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1. MACHOPT PABOYEM ITPOI'PAMMBI YUEBHOM JUCIUILINHBI

1. 1.06sacTh NpUMeHeHHUs TPOTPAMMBI
[Tporpamma oO0mieoOpa3zoBaTenbHON y4eOHOW IUCUMIUIMHBI «XHUMHS» TpEIHA3HAYCHA IS

U3yUYEHHsI XMMHHU B MPO(eCcCHOHAIBHBIX 00pa3oBarenbHbIX opranuzamnusx CI1O, peanusyrommx
00pa3oBaTeNbHYIO TPOTrPaMMy CPEIHEro 00Iero oopa3oBaHus B IpezeiiaX OCBOCHUS OCHOBHOM
npodeccuoHanbHON oOpa3zoBarenbHOM mporpamMmbel CIIO  Ha ©0a3e OCHOBHOTO OOIIEro
0o0pa3oBaHUsl MPH MOATOTOBKE KBAIM(UIMPOBAHHBIX PaO0YMX, CIYKAIIMX, CICIHATUCTOB
cpennero 3BeHa.llporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpemHero ooOmero
00pa3oBaHUs, MPEIBIABISIEMBIX K CTPYKTYpE, COJIEPKAHHUIO U pe3yabTaTaM OCBOCHUS Y4eOHOMH
JTUCIUTUINHBL «XUMHSI», B COOTBETCTBUH C PEKOMEHIAIUMSAMHU 10 OpraHW3aIlluu IMOJIy4eHUs
cpeaHero ooOmero odpa3oBaHUs B IpeeliaX OCBOCHHS 00pa30BaTENbHBIX MPOTPaMM CPEIHEro
npodeccuoHanbHOTO  00pa3oBaHUA Ha 0a3e OCHOBHOrO  00Imiero o0pa3oBaHUS C YYETOM
TpeOoBaHUl (hefepalibHBIX TOCYIAPCTBEHHBIX 00Pa30BaTEIIbHBIX CTAHAAPTOB M IOJIy4aeMOU
CHENUATBHOCTA CPEIHEr0 MPOPECCHOHATIBHOTO  00pa3oBaHUs (mucemo/lemapramenTa
rOCyJapCTBEHHON MOJHUTUKUA B cepe moaroroBku padounx kaupoB u IO MunoOpHayku
Poccun

ot 17.03.2015 Ne 06-259), cnenmanbHocTh: 19.02.10. Texnonoeus npodykyuu oo6wecmeenHo2o
nUmManus

1.2 MecTo AMCUMIUIMHBI B CTPYKTYpe OCHOBHOW NpodeccHOHAILHON 00pa3oBaTeIbHOM
NMPOrpaMMbl: TUCIHUILIMHA BXOJUT B €CTECTBEHHOHAYYHBINO0011e00pa30BaTe/IbHbIA ITHKIL.

1.3. He.]'ll/I H 3aaavdu AUCHUIIIMHBI — Tpeﬁonamm K pe3yjbTaTaM OCBOCHUA
JUCHUNJIMHBI.

[IporpaMMa opueHTHpOBaHA HA JOCTUKEHUE CIIEIYIOIIMX IeJIei:

-OCBOCHHE 3HAaHUN O XMMHYECKOH COCTaBISIOIIEH €CTEeCTBEHHO-HAYYHOM KapTUHBI MUDpa,
BaXKHEUIITNX XUMHYECKHAX IMOHATHAX,3aKOHAX U TCOPUAX;

-OBJIaICHUEC YMCHUSAMU MNPUMCHATH IOJTYUYCHHBIC 3HAHUA JIA 00BSICHEHHS p33H006p33HBIX
XUMHUYECKUX SIBJICHUI W CBOMCTB BEIIECTB, OLICHKM POJM XMUMHUU B PA3BUTHUH COBPEMEHHBIX
TEXHOJIOTUU U IMMOJIYYCHHHU HOBBIX MAaTCPUAIIOB,

- pa3BUTHE IO3HABATEIBHBIX HHTEPECOB M HUHTEIUICKTYalbHBIX CIIOCOOHOCTEH B IMpoliecce
CaMOCTOATECIIBHOT'O HpI/IO6peTCHI/I$I XUMHUYECKNX 3HAHHM C HCHOJb30BaHHEM Pa3IUYHBIX
HMCTOYHUKOB UH(POPMAIIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

-IIpUMEHEHNE TOJYYeHHbIX 3HAHUNW M yMEHMH Uig 0e30MacHOro HCIOJIb30BaHUS BEIIECTB U
MaTepuajgoB B OBITY, Ha MPOU3BOJICTBE M B CEIBCKOM XO3MMCTBE, AJI PEIICHUS MPAKTHUECKUX
3a/1a4 B TOBCEJIHEBHOM KW3HH, JUIS NMPEAYNPEXKIACHUS SBICHUW, HAHOCALIUX BPEA 310POBBIO
YyeJoBeKa U OKPYKarollen cpere.

OT60p coaepxaHus MPOBOIUIICS HA OCHOBE CJIEIYIOIIUX BEAYIINX UICH:

-MaTepuaJbHOE €IUHCTBO BEIIECTB MPUPOJAbl U UX TEHETUYECKas CBS3b; MPUYMHHO-
CIIEICTBEHHBIE CBS3H MEXKIY COCTAaBOM, CTPOEHHEM, CBOMCTBAMM U MPUMEHEHHUEM BEIIECTB;

-II03HAaBa€MOCTh MUpPa U 32aKOHOMEPHOCTEH XUMUYECKUX MTPOLIECCOB;



-3aKOHBI TPUPOABI OOBEKTHUBHBI U TO3HABAEMBbl; 3HAHHME 3aKOHOB XUMHHU JIa€T BO3MOXKHOCTh
yIpaBIATh IIpEBpaLEHUSIMU BEIIECTB, HaXOJUTh HKOJIOTHUECKU Oe3onacHble
CIIOCOOBIITPOM3BO/ICTBA BEIIECTB U MaTEPUAIIOB M OXPAHBI OKPYKAIOILIEH Cpellbl OT XMMHUECKOTO
3arps3HEHUs;

-HayKa ¥ MPAaKTUKa B3aUMOCBS3aHbI: TPEOOBAaHUS MPAKTUKH — JBIDKYIAS CUJIa PA3BUTHUS HAYKH,
yCIleXH MPAKTUKHU 00YCIOBIICHBI JOCTUKEHUAMU HAyKH;

-pa3BUTHE XMMHUYECKON HAYKH U XMMHU3aLUsl HAPOJAHOI'O XO3SIMCTBA CIyXaT MHTEpEcaM YeloBeKa
u oOmiecTBa B LEJIOM, MMEIOT T'yMaHHUCTUYECKMH XapakTep M IpHU3BaHbl CIHOCOOCTBOBATH
PELICHHIO III00aTbHBIX POOJIEM YeTI0BEYECTBA.

OcBoenue copepxaHusi y4yeOHOW JUCHMIUIMHBL «XHMHA», O00€CHEunBaeT JOCTHKEHUE
CTYJEHTaMH CJIEAYIOUINX Pe3yJIbTATOB:

JUYHOCMHBIX .
— YYBCTBO TOPJOCTH W YBaXEHUS K MCTOPUU M JOCTHIKEHUSM OTE€YECTBEHHONM XUMHUYECKOU
HAYK{; XUMHUYECKH TPAMOTHOE IMOBEJICHHE B MPOPECCHOHATIBHON ACATEIBHOCTH U B OBITY TpHU
oOpalleHnn ¢ XUMUYECKUMHU BEIIECTBAMH, MaTepuallaMH U IIpolieccami;
— TOTOBHOCTH K TPOJODKEHHIO O0Opa30BaHWS M TOBBIMICHHUS KBaTU(pHUKAIMKA B W30paHHOU
npo¢eCcCHOHATIBHON IEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUUYECKUX KOMIIETEHIIUN
B 3TOM;
— YMEHHE MHCHOJIb30BaTh AOCTH)KCHHS COBPEMEHHOM XMMMUYECKOM HAyKH M XUMHYECKHX
TEXHOJIOTHI JUIsl TIOBBIILIEHUS COOCTBEHHOI'O HWHTEJIEKTYaJbHOIO pa3BUTHA B BbIOpaHHOU
npodecCuoHaIbHOMN 1S TeTbHOCTH;
MemanpeomemHuIx.
— HCIIOJIb30BAHUE pa3IMYHBIXBUIOB II03HABATEJIbHOM JEATENBHOCTH M OCHOBHBIX
MHTEJUICKTYaJbHBIX Olepanuii (IOCTAaHOBKU 3a1aud, (pOpMyTUpOBaHHS THIIOTE3, aHAIH3a M
CHUHTE3a, CpaBHEHUs, OOOOIIEHHUs, CUCTEMAaTH3allMM, BBIABJIECHUS PUYMHHO-CIIEACTBEHHBIX
CBs3€H, MOMCKa aHaloroB, (pOPMYIMPOBAHUS BHIBOJIOB) Ui pEIICHUs MOCTaBICHHOM 3aJauH,
IPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUA (HAONIOJEHMS, HAYYHOTO S3KCIIEpUMEHTa) s
M3YYEHHUS PA3IUYHBIX CTOPOH XMMHUYECKHUX OOBEKTOB U MPOIECCOB, C KOTOPHIMU BO3ZHUKAET
HEOOXO/IMMOCTh CTAJIKMBATHCS B IpodeccuoHanbHOH chepe;
— HCIIOJIb30BAHUE PA3IMYHBIX UCTOYHHUKOB JIJISl MOJYyYEHHUS] XUMUYECKOW MH(pOopMaluu, yMeHue
OLIEHUTb €€ JOCTOBEPHOCTh AJIS JOCTHKEHHS XOPOIIUX pe3yiabTaToOB B MpPOhEeCCHOHATHLHON
chepe;
NpeoMemHbIX:
— c()OpMUPOBAHHOCTH MPEJCTABICHUN O MECTE XUMUU B COBPEMEHHOW HayYHOW KapTHHE MUPA;
NOHUMaHWE pOJIM XHUMHUU B (HOpMUPOBAHMM Kpyrosopa M (YHKIHMOHAJIBHONW I'PaMOTHOCTH
YeJI0BeKa JJI pEeUICHUsS IPAKTUYECKHUX 3a/1a4;
— BIAJCHHE OCHOBOINOJAralIMMU XUMUYECKUMHU TOHATHSAMH, TEOPUSMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;
— BJIQJICHUE OCHOBHBIMH METOJAaMU HAy4YHOTO TIO3HAHMS, WCIOJB3YEMBIMM B XHWMHHU:
HaOJII0/IEHUEM, ONHMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMeHHEe 00pabaThiBaTh, OOBACHATH
pe3ysbTaThl MPOBEJCHHBIX OMBITOB M JI€NaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH
METO/1bI TO3HAHHUS NIPU PEIICHUH NTPAKTHYECKUX 3a/1a4;
— c(hOpMHUPOBAHHOCTh YMEHHMS JaBaTh KOJIMYECTBEHHBIE OLIEHKH W MPOHM3BOJIUTH pacueThl IO
XUMHUUYECKUM (pOopMysiaM U ypaBHEHUSIM;
— BJIaJIeHHE MTPaBUIIAMU TEXHUKU 0€30MacHOCTHU MPH MCIIOJIb30BaHUM XUMHUYECKUX BEIIECTB;
— c(opMHpPOBAaHHOCTh COOCTBEHHOW MO3UIMH IO OTHOIIEHUIO K XMUMHUYECKOH HH(pOpMAaIHH,
[I0JIy4a€MOU U3 PA3HBIX UCTOYHUKOB.

HCIO0Jb30BATh NPHOOPETEHHbIE 3HAHHMA M YMEHUSI B NPAKTHYECKOH NAeATeIbHOCTH H

MOBCEHEBHOM KU3HU:
- U1 OOBSICHEHUS] XUMHUECKUX SIBJICHUH, IPOUCXOAALINX B IPUPOJIE, OBITY U Ha IPOU3BOICTBE;



- OIPECIICHHUS] BOBMOXXHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPALLICHUN B PA3JIMYHBIX YCIOBUSAX U
OLICHKH UX TOCJIECTBUN;

- 9KOJIOTMYECKH IPaMOTHOI'O IIOBE/IEHUS B OKPYXKalOLIeH cpene;

- OLEHKH BJIMSHMS XMMHUYECKOIO 3arpsi3HEHMS] OKpPYKaroLIed Cpelbl Ha OpraHu3M YeJOBEeKa U
JIPYTHUE )KUBbIE OPTaHU3MBlI;

- Oe3omacHoro oOpallleHHus C TOPIOYMMH M TOKCHUYHBIMHU BeUIECTBAMH U J1aOOpaTOPHBIM
000pyI0BaHUEM;

- IPUTOTOBJICHUS] PACTBOPOB 3aJJaHHOW KOHIIEHTPAIMH B OBITY M Ha IPOU3BO/ICTBE;

B pesynbTare 0OCBOCHUS AUCHUILTUHBI O0YYAIOIIUICS A0JKEeH YMeTh:

Ha3bIBaTh: U3YUYECHHbIC BEIIECTBA 110 TPUBUAIBHOU MIIM MEXAYHAPOHOWHOMEHKIIATYPE;
omnpeaeJsATh: BaJCHTHOCTh M CTENEHb OKUCICHUS XMUMUUYECKHUX 3JIEMEHTOB, THI XUMUYECKOU
CBSI3U B COCOUHEHUSX, 3apsi/i MOHA, XapaKTep Cpeabl B BOJIHBIX PACTBOPAX HEOPraHUYECKUX U
OPraHWYECKUX COCAUHEHUN, OKHUCIUTEIb U BOCCTAHOBHUTENb, HAIPABICHUE CMEIICHUS
paBHOBECHsI TOJ| BIUSHUEM pPa3IHYHBIX (DAKTOPOB, M30MEPHl U TOMOJIOTH, MPUHAJICKHOCTD
BEIIECTB K pa3HbIM KJIacCaM HEOPraHMYECKUX M OPraHMYeCKUX COCAMHEHHUH, XapakTep
B3aUMHOTI'O BIIMSIHUSI aTOMOB B MOJIEKYJIaX, TUIIbl PEAKLMil B OPraHUYECKONM U HEOPraHWYeCKOou
XUMUU;

XapaKTepu30BaTh: IEMEHThl MAJIbIX IEPUOJOB 0 UX MOJ0XKEHUI0 B [lepuoanueckoil cucreme
JI.1. MenneneeBa;, o0IIMe XUMHUYSCKHE CBOWMCTBA METAJIJIOB, HEMETAJLJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPraHUYEeCKUX COCIMHEHUN; CTPOCHUE U XMMHUYECKUE CBOMCTBA U3YYEHHBIX
HEOPTraHWYECKUX U OPraHUYECKUX COCTUHEHUN;

00BSACHATB: 3aBUCUMOCTb CBOMCTB BELIECTB OT MX COCTaBa U CTPOEHUS, IPUPOLY XUMUUYECKOU
CBSI3M (MOHHOW KOBAJCHTHOW, METAUIMYECKOW ¢ BOJOPOAHON), 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEeaKIMK U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (PaKTOPOB;
BbINOJHATh XMMUYECKHI IKCIIEPUMEHT: 110 PAaClO3HABAHUIO BAXXHEHIITMX HEOPTaHUYECKUX U
OpPraHUYECKUX COEINHEHUI;

NPOBOAUTH: CAMOCTOSITEJIbHBIM TIOMCK XWMHUYECKOW HWHGOPMAIMU € HCIOJb30BaHUEM
pa3IMYHBIX UCTOYHUKOB (Hay4YHO-TIOMYISPHBIX U3AaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHera); HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMHM i OOpaOOTKM U THepenaudu
XUMHUYECKOH MHPOpPMAIUH, U €€ TPEJCTaBICHUS B PA3INYHBIX (popMax;

CBSI3BIBATH: U3yUCHHBIH MaTepuai co cBoel Mpo(hecCHOHATBHON 1€ TeNbHOCTBIO;

peliaTh: pacyeTHbIE 33a4d 0 XUMHUYECKUM (pOpMyriaM U ypaBHEHUSIM;

HCIMOJIb30BATh NPHUOOPETeHHbIe 3HAHUS W YMEHUS B MNPAKTHYECKOH [AeATeJIbHOCTH H
MOBCEIHEBHOM KU3HHU:

JU1s1 OOBSICHEHUSI XUMUYECKUX SIBJICHHUH, MPOUCXOSIINX B PUPOJIE, OBITY M Ha MPOU3BOJICTBE;
ONpeieNICHUs] BO3MOKHOCTH MPOTEKaHUSI XUMUYECKUX MPEBPALIEHUN B PA3IMYHBIX YCIOBUSIX U
OIICHKHU UX MOCJIEJICTBUM;

HKOJIOTUYECKU IPAMOTHOIO MTOBEJIEHUS B OKPYKAIOLIEH Cpelie;

OIICHKH BIUSHUS XUMHUYECKOTO 3arpsi3HCHHsI OKPYXKAIOIIEH cpeipl Ha OpPTaHW3M 4ellOBeKa W
JIPYTHUE )KUBbIE OPTaHU3MBI;

0e3omacHOTO OOpaimieHusi ¢ TOPIYMMH W TOKCHYHBIMA BEHIECTBAMHU U JaOOPATOPHBIM
o0opynoBaHueM;

MIPUTOTOBJICHUSI PACTBOPOB 33JIaHHON KOHIIEHTPAIIMU B OBITY U Ha TIPOU3BOJICTBE;

KPUTHYECKON OILIEHKH JOCTOBEPHOCTH XHWMHYECKOW WH(MOpMAIUU, TMOCTYMAKONMEH U3 pPa3sHBIX
HCTOYHUKOB.

B pe3ynbrate n3yueHus: yaeOHON JUCHUIUIMHBL «XUMUS» O00yYarOmUNACs JOKEeH
3HATL/MIOHUMATD:

BajkHelllIMe XMMHU4YeCKHe TOHSTHS: BELIECTBO, XMMUUYECKHI 3JIEMEHT, aToM, MOJEKYIa,
OTHOCHUTEIIbHBIE aTOMHAs U MOJICKYJISIpHAsE MacChl, UOH, aJUIOTPOIHS, U30TOMbI, XUMUYIECKas
CBSI3b, DJIEKTPOOTPULIATEIBLHOCTh, BaJIEHTHOCTh, CTENEHb OKHUCJIEHUS, MOJb, MOJISIpHAs Macca,
MOJISIpHBIH 00BEM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYISPHOTO M HEMOJCKYJISIPHOTO



CTPOCHHS, PACTBOPHI, OJIGKTPOJIUT U HEIJICKTPOIHT, OJICKTPOIUTHYECKAS TUCCOLIUAIINS,
OKHUCJIUTEIIb U BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBIEHHE, TEIUIOBOH 3(ddexT peakuuwu,
CKOPOCTh XHUMHUYECKOW PpeaKkIuH, KaTajlu3, XUMHUYECKOE PaBHOBECHE, YTJIEPOAHBIA  CKEJerT,
GbyHKIIMOHaIbHAS TPYIIA, U30MEPUSs, TOMOJIOTHUS;

OCHOBHbIE 3aKOHbI XMMHM: COXPAaHEHHS MAacCChl BEIIECTB, IOCTOSHCTBA COCTaBa BEIECTB,
nepuoauyeckuii 3akon [[.11. Menneneena;

OCHOBHbIE TEOPHH XHUMHH: XUMHUYECKOW CBS3H, IEKTPOJIUTUYECKON AMCCOLMUAINH, CTPOCHUS
OpPraHMYECKUX M HEOPTaHMYECKUX COCAMHEHMUIA;

Ba)KHelilllMe  BeleCTBA U MATEPHAJIbI: BAKHEHIINE METAJUIBI U CIUIABBI, CEpPHAsSI, COJISTHAS,
a30THasl U YKCYCHasl KMCIIOTHI; OJaropojHbIe ra3bl, BOJOPOJ, KUCIOPO, TaJOTeHbl, IIEJIOYHbIE
METaJUIbl; OCHOBHBIE, KUCIIOTHBIE U aM(OTEpHBIE OKCUIBI M THAPOKCUIBI, IEJIOUH, YIIIEKUCIBIN
U YrapHbI raspl, CEpHUCTBIH Ta3, aMMHUaK, BOJA, IPUPOJHBIM ra3, MeTaH, 3TaH, ITHJIECH,
alleTUJICH, XJIOPU HATpUs, KapOOHAT M THAPOKapOOHAT HATpus, KapOoHAT U (ocdar KambIys,
OCH30JI, METAaHOJ M JTaHOJ, CJOXHBIE A(UPBI, XUPHI, MblUIa, MOHOCAaXapuiabl (TJIOKO3a),
aucaxapuibl (caxaposa), nojucaxapuibl (Kpaxmal M IeJUTI0JI03a), aHWJIWH, aMHUHOKHCIIOTHI,
OeNKH, UCKYCCTBEHHbBIC 1 CHHTETUYECKHE BOJIOKHA , KAyUyKH, IJIACTMACCHI;

B pesynbrare ocBoeHuUs JaHHOW 00pa30BaTEIbHON MPOTPAMMBI Y CTYEHTA JOJKHBI OBITH
c(hopMUPOBaHbI OOIINE KOMIETEHITNH

OK 1. [lonumarp CymIHOCTh U COLIMATBHYIO 3HAUYMMOCTH CBOeil Oyayieil mpodeccuu,
IIPOSIBJIATH K HEW YCTOWYMBBINA MHTEPEC.

OK 2. Opranu3oBblBaTb COOCTBEHHYIO JESTEIbHOCTb, BBIOMPATh TUIOBBIE METOABI U
CTHOCOOBI BHIMTOJIHEHUS TPO()ECCHOHANIBHBIX 33/1a4, OLIEHUBATh UX 3((HEKTUBHOCTH M KAYECTBO.

OK 3. IIpyHuMaTh peleHus B CTaHAAPTHBIX U HECTaHAAPTHBIX CUTYAUSAX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisiTh MOUCK M HCHONb30BaHUE HH(POpMALMU, HEOOXOAUMOHN uIs
3¢ ()EKTUBHOTO BBIMOJHEHUSI MPOGECCHOHANBHBIX 3aj1a4, MPO(HEeCCUOHATHFHOTO U JTUYHOCTHOTO
pa3BUTHSL.

OK 5. MHcnonb3oBarb  HMH(OPMAlIMOHHO-KOMMYHHMKAI[MOHHBIE  TEXHOJOTUU B
npodecCHOHATBLHOMN 1A TENTbHOCTH.

OK 6. PaGortarb B KOJIJIEKTUBE M B KOMaHze, 3(pPeKTUBHO 0OLIaThCS C KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTENSAMHU.

OK 7. Bbparb Ha ce0s OTBETCTBEHHOCTH 3a pabOTy YJE€HOB KOMaH/bl (MOJIYMHEHHBIX), 32
pe3ysbTaT BHIOJHEHUS 3aJaHUH.

OK 8. CamocrosTenbHO ONpeAensaTh 3aJaud MPOPECCUOHAIBHOIO U JIMYHOCTHOTO
pasBUTHS, 3aHUMATbCcd  €caMOOOpa3OBaHMEM,  OCO3HAHHO  IIJIAHUPOBATh  IOBBIIIEHHUE
KBaJIM(DUKALIHH.

OK 9. OpueHTupoBaTbcs B YCIOBHSIX YacCTOM CMEHBI TEXHOJOIMH B NMpodheccCHOHaIbHON
JESITEIbHOCTH.

1.4 Kosin4ecTBO 4YacoB Ha OCBOEHHe padoyeii NporpaMmMbl Y4eOHOH AN CHUIINHBI.
MaxkcumanbHast Harpyska ooydatomierocs 1354acos,

B TOM YHCJIE!

o0si3aTenbHas ayUTOpHAs Harpy3kaoOydaromnierocsi904acos,

caMmocTosTenbHas padota oOyuatomerocst S4yaca.

OBIIAS XAPAKTEPUCTUKA YYEFHOM JUCHUATIJINHBI

XuMHUsT — 9TO HayKa O BEIIeCTBaX, UX COCTaBE M CTPOCHHHU, CBOWCTBAaX W IPEBpAIICHUSX,
3HaYeHUH XMMUYECKHMX BEIECTB, MAaTEpUAIOB M MPOLIECCOB B IMPAKTHUECKOW NESATETHLHOCTH
YeJI0BeKa.

Copneprxanue o01ieo0pa3zoBaTenbHON Y4eOHON AUCIUILTIHBI «XUMHS» HAIIPaBJIEHO HA YCBOCHUE
00yJalOIIMMHUCST OCHOBHBIX MOHSATHH, 3aKOHOB W TEOPUH XUMHHU; OBJAJCHHE YMCHUSAMH
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HAOMO/IaTh XUMHUYECKHE SBJICHHS, MPOBOJUTH XUMHUYECKHI OKCIIEPUMEHT, MPOU3BOIAHTH
pacueTbl Ha OCHOBE XMMHYECKUX (DOpPMYN BEHIECTB M YpPaBHEHHH XHMHMUYECKHUX peakuuii.B
nporecce U3y4eHHs XMMUHU Yy OOydalomMXCsl pa3BUBAIOTCS IO3HABATEIIbHBIE HHTEPECHl
MHTEJJIEKTyaJIbHbIE CLIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSATEIHLHOM MPUOOPETEHUS 3HAHUM MO
XUMUU B COOTBETCTBUM C BO3HHKAIOUIUMH >KM3HEHHBIMU MPOOJIEMaMU, BOCHUTHIBACTCS
OepeXHOe OTHOILIEHUS K MPHUpOAe, MOHMMAaHHE 3J0pPOBOT0 00pasa >KU3HH, HEOOXOIMMOCTH
IpENyNpPEXICHUS ABIECHUN, HAHOCAIIMX BPE 3I0pOBbIO U OKpYXkatolien cpene. OHM ocBauBarOT
IpPUEMbl TPAMOTHOTO, OE30MAaCHOT0 HCIIOJIb30BAHUA XMMHUYECKUX BELIECTB U MAaTepUANOB,
NPUMEHSIEMBIX B OBITY, CEIbCKOM XO3SCTBE U Ha IPOU3BOJICTBE.

Peanuzanus NeAyKTUBHOTO MMOAXO0Ja K H3YYEHHUIO XMMHU CIIOCOOCTBYET Pa3BUTHIO TaKHUX
JIOTHYECKUX OIepaluii MBIIUICHUS, KaK aHaJIW3 W CHHTE3, O0OOIIEeHHWEe W KOHKpETHU3alus,
CpaBHEHME U aHAJIOTHS, CUCTEMATHU3alMsl U KJIacCUpUKaLuUs U JIp.

N3yuenne XuUMHH B TPO(PECCHOHATBHBIX O00Pa30BAaTEIbHBIX OPraHMU3ALUAX, PEATU3YIOIINX
o0pa3oBaTeNbHyI0 IIpOrpaMMy cpefHero obmiero odpazoBanus B mpezenax ocBoeHus OIIOIT
CIIO na 6a3e ocHOBHOrO 00mIer0 0Opa3oBaHUS, UMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npoduns npodeccHoHanbHOrO 00pa3oBaHHs. OJTO BBIPAXKAETCS B COJEPKaHUU OOy4YEHUS,
KOJIMYECTBE 4YacOB, BBIJCIIAEMbIX HAa M3yYEHHE OTIENbHBIX TEM INPOrpamMMmbl, [NIYOMHE HX
OCBOEHHUSI 00ydaroIUMuUcH, o0beMe © XapakTepe NPAKTUYECKUX 3aHITUH, BUIAX
BHEAYJIUTOPHOM CaMOCTOATEIbHONU PabOThI CTYJEHTOB.

B mponecce u3ydeHHs] XUMHM TEOPETUYECKUE CBEACHUS JOIMOJHSIOTCS JIEMOHCTPaLUsIMU,
7a00paTOPHBIMU ONBITAMU M TMPAKTUYECKUMHU 3aHATHUSAMH. 3HAUUTEIbHOE MECTO OTBOJAUTCS
XUMHYECKOMY  3KcmepuMeHTy. OH  OTKphIBa€T  BO3MOXHOCTH  (opMHpOBaThH  y
oOyyaroluxcscneagbHble IPEIMETHbIE YMEHHUs: paboTaTb C BEIIECTBAMHU, BBIIOJIHATH
MPOCThIE XUMUYECKHUE OIBITHI, YUUTh 0€30MaCHOMY U SKOJIOTMUYECKU TPAMOTHOMY OOpAIIEHHUIO C
BeleCTBaMM, MaTepUajIaMH U MpoLeccaMu B ObITY U Ha POU3BOJICTBE.

Jns  opraHu3zalii  BHEAyIUTOPHOH CaMOCTOSITENILHON paboOThl CTYIEHTOB IpPECTaBIICH
PUMEpHBIN NepeueHs pedepaToB (AOKIAA0B), HHANBHUIYATbHBIXITPOEKTOB.

B mpouecce u3ydeHHss XMMUU BaXXHO (OPMUPOBATH WHGOPMAIMOHHYIO KOMIIETEHTHOCTH
oOyuaromuxcsi.  [loaToMy mnpu opraHmszalii CaMOCTOSITEIbHOM pabOThl aKIEHTUPYETCS
BHHMaHuEe OOydaroluxcs Ha MoucKe MHQPOpMAIMU B CpelICcTBaXx macc-menua, VHTepHeTe, B
y4eOHON M CIEeNHATBHON JINTEpAaType C COOTBETCTBYIOIIUM O(POPMIIEHHEM M TMpEICTaBICHUEM
pe3ybTaTOB B BUJE JOKJIAA0B, pedepaToB, Npe3eHTaIHH.

XuMus - HayKa SKCIIEpUMEHTaIbHas U Ba)KHOE MECTO B IMPOTrpamMMe OTBOJAUTCS Ha MPOBEACHUE
MPAKTUYECKHX, SKCIIEPUMEHTAIBHBIX HCCIIeI0BaTENbCKUX paboT. Ha mepBom 3aHATHH yueOHOM
JTUCIUTITMHBI CTYICHTHl 3HAKOMSTCS C PEKOMEHIYeMBIMU TEMaMHU MPOEKTOB, MPOEKTHI MOTYT
OBITh MHAWBHUIYaTbHBIMH WJIH TPYyNmoBbIMH ( 1O 3-X UeNOBEeK) H  pealu3ylTcs Ha
3aKJIIOYUTEIPHOM — 3aHSATUH, 3allliTa IPOEKTOB MOXET ObITh U Mpe/CcTaBlIeHa Ha
MIPOMEKYTOUHOM aTTECTalUU.

Hnouesuodyanvustit npoexm - ocobas Qopma opraHuzanuu 00pa3zoBaTEIBHON NEATEIbHOCTH
oOydaromuxcst  (yueOHOe wHccleoBaHHWE WM Y4eOHBI MpOeKT). [JaBHOW OTIUYUTETHHON
OCOOCHHOCTBIO METO/a MPOEKTOB SBJISETCS OOyuyeHHWe Ha aKTHUBHOW OCHOBE, uepe3
1es1eco00pa3HyIo IesTeIbHOCTh CTY/I€HTa, KOTOpasi COOTBETCTBYET €ro JIMYHBIM HUHTepecaMm. B
OCHOBE 3TOT0 METOJA JIKUT pa3BUTHE IO3HABATENIbHBIX HABBIKOB OOYYaIOLIUXCS, YMEHUMN
CaMOCTOSITENIbHO KOHCTPYHPOBATh CBOM 3HAHUS, YMEHUN OPHUEHTUPOBATHCS B MHGOPMAITMOHHOM
IPOCTPAHCTBE, Pa3BUTHE KPUTUYECKOTO U TBOPUYECKOTO MBIIICHUS.

MeTo1 NpOEKTOB BCErAa OPUEHTHUPOBAH HA CaMOCTOSITENIBHYIO JEATEIbHOCTh CTYAECHTOB -
WHAMBUAYAJIbHYIO, TapHYyI, TPYNIOBYIO, KOTOPYIO OOYyYarolIMecsl BBIMOJHAIOT B TEUEHHUE
OIPEEIIEHHOr0 OTpPE3Ka BpeMEHH. MeTol MPOEKTOB BCETAA MPEAINOIaracT peleHre Kakon-To
npobsieMbl. [Ipu opraHu3zanu KOHTPOJSI HCHONB3YIOTCS Takue ero ¢Gopmel, Kak paboTa ¢
TEKCTOM, TECTUPOBAaHUE, YCTHBIC OTBETHI, HAIMCAHUE COYMHEHHUS, JOKIIabl, pedeparTsl, 3alIuTa
MYJIbTUMEIUNHBIX MPE3CHTAIUN U T.1.



Nzyuenne  oOmeoOpa3oBaTenbHOW  yuyeOHOM  NUCHUIUIMHBI  «XHUMHUS»  3aBepIIaeTcs
IOJIBEICHUEMHUTOTOB B (pOpMe 5K3aMeHa B paMKax IPOMEXYTOUHOM aTTeCTal|H.
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39.

0.
. PeHTreHoBcKkoe U31ydeHue U ero UCHoIb30BaHUE B TEXHUKE U MEIUIIUHE.
12.
13.
14.
15.
16.

Temaruka pedeparoB (I0KIaI0B), WHAUBHIYAIbHBIX I[POEKTOB
buorexHonorus u renHas nHxxeHepus — texnonoruu XXI Beka.
HaHoTexHo0orus Kak NpuOpUTETHOE HAIIPaBJICHUE PAa3BUTUS HAYKU U ITPOU3BOJICTBA B
Poccuiickoit @enepanuu.

CoBpeMeHHbIE METO/bl 00e33apaKUBaHUS BOJIbI.

AJ10TpOnus METAJUIOB.

Kuznup n gesrensHocth .M. Mennaeneena.

«Ilepuonnyeckomy 3akoHy OyJylliee HE TPO3UT Pa3pyLICHUEM. . .»
Cunres 114-ro sanementa — TpuyM@ pOCCUICKUX PUIUKOB-SICPUIIKOB.
N3oTonsl Bonopoaa.

Hcnonb3oBaHue paguoAKTUBHBIX U30TOIIOB B TEXHUYECKUX 1IEIISIX.

[1nasma — yeTBepTOE COCTOSIHUE BELLIECTBA.

AMopdHBIE BelecTBa B PUPOIE, TEXHUKE, OBITY.

[TpumeHeHnue TBepAOro u razoodpasHoro okcuaa yriaepoaa (IV).

3aimuTa 030HOBOT'O 3KpaHa OT XUMUYECKOTO 3arpsi3HEHUS.

I'pyboaucriepcHble CUCTEMBI, UX KJacCU(UKALUA U UCIIOIb30BAHUE B
po(hecCuOHATIbHON e TENbHOCTH.

KocmeTrnueckue renu.

IIpuMeHeHne CyCeH3Ui U SMYJIbCUI B CTPOUTEIIBCTBE.

MuHepainsl ¥ TOpHbIE TOPOBI KaK OCHOBA JIUTOC(hEPHI.

PactBops! Bokpyr Hac. Tumsl pacTBOpOB.

Bopa kak peareHT u cpena a1 XMMHUYECKOTO Mpoliecca.

Kuzub u gestenpHocTh C.Appenunyca.

Bxitag 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUH MIEKTPOIUTUYECKON JUCCOLUAIINH.
VYcTpaHeHne )KeCTKOCTH BOJIbI Ha TPOMBIIITIEHHBIX MPEATPUATHSAX.

CepHas KUCIIOTa — «XJIe0 XMMHUYECKON POMBIIIJIEHHOCTI.

Hcnonp30BaHne MUHEPATbHBIX KUCIOT HA MPEANPUATHIX Pa3IMYHOTO MPOQUIIs.
OKcHIBl U CONU KaK CTPOUTENIBHBIE MATEPHAIIBI.

Hcropus rurca.

[ToBapeHHas COIb KAaK XUMHUYECKOE CBIPBE.

MHoronukuii kKapOOHAT KalbLMs: B IPUPOAE, B TPOMBIIIJIEHHOCTH, B OBITY.
Peakiiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupTtyanbHoe Moie1poBaHUE XUMUYECKUX MTPOLIECCOB.

DNEKTPOIN3 PACTBOPOB NIEKTPOJIUTOB.

DNEKTPOIN3 PACIIIIABOB JIEKTPOIUTOB.

[TpakTHyeckoe MpUMEHEHHUE IEKTPOIIN3a: padMHUPOBAHUE, FAIbBAHOILIACTHKA,
raJibBaHOCTET Ul

HcTopus noaydeHus 1 NPOU3BOICTBA AIIFOMUHUS.

DNEKTPOIUTHUECKOE MOTYUeHHE U paQUHUPOBAHUE METH.

Kuzup n gesarensHOCTh 1. J[2BH.

Posib MeTanioB B HCTOpUM YENTOBEUECKON IIUBUIIM3AIINH.



2. CTPYKTYPA U COAEPXXAHME YYEBHOM JUCHUIIINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOIl padoThl

Bun yueOHo# padboTbl

O0BeM yacoB

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 135
O0s3aTesIbHAsI AYIUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 90
B TOM YHCIIE:
n1ab0opaTOpHBIC 3aHATHS 4
MPAKTUYECKHUE 3aHATHS 6
KOHTPOJIbHBIC PAaOOTHI 8
CamocrosiTesibHas pabora odyuyariierocs (Bcero) 54
Hanucanue noxiaga 30
JlomammHsist pabora 15
[ToAroToBKa yCTHBIX COOOIIEHUN 9

Hpomeofcymmmaﬂ ammecmauusl 6 cﬁopjwe IK3AMeEeHA
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2. TemaTuyeckuii IJIaH y4e0HOH TUCHUNIUHBI XUMHS

HanmenoBanme Conep:xanue yueOHOro marepuasa. Jlaboparopubie u npakTHYecKHe O0bém yacoB YpoBeHb 0CBOEHUS
pa3/iesioB U TeM padoThl, caMOCTOsITEeIbHASI padoTa 00y4ar0IMXxcs
Paznea 1. O0mas 1 HeoOpraHu4ecKasi XUMHUs o4
1. BemectBo. AToM. Monekyna. XuMudeckuii aneMeHT. KauecTBeHHBIN H 2
1.1 OcHoBHBIE KOJIMYECTBEHHBIN cocTaB BemecTBa. OTHOCUTENbHBIE ATOMHAS U
MOHSITUS U 3aKOHBI MoJieKysipHasi Macchl. KonnyecTBo BemiecTsa. 2
XUMHH. 2. [IpakTrdeckue 3anstus Pemenne 3a1a4 Ha HAXOKICHHUE 2
OTHOCHUTEJIbHOM MOJIEKYJISIPHON MacChl BEIIECTBA, ONPEelIeHne MacCOBOM
JIOJIM XUMHUYECKHUX AJIEMEHTOB B CJIO’KHOM BEIIIECTBE.
CamocTosTenbHas paboTa: Perenue 3aja4 Ha OCHOBHBIE 3aKOHBI XUMUHU. 6
1.2 Ilepuoanyeckmii 1. [lepnoanueckuii 3akoH. Ilepumonnueckas cucrema. CTpoeHUe aToma. 2
3aKO0H M N3oTomsl. 2
nepuoauyecKas 2. Ctpoenue atoMa. M3otomnel. CTpoeHHE AJIEKTPOHHBIX 000I0YeK aTOMOB
cucreMa MaJIbIX ¥ 00JIbINuX mepruo1oB. [ToHstue 06 opouransix. s-, p-, d-, 2
J.N.MenneneeBa u opOuTanu. JNeKTPOHHbIE KOH(PUTYpALIMU ATOMOB 3JIEMEHTOB. 3HAUCHUE
CTpPOeHHe aToMa. NEPUOANYECKOT0 3aKOHA.
1.3 Crtpoenue [TonsiTre o xuMudeckoii cBsa3u. KoBaneHTHast cBsI3b(TIONSpHAS U
BelecTBa. XUMHYecKasi | HeMoJisipHas). Mexanu3m o0pa3oBaHus. DIEKTPOOTPHUIIATEIHHOCTD. 2
CBSI3b. WNonHas cBs3b.. MeTtamnnyeckas CBs3b U METAJUIMYECKas 2
KpucTayuinueckas pemerka. Bomopoanas cBs3b. Kpucrammmaeckue
penieTky (MOHHBIE, ATOMHBIE i MOJIEKYIISIPHBIE).
1.4. Boaa. PacTBopbl. Bona kak pactBoputesns. PacTBOpUMOCTH BEIIECTB. 3aBUCUMOCTD
DJIeKTPOJMTHYECKAS PacTBOPUMOCTHU ra30B, KUIKOCTEH U TBEPABIX BEIIECTB OT Pa3IUYHBIX 2
AUCCOLHALMSA. ¢dakTopoB. MaccoBas 107151 paCTBOPEHHOT'O BEILIECTBA. 2
DJIIEKTPOIUTHI U HEANEKTPOIUTHI. DIEKTPOIUTHUECKAS JUCCOLINAITHS.
MexaHu3Mbl JUCCOIMAITNH JIJIS BEIIECTB C Pa3TUIHBIMHA BUIAMH CBSI3H. 2
Crenens auccornuanuu. CUIBHBIC U ClIa0ble AIEKTPOIUTHL. [ uaponm3
COJICH. 6
CamocrositenbHast paboTta oOy4aroruxcs: TUIbl pacTBOPOB. 3HAYCHHE
pacTtBopoB. Pemienne 3a1a4 Ha MacCOBYIO JI0JTIO
Tema 1.5. Knaccel Heoprannueckux coenuHeHuid. Okcusl (cosieoOpasyronme u
Kanacenpuranus HecosieoOpasyrorniue. OCHOBHBIC, aM()OTEPHBIE U KUCTIOTHEIE. 2 2
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HEOpPraHUu4ecKUuX XUMHYECKUE CBOWCTBA U MOJYyYEHHE OKCUIIOB.
COeIMHEeHHU. Kucnotsl, ocHoBanus. Knaccudukanus no pa3nauuHbIM IpU3HAKAM. 2
XYMHUYECKUE CBOWCTBA B CBETE TEOPUHU IIEKTPOIUTUYECKOM
nucconranui. OcCoOOEHHOCTH B3aUMOICHCTBHS KOHIICHTPUPOBAHHON
CEpHO 1 a30THOM KHCIOT ¢ MeTaiiaMu. CriocoObl nonydyenus. Comnu. 2
Cpennue, KUCIIble U OCHOBHBIE. XMMHUECKHE CBOMCTBA B CBETE TEOPUHU
aeKTponuThdeckoi qucconuanuu. Crnocoos! nomydenus. KontponabHas
pabora.
Krnaccudukanus peaknuii. Peakium coeTMHEHUS, pa3IoKeHUS,
3aMenieHus, 0OMeHa, 00paTUMbIe U HeOOpaTUMbIE, SK30TEPMUYECKUE U 2
Tema 1.6. SHIOTEPMHUUYCCKHUE, C K3MCHEHUEM CTCIICHU OKHCICHUS U 0€3 U3MEHCHUS
XuMu4ecKHe PeakuuM. | creeHy OKHCICHUSL.
Knaccnpuxanus. CKopOoCTh XMMHUYECKUX PEAKLIMNA U 3aBUCHMOCTb €€ OT Pa3IMYHbIX
OxkucaIuTeJIbHO - | paxTOpOB. 2
BOCCTAHOBUTEIbHBIC XUMHUYECKOE PABHOBECHE U CITIOCOOBI €r0 CMEIIICHHUS.
peaxuuu. OKHUCIIUTENEHO-BOCCTAHOBUTEILHBIE PEAKIINH. 2
Cxopocte  peakumii. Konrponsnas padora Ne 1.
OopaTumocTsb
peaKIHii.
Tema 1.7 Xumus Mertannsl. [TonoxeHnne B mepuoguyeckoi cucreMe, 0COOEHHOCTH 2
MeTaJlJIOB. cTpoeHus aromoB. Pu3nueckue cBoiicTBa MetauioB. Knaccuduxarnms 2
METAJIJIOB 10 Pa3IUYHBIM IPU3HAKAM.
KonTponbnas padora Ne 2. 2
3aBUCUMOCTB CBOMCTB OT IOJIOKEHUS aTOMOB B IIEPUOINIECKON CUCTEME.
XUMHYECKUE CBONCTBA METAJUIOB. DIIEKTPOXUMUUYECKUN PsIJT HATTPSHKCHU. 2
CniocoOsI nmonydenus MetamioB. Mertamnyprus. [lupomeramnyprus, 2
TUAPOMETAJLUTYprus, 3JeKTpoMeTaTyprusi. CriaBbl 4YepHbI€ U [IBETHBIE. 2
Konrtponbnas padora Ne 3. 2
JlaGopaTtopHast pabora.
Tema 1.8. Xumus Hemeramnsl. [TonoxeHnue B mepruoinueckoi cucTeMe, 0COOEHHOCTH 2
HEMeTAJLJIOB. cTpoeHus aToMoB. HeMeTaisl mpocThie BEECTBA. 3aBUCUMOCTh CBOMCTB 2
OT IOJIOKEHUSI aTOMOB B IepHOANYEcKO cucteme. OKUCIUTENbHBIE U 2
BOCCTAHOBUTENBHBIE CBOMCTBA HEMETAJIJIOB. 2
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O606mmenue no kypey : «Heopranmdeckast Xumus»

N

KonrtponsHas padora no kypcy «Heopranudeckass XuMus». 2
CamocrosrenbHas pabora 0OydaromMXcsi: YCTHOE COOOLIEHHUE: 2
HEMETaIUTBI (BOJIOPOJI, KUCTIOPOI, cepa, pochop, KpemHUil u T. 1.).
Pasznea 2. Oprannyeckasi XuMHs. 54
Tema 2.1. IIpeamer opranndeckoit xumuu. [IpupoHbIe, HCKYCCTBEHHBIE U
OcHoBHbIE MOHATHUS CUHTETHUYECKHE OpraHuyecKue BemecTsa. CpaBHEHUE OPraHUYECKUX U 2
OpPraHN4YecKol XUMUM | HEOpraHM4eCcKHUX BenlecTB. OCHOBHBIE NIOJI0KEHUS TEOPUS XUMUYECKOTO
crpoenust A.M.bytnepoa. M3omepus. Knaccudukaius opraHndecKux
BELIECTB 10 CTPOCHUIO YIJIEPOJHOTO CKEJleTa U HAJIUUHUIO
¢byHkunoHanbHOM rpynmnsl. Knaccudukanus peakiuii B opraHudeckoi
XUMUH.
Tema 2.1. Ankanbsl: CTpoeHue, TOMOJIOTHYECKUN Psifl, ©30MEPHsI, HOMEHKIIATYpa.
IIpeneabHble XUMHYECKUE CBOWCTBA AIKAaHOB: TOPEHUE, 3aMEILIEHUE, Pa3IOKEHUE,
YIJ1€BOA0PO/bI. neruapupoBanue. I lpumenenne ankanoB Ha 0CHOBE CBOHWCTB. CriocOOBI 2
MIOJIyYEHUS aJIKaHOB.
CamocrosrenbHas padora ooydaronmxcs: CocTaBieHne CTPYKTYPHBIX
dopmy, hopmMys U30MEPOB, HOMEHKIIATYpa aJIKaHOB. 4
Tema 2.3. Anxkensl: CTpoeHHE, TOMOJIOTUUECKUH PsIZl, ©30MEPHUs, HOMEHKJIATypa.
Henpenenabubie XUMHYECKUE CBOWCTBA aIKEHOB: TOpEHNUE, IPUCOECTUHEHHE, THApaTalts, 2
YIJ1€BOAOPOAbI. nonumepusanus. [lpumeHenne ankeHoB Ha 0CHOBE CBOMCTB. CriocoObl
MOJTyYEHUS aJIKEHOB.
Ankunnbl: CTpoeHHE, TOMOJIOTHYECKUH Psll, ©30MEpHs1, HOMEHKJIAaTypa. 2
XVMHYECKUE CBOWCTBA AIKUHOB: TOPEHUE, IPUCOECTUHEHHE, THApaTaLIMSL.
ITpuMeHeHue U crtocoObl MOJTyYeHHsI AJIKUHOB.
CamocrosrenbHas pabora o0yyarouuxcs: HatypanbHbiil Kayuyk.
CocraBieHue CTpYKTYpHBIX (GopMyll, OpPMYI H30MEPOB, HOMEHKJIAaTypa 4
AJIKEHOB HAJIKUHOB.
Tema 2.4. Apensl. benzon. XuMudeckue cBoicTBa O€H30J1a: TOPEHUE, 3aMEIlCHHUE
ApoMaTnueckue (ranoreHupoBaHue, HUTpOBaHue), mpucoeanHenue. [Ipumenenne 6enszona 2
YIJI€BOAOPOIBI. Ha OCHOBE CBONCTB.
Tema 2.5. IIpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB: IIPUPOAHBIN U ITOMYTHBIN 2
IIpupoanbie He(TsaHOM ra3pl. CocTaB, IpUMEHEHUE.
HCTOYHUKH Hedts. Cocta u nepepabotka Hedtu. [leperonka u KpeKHHT. 2
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yIJ1eBOI0POJOB. Hedrenpoaykrel. KontposnbHas pabora.
CamocrosrenbHas padora oOydaronuxcsi: KoOHCIEKT: mpupoaHbIid 1 4
HOIYTHBIN ra3bl, HePTh U HEPTENPOIYKThI COCTAB, IPUMEHEHUE HEPTH.

Tema 2.6. IIpenenbHble OHOATOMHBIE CIUPTHI. DYHKIIMOHAIBHAS IPYIIIA 2

Kuciopoacoaep:kamme | (rugpokcuibHas). Homenknarypa, nzomepusi. XuMnuueckue cBONCTBa

OpraHuveckKue ATaHOJA: B3aUMOJIEHCTBUE C HATPUEM, FAJIOTEHOBOIOPOIAMH,

COC/IMHEHMS. 00pa3oBaHuUe MPOCTBIX U CIOXKHBIX 3(PUPOB, OKUCICHUE B AJbJICTU].
[Tonyuenue cnuproB. [IpumeHeHue. AJIKOroiIn3m, €ro NocaeACTBUS. 2
MHoroaromMHsle CIUPTHL: TUICHITIMKOJb U rauLepuH. CBOMCTBA.
KauecTtBeHHast peakiivs Ha MHOTOATOMHbBIE CITUPTHI.
®enou. Gusnyeckre 1 XUMHUUECKUE CBOICTBA (B3aUMO/IEHCTBUE C 2
TUAPOKCUIOM HATpUs U a30THOM KUCIIOTON). B3auMHoe BiusiHuE aTOMOB B
Mmonekyne dhenona. [Ipumenenue. 2
Anprerunsl. AnpaeruiHas rpynmna — QyHKIMOHAIbHAS TPyIA.
XVMHYECKUE CBOWCTBA: PEAKIIUU OKUCIEHUS U BOCCTAaHOBJICHUS. 2
[TosryueHue u npuMeHEHHUE aabAETUIOB. 2
KapOonogssie kucnotsl. KapbokcuibHas rpynna, kak (yHKIMOHAJIbHAsL. 2
Homenknarypa, uzomepust. Xumudeckue cBorictpa (o0mue ¢
MHUHEpaJIbHBIMU KUCJIOTAMHU M PEAKIMs STepUPHUKALINN). 2
Briciine kapOOHOBBIE KMCIIOTHI (MTAIbMUTHHOBAS U
CTEapHHOBAs ).[0JyYEHUE KUCIOT U IPUMEHEHHUE. 2
Crnosxnble 3¢upsl. Peakuus stepudukanuu. CinoxxHbie 3¢pupbl B IPUPO/IE, 2
uX 3HadyeHue. [ Maponns cioxHbIX 3pUpoB.
Kupsl kak cnoxuble 3¢upsl. Knaccudukanus ;xupos. 2
XVMMHYECKUE CBOWCTBA: THUIPOJIU3 U THIPUPOBAHHE
YKUPOB.IMIPUMEHEHHE KUPOB HA OCHOBE CBOMCTB.
Mpu1a 1 CHHTETUYECKHE MOIOLIUE CPENICTBA.

Tema 2.7.¥Yr1eBoanl. VYraeoasl. Knaccudukanus (MoOHOCaxapuabl, JUcaxapuabl U
noyimcaxapusl). [ moko3a - BEmeCTBO ¢ JBONCTBEHHON (DYHKITHEH 2
(anmprerngocnupt). XMMHUECKUE CBOMCTBA: OKUCIIEHHE, BOCCTAHOBJICHUE
1 OpOKECHHE. 2
Mucaxapun — caxapo3za. CoiictBa. [Ipumenenue. Ilomyuenue.
ITonucaxapuapl: kpaxmai u nesutonosa. Cpoiictea. [Ipumenenue. 2
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KonrtponbHas pabora no teme: «YTiaeBoab».
CamocrosTenbHas paboTa ydaluxcs: MPe3eHTaluu CTyJeHTOB
«YTI1eBOJIbl, X POJIb B OPraHU3ME YEIOBEKay.

Tema 2.8. Amunbl. Anudarnyeckre aMUHbI, HOMeHKIaTypa. CBoiicTBa. AHUIMH —
A3oTcoaepxanue apoMaTH4ecKHil aMuH (opranudyeckoe ocHoBanue). [Ipumenenue.
OpraHuveckKue AMUHOKHCIIOTHI Kak aM(poTepHbIe AU(PYHKIIMOHAIBHBIE OPTaHUYECKUe
COeTUHEHUS. coenuHenus. Cpoiicta. 3nauenue. benku. CTpykTypsl 6enka (mepBuyHasi,

BTOpUYHasi, TpeTHuHas1). CBOMCTBA: TOpEHUE, JEHATYpALMsl, LIBETHbIE
peaxuuu, ruaponns. buonorunueckue GyHKIuu 6EIKOB.

Tema 2.9 [Tomumepsl. [Tonydenue (peakunuu NOIMMEpU3aLNK, TOJIMKOHIEHCALIUN),

.CHHTeTHYeCcKHue cBoiicTBa. [1macTtmaccel (TepMOpEaKTUBHBIE, TEPMOILUIACTUYHBIE).

BbICOKOMOJIEKY IsipHbIe | [Ipumenenue.

COeIUHEHUH. Cunrerndeckue kayuyku. [lonydyenue u cBoiictBa. OTenbpHbIE
npezacraButenu. BonokHa, kinaccuduxanus. [lpumenenne. OtaenbHble
IIPEICTABUTEIH.

Tema. 3. Xumus u XuMus U T 4enoBeka. XuMus B rpodeccuu mosapa.

o01LIecTBO.
Hroro :

JI1 XapakTepUCTUKH yPOBHS OCBOCHHSI yU€OHOI0 MaTepualla UCIOJIb3YIOTCS CIEAYIOIUE 0003HAYEeHNUS:

1 — o3HakoMuUTENbHBIN(Y3HAaBaHUE PaHee U3YUEHHBIX 00BEKTOB, CBOICTB);

2 — PenpOAYKTUBHBIN (BBITIOTHEHHE ICATEIEHOCTH 110 00pa3ily, MHCTPYKIIUU WU TIO/ PYKOBOJCTBOM)

3 —MPOYKTHUBHBIN (TJIAHUPOBAHNE M CAMOCTOSATENILHOE BBIMOJIHEHUE eI TeIbHOCTH, PELIEHNE MPOOIEMHBIX 3a/1a4)




3. YCJOBUA PEAJIM3ALUU ITPOT'PAMMBI JUCHUITJIMHBI
31. TpedoBaHUsI K MUHUMAJbHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecnedeHUI0

Peanu3arnus mporpaMMbl JUCITUTUIMHBI TPEOyeT HaTMIUs y9eOHOro KaOWHEeTa XUMUH,
1a00paTopUn XUMHH.
O6opynoBanue yaeOHOTo KabUHeTa U TabOpaTOpHu XUMHUH:
- [IOCa/I0YHbIE MECTa MO0 KOJMYECTBY O0YYaroIINXCs;
- pabouee MeCTO MpenojaBaTes;
- IEMOHCTPALIMOHHBIN CTOJI;
- BBITSDKHOU 1IKad;
- y4eOHO-HarJISIHbIE TTOCOOuS 1 1abopaTopHOE 000pPYIOBAHHE:
[IEPUOIUYECKAs CUCTEMa XUMUYECKUX d21eMeHToB JI.11. Menneneesa,
PS HaIIPSHKEHUH METaJIOB, TabJIMIla paCTBOPUMOCTH COJIEH, KUCIIOT U OCHOBaHH B BOJIE,
XUMHUYECKasl MOCY1a, XAMUIECKHE PEaKTUBBI, KOJUISKINH: «MeTaiutbl», «I OpHBIE TOPOIBI»,
«[ImacTmacchl 1 BOJIOKHA», MOJIEIH OpraHMYeCKHUX BellecTB. KOMIUIEKTHI MI1aKaToB:
«Oprannueckas xumusy, «Heopranudeckas XuMus»,
«XUMHSI METAIIOBY, «XUMUS HEMETAJIOBY.
3.2. UudopmanuonHoe odecrieyenne 00yueHus
IlepeyeHb pexoMeHayeMbIX y4eOHBIX H3a1aHnil, UHTepHeT-pecypcoB, 10NOJIHUTEIbLHON
JIMTEPaTypbl

OcCHOBHbBIE UCTOYHHKHU:
1. 'abpuensn O.C. Xumust: yueOHUK I CTYI€HTOB HPOQECCHOHATIBHBIX YUEOHBIX
3aBenennii/M.I'. Octpoymos.- M., 2016 r.

2.Epoxun F0.M., ®ponos B.1. Co0pHUK 3a/1a4 ¥ YIPAKHEHUH 10 XUMHUH
(c AMTaKTUYECKUM MaTepHaioM): yued.mocobue i CTyAeHTOB cpel.npod. 3aBen.- M.,2016.

3.H.E.Ky3nenoBa Xumus, 10 knacc, 6a30Bb1ii ypoBeHb, 2015 1 (31EKTPOHHBIN yUeOHUK).
HNHTEepHET- pecypchl:
www.informatika/ru/text/database/cheiny/

3.3 KagpoBoe obGecneuenue

OOyueHue CTYAEGHTOB OCYILECTBIISIET IpernojaBaTellb C  BBICHIMM  MEJarorn4eckuM
00pa3oBaHMEM COOTBETCTBYIOMIETO MPOGUs, KBATU(DUKAIMOHHON KaTEropueH, Mporieamen
CTOKUPOBKY B Y4YEOHBIX 3aBeJIEHUSIX HE PEXe OJHOro pa3a B TPU rojia, B COOTBETCTBUH C
npenogaBaeMoi yueOHON AUCIUIIITNHOM.

3.4. YcaoBus peaju3anuy NporpaMmMbl JJIsl JIUI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMU
310POBbA
[Iporpamma paspaboTana ¢ y4eToM TpeOoBaHUN MPOQPECCHOHAIBHOTO CTaHIapTa M B

COOTBETCTBUHU C OCOOEHHOCTSMH OOpa30BaTeNbHBIX MOTpeOHOcTel mHBamuaoB u ymi OB3 c
YYEeTOM BO3MOXKHOCTEH WX TICHUXO(PU3WYECKOTO PA3BUTHS W HX BO3MOXKHOCTAMH. [Iporpamma
pazpaboTaHa Ha OCHOBE  METOJUYECKHX pPEKOMEHIAWi Mo pa3padoTKe MU pealu3aluu
QIalITUPOBAHHBIX 00Pa30BaTENFHBIX MPOTPAaMM CPEIHEro MpoQecCHOHATBHOTO 00pa30BaHMS,
YTBEpXKACHHBIE JUPEKTOpoM [lemaprameHTa rocyIapCTBEHHOW MOJHUTUKH B cepe MOArOTOBKU
pabounx kanpos u JII1O Hayku Poccuu ot 20 anpens 2015r. Ne06-830.

s oOydatomuxcst u3 yucna jun ¢ OB3 (MHBanuIoB, NeTeii-MHBAINUIOB) pealnu3aius
MPOrpaMMbl  YI€OHOW JWCHMILIUHBI «XHMHS» TIPOBOJUTCA C YYETOM OCOOCHHOCTEH WX
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NCUXO(HU3UUECKOTO Pa3BUTHS, MX WHAMBHUIYAIbHBIX BO3MOXHOCTEH W COCTOSIHUS 30POBBA,
MyTeM COOTIOJICHUS CISAYIOMNX OOIMUX TPeOOBAHUMN:
- MpoBeAeHUE YYEOHBIX 3aHATUH, NMPOMEXKYTOUHOH aTTeCTAllMH IO IUCIMIUIMHE IS JIUL C
OrPaHUYEHHBIMU BO3MOXKHOCTSMU 3/J0POBbs (MHBAJIMJIOB, JETEH-MHBAINI0B)B OJHOM ayIUTOPUU
COBMECTHO C OOYyYaroIIMMUCS, HE WMEIOIIMMH OTPAaHUYCHHBIX BO3MOXKHOCTEH 3/10pOBBS, €CIU
9TO HE CO3/aeT TPYAHOCTEN 11 00ydaromuxcs;
- TPUCYTCTBHE B ayIHTOPUU AaCCHCTEHTA, OKA3bIBAIOIIETO OOYyYarOMIMUMCS HEOOXOAUMYIO
TEXHUYECKYIO IIOMOLIb C YYETOM UX HHAMBUIYAJIbHBIX OCOOCHHOCTEN (3aHATH paboyee MecTo,
HepeABUraThCs, IPOUYNTATh U OOPMHUTH 33aJaHKe, OOIATHCA C MPETNOAaBaTEIEM);
- 110JIb30BaHUE HEOOXOIUMBIMU O0YyUarOIIUMCS TEXHUYECKH CPEJICTBAMM HA YUEOHBIX 3aHATHUSIX
C Y4E€TOM UX WHAMBHyaTbHBIX 0COOCHHOCTEH;
- o0ecrnieyeHHe BO3MOXHOCTH O€CHpensaTCTBEHHOTO JOCTyNa O0YyYaroluXxcs B ayAUTOPHUH, a
TaKXe UX MPeObIBaHUS B YKa3aHHBIX IIOMEILICHHSIX.

Mamepuanvno-mexnuyeckoe obecneyenue.

CryneHTtsl 00y4JaroTcsi B KaOMHETax C JIOCTYIIOM K KOMITBIOTEpY M pecypcam MHTepHerT,
OpU HEOOXOIUMOCTH IOJIb3YIOTCcd OuOnuorekod. Peanuzaums y4uyeOHOM — AMCLMIUIMHBI
OCYIECTBIISICTCS B KaOWHETE C BBIACIICHHEM CHEIHMAIbHBIX MECT JUIS JIMIl C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMHM 3710poBbs. MH(ppacTpykTypa 0o0pa3oBaTesbHOM OpraHu3aliy, MaTepuanbHas
0a3a COOTBETCTBYET COBPEMEHHBIM TPEOOBAaHHSAM M JOCTaTOYHA JUIA CO3/aHUS TpeOyeMbIxX
yCIOBUH At OOy4YeHHsT M pa3BUTHUS JIMI C OIPAaHUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS
(MHBaNHIOB, NETEH-MHBAIHIOB).

Kaopoeoe obecneuenue obpasosamenvrozo npoyecca.
Peanu3anus mporpamMMbl OCYIIECTBISICTCS TMEAATOTHYECKUMH KaJpaMH, WMEIOIIMMHU BBICIIEES
nejaroruyeckoe 00pa3oBaHHE COOTBETCTBYIOILEE MPENOJAaBAaeMON JUCLUIUIMHE C
00513aTEIbHBIM TPOXOXKACHUEM CTAKUPOBOK U TIOBBIICHHUS KBATH(DHUKAUKU HE PEXe OJHOTO
pasa B 3 roja, a Tak >k€ ¥ Kypchl MOBBILIEHNUS KBATU(PUKALMU IS TIEJaroroB 10 MHKJIIO3UBHOMY
obpazoBanuto juisi oOyuenust sui ¢ OB3 (unBanmumoB, aerei-uHBanuaoB). I[IpemonaBarenu
JOJDKHBI  3HAaTh TMOPAJOK pealn3alud JAUJAKTHUECKUX TPUHLUIIOB HWHIUBUAYAIBHOIO U
T PepeHIIMPOBAHHOTO MOAX0/I0B, Pa3BUBAIOIIET0, HATJSITHOTO M TPAKTHYECKOTO XapaKTepa
o0OyueHusl.
Yuebno — memoouueckoe u ungpopmayuonHoe obecneuenue.

OOyueHne OpraHM30BaHO C HCIOJb30BAHUEM CIIEIHAIBHBIX METOJ0B OOyYeHUs MU
TUTaKTUIECKAX MAaTepUaNoB, COCTABICHHBIX C YYETOM OCOOCHHOCTEH NCHXO(HU3HUECKOTO
pa3sBUTHSL, UHAMBHUIYAIbHBIX BO3MOXKHOCTEH M COCTOSHMS 370pOBbs Takux oOydaromuxcs. B
OCBOCHHMH Y4EOHOH NUCIUIUTMHBI MHBATUAAMHU U JIMIAMH C OTPAaHMYCHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsl  Y4€OHO-METONYECKHE MaTepUaibl U CAMOCTOSTENbHONU paboThl MPEI0CTaBISIOTCS
B (hopMax, aJanTUPOBAHHBIX K OTPAHMYCHHUSM UX 370POBBS M BOCHPHUATHS WHPOpPMALUU: B
neyaTHON Gopme WK B GopMe JIEKTPOHHOTO JOKYMEHTA.

OpraHn3annoOHHO-TIEAATOTHYECKOE COTPOBOX/ICHHUE HANPABICHO HAa KOHTPOJIb y4eObI
00yyYaroIerocsi MHBAJIM1a UM 00Yy4Yarolerocs ¢ OrpaHMuYE€HHBIMU BO3MOXKHOCTSIMHU 3/I0POBbS B
COOTBETCTBUH C TpadukoM ydeOHOTO TIporecca B YCIOBHAX WHKIFO3UBHOTO OOYYCHHSI.
CopeiictBie B 00yueHHH peau3yercsi uepe3 MHIUBUAYAJIbHYIO PaboTy ¢ 0OydaromMMUcs
(xoncynpranuun). Kommuiekranus 6uOnaroTeYHOro (oHIa OCYIIECTBISETCS  DJIEKTPOHHBIMHU
U3JJaHUSAMH OCHOBHOM U JIOTIOJIHUTENBHOM Yy4eOHOM JuTepaTypbl MO MpenojaBaeMoit
JVICTIATUTHHE.

Konmponw u oyenka pesynbmamos oceoeHusi OUCYUNIUHbL.
KoHTpounb 1 o11eHKa pe3yabTaTOB OCBOCHUS JUCLUILUIMHBI OCYIIECTBIISIETCS NIPENOIaBaTENEM KaK
TPaJWLMOHHBIMU, TaK WHHOBAllMOHHBIMU METOJIaMH, BKJIIOYas KOMIIBIOTEPHBIE TEXHOJIOTHH.
@DopMbI KOHTPOJIS AJIs1 00YHAIOLIUXCSl C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMH 3/10pOBbsI(MHBAINIOB,
JNeTe-NHBATUAOB)yCTAHABIUBAIOTCA C  y4E€TOM  HMHAMBHAYAJbHBIX  NCUXO(PHU3UYECKUX
ocobeHHocTeH (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIbIOTepe, TecTupoBanue). [Ipu
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MOJATOTOBKE K OTBETY OOYYaroIUMCs MpU HEOOXOAMMOCTHU IMPEIOCTABISIETCS JOMOTHUTEIBHOE
BpeMda. Ilpu mpoxoxIeHHMM NPOMEXYTOYHOH aTrTecTallud BO3MOXKHO  YCTaHOBJIEHHE
WH/IMBUYQJIbHBIX TPa(HKOB.

Ocobennocmu peanuzayuu npocpammvl 015 00YUAIOWUXCA C HAPYUEHUEM CLYXA.

VY4eOHbIIl MaTepuall MPEACTaBISIETCS B NMHUCBMEHHOM M JJIEKTPOHHOM BapHaHTaX, C
HOJPOOHBIM Pa3bsICHEHHEM HOBBIX TEPMHUHOB. Ha JIEKIIMOHHBIX M MPAKTUKO-OPHUEHTUPOBAHHBIX
3aHATUSAX BU3YAJIBHBIH MaTepHall B XOJ€ €ro MpEACTaBICHUS YETKO MPOrOBAPHBAETCS, MOCIE
OOBSICHEHUSI Kakoro-imbo Bompoca HeoOxonumo JenaTb HeOoabiine nayssl. Llupoko
UCTIOJIB3YEeTCSI MIUTIOCTPATUBHBIA MaTepuall: 00y4JaromMUMCsl IPEIbIBISIOTCS KapTOUYKU, CXEMBI,
IUIaKaThl, TJI0CCapuil, BUJeOMaTepralbl U JIp.

[IpopabaTbiBaHne MCTOPHUYECKUX TEKCTOB HANpPABICHO HA pa3BUTHE YCTHOH U
NUCbMEHHOW peuM, oOoramieHue M aKTHBHU3ALUIO CI0Baps, GOpMUpOBaHHE YMEHUS ITOHMMATh
CJIOBECHbIE MHCTPYKIMH, MEPEBOAUTh UX B CAMOMHCTPYKIHMH, (HOPMYIHPOBATh U IJIAHUPOBATH
pellIeHHEe Pa3IMYHbIX MHTEJUIEKTyallbHbIX 3ajad. LlenecooOpa3Ho perynupoBarh COOTHOLICHHE
BEepOAIBHBIX M HEBEPOAJIbHBIX KOMIIOHEHTOB IMPH OCYIIECTBICHHHM HWHTEUICKTYalbHbBIX
onepanui.

B mpomnecce 0o0ydeHus: ULl C HApyIIEHHEM CIIyXa HpenojaBaTelieM YYUTBHIBAETCS, YTO
OCHOBHBIM CIIOCOOOM BOCIPHSTHS PEUYM IIIYXUMH OOYYaroIMMHCS SBISETCS YTeHHE C ryo,
CJIa0OCIBIIAIINME — CIIyXO0-3pUTeNIbHOE BocrpuiTre. OCymecTBIsSeTCS KOHTPOIIb 32 TEM, YTOOBI
oOyyarolmpecss C HapylIeHHEM cliyxa [OJIb30BAJIMCh WHAMBUIYAIbHBIMU  CIYXOBBIMHU
amrmaparaMu, 00eCreunBaloIIMMU 00JIee TOYHOE CIYX0-3PUTEIBHOE BOCTIPUSTHE PEUH.

Ha muddepenuupoBaHHoM 3ayere MO  JUCHMIUIMHE TaKUM  OOy4aroIUMCs
IPEOCTABIISETCSI BO3MOKHOCTh OTBETA B MMCBMEHHOM (hopMme.

Ocobennocmu peanuzayuu npocpammvl 015 00YUAIOWUXCA C HAPYUEHUEM 3PEHUSL.

[Tpu ocBoeHNM y4eOHON AMCUMIUIMHBI MPEIOCTABIAIOTCS TUPIOTEXHHUECKUE CPE/ICTBA!
OpU HEOOXOTUMOCTH — KOMIUIEKT NHCbMEHHBIX NpUHAAJIEKHOCTEH M Oymara Juisl HUCbMa
penbedHO-TOYeuHBIM pupTOM Bpaiins, KOMIbIOTEp CO CIENUANTU3UPOBAHHBIM MTPOrPAMMHBIM
oOecrieyeHHeM; TP HEOOXOAMMOCTH MPENOCTABISIETCS  YBEIWYHMBAIOIIEE YCTPOHCTBO,
BO3MOYKHO TaK)K€ MCIIOJIb30BaHIE COOCTBEHHBIX YBEIHUUBAIOIINX YCTPOHCTB.

VYuebHble mMocoOMs W MaTepuanbl Uil CaMOCTOSTENIbHOW paboThl JOJKHBI OBITH
npeJCTaBJIeHbI B (hopMax, aIanTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBBSI:

- B IEYaTHON (popMe yBETMUEHHBIM HIPUPTOM;
- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA;

- B hopme aynuodaiina;

- B Ie4aTHOM opMe Ha sa3bike bpaiimns.

AKTUBHO HCHOJB3YIOTCS COBPEMEHHbIE KOMIIBIOTEpHBIE TEeXHOJOrMH. KommbroTepsl
OCHAIIIEHBI CIEIHUAIbHBIM TPOTPAMMHBIM OOECTICYEeHHEM: MpOoTrpamMMa SKPAHHOTO JIOCTYIa
JAWS (¢dupma FreedomScientific), VIRGO unn COBRA (BaumRetekAG). IIporpamma NVDA
MO3BOJISIET OOydalOMMMCs C HapymICHWEM 3peHHsl Yepe3 pedyeBOil BBIBOJ CUYHTHIBATH
UHPOPMALIMIO C JKpaHa KOMIbIOTEpa, BBOAWUTH TEKCT, MOJy4aTh M OTIPABIATH I[OYTOBBIE
COOOIIEHUS, TTOJIH30BaThC MHTEPHET-pecypcamMu U T.A. s craboBuasmux 0O0ydaromuxcs ¢
octporoii 3penus ot 0,05 1o 0,3 D, y KOTOpPBIX 3pUTENBHBIN aHATU3aTOP SBJISAETCS BEAYLIUM IpU
BOCTIPHSITHA ~ OKPY)KAIOIIETO  MHpa  HCIONB3YEeTCs  MporpaMma  yBEIHYEHHUS  HJKpaHa
MagicScreenMagnification, yBenuuuBaroiee u3oopaxenue ot 3-x 10 72-X u ot 3-x 10 52-x pa3
COOTBETCTBEHHO.

Tudnoundopmanronnsle cpeacTBa: AUKTO(OH, HOYTOYK CO CHEIHaTU3UPOBAHHBIM
IPOTPaMMHBIM OOecTieueHreM /ISl He3pstauX. KoMIbIoTeps! co crielualbHBIMU TPOTpaMMaMi 1
TU(DIOTEXHUUECKUE CPE/ICTBA MO3BOJISIIOT 00YUYAIOLIMMCS OTIEPAaTUBHO MOIyYaTh HMH(POpMAIUio B
yIOOHOM TSt BOCHIPUATHS (pOpME: TaKTUIIBHOM, ay/Tio, WIH B YBEIIMYCHHOM (opmare, MOITyqaTh
JIOCTYIl K TEYaTHbIM JHMTEpPaTypHbIM HCTOYHUKAM, HMEIOMMMCS B OubOmuorexe (yueOHHMKaM,
y4eOHBIM TTOCOOUSIM, KypHAJIaM U Jp. ).
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Ha muddepennpoBanHoM 3a4eTe MO AUCHUILIAHE I CIA00BUAALINX 00eCTIeYrBACTCS
JOCTaTOYHOE OCBEIICHHE, JOIYCKAeTCS HCIIOJIB30BAHUE COOCTBEHHBIX —YBEIMYHTEIBHBIX
YCTPOMCTB, HE3PSIYUM BOIIPOCHI 3aYUTHIBAIOTCS MPEMOIaBATENEM WIH ACCHCTEHTOM.

Ocobennocmu peanusayuu npozpammbl 0iisi 00Y4AIOWUXCS C HAPYUWeHUeM ONOPHO-
08ucamenbHO20 annapama.

Ilepememienue mroaeit ¢ BoipaxkeHHbIMU HOJIA 3aTpynHeHo, mns Takux oO0ydaromuxcs
paspabaTblBaeTCs MHAMBUIYAIbHbIM rpaduK IOCEUIEHHUs 3aHATUH B  COYETAaHUM C
JTUCTaHIIMOHHBIMU (hopMaMu 00ydeHus: (BeOMHAphI, CBA3b MPENoJaBaTeist ¢ 00yJaromumMcs 110
CKaliIy, 110 3JeKTPOHHOI 1oure, 1o TenedoHy u Ip. cnocoOsl B3auMoaeicTeus). O0yyaromumces
C TOpaKEHHUEM BEPXHHX KOHEYHOCTEH MpPEJOCTaBIAETCS BO3MOXKHOCTh IOJIb30BATHCA
JUKTO(OHOM JUISl 3alIUCH JISKIIUOHHOTO MaTepHara.

VYuebuble MaTepuanbl (Y4eOHUKH, MOCOOWsS, JEKIMOHHBIA MaTepuai, Npe3eHTAluH,
CIMCKM PEKOMEHJyeMOW JHUTEepaTypbl, INIOCCApUd, 3aJaHMsl AJS CaMOCTOATENbHOM pPabOThI)
JIOJKHBI OBITH TIPE/ICTaBIICHBI B OPMax, aJallTUPOBAHHBIX K OTPAHUYCHUSAM HX 370POBBSI:

- B IeyaTHOH popme;

- B (hopme 31EKTPOHHOTO TOKYMEHTA;
- B hopme aynuodaiina;

- B (hopme BuIeOMaTEPHAIIOB.

Heo6xonuMo  ucnosib30BaHME — aJbTEPHATUBHBIX YCTPOMCTB BBOJA HH(pOpMalUH,
CHEUHATbHBIX BO3MOXKHOCTEH OMNEpPAIMOHHBIX CHCTEM, TAaKMX KaK JKpaHHas KIaBUATypa, C
IOMOIIBIO KOTOPOM MOKHO BBOAMTH TEKCT, HACTpOMKa JAEHCTBUM IpH BBOJE TEKCTa,
M300paKeHHsI C TIOMOIIBIO KIIaBHATYPHI MIIK MBITIIH.
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUMSA JNCLHUIIJIMHBI

PesyabTaTsl

(ocBoeHHBIE 001N E
KOMIIETEHIMH)

OcHOBHBIE OKA3aTeJIU OLEHKH
pe3yJabTara

(I)OPMLI H ME€TO/bI
KOHTPOJIA U OHCHKH

OK 1. TloHumarth CylIHOCTb U

IloHuMaeT CymHOCTh U COLUAIbHYIO

COLUAJIbHYIO 3HAYUMOCTh 3HAYUMOCTh cBoeit Oymymieit
i i VYyactue B HIIK.

ceoen 6y/:[ymeﬂvnpo<1)e:ccnn, _ | mpodeccun. TlposiBisier wuHTEpec K

MPOSIBIIATE K HEH yCTOHYMBBIH | .

HHTEpEC, yayuen npodeccun 4€Pe3 | Apkermposanme,
BHEKJIACCHBIE MEPOIPHUATHS 10 | yaGmoneHue.
NPUBUTHUIO JIIOOBM K  HM30paHHOU
npogeccuu.

OK 2. OpranusoBbIBaTh PraHU30BbIBAET COOCTBEHHYIO KoHntposbHbIe

COOCTBEHHYIO JIESTEIBHOCT, | ICATEILHOCTH B COOTBETCTBHH C paboTsI,

MCXOJIS U3 IIeJIA U CTIOCO00B ee | TpeOOBaHUSAMU JaHHOW y4eOHOU TECTUPOBAHUE,

JOCTUKEHUS, ONPEJEICHHBIX | IUCUUIUIMHBIL. MPaKTUYECKHE U

PYKOBOJUTEIIEM. nabopaTopHbIe
paboTHI.

OK 3. AHanu3upoBarb OcCy1IECTBIISIET SKCIIEPTHYIO OLICHKY Habnronenue 3a

pabouyro CUTyaIuio, COOCTBEHHOM JeSITeIbHOCTH IPU IPOLIECCOM

OCYILIECTBIIATh TEKYILUN U pELIeHUH IPOM3BOJICTBEHHBIX 331a4. | BBIIIOJHEHUS

WUTOTOBBIN KOHTPOJIb, OLICHKY H _ | MpOM3BOJICTBEHHON

KOPPEKILNIO COOCTBEHHOMN IIpoBozuT KoppeKto coOCTBEHHOR CUTYaIUH.

eATEBHOCTH, HECTH JESATEIIBHOCTH, HECET

OTBETCTBCHHOCTD 34 OTBeTCTBeHHOCTB 3a pe3ynbTaThl

pe3ysbTaThl CBOEH PabOTHI. CBOCH PabOTHL

OK 4. OcymiecTBasTh IOUCK OcymiecTBisieT NOUCK HHPOPMALIUU Pecdepartsl,

uH(popMaluu, He0OX0AUMOM
1151 93¢ (HEKTUBHOTO
BBITIOJTHEHUS
npodecCuoHANBHBIX 3a/1au.

yepes MPaKkTUYEeCKyto padboTy, yepes
CMMU, npoBeneHne ucciaeqoBaHus,
paboTy C IuTepaTypoi.

COOOILEHHNS, TOKIIAIbI.

OK 5. Ucnonb3oBarhb
UH(POPMAIMOHHO-
KOMMYHHKAIIHOHHBIE

Hcnonb3yer nH(OpMaImoHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU TS

Pecdepartsl,
COOOIIEHM, TOKIAIbI.

20




TEXHOJIOTHUHU B
npohecCHOHATBLHOM
JCSITeTIbHOCTH.

peiCHus NPOU3BOJACTBCHHLIX 3a1a4.

OK 6. PaboTaTh B KOMaHJIE,
3 exTUBHO 00IIATHCS C
KOJIJIEraMH, PYKOBOJICTBOM,
MOTPEOUTEIISAMHU.

PaboTtaet B komanze, 3¢ heKTUBHO
o0II1aeTcst ¢ KoJUIeraMu U
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

JlucnyT, TucKyccus,
JICJIOBBIE UTPHI.

OK 7. bpatb Ha ce0s
OTBETCTBEHHOCTH 32 paboTy
YJICHOB KOMAH/IbI, PE3yJIbTaT
BBITIOJIHEHHUS 33/IaHUM.

beper Ha ce0st OTBETCTBEHHOCTb 32
paboTy WIEHOB KOMAH/IbI.

Hucnyt, nuckyccus,
JIEJIOBBIE UTPHI.

OK 8. CamocrosiTenbHO CamocrositensHo onpezenser 3agaun | CaMocToATeNbHAs

OIpeAeNATh 3aJaun Ipo(heCcCHOHANIBHOTO U JMYHOCTHOTO | pabora.

npo¢eCCHOHATIBHOIO U pa3BUTHSL, 3aHUMAETCS

JMYHOCTHOT'O Pa3BUTHA, camMo00pa30BaHUEM, OCO3HAHO

3aHUMATbCA IUTAHUPYET HOBBIILICHUE

camMo00pa30BaHUEM, OCO3HAHO | KBAIM(UKALIUY.

IUTAHUPOBATH MOBBIIICHUE

KBaJIM(DUKALIUH.

OK 9. OpuentupoBaThCs B OpueHTupyercs B yCJIOBUSX YaCTON KoHnTtposbHbIe

YCIIOBHSAX YaCTON CMEHBI CMEHBI TEXHOJIOTHUH B paboThI,

TEXHOJIOTUH B poeCCHOHATBLHOMN IeATeTHOCTH. TECTHPOBAHUE,

npodeccuoHaIbHON NPaKTUYECKHE U

NeSITeTbHOCTH. nabopaTopHbIe
paboThI.

21




PesynbTaTsl 00yyeHHs

q)OpMLI H METOAbI KOHTPOJA
H OLICHKHU PE3YyJbTATOB

(ocBOEHHBIEC YMEHHUS1, YCBOCHHbIC 3HAHMA) oGyueHust
Ymenus:
HaspiBaTe u3ydeHHBIE BelleCTBA 110 TPUBUAIBHOM WiIHM | XUMUYECKUN JUKTaHT,
MEXIYHAPOJAHOU HOMEHKIIATypE. CaMOCTOSTENIbHAS u
KOHTpOJIbHast paboTa
Onpenenars:
CamocrosTenbHas u

BAJICHTHOCTb M CTEIECHb OKHUCIICHUS XMMHYECKUX D3JIEMEHTOB, 6
THI XUMHYECKOH CBA3U B COEAMHEHUSAX, 3apsj HOHa, XapakTtep | KOHTPOJIbHAA pabota,
Cpelibl B BOJHBIX pacTBOpax HEOPraHMYECKUX M opraHuyeckux | HPaKTHICCKasd pabora,
COCIMHEHUH, OKHCIUTEIb M BOCCTAHOBMUTEIb, HANpAaBICHHUE | TCCTUPOBAHHE
CMEIICHHUST PAaBHOBECHS TIOJ BIMSHHEM DPa3IMYHBIX (HaKTOpOB,
M30MEPBl U TOMOJIOTH, NPUHAIJIEKHOCTh BEILECTB K PAa3HBIM
KJIaCCaM HEOPraHMYECKUX U OPraHWYEeCKMX COCAUHEHUH,
XapakTep B3aUMHOIO BJIMSHHUS aTOMOB B MOJIEKYJAX, THIIbI
PEAKUHIB OPTraHUYECKOW U HEOPTraHUYECKON XUMUU;
XapakTepu3oBaTh: CamocrosTenbHas,
ONEMEHTHl  MJIBIX  MEPUONOB MO  UX  TONOKEHHIO B | kouTpoNbHAA, —MPAKTHUCCKAs
[Tepuognueckoit  cucreme JI.MI. MennaeneeBa;  oOuiue

. pa0ora, TECTUPOBAHUE.
XUMUYECKHE CBOWCTBA METAJIOB, HEMETAIOB, OCHOBHBIX .
KIACCOB HEOPraHMYeCKUX M OpraHHYecKHX —coeiMHenuii; | [AACAHHE  coodmeHuA 1
CTpOCHHUEC u XHUMHUYCCKHEC CBOMCTBA H3YYCHHBIX pedepatos.
HEOPraHWYECKUX U OPraHU4ECKUX COCIUHEHUN;
OOBACHATD: CamMocrosTenbHas,
3aBHCHMOCTb CBOWCTB BEIIECTB OT HX COCTaBa M CTPOCHHUS, | KOHTpONBHAS, IPaKTHUECKas
OpUpPONY  XUMHUYECKOW  CBA3M  (MOHHOW  KOBaJEHTHOM, pa6oTa
METAJUINYECKOH U BOJIOPOJHOMN), 3aBUCHUMOCTb CKOPOCTH

XUMHYECKON peaklMM U MOJO0KEHUE XUMUYECKOTO PaBHOBECHS
OT Pa3IUYHBIX (PaKTOPOB;

BBINOMHATE XUMUYECKUN SKCIIEPUMEHT:
[0  PACHO3HABAHUIO  BaXKHEHIIUX
OPraHUYEeCKHX COCTMHEHUN;

HCOPTaHUYCCKUX n

JlaGoparopHas pabota

IIpoBoaUTS:
CaMOCTOSITENIbHBIM ~ MOMCK  XHMMHUYEeCKoW uHpoOpManuu C
UCIIOJIb30BaHUEM Pa3IUYHBIX HUCTOYHHUKOB (Hay4HoO-

MOIYJISIPHBIX W3JJaHWH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYypCOB
WHTepHeTa); UCMONb30BaTh KOMIBIOTEPHBIE TEXHOJOTMU JUIS
00paboTKHU U nepeadu XUMUYECKON nHpopMann

XUMHUecKui
CcaMOCTOSTEIbHAS,
KOHTPOJIbHAS, TpaKTUYeCcKas
pa0ora.

JUKTAaHT,

Hanucanne pedeparoB u
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Y ee TIPEJICTAaBIICHUsI B Pa3JIMUYHBIX (popMmax; COOOIICHUH.
CaMocrosgTenbHas,
KOHTPOJIbHAsI, TPaKTUYECKas
Pemats:
pabora

pacyeTHbIC 3374 0 XUMHUYECKUM (OpPMYJIaM B YpaBHEHHSIM;

CBSI3BIBATh: Brictymienne u 3amura
W3YYCHHBI  MaTepuan Cco  CBoedl  mpo(decCHOHANBHOU | JOKIAIA0B MyOIMYHO.
JIeSITEILHOCTBIO;
Hcnonp3oBaTh  MpHOOpEeTEHHBIE 3HaHWS M yMeHUs B | HAUBHIyalbHBIE TBOPYECKHE
MPAKTUYECKOU IESITEIbHOCTH U MTOBCEIHEBHOW KU3HU: 3aaHusl.
JUIL OOBSICHEHUST XUMHUYECKUX SIBICHUH, MPOUCXOAAINIMX B
npupojie, OBITY U Ha MPOU3BOJICTBE;
OnpeeieHuss  BO3MOXXHOCTHM  TNMPOTEKaHUS  XUMHYECKUX
MpEBpAIlCHHI B  PAa3IMYHBIX YCIOBUAX M OIEHKH HX
MTOCJIC/ICTBHI;
AKOJIOTMYECKH IPAMOTHOIO MOBEAEHHUS B OKPYKAIOILIEH CpelIe;
OLICHKH BIIMSHUS XUMHYECKOIO 3arpsi3HEHUS OKpYyKaroulel
Cpelbl Ha OPTaHU3M YeJIOBEKa U JPYTHE KUBBIE OPTaHU3MBI;
0e30macHOTO OO0pamieHus] ¢ TOPIOYMMH W TOKCHYHBIMH
BElIeCTBaMH U J1a00paTOPHBIM 000PYIOBAHHEM;
MPUTOTOBJICHUSI PACTBOPOB 33JIaHHOM KOHIICHTPALIMH B OBITY U
Ha IIPOU3BOCTBE;
KPUTUYECKOU OLICHKH JIOCTOBEPHOCTH XHUMHYICCKOMN
uH(pOpMaIH, OCTYMAOIIEH U3 Pa3HBIX HCTOUHUKOB.

3HATH/MIOHUMATh:
Baxkneiimue XxuMudeckue IOHSITHUS: XUMH4YeCKnU JUKTaHT,
BEIISCTBO, XMMHYECKHH  DJIEMEHT, aTOM, MOJICKYJI4, | camocToATeNbHAS,
OTHOCHUTEJIbHBIE AaTOMHAas W MOJIEKYJsIpHas MaccChl, HOH, KOHTPOJIbHAL, TPAKTHICCKAS
aJIOTPOIIHS, HU30TOIIbL, XUMHUYeCcKas CBSI3b,

palora.

ANEKTPOOTPULATEIBHOCTD, BAJIEHTHOCTh, CTENEHb OKUCIIEHUS,
MOJIb, MOJIIpHAas Macca, MOJSIpHBIH 00BeM Tra3000pa3HbIX
BEUICCTB, BEIIECTBA MOJEKYJISIPHOTO M HEMOJEKYJAPHOTO
CTPOCHHMsI,  PacTBOPBI,  JJEKTPOJUT UM  HEIJIEKTPOJIUT,
AIEKTPOJIUTUYECKAS JUCCOLaIus, OKHUCIIUTEND 51
BOCCTAHOBUTENb, OKHCIIEHHE M BOCCTAHOBJICHHE, TEIUIOBOU
3peKT peakunu, CKOPOCTh XMMHUYECKON pEaKIMH, KaTalus,
XUMHYECKOE PaBHOBECHE, YTIIIEPOIHBIN CKEJIET,
(byHKIIMOHaIbHAs TPYIINa, U30MEpHsl, TOMOJIOTHUS;
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XUMHU4YeCKU JUKTaHT,

CcaMOCTOsTEIbHA,
OCHOBHBIE 3aKOHbl XHUMHUHU: COXpPaHEHHUSI MacChl BEIIECTB,
MOCTOSIHCTBA cocTaBa BemiecTB, llepmoanveckuit 3axon JI.U.

Menzeneesa; padora.

KOHTpPOJIbHAsA, IMPAKTUYICCKaAA

OcHoBHbIE TEOpUU XMMUH: XMMHUYECKON cBs3M, | CamocTOsITENbHAs,
DIIEKTPOTUTHYECKON JINCCOLMAIIMH, CTPOCHHS OPraHHYECKUX M | xopTponbHAS, —IPAKTHUECKAs
3

HEOPTaHNYCCKUX CO@,Z[HHCHHIZ; pa60Ta
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