U3HUECKUe Hu

XUMHUYECKHE CBOMCTBA (pEaKlMy C aKTUBHBIMH METaJllIaMH, TaJJOT€HOBOIOPOJIaMU, TOPEHUE),

npuMeHeHue. BopopoaHble CBS3M MEXAY MOJIEKYIaMHU CHUPTOB. DU3NOIOTHYECKOE

JEHCTBUE METaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M YEJIOBEKA.

MHoroaromMHple CHUPTHl (STWICHIVIMKOIb U TJIHUIEPUH): CTpoeHue, (U3HUECKUe W

XUMHUYECKHE CBOWCTBA (B3aUMOJICHCTBHE CO IICIOYHBIMH MeETaJJIaMH, KadeCTBCHHAS

peakuus Ha MHOTOATOMHBIC CITUPTHI). DU3HOIOTHYECKOE JCHCTBHE HA OPTaHW3M YEJIOBEKA.

[TprMeHeHue TIUMIEepUHA U ATHIICHTTUKOJIS.

®enon. CTpoeHHe MOJCKYIbI, (PU3UUIECKHEe U XUMUYECKHe cBOWcTBa (heHosia. TOKCHYHOCTH

denona, ero pusmonornveckoe AeicTeUe Ha OpraHnu3M uenoseka. [Ipumenenue denona
Tema 5.2. 5.2.1 Anpneruasl. Kap6oHoBsie kucinoTel. CocTaB, CTpOCHUE, KIacCHUpUKAIUS OK 01 OK 02
Anbaeruanl. OK 04

KapOoHOBBIE KHUCITOTHI.
Crnoxubie 3¢upbl

Coaep:xxanue yueOHOro MaTepuaJia

JlabopaTtopHnast pabota Ne4 «CBoiicTBa albAETUI0B U KAPOOHOBBIX KHUCIIOTY

Anbleruapl 1 KeToHsl ((hopManbIaerui, aleTanbIeru]], aleToH): CTpOoeHue, Gpu3nuecKkue u
XUMHUUYECKHE CBOMCTBA (pEaklMu OKHCIEHUS M BOCCTAHOBIJIEHHUS, KAUECTBEHHbIE PEaKIIUH),
[IOJIy4YEHUE U IPUMEHEHHE.

OaHOOCHOBHBIE TpesieNibHbIE KapOOHOBBIE KHMCIOTHI (MypaBbHHAsi U YKCYCHash KHUCIOTBI):
CTpoeHue, (u3nueckue MW XHUMHUYECKHE CBOHCTBa (0OIIMe CBOWCTBA KHUCIOT, pEaKIus
TepudUKalMN), TOJTydeHHE U TPUMEHEHHUE.

CamocrosiTeibHas padora o0y4yarommxcs: Ne§

[TonroroBuThk cOOOIIEHUS IO TeMaM (TI0 BbIOOPY): MypaBbUHBIN allbJeru]] KaK KOMIIOHEHT
0aKeTUTOBOTO JIaka, SBJSIOIIMMCS aHTUKOPPO3HOHHBIM MOKPBITUEM JJIsi  BaroHOB.
TeKCTOMUT Kak OCHOBa JJIsSi M3TOTOBJIEHUS 3yOUaThIX KOJI€C, BKJIAJbIIIEH MOIIMIMITHUKOB, a
TaKXe KakK JEKTPOU30JATOP. ACOOTEKCTOIUT KaK KOMIIOHEHT JJIsl M3TOTOBICHUS TPYILIUXCS
JeTajged JUCKOB CLEMJIEHHS U TOPMO3HBIX KOJOAOK Ha JKEJIE3HOJOPOKHOM TPaHCIOPTE.
IIpuMmeHeHnEe aleTOHAa B KEJIE3HOJOPOKHOM Xo3siicTBellpuMeHeHNe 111aBeneBol KUCIOTHI
JUISL OYUCTKM METaVIOB OT p)KaBUYMHBI M HAKWMK, B TOM UHCIE M B KOTIaX
J0KkoMOTUBOB.IIepeBo3ka U MapKHUpOBKa allbJAETHJIOB U KapOOHOBBIX KHUCIOT IO XKeJIe3HOU
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Jopore

5.2.2 Cnoxnbie 3¢upsl. XKupsbl.

OK 01 OK 02
OK 04

Conep:kanue y4eOHOT0 MaTepuaJia

CreapuHOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEACTAaBUTEIH BBICIINX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe ACHCTBHE.

CnoxkHble 3¢GUPHI KaK MPOU3BO/IHbIE KaPOOHOBBIX KUCJAOT. [HAPOJIU3 CI0KHBIX 3)UPOB.
Kupsl. F'uaponus xupos. [IpuMeHeHye )XUpOB. brosiorudeckas poJb XKUPOB

ByTuianeTaT Kak KOMIIOHEHT NMeHTadTaleBbIX 3MaJiel, UCIOIb3yeMbIX /s OKPACKH
[ACCAXXUPCKUX  BArOHOB W JIOKOMOTHUBOB;  3JIEKTPOU3OJIAALMOHHBIX  JIAKOB,
NpUMeHsSeMbIX NPU PEMOHTE TATOBBIX ABUraTesed. JKupbl Kak MPOAYKT MHUTAHUA H
XUMHUYECKOE CBIphE. 3aMeHa JKHPOB B TEXHUKE HEMUIICBBIM CBIPhEeM. MBbLIA BBICHIUX
)KUPHBIX KHUCJOT KaK 3aryCTUTe/JM B IUIACTUYECKUX CMa3Kax, IpPUMeHSeMbIX B
pPa3/IMYHbIX MeXaHW3Max JAJis CMa3Ku MOJIIMIHUKOB, 3y04YaThIX KOJIEC, BAHTOBbIX U
LeNHbIX Nepeay, MApPHUPHBIX coeAMHEeHUN U Ap. CHHTETHMYECKHE MOIOIIUE CpPEeJCTBa
(CMC): nocToMHCTBA U HEJOCTATKH.

Tema 5.3.
YrneBoabl

5.3.1 Yraeoapl. Cocta, kiaccudukaiys, CBOWCTBA

OK 01 OK 02
OK 04

Conep:xxanue yueOHOro MaTepuaJia

[TpakTuyeckasa padota Ne9 «YraeBoasl. CocraB, Kiiaccu(uKanus, CBOUCTBa»

VYraeBoJsl: cocTaB, Kilaccu(uKalus yriieBoloB (MOHO-, AW- U Mojducaxapuabl). ['moko3a —
IPOCTEHIINKA MOHOCAXapul: OCOOEHHOCTH CTPOEHMSI MOJIEKYIIbI, (PU3NUYECKUE U XMMHUECKHE
CBOWCTBA TJIIOKO3bI (B3auMoneicTBue ¢ ruapokcugoM meau (II), okucieHne amMMHaYHBIM
pactBopoMm okcuma cepedpa (I), BoccTtaHoBieHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKJIECHUE B
OpUpojie, MPUMEHEHHE IJIIOKO3bI, OMOJIOTHYECKasi POJib B JKU3HEAEATEIbHOCTH OpraHu3Ma
yenoBeka. @orocunTe3. OpyKTO3a KaKk U30MEP TIIFOKO3BI.

Caxapo3a — mpeacTaBUTENb IUCAXapUa0B, THIPOJIN3 Caxapo3bl, HAXOXKJIEHHE B MPHPOJE U
pUMEHEHHE.

[Tonucaxapuapl: Kpaxmaia U LEJUTI0JI03a KaK MPUpoIHbIe noiauMepbl. CTpoeHne KpaxMana u
LEJUTION03bl, (U3NYECKHe M XHMMHUYECKHE CBOMCTBA Kpaxmaya (THApOJSIN3, KayeCTBEHHas
peaKIus C HOIOM)

Tema 5.4.
DU3HKO-XUMHUECKHE

CBOMCTBA

5.4.1HoMeHKIaTypaKuCIOPOI0COICPKAMUX OPTaHUYECKUX COSTMHEHU T

OK 01 OK 02
OK 04




1 2 3 4
KHCIIOPOI0COAEPIKAIINX Copepxxanue yueOHOIro MaTepuasa
OpPraHUYECKUX COEAMHEHUN [IpakTryeckas padora Nel0 «HomeHknaTypa KUCIOPOAOCOAEPKALIUX OPraHUYECKUX
COCIMHEHUI»
TpuBnasibHass M MeXIyHapoAHas HOMEHK/IATypa, XHMHYECKHE CBOMCTBA, CIOCOOBI 2
MOJy4EeHHUsI CIHPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PHUPOB, ANBACTHUAOB M KETOHOB.
CocraBieHue cxeM peakiuil (B TOM 4ucle M0 NMPEUI0KEHHBIM Ie04YKaM IpPEeBpalleHU),
XapaKTepU3yIOIIMX  XMMHUYECKHE CBOMCTBAa  KHUCIOPOAOCOAEPXKALIUX  OPraHMYECKHX
COCIUHEHUN
54.2 Xumnueckue W (U3MYECKHE CBOMCTBA KHCIIOPOIOCOACPKAIINX OPraHUYECKUX OK 01 OK 02
COEIMHEHNHN OK 04
Coaep:xanue yueOHOro MaTepuaJia
[IpakTH4eckas pabota Nell «XHMHYECKHUE u ¢buznyeckne CBOMCTBA
KHCJIOPOA0COEPIKALINX OPTaHUUECKUX COCTUHEHUI
[TpoBenenune, HaONIOJEHWE U ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB: IOPEHHE CIHUPTOB, 2
Ka4eCTBEHHbIE PEAKIMM OJHOATOMHBIX CHUPTOB (OKHCiIeHue 3TaHosna okcuaoMm meau (II)),
MHOTOaTOMHBIX CHHUPTOB (B3auMoJeicTBUE riuiepuHa c ruapokcugom wMeau (ID)),
IBJETUA0B (OKHCICHHE aMMHUauHbIM pacTBOpoM okcuja cepedpa(l) u rugapokcuiom menu
(II), B3aumozelicTBUE Kpaxmaja ¢ M0JIOM), U3yUYE€HHE CBOMCTB pacTBOpa YKCYCHOM KHCIOTHI
Pa3nes 6. AzoTcoaepskanue OpraHu4ecKue coeJHHeHHA 4/1
Tema 6.1. 6.1.1 AMuHBI OK 01 OK 02
AMUHBL. OK 04
AMWHOKHCIIOTHI. Copaepxxanue ydyeOHOIro MaTepuasa
benku AMUHBI: METWIAMUH — IPOCTEUIINNA PECTaBUTENIb AaMUHOB: COCTAB, XMMUYECKOE CTPOCHHE, 2
(du3nyecKre 1 XUMHUYECKHE CBOMCTBA, HAXOXKIEHUE B IPUPOJIE.
CamocrosiTeibHas padora o0y4yarommxcs Ne9
[TonbGop, ananu3 u mpeoOpa3zoBanue yueOHOW uHpopmaruu.llogroroBka cooOrieHu Ha
TeMy 1o BbiOOpy: JKusup u nestensHocTh H.H. 3uHMHA. AHWIMHOBBIE KPacHUTEINH. 1
[IpakTHyeckoe 3Hau€HHWE aMUHOB W MX IPOU3BOJHBIX B JKEJIE3HOJOPOKHOM XO3sHCTBE.
ITepeBo3Kka aMMHOB 110 JKEJIE€3HOM JOpOre, MapKMpPOBKA I'PY30B.
6.1.2 AMuUHOKHUCITOTHI. benku OK 01 OK 02
OK 04
Conep:xxanue yueOHOro MaTepuaJia 2

JlaboparopHas pabota No5 « AMUHOKHUCIIOTHL. benku
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AMUHOKHCIOTHI KaKk aM(OTEepHbIE OpraHWYeCKue coeAUHEeHUs. DU3NUECKUe U XUMUYECKHE
CBOMCTBa aMMHOKHUCJIOT (Ha MpUMEpe TIIMIMHA). bronorndyeckoe 3HaAYCHHE aMHUHOKHCIIOT.
IlenTuapl.

benku kak npupoansie moauMepsl. [lepBudHas, BTOpUYHasS U TPETHYHAS CTPYKTYpa OEIKOB.
XVWMHUYECKUE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYPALIHS, KAYSCTBCHHBIC PEAKIINH HA OCITKH

Pa3znes 7. BbicokoMoOJIeKYJIsIPHBIE COEINHEHUS

Tema 7.1.
IImacTmaccsl.
Kayuyxu. Bonokna

7.1.1 Cunres, aHanu3 U KjIaccu(uKalus BBICOKOMOJIEKYISPHBIX COSAMHEHHH

OK 01 OK 02
OK 04
I1K 2.1

Coaep:xanue yueOHOro MaTepuaJia

[TpakTnueckast padora Nel2. «CuHTe3, aHanM3 M KiaccU(UKaLUsS BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI»

OcCHOBHbBIE TMOHSATHS XMMHHM BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb IOJIMMEPU3ALUH, CPENHss MOJEKyJsipHas macca. OCHOBHBIE
METOJbl ~ CHHTE3a  BBICOKOMOJIEKYJSIPDHBIX  COCAMHEHMH  —  IOJUMEpH3auus |
MIOJINKOHCHCALINS.

O3HakoMiIeHHE ¢ 00pa3liaMy MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB:
IUIaCTMACCHI (TTOJUATUIICH, TOJUIPONUIICH, TOJTUBUHIIXIOPH, TOTUCTUPOI); HATYPaIbHBIN
U CHUHTETUYECKHE Kayuyku (OyTaJueHOBBIH, XJOPOMPEHOBBIH W M30NPEHOBBIN); BOJIOKHA
(HaTypajbHBIE (XJIONOK, HIEpPCTh, MIENK), UCKYCCTBEHHBIE (AIlETaTHOE BOJOKHO, BHCKO3a),
CHUHTETHUYECKHE (KalPOH U JIABCaH)

Pa3nes 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH Y€JI0BEKA

4/2

Tema 8.1.

Xumnueckue TEXHOJIOTUH B
MTOBCEIHEBHOM U Mpo¢eCcCHOHaTbHON
JEATEIbHOCTH YEJI0BEKA

8.1.1 Ponmp xumum B 0OECHEYCHHM OSKOJOTHYECKOW, DHEPreTHYEeCKOH W MHIICBOM
0e30MacHOCTH

OK 01 OK 02
OK 04 OK 07
IIK 2.1

Conep:xanue yueOHOro MaTepuaJia

Ponp xumum B oOecriedeHNH SKOJIOTHYECKOH, SHEPreTUYeCKOW U MHILEBON 0e30MmacHOCTH,
pasBUTHU MCOULOVHBI, CO3JaHMU HOBBIX MATCpPUATIOB (B 3aBUCUMOCTH OT BHIA
npo(ecCHOHANEHOM  JIeATENHHOCTH), HOBBIX HCTOYHUKOB OJHEPruM (aJbTepHATUBHBIC
NUCTOYHHUKHN 3HepI‘I/II/I). Iloustue o HAay4YHBIX MCTOAAaX IMO3HaHHA BCIICCTB MU XHMHUYCCKHX
peakiuii. [IpeacraBneHuss 00 OOMIMX HAYYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO IMOTYYCHUS
BXHEHININX BENIeCTB (Ha MpUMeEpax MPOM3BOJICTBA aMMHUaKa, CEPHOM KUCIIOTHI, METAHOJIA).




2 3 4
8.1.2 [IlpumeHeHWE XHMHYECKHX BEIIECTB M TEXHOJIOTUH ¢ Yy4eToM Oyaymiei OK 01 OK 02
po¢eCCHOHAIBHON JEATENHHOCTH OK 04 OK 07
I1K 2.1
Conep:kanue y4eOHOT0 MaTepuaJia
[Tpaktuyeckas padora Nel3. «[IpuMeHeHNE XUMHUYECKUX BEUIECTB U TEXHOJOTHHA C y4ETOM
Oyay1ei npodeccuoHanbHOMN e TETbHOCTH.
Pemenune kelic-3a1a4 Mo TeMaM: MMILEBbIE IPOAYKTHI, OCHOBbI PALIMOHAJIBHOIO NHUTaHUS,
BO)XHEHIINE CTPOMTEIbHbIE M KOHCTPYKLHMOHHBIE MAaTepUallbl, CEIbCKOXO03SICTBEHHOE
IIPOU3BOJICTBO, KPACKHU, CTEKJIO, KEpAMHKa, MaTepHalibl JUIsl 3JIEKTPOHUKH, HAHOMATEpHalbl, 2
TEKCTHJIbHbIE BOJIOKHA, MCTOYHHMKHM SHEPrUH, OPraHUYeCKWe U MHUHEpaJbHbE YHOOpeHHs,
JEKapCTBEHHbIE M KOCMETUYECKHE IIpernapaThl, ObITOBas XHMMHs, MaTepuUaabl U3
UCKYCCTBEHHbBIX U CHHTETMUYECKHX BOJIOKOH.
3amura: I[lpencraBieHue pe3ynbTaToOB peEIICHUs] Keic-3amad B ¢GopMe MHUHHU-IOKIaaa
(omyckaercst MCIoJIb30BaHUe IrpaMueCcKUX U NPE3eHTAllMOHHBIX MaTepHaJIoB)
CamocrosiTeibHas padora odyuarommxcs Nel0
IloaroroBka K IPOMEXKYTOUHOM arTecTaluu o JIACLUILINHE:
XUMHYeCKHeCBOHCTBAOCHOBHBIXK/IACCOBOPIaHUYECKUXBEILECTB. 2
3aKOHOMEpPHOCTHUBU3MEHEHUNCBOVCTB OpraHUu4YecKux BelLeCTB.
I/IAEHTI/I(I)I/IKaL[I/IHOpI‘aHI/I‘-IECKI/IXBEU.LGCTBCI/ICHOJ'[b3OBaHI/IEMI/IX(l)H3HKO-XHMquCKHXCBOﬁCTB,
XapaKTepHbIXKaueCTBeHHbIXPeaKI UK
IIpomexyTounasiarrecTanusimogucuunmae. [uddpepeHunpoBanHblil 3a4eT OK 01 OK 02
2 OK 07
IIK 2.1
Hmoz || cemecmpa: MakcumanbsHas yueOHas Harpyska (Bcero) 42
O0s3aTenbHas ayIMTOpHAs yueOHas Harpyska (Bcero) 36
NPAaKTUYECKHUE 3aHATHS 14
nabopaTopHbie 3aHATHS (PaOOThI) 6
camocTosiTeNbHas paboTa 6
muddepeHIIMpOBaHHBIN 3a4eT )
Hroro: MakcumanbHast yueOHasi Harpyska (BCero) 72
OOs3aTenbHas ayIMTOpHAs yuaeOHas Harpy3ka (Bcero) 61
IIPaKTUIECKUE 3aHATUA 26
TabopaTopHble 3aHATHUS (PaOOTHI) 10
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caMmocTosiTeNnbHas paboTa 11

KOHTpOJIbHAs paboTa 1

HUmoeosas ammecmayus 6 popme nudPepeHInPOBAHHOTO 3a4eTa 2




3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O IIPE/IMETA

3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYeHH 0

Y4eOHBbIl IpeIMeT pean3yeTcs B Iab0paToOpuu XMMUU

Ob6opynoBaHue 1a00paToOpuu:

— TI0CAJ0YHbIE MECTA MO KOJIWYECTBY 00YUaIOIINXCS;

— pabouee MeCTO MpenojaBarTes;

— METOAMYECKHE MAaTepUaJIbl 110 NPEIMETY.

Texnuueckue cpeacrBa oOyueHHs] pabodyero MecTa MNpernoiaBaTeNs: KOMIIBIOTEPHOE
000pyI0BaHUE, COOTBETCTBYIONIEE COBPEMEHHBIM TPEOOBAaHMIM O€30MaCHOCTH M HAIEKHOCTH,
IpeaycMaTpUBaloIlee BO3MOKHOCTh MHOTO(YHKIMOHAIBHOTO HCIOJIB30BaHUS KaOMHETa C
LENBI0 HW3YyY4eHHUs Y4eOHOro mpeaMera, MyJIbTHMEAMiHOEe o00opynoBaHue (MPOEKTOp U
IPOEKIMOHHBIN 3KpaH WM HHTEpaKTHUBHAsI JOCKA), JOKaJIbHAasA CETh C BBIXOZOM B Internet.

HanmeHnoBanue crenuanbHOTO TOMENICHHs: y4yeOHas ayauTopus s HpPOBEACHUS
IPAaKTUYECKUX 3aHATUH, TIPYNIOBBIX KOHCYJIbTALUMH, WHAMBUIYAIbHBIX KOHCYJIbTALUM,
TEKYIIETO KOHTPOJNS, MPOMEKYTOUHOW AaTTeCTallid, OCHAIICHHAas O0OpyJOBaHHEM H
TEXHUYECKHMHU CpeJICTBAaMM OOYy4YeHMs, a TaKKe YUTAJIbHBIA 3aj], IIOMEIlEeHUe JJis
caMOCTOSTeNIbHOM paboThl, ¢ jgoctynoM kK cetu «HutepHer» u DUOC. OcHalEHHOCTS:
KOMIUIEKT yueOHOW Mmebenu, HOYTOYK, HPOEKIMOHHOE O0OpynoBaHUE (MYIbTUMEIUIHBIN
IPOEKTOP U IKpaH).

[Iporpamma obGecniedeHa HEOOXOAMMBIM KOMILJIEKTOM JIMIIEH3MOHHOTO MPOrPaMMHOTO
obecnieyeHusl.
IlepeyeHb JIMIEH3MOHHOTO M CBOOOJHO PACIPOCTPAHSIEMOr0 MNPOrPAMMHOIO
odecrmeueHus:
Cucremnoe u npukiaagsoe IO

3‘;'; HaumenoBanue No muneH3uu
1 [Microsoft Office Professional Plus 2007 Russian Academic OPEN NL  |MicrosoftOpenLicense 45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL  |MicrosoftOpenLicense 60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL MicrosoftOpenLicense 60369058
5 |Microsoft Office 2013 Russian Academic OLP NL MicrosoftOpenLicense 65785999
6 |Microsoft Windows 10 MicrosoftOpenLicense 65785999
11 |ABBY FineReader 11 Kopobounas (pa3ubrii Ne Ha
K01 KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrenr-¢punstp SKYDNS 10-05109
IIporpammuoe o6ecnieuenue no GNU General Public License (cBo6oaHo
pacnpocTpaHsiemoe)
Ne [lepeuenn
1 | OpenOffice
2 | Moit O¢uc
3 | Gimp

IIpn wu3yyeHum yueOHOro mnpeaMera B ¢opMaTe 3JEKTPOHHOIO OOYy4YeHHUS] €
ucnojb3oBanuem 10T

[Mporpammer mist BuneokoHdepenimii: ZoomCloudMeetings, Suaexc Tenemocr.

OnextponHas wiardgopma Moodle.

3.2. UndopmanuonHoe odecrieyeHne peaau3aluu NporpaMmmbl
Ilepeyenb pexoOMeHAyeMbIX Y4eOHBIX W3JIAHUH, JONOJHUTEIbHOH JIMTEPATypPbI
HuTepHeT-pecypcoB, 6a3bl JaHHBIX 0UOJINOTEYHOTr0 hoHAA:



3.2.1.0cHOBHBIC HCTOYHHUKH:
1.Pynsutuc, I'. E. Xumus : 6a3oBsiii ypoBeHsb : yueOnuk / I'. E. Pymsuruc, ©. I'. ®enpaman. —
2-e u3n., crep. — Mocksa : IIpocsemenue, 2025. — 336 ¢. — ISBN 978-5-09-121347-8. —
Texcr: onexkrpoHHsli / Jlamb :  21mekTpoHHO-OMOnMoreunas cucrema. —  URL:
https://e.lanbook.com/book/473036. — Pexxum moctyma: i aBTOPH3. MOJIb30BATEIICH.

3.2.2.JlonoJIHUTEIbHbIE HCTOYHUKH:
1. Aadpunorenopa U.B. Xumus: ydyeOHHK M MPAKTUKYM JJsi CPEeTHETO MPOeCCHOHATHLHOTO
obpazoBanust / U.B. Audunorenora, A.B. babkos, B.A. IlonkoB.- 2-e u3z., Ucnp. U JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.
2. I'yceBa, E.B. Xumus nns CIIO.: yue6.-metoa. mocodbue / M.P. 3uranmmna, JI.1. Kynukoga;
Kazan. nam. uccnen. rexnon. yH-T; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096 /
- Pexxum gocTyna: Uit aBTOpHU3. TOJIb30BaTeNeH.
3. Pageuxuii, A.M. Xumus. ba3zoBbeiii ypoBeHb. TpeHUPOBOUHBIE M TPOBEPOYHBIC PAOOTHI :
Yuyebnoe mocobue / A.M. Panenkuit — Mocksa : [Ipocsemenue, 2025. — 80 c. — ISBN 978-5-
09-124962-0. — URL.: https://book.ru/book/957994. — TekcT : 371€KTPOHHBIIA.
4. YepuukoBa H.IO. Xumus B mocTynmHOM H3JI0XKEHUHU: ydeOHoe mocobue mis cno / H.IO.
YepHukosa.- 2-e usj., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: omextponsbii //  Jlamb: snekTpoHo-OmOmmoreunass cucrema. - URL:
https://e.lanbook.com/book/195532 / - Pexxum mocTyma: Uit aBTOPHU3. MOJIb30BATEIICH.

3.2.3 UnTepHeT — pecypchbl:

1. HayuHo-nOmyJISIpHBII MPOEKT «DJIEMEHThI OOJBIION HaykH « (pu3uKa, XMMHS, MAaTEeMaTHKa,
aCTpOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HoBocTH HayKu, KHWUTH, HAY9HO-TIOMYJISIPHBIC
cTaThH, JeKIMH, >HIMKIoneaun. https://postnauka.ru/themes/chemistry - jnekmuu mo XxumMuu Ha
caiire [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum goctyma: cBOOOIHBIMH.
2. CalT Hay4yHO-NOMYJIAPHOTO XypHana «Xumus u 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIA: CBOOOHBIH.
3. CaiitT 0 XWMHHU: KJIacCHYECKHE YYEOHUKH, CHPABOYHUKH, OSHIUKIONECINHU, TTOUCK
OpPraHMYECKUX M HEOPraHMYECKUX PEaKIMil, COCTaBJICHHE ypaBHEHHH peakuuid. https:// www.
xumuk.ru/ Pesxxum octymna: cBOOOIHBIIA.
4 Ilnarpopma Zoom Jyisl MPOBEJCHUS OHJIAMH-3aHATUI U BuAeo-KOH(epeHIui. [DIeKTPOHHBIN
pecypce]. Pexxum mocryma: https://zoom.us/.
5. DOmnextpoHHas uH(oOpMaMoOHHO-OOpa3oBaTenbHas cpena Ha miaatrgopme  Moodle.
[DnexTponHbIii pecypc]. Pexxum moctyna: https://moodle.ospu.su/



https://e.lanbook.com/book/473036
https://book.ru/book/957994
https://postnauka.ru/themes/chemistry
https://elementy/ru/
https://zoom.us/
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4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUMSA YYEBHOI'OIIPEJMETA

KoHTpons W oOIEHKa pe3ylbTaTOB OCBOCHHS O0IIE00pa30BaTENLHOTO MpEaMeTa
pacKpbIBalOTCA Yepe3 AUCLHUILTHHAPHBIE Pe3yabTaThl, HalpaBiIeHHbIE Ha (OPMUPOBAHKUE OOIINX
KOMITETEHIIMI 10 pa3/ieiiaM U TeMaM COJIepKaHusl yueOHOTro Marepuania.

[Ipomexyrounas atrectanus B popme nuddepeHupoBaHHOro 3a4eTa.

Oo0mme xomnerenunn (OK), Pasznen/Tema Tun oueHOYHBIX MEPONPHUATHI
JIUYHOCTHBIC PE3YyJbTaThbl
(JIP)
OK 01. Bsibupats cnioco6sr | Tema 1.1-1.7
peleHust 3amau | Tema 2.1, 2.2
npodecCHOHATbHON Tema 3.1
IEITEIbHOCTH Tema 4.1
MIPUMEHUTEITHLHO k | Tema 5.1-5.4
Pa3IMYHBIM KOHTEKCTaM Tewma 6.1
Tema 7.1
Tewma 8.1
- TectupoBanue
OK 02. MUcnomnws3zoBats | Tema 1.2,1.4,1.6, 1.7 YCTpHLIﬁ ompoc  Pelerie
COBpPEMEHHBIC cpenctpa | Tema 2.1, 2.2 . p
pacuyETHBIX 33724
TTOMCKa, aHaau3a n| Tema4.1,4.2 a6 110 CHIC 33 XOLOM
UHTEPIIpETALUU Tema 5.2-5.4 ¢ a
uH(opMALHH u | Tema 6.1 BBITIOJTHEHUS MIPAKTHKO-
GO MaIlI/IOI,{HI)Ie Tema 7'1 OPHUEHTHPOBAHHBIX 3aaHUI
TeXHOI?IOFI/II/I s | Tema 8.1 - [IpencraBnenue pe3ynbTaToB
’ MPaKTUYECKUX M J1a0OpaTOPHBIX
BBITIOJTHECHUS 3a/1a4
npodeccuoHanbHOM pagor
- IIpoBemeHme  XUMHYECKOTO
ACATCIILHOCTH IKCIIEPUMEHTA
OK 04. O¢ddextuno | Tema 1.7 i P
. BBIOTHEHNEKOHTPOIBHBIX
B3aUMOJCHCTBOBATh u| Tema2.1,2.2
paboT mopaszzenam IUCIUILIAHBI
paborate B koiulektuBe u | Tema 4.1,4.2 Ouerxa CAMOCTOSTEIBHO
KOMaH/1e Tema 5.2-5.4 9
A Tena 6.1 BBITIOJTHCHHBIX 3a/IaHUN
Tema 7'1 - 3amuTa pemieHus Kehc-3amad (c
Tena 8.1 Y4EeTOM Oymymei
v - npodeccuoHanTbHOMAEATEILHOCTH
OK 07. CogeticrBoBars | Tema 1.7 ) pod BEILOTHEHIG SaILaHI/II;
COXpaHEHHIO OKpyxaromei | Tema 5.1 HPOMEXYTOUHOH aTTeCTAIHH
cpenpl, Tema 8.1
pecypcocOepexeHHIo,
OPUMEHSTh  3HaHUA 00
WM3MEHEHUU KIIMMaTa,
IIPUHIUIIBI OepexKIIMBOTO
HPOU3BOJICTBA, IPPEKTUBHO
JIECTBOBATH B
Ype3BBIYANHBIX CUTYAIIHSIX
InK 2.1 Ob6ecneunBars | Tema 1.2, 1,6, 1.7 - 3acnymuBaHue COOOIIEHUH H
BBINIOJIHEHWE ycioBud mo | Tema 2.1 OIlCHKA MX MOJITOTOBKH;
OpTraHu3aIuu neuxkenust | Tema 4.1 -IIpakTHKO-OpHUEHTHPOBAHHBIC
TpaHCcHnopTa Tema 7.1 3a1aHus;
Tema 8.1 - [Ton6op, aHau3 51
npeoOpa3oBaHue yaeOHOMH

nH(popMaIuy,







S HEPEYEHB UCITIOJIB3YEMbBIX METOJ1OB OBYUEHMUSA

5.1 TlaccuBHbIE: ONpOC, PENPOAYKTHBHBIC YHPAXHEHUS IO 3aKPEIUICHHI0O U OTpaboTKe

M3y4EHHOI0 Marepualia
5.2 AKTHBHBIE W WHTEPAKTUBHBIC: HBPUCTHUYECKHE Oeceipl, IUCKYCCUHU, KPYIJBIA CTOM,
IIpe3eHTalusl, BAKTOPUHA, KBECT.



