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1. ACIIOPT IPOT'PAMMBI YUEBHOM JJUCHUTIJIAHBI

OV/I. 12. Xumus

1.1. ObaacTh NpMMeHeHHUs! POTrPaMMBbI

PaGowass mporpamMma yueOHOH JMCHMIUIMHBI SIBIISIETCS 4YacThl0 00IIe00pa3oBaTeIbHON
MOJITOTOBKH O0YYarOIIUXCS U COCTABJICHa HA OCHOBE IPOTPAMMBI CPEIHETO OOIIEro 00pa3oBaHHS
no xumuu (0a30BeId ypoBeHb). Peanmsyercs nHa ocHoBe @I'OC B mpenenax [ITICC3 B pamkax
0CBOEHUS TPO(HECCUOHATTLHOM MPOTPAMMEI

29.02.07. IlpousBoacTBO M3Aeuii U3 OymMaru U KapToHa

1.2. MecT0 AUCUMILIMHBI B CTPYKTYpe OCHOBHOI mNpodeccHOHAIBLHOH 00pa3oBaTeJbHOM
NPOrpaMMbl: JUCIHUIUIMHA BXOIUT B 00111€00pa30BaTeNIbHbIN LUK

1.3. Hesan u 32124 JMCHUIIUHBI — TPeOOBAHMSA K Pe3yJIbTATAM OCBOECHHS M CHHIJIMHbI:

B pe3ynbrare 0ocBOE€HUS IUCHUIUIMHBI O0YUaIOLIUICs T0JIKEH YMETh!

Ha3bIBaTh U3YUCHHBIC BCUICCTBA I1O ((TpHBHMBHOﬁ» nin Me)K,Z[YHapO,HHOﬁ HOMCHKIJIATypE€;

® OIIPCACIATH. BAJICHTHOCTh U CTCIICHb OKUCJICHHUA XUMHUYCCKUX 3JICMCHTOB, TUII XUMHYECKOU
CBsA3U B COCAMHCHUAX, 3aps]] MOHA, XapaKTCP CPCAbl B BOAHLIX paCcTBOpax HECOPraHUYICCKHUX
CO@,Z[HHGHI/Iﬁ, OKHUCIIMTC]Ib WU BOCCTAHOBUTCIIb, IPHUHAMICKHOCTb BCIICCTB K Pa3JIMYHbIM
Kj1acCaM OpTraHNYCCKUX COGI[I/IHCHI/If/'I;

® XapaKTEPHU30BaTh: JJICMCHTBI MaJIbIX IICPHUOAOB II0 HX IIOJOXKCHHUIO B HGpHOZIH‘IGCKOfI
CHUCTEMC [[.I/I.MeHI[eneeBa; O6IJ_[I/IC XHMHYECKHE CBOMCTBA MCTaJlJIOB, HEMCTAJJIOB,
OCHOBHBIX KJIACCOB HCOPraHMYCCKUX HU OpPraHNYCCKUX COGI[PIHGHHﬁ; CTPOCHUC U
XMMHUYECKHE CBOMCTBA HU3YYCHHBIX OPraHUYCCKUX COGI[PIHCHHFI;

® OOBSACHATH: 3aBUCHMOCTh CBOWCTB BEHIECTB OT HMX COCTaBa U CTPOCHHUS; MPHUPOAY
XUMUYECKON CBSI3W (MOHHOM, KOBAJICHTHOW, METaJUIMYECKOW), 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peaklMy U TOJI0KEHUSI XUMUYECKOTO PABHOBECHS OT Pa3INYHBIX (PAKTOPOB;

®  BLIMOJHATh XUMHYECKUM SKCIICPUMCHT I10 paCIlI0O3HaBaHUIO BaKHEHIIINX HCOPraHNYCCKUX U
OpPraHn4Y€CKUX BCIICCTB,

® TIPOBOJUTH CaMOCTOSITEJIbHBIM TOUCK XUMHUYECKONM HWH(OpMAIMM C UCIOJIB30BAHUEM
Pa3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX HW3JIaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HMHTepHeTa); HWCIONB30BATh KOMITBIOTEPHBIE TEXHOJIOTHH JJisi 00pabOTKH |
nepenayn XUMUYecko HHQOpMalMM M €€ TMPEeACTaBICHHS B pPAa3IUYHBIX (opMax;
UCnOIb306aMb NPUOOPEmeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeabHOCmu U
NO6CEOHEBHOIl HCUZHU IS

® OOBICHEHMS] XUMUUECKHX SIBJICHUM, TPOUCXOAIINX B IPUPOJIE, OBITY U Ha IPOU3BO/ICTBE;

® ONpCACICHNUA BO3MOXHOCTU IPOTCKAHUA XHUMHUYCCKUX HpCBpaH_IeHI/Iﬁ B PAa3JIMYHBIX
YCIIOBUAX U OLICHKU UX HOC.]'IG)ICTBI/If/'I;

® DOKOJOTMYECKHU I'PaMOTHOI'O ITOBEACHUS B oxpyxcalomeﬁ cpeac;

® OLEHKHU BIIMSHUSA XUMUYECKOIO 3arpsA3HEHUs OKpY Kalolel cpe/ibl Ha OPraHu3M YeJloBeKa U
JpyTHUE )KUBbIE OPTaHU3MBI;

e (Oe3omacHOro oOpamieHusi C TOPIOYMMHU U TOKCUYHBIMU BELIECTBaMH, JIaOOpaTOPHBIM
o0opyoBaHuEM;

® [PUTOTOBJICHUS PACTBOPOB 3a/IaHHOM KOHILIEHTPALIMU B OBITY U Ha IPOU3BO/ICTBE;

® KPUTUYECKOM OLEHKU JOCTOBEPHOCTH XUMHUYECKON MH(OpMAaLIMH, IOCTYNAIOIIEN U3 pa3HbIX
HMCTOYHHKOB.



B pe3ynbrare 0CBOSHUS NUCIUTUTHHBI O0YUYAIONTHIICS TOJKEH 3HATH:

e BAXHEUIINE XUMUYECKHE MOHSTHUS: BEUIECTBO, XUMUYECKHUU 3JIEMEHT, aTOM, MOJEKYyIa,
OTHOCHUTEJIbHBIE aTOMHAsI M MOJIEKYJISIpHAsl MacChl, HOH, AJUIOTPONUS, U30TOMbI, XUMUYECKas
CBA3b, JJIEKTPOOTPUIIATEIILHOCTh, BaJIEHTHOCTb, CTEIEHb OKHUCJICHHS, MOJb, MOJISIpHas
Macca, MOJIAPHBIM 00BEM, BElIeCTBA MOJEKYJISIPHOTO U HEMOJEKYISPHOTO CTPOCHUS,
PacTBOPBI, ANEKTPOIUT U HEINEKTPOJIUT, HNEKTPOIUTHUECKAS TUCCOIMAINS, OKUCIUTEIb U
BOCCTaHOBUTENIb, OKHCIEHHE M BOCCTAHOBJIEHHME, TEIUIOBOM 3 (EeKT peakuuu, CKOPOCTh
XUMUYECKOM peakIuu, KaTaliu3, XUMHUYECKOE pPAaBHOBECHE, VYIJIEPOJHBIA  CKEJET,
(byHKIIMOHATBHAS TPYIINA, H30MEPUsl, TOMOJIOTHUS;

e OCHOBHBIE 3aKOHbl XHMHH: COXPAHEHHsS MAaCChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUONYECKUI 3aKOH;

U OCHOBHBIC TCOPHU XHUMHU! XUMHUYECKOH CBs3H, BHGKTPOHI/ITH‘IGCKOP'I Jucconuanuu,
CTPOCHUA OPraHUICCKUX COC,Z[I/IHCHI/II\/'I;

e BaXHEHIIWE BEIIECTBA M MaTepHajbl: OCHOBHBIE METAJUIBI M CIUIABBI; CEpHAas, COJISTHAs,
a30THasl U YKCYCHasi KMUCJIOTHI; II€JI0UYH, aMMHUaK, MUHEPaJIbHbIE yI00pEeHUs, METaH, STUJICH,
arneTusIeH, OCH30J1, ATaHOJI, KUPbI, MbIJIa, TJIFOK03a, caxapo3a, KpaxMmaJ, KieTdyaTrka, OeKH,
HCKYCCTBEHHBIC U CUHTETUYECKHE BOJIOKHA, KAyUyKH, TJIaCTMACChI;

1.4. Ilpouecc u3yyeHusi JTUCHMILIMHBI HampaBJjieH Ha (OpMUPOBaHHE 00IIMX KOMIIETCHUIMH,
BKJIIOYAIOIINX B ce0s1 CIOCOOHOCTD:

OK 1. [JornMaTh CyIIHOCTh U CONMAIBHYIO 3HAYUMOCTH OyAyIied mpodeccuu, mposiBIsATh K
HEW yCTOMYMBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO MAEATEIBHOCTb, HMCXOAS M3 LEIH M CIOCO0OB ee
JOCTHKEHUS, OTIPE/IETICHHBIX PYKOBOIUTEIIEM.

OK 3. AHanu3upoBarh pabOvyl0 CUTYaIMI0, OCYIIECTBISATh TEKYIIMM U UTOTOBBIA KOHTPOJIb,
OLIEHKY U KOPPEKLHUI0 COOCTBEHHOW JEATEIbHOCTH, HECTH OTBETCTBEHHOCTh 3a PE3YJIbTAThI
cBOEi pabOoTHI.

OK 4. OcymiecTBiATh NMOUCK HH(pOpMAIMU, HEOOXOAUMOHN 1 3()h(PEKTUBHOTO BBHITOIHEHHS
npodeccnoHaNbHbIX 3a1au.

OK 5.Mcnonb30BaTh HHGOPMAIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH B MPO(ECCHOHANBHOI
NeSITEIbHOCTH.

OK 6. PaboTatbh B KoMaH/ie, 3pPEKTUBHO 0OIIATHCS € KOJUIETaMU, PyKOBOJCTBOM, KITMEHTaMHU.
OK 7.CozeiicTBOBaTh COXpAaHEHHUIO OKPYXalOIIe cpesbl, pecypcocOepexeHnto, 3pPeKTUuBHO

JIEHCTBOBATH B UPE3BBIYANHBIX CUTYaLUsX.

OK 8. Hcnonb3oBath cpeactBa (pU3MUECKOW KyJIBTYpHl IS COXPAaHEHHS M YKPETUICHHS
3I0pOBbsl B IIpoliecce NPOPECCHOHATBHON MAEATEIBHOCTH W MOJJAEPKaHUS HEOOXOIUMOro
YpOBHsI (pU3MUECKON OATOTOBIEHHOCTH.

OK 9. Mcnonbe3oBaTh HHGOPMALIMOHHBIE TEXHOJIOTUHU B MPO(ECCHOHANBHON AEITEIbHOCTH.

Texnuk B pedynbrare ocBoeHud [ IIICC3 no cnenunansrocty 29.02.07 [Ipon3BoACTBO U3aETUN
u3 Oymarn MW KapToHa JOJDKEH o01anath MNpogeccHOHAIBHBIMH KOMIETEHIHSIMH,
COOTBETCTBYIOIIMMH OCHOBHBIM BHJIaM IPO(EeCCUOHATIBHOM e TEIbHOCTH.

OcHoBHbIE BUIBI TPOGECCHOHATHLHON ASSITENFHOCTH U TPO(ECCUOHATHFHBIC KOMIIETCHITHHN:

IIK 1. Opraauzanusi ¥ KOHTPOJIb TEXHOJOTHYECKUX MPOILIECCOB MO MPOU3BOACTBY HU3JEIUN U3
OyMaru u KapToHa.

IIK 1.1. Beibupath cbipbe U MaTepuaibl s 3aJaHHOTO IpoIlecca MPOU3BOJICTBA U3NICTUN U3
OyMaru u KapToHa.

IIK 1.2. CocTaBisiTh TEXHOJIOTMYECKHE KAPTHI Mpoliecca MPOU3BOACTBA U3AETUN U3 OyMaru u
KapToHa.

IIK 1.3. IlonGupaTh peXUMBI U TEXHOJOTHYECKOE OOOPYJAOBAHHE MPOU3BOJICTBA W3JACIUN U3
OyMaru v KapTOHa MO 3a/IaHHBIM YCIIOBHUSIM.



IIK 1.4. [IpoBOAUTH HCIBITAaHUS MO ONPEACNCHHIO (DU3MKO-XMMHUYECKUX IOKa3aTeNeil CBOMCTB
CBIPBSI, MATEPHAIIOB U TOTOBOM MPOAYKIIHH.

IIK 1.5. IIpoBomuth aHamu3 nOpUYMH JAePeKToB M Opaka BBITYCKAEMOW NPOAYKIUH U
pa3pabaTrbIBaTh MEPONIPUSATHUS IO UX NMPEAYIPEKICHHIO.

IIK 2. KoncrpyupoBanue u opopmieHne u3aeanii u3 Oymaru u KapToHa.

IIK 2.1. Co3gaBath Xy10KE€CTBEHHO-KOHCTPYKTOPCKUIA MPOEKT Taphl M YIAKOBKU JI1  Pa3JIUYHBIX
BUJIOB NPOAYKLIHU.

IIK 2.2. ITpou3BOANTh KOHCTPYKTUBHBIE PacyeThl MPU MPOSKTHUPOBAHUU HM3JCIHA W3 OyMaru u
KapTOHA.

IIK 2.3. BbINOTHATH TEXHUYECKUE, ICTETUYECKHUE U PEKJIaMHbIE TpeOOBaHMS K H3JAEIHSAM U3
Oymaru u KapToHa.

IIK 2.4. [Tonb30BaThCd HOPMATUBHO-TEXHUYECKON JOKYMEHTAIIMEH MPU MIPOCKTUPOBAHUN U3ICIUN
n3 Oymaru u KapToHa.

IIK 3. YnpaBneHue cTpyKTypHBIM HOJIpa3ieIeHUeM OpraHUu3aluu.

IIK 3.1. VYyacrtBoBaTh B IJIAHUPOBAHUMU M aHAJIM3€ OCHOBHBIX IIOKAa3aTeled IPOU3BOJICTBA
MPOAYKIMM W OKa3aHUs yCJIyr B o0nacTu MNpodecCHOHATbHOW AESITEIbHOCTH B CTPYKTYPHOM
[I0/Ipa3JIeJIEHUN OpraHU3aliH.

IIK 3.2. [InanupoBaTh 1 OPraHU30BBIBATH BHIIOJHEHHE PAOOT M OKa3aHHE YCIYT UCIIOJHUTEISIMH.
IIK 3.3. KoHTposinpoBaTh XOJ M OLIEHUBATh PE3yJIbTAT BHIIOJHEHHUS PabOT M OKa3aHUS YCIyT
WCIOJTHUTENISIMH.

IIK 3.4. Bectu yTBEp)KICHHYIO YYETHO-OTUETHYIO JOKYMEHTALIMIO OpPraHU3alMM, CTPYKTYPHOTO
MO/Ipa3/IeJIeHUs OpraHU3aIi OTPACIH.

IIK 4. BemonHenune pabOT NO OHOH WM HECKOJBKHM TpodeccusiMm padouyux, MOHKHOCTIM
CITyKalluX.

1.5. Kosin4yecTBO 4acOB HA 0CBOEHHE MPOrPaMMBbI 1M CIUIJIMHBI:

MakcumanbHOW y4eOHOW HAarpy3KH CTYACHTOB — 784acoB, 00sS3aTENbHBIX YUYCOHBIX
sapsaTil @I'OC CIIO - 78 4gacoB, B TOM 4YHCIIE: TEOPETUIECKOTO OOydeHms - 48
yacos, JIII3 -30 uyacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLTAHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BBl Y4eOHOH padoThl

Bup yueOHoi1 padoThI Oo6bem

4acoB
MakcumainbHas yaeOHas Harpy3Ka 78
B Tom uncne: B 1 ceMecTpe TEOPETHUYECKHMX 3aHATHM 24
JII3 10
BO 2 CEMECTPE TEOPETHUYECKUX 3aHATHIM 24
JII3 20

®opma arrectannu: auddepeHunpoBaHHbBII 3aueT (2 ceMecTp)

TeMbl HHAUBUAYAJIBHBIX IPOCKTOB:

1. Bausiaue ITYMOBOTI'O 3arpsA3HCHHUA HA IICUXOJIOTHYCCKOC 3JOPOBLC YCIIOBCKA.

2.HaHOTEXHOJIOTUS KaK IPUOPUTETHOE HANIPABIICHUE PAa3BUTHS HAYKU U
pou3BoaCTBa B PO.

3.CoBpeMeHHbIE METO 1Bl 00€33apaskKMBaHUSI BOJIBI.
4.0xpaHa OKpY>Karollei Cpeaibl OT XUMUYECKOTO 3arps3HCHMUSL.

5.I'pyboaucniepcHbie CUCTEMBI, UX KJIacCU(DHUKAIMS U UCTIOJIH30BAHUE B
poheCCUOHAIBHOM JIeSITELHOCTH.

6.3a11Ta 030HOBOIO CJIOSI OT XMMUYECKOTO 3arpsi3HEHUSI.

7.BojJia KaK peareHT U cpelia il XUMUYECKOTO MPOoLecca.

8.CepHas KHCIIOTA - «XJIEO XUMUYECKOUN MPOMBIIIITIEHHOCTH.
9.YcTpaHeHue ®eCTKOCTH BOJbI Ha MPOMBIIIUICHHBIX MPEAPUSTHSIX.

10.BupTyasibHOE MOJIETUPOBAHUE XUMUYECKUX ITPOLIECCOB.




2.2. TeMaTH4ecKHii IUIAH U coiep:KaHHe y4eOHOI THCHMIIMHBI «XMMHUI»

Koanl kommneTeHIui,

HaumenoBanue Conep:kanue y4yeOHOro Matepuasa u GopMbl OPraHu3amum YpoBenb | O0bem ¢dopmupoBanmio
pa3aesioB U TeM AeSITeJIbHOCTH 00yUYAKOIUXCS YCBOCHUS 4acoB KOTOPBIX CIOCOOCTBYET
3JIEeMEHT NMPOrpaMMbl
1 2 3 4 5
Hayunble MeToabl TO3HAHUS BELIECTB W XUMHUYECKUX sBJICHUH. Poib
SKCIIEPUMEHTA U TEOPUU B XUMHUH. MoaenupoBaHue XUMHICCKUX IIPOIECCOB.
Baenenue P P Ii P . 2 1 OK 01-09
3navyenue xumuu npu ocsoernu npodeccuit CIIO u cnenmansHocTeit CITO
TEXHUYECKOTo mpoduis mpodeccuoHanbHOro 00pa3oBaHusl.
Pa3nen 1. OO0mias 1 HeopraHUYeCcKas XUMUs 45
Tema 1.1. OcHOBHBIC 1
MTOHSATHS ¥ 3aKOHBI
OK 01-09
XUMUH
OcHoBHbIE TOHATHA XUMHH. BemectBo. AtoM. Monekyna. XuMHUUYECKH
snemeHT. Amnotponus. IIpocteie u crnoxHble BemiecTBa. KauecTBeHHBIH U
KOJMYECTBEHHBI COCTaB BEIIECTB. XHUMHUYECKHE 3HAKU U  (QOPMYJIBL
OTHOCHUTENBbHBIE AaTOMHAs U MOJIEKYJIsIpHasi Macchl. KonnuecTBo BelecTsa. 1
2

OCHOBHBIE 3aKOHBI XUMHUMU.




Tema 1.2.
[lepuoanueckuit
3aKOH U
[lepuoanueckas
CHCTEMAa XMMHYECKUX
anemenToB J[.U.
MenpaeneeBa u
CTPOEHHE aToMa

[Tepuonnueckuii 3akon /.M. MenaeneeBa. 3HaueHUE NMEPUOIAYECKOTO 3aKOHA
U MEPUOJUYECKON CUCTEMbl XUMHUYecKux 3ieMeHToB .M. MenneneeBa s
pa3BUTHA HAYKU U TMOHUMAHUS XMMHUYECKON KapTuHBI Mupa. CoBpeMeHHas
dbopMynupoBka  mepuoiguueckoro 3akoHa. llepumommyeckas — Tabnuna
XUMHYECKHX DJIEMEHTOB — Trpauieckoe OTOOpaKeHHE MEePHOIUICCKOTO
3akoHa. CTpyKTypa NEepUOJUUECKON TaOIULIbL: IEpUOAbI (Masble U OOJIBLINE),
rpynisl (TIaBHAs U TOOOYHAs).

JdemMoHcTpanuu

Paznuunbie Gopmer [lepuoandeckoil cucteMbl XUMUYECKUX dnemeHToB JI.1.
Menpeneesa. Junamuueckue TabauIbl s MoaenupoBanus [lepuoguueckoit
cuctembl. MoenupoBaHue MOCTPOCHUS [Tepuoanueckoit TaOIUIBI
XUMHYECKHUX 3JIEMEHTOB.

Crpoenue aroma u nepuoanudeckuit 3akon J[.M. MenpeneeBa. ATom —
CIIOKHAsl yacTtuua. fAnpo (MpOoTOHBI U HEMUTPOHBI) U ANEKTPOHHAsE 000JI0UKa.
N3otonbl. CTpoeHue HIEKTPOHHBIX OOOJOYEK AaTOMOB 3JIEMEHTOB MallbIX
nepuofoB. (OCOOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX O000JOYEK aTOMOB
AJIEMEHTOB OONBIINX TMEPUOJOB (MEPEXOAHBIX dJeMeHTOB). [loHsTHe 00
opburansix. S-, p-, d- u f- opobuTam.

OK 01-09

Tema 1.3. Ctpoenue
BEIIECTBA

Tunsl xumudeckux cBszeld. MoHHas xumudeckass cCBsA3b. KaTuOHBI, HX
o0Opa3oBaHMe U3 aTOMOB B pe3yjbTaTe Mpollecca OKUCIEHUS. AHHOHBI, UX
o0pa3oBaHMe M3 aTOMOB B pe3yJIbTaTe Ipolecca BOCCTaHOBIIEHUS. VoHHas
CBA3b, KaKk CBsA3b MEXKIY KAaTMOHAaMM M aHUOHAaMU 3@  CYeT
JIEKTPOCTATUYECKOr0 NpuTshKeHus. Kiaccudukaiuss MOHOB: MO COCTaBy,
3HAKy 3apsfa, HAJIMYHIO THApPATHON o006oiouku. KoBajgeHTHass XuMudecKas
cBs3b. MexaHu3M 0o0pa3oBaHMsI KOBAJIEHTHOU CBsi3U (OOMEHHBIH U JJOHOPHO-
aKIETOPHBIN). DIIEKTPOOTPUIIATEIbHOCTh. KOBalleHTHBIE TIONpHAsS W
HETOoJIsIpHAs CBA3U. KpaTHOCTh KOBAJEHTHOM CBA3M. MeTtammnyeckas CBS3b.
Bonoponnas cBsa3p. Kpucramnmueckue pemerku. MoHHBIE KpHCTaUIMUECKUE
pemerku. CBOMCTBA BEIIECTB C MOHHBIM TUIIOM KPUCTAJNIMYECKOW PEIIETKHU.
MounekynsipHble 1 aTOMHBIE KpUCTAJIINYECKHE perieTki. CBOMCTBA BELECTB C

OK 01-09




MOJICKYJISIPHBIMU ¥ @TOMHBIMH KPUCTAJUTAYECKUMHE PEIIECTKAMH.
JdemoHcTpauuu

Mopaenb KpUCTAITHYSCKOMN peleTku Xjaopuaa HaTpust. OOpa3ibpl MUHEPaJIOB ¢
MOHHOW KPUCTAJUIMYECKON PEHIETKOM: KaJIbI[UTa, TayinTa. Moaenu
KPUCTAITUYECKHUX PEIIETOK «CyXOTo JibJaay (WK noja), anmasa, rpagura
(umm kBapua). [IpubopsI Ha KUIKUX KPUCTAIUIAX.

Tema 1.4. Bona.
PactBopsI.
DIIEKTPOIUTHYECKAS
JIACCOLIALAS

PactBopsl. PactBopenue. Boga xak pactBoputenb. PacTBOpUMOCTD BELECTB.
HacpliieHHbIe, HEHACHIIIEHHBIE, [IEPECHIIICHHBIE PACTBOPHI.

JdemMoHcTpanuu

PactBopuMocCTh BemecTB B Bojae. PacTBopeHHEe B BOAE CEPHOM KHUCIOTHI U
cosieid aMMoHus. OOpa3ibl KPUCTATIOTHAPATOB.

ONEKTPOIUTHYECKAs ~AMCCOLMALMSA. OJIEKTPOJIUTBI W HEDJIEKTPOJIMTHI.
CunbHple u crnabble  37eKTpOAUThl. (OCHOBHBIE IOJIOKEHHMSI TEOPHH
JIEKTPOJIUTAYECKON JUCCOLUALINN. Crenenn AIEKTPOJIUTUYECKON
nucconuanuu. O0pa3isl MUHEPATBLHBIX BOJI PA3IMYHOTO Ha3HAYCHUSI.

Pemenune 3amad mo teme ((PaCTBOpLI»

KonTponbHas padota 1o teme «3aKOHbl XUMUHU U CTPOCHUE BEIIECTBA»

IP.1-3

[Tonyuenue u pacno3HaBaHHE ra3oB.

3aBUCUMOCTh CKOPOCTH XMMHUYECKUX PEAKLUI OT pa3IMyHbIX (DaKTOPOB.
Pelrenne skCiepUMEHTAIBHBIX 3a1a4.

Camocmosamenvhas paboma

l.CTpoeHI/IC BHCKTpOHHOﬁ 000JI0YKH aTOMa M €T0 BIUSHUE Ha CBOMCTBA 3JIEMEHTOB.

2.Buapl XUMHUYECKOH CBSI3H.

3.TennoBoil 3pPexT XUMUYECKUX peaKIuil.

4.1Ipupona v KOHIIEHTPALHSI pEarupyOIINX BEIIECTB.
5.06paTUMOCTh XUMHUYECKHUX PEAKITHI.

6.110BepXHOCTH CONPUKOCHOBEHHUSI PEarupyOIINX BEIIECTB.
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7.Annorponus.

8.OHTponus.

9.buosiornueckue Karaau3aTopsl.
10.9k30TepMUUECKrE PEAKIIMUA B OpraHU3Me YeI0BeKa.
11. XXuznb u gesrenpHocTh J.M.Menneneena.

12.Kax ObUT OTKPBIT EPHOAMYECKUI 3aKOH.

13. CtpoeHue aToma XUMHUYECKOTO 3JIEMEHTA.

Tema 1.5.
Knaccudukarms
HEOPTaHUYECKHUX
COCIUHCHHI

1 UX CBOMCTBa

Kucnotel u ux cBoiictBa. KUCIOTBI Kak 3J€KTPOIUTHI. XUMUYECKUE CBOMCTBA
KHUCJIOT B CBETE TEOPHUH IJICKTPOJUTUUYECKON nuccoruanuu. OcoOeHHOCTH
B3aUMOJCUCTBUSA KOHLEHTPUPOBAHHOM CEPHOM W a30THOM KHUCIOT C
MeTtaimaMu. OCHOBHBIE CHOCOOBI MOJMY4YEHHs] KUCIOThI. OCHOBaHUS M HX
cBoiicTBa. OCHOBaHUS KaK JJICKTPOJMTHI, HX KIACCH(PHUKAIUS MO PA3TUIHBIM
npu3HakaM. XHUMHYECKHE CBOWCTBA OCHOBAaHUM B CBETE TEOpHUHU
3JIEKTPOJUTUYECKON aucconanuu. PasjiokeHre HepacTBOPUMBIX B BOJIE
ocHoBaHUi. OCHOBHBIE CIIOCOOBI MOJIYyYE€HUS OCHOBAHUH.

JdeMoHcTpanun

BzaumopeincTBue a30THOM M KOHLIEHTPUPOBAHHOW CEPHOM KHCIOT C
MeTtaiutamMu. McribiTaHue pacTBOPOB KUCIOT HHAMKATOpaMu. B3anmoeiictBre
METAJUIOB C KHCJIOTaMH. B3amMomeicTBHE KHCIOT C OKCHIAMH METaJlJIOB.
BzamMogeiicTBue KHCJIOT € OCHOBaHHSMHU. B3amMojaeiicTBHE KHCIOT C
cossimu. McnbiTaHue pacTBOPOB WLIENOYEH MHAMKATOpamu. B3ammonerictBue
LIEJI0YEN C cossAMU. Pa3nokeHne HepacTBOPUMBIX OCHOBAHUM.

Comn u ux cBoiictBa. Conu Kak 310eKTposnuThl. CONM CpelHHE, KHUCIbIE U
OCHOBHBIC. XUMHUYECKH CBOWCTBA COJICH B CBETE TEOPHU DJICKTPOTUTHICCKOU
muccormanuu. CrnocoOsl monydeHusi cosieid. OKCHUIbI W WX CBOWCTBA.
ConeoOpa3yromue u HeconeoOpazytomnue okcuabl. OCHOBHBIC, aM()OTEPHBIC U
KHUCJIOTHBIE OKCUJIbI. 3aBUCUMOCTh XapaKTepa OKCUJIa OT CTEIEHH OKUCJIEHUS
00pa3yroIIero ero MeTasa.

JdemMoHcTpanuu

Bzaumopeiicteue conei ¢ meramiaMy. B3auMoIencTBUE COJIEW ApPYr €

OK 3, OK 4,
OK 5, OK 6,




apyroM. ['maposnus cosieil pa3anyHoOro TUIIA.

Pemenue 3aga4 1o XuMHU4YECKOMY YPaBHEHUIO.

I'eneTnueckas CBA3b MCXKY KiIaCCaMU HCOPTaHUYCCKUX COCZ[I/IHGHI/Iﬁ

Tema 1.6.
XUMUYECKUE PEAKIIUU

Krnaccudukanus XuMUYECKUX peakiuil. Peaknuu coeMHEeHUs, Pa3IoKeHUs,
3amerieHusi, oomena. Karanuruueckue peakiuu. O6patumMelie 1 HeOOpaTHMBbIE
peakiuu. ['OMOTeHHBIE M TeTEpOreHHbIE peakiuu. TemaoBoi 3dexT
XUMHMYECKHX PEaKUMi. OK30TEPMUYECKHME M SHIOTEPMUYECKHE PEaKLHU.
Tepmoxumnueckue ypaBHeHHs. CTeneHb OKucineHHMs. OKHUCIUTENb U
BOCCTAHOBJICHHE. BOCCTaHOBUTEND U OKHUCIICHUE.

OOparuMocTh XUMHYECKHX peakuuil. OOpaTuMbie U HEOOpATHMBIE PEaKIUH.
XHUMHUYECKOE PABHOBECHE.

JdemMoHcTpanuu

ITpumMepbl HEOOPATUMBIX peakIUii, HAYIINX ¢ 00pa30BaHUEM OCaJKa, Ia3a UK
BOJbI, IPE3EHTALUU

Peakumst 3amerieHuss Meau JKEJIE€30M B PACTBOPE MEIHOIO KyIopoca.
Peaknuu, naymue c oOpazoBaHueM 0CaJlKa, Ta3a WIN BOJIBL.

Peaknuu monHoro oomena

OKHCIUTETEHO-BOCCTAHOBUTEILHBIC pCaKknunu.

OK 01-09

Tema 1.7. Metajuibl u
HEMCETAJIJIbI

1
Mertannbl. OcOoOEHHOCTH CTPOEHHSI aTOMOB M KpUCTaIoB. Puznyeckue
cBoiicTBa MeTtaiioB. Knaccugukaius METaqioB MO Pa3IMYHBIM MPHU3HAKAM.
XHWMHWYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXMMMUECKHUH PsJl HANpPSKEHUH
MetayuioB. Metamnotepmusi. Hemeramnsl. OcoOEHHOCTH CTPOEHHSI aTOMOB.
3aBUCUMOCTb CBOMCTB raJIOT€HOB OT UX IOJIOXKEHHS B IEPUOJI. CUCTEME.
JdemMoHcTpanuu

OK 01-09




Komnmekuuss MeTajusioB M HEMETa/UIOB. 3akajka H  OTIYCK  CTaJH.
O3HaKOMJICHHE CO CTPYKTYpaMHU CEporo M 0eIoro 4yryHa.
PacnoznaBanue pyn xenesa.

XHUMHUYECKHE CBOMCTBA METAJIJIOB X HEMETAJLJIOB.

JleMOHCTpan UM (BUINOCIOXKETHI)

B3anmopeiicTBue MeTaiioB ¢ HeMeTaulaMu (Kese3a, [IMHKAa U aTFOMUHUS C
CepoM, aTFOMUHHS C MOJOM, CYpPbMBI C XJIOPOM, TOPEHHE JKeJie3a B XJope).
l'openne MeramioB. AmOMHUHOTEpMHs. [OpeHHE HEMeTalloB (Cephl,
docdopa, yris). BeitecHeHre MeHee aKTUBHBIX TaJIOT€HOB U3 PacTBOPOB UX
cozeli 0ojiee aKTUBHLIMU TaJIOT€HAMHU.

Pemenwue 3ama4 mo Teme «MeTayibl 1 HEMETaJLTBI)

JleMoHcTpanuu (BUICOCIOKETHI)

Mogenb TpOMBIIIJICHHOW YCTaHOBKHU JUIsI MPOW3BOJCTBA CEPHOW KHCIIOTHI.
Mopenb nieun s 00Kura u3BecTHsIKa. KOoUeKIuu NpoayKIui CHITMKATHOM
POMBINUICHHOCTH (cTekia, dapdopa, dasHca, IeMEHTa pa3IMYHBIX MapOK U

J1p.)

KonTponbHas padora 1o Teme «Heopranuueckne coemHEHMS»

ITP. Ne4-6

Onpenenenne PH pacteopa cosneit.
BriTecHenue xmopoM 6poma.
Pemrenne skcnepuMEHTAIBHBIX 3aa4.
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Pa3pea 2.

Oprannyeckasi XuMHs 32

Tema 2.1. OcHOBHEIE

IIpeamer opranmyeckoid xuMud. [IpuponHbIE, HCKYCCTBEHHBIE W
CUHTETUYECKUE OpraHuueckue BemiecTBa. (CpaBHEHHE OPraHUYECKUX
BELIECTB C HEOPraHUYECKUMH.

BanentHoCTh. XMMHUYECKOE CTPOEHUE KaK NOPSAINOK COCIMHEHUS aTOMOB
B MOJIEKYJIBI 110 BaJICHTHOCTH.

N3roroBnenune Mozenel MOJIEKyJI OpraHM4eCKHUX BEILECTB.

HOHSITUSA
opranuueckoil xumuu | Teopust cTpoeHust opraHuyeckux coequHeHuit A.M. Bytieposa. OK 01-09
U TEOPHS CTPOCHUS OcCHOBHbBIE TIOJIOKEHUSI TEOPUU XMMHUUYECKOro cTpoeHus. M3omepus u
OpraHUYECKUX n3oMepbl. XUMHUYeCKUue (POpMyJIbl U MOJAEIU MOJIEKYJ B OpraHM4eCcKOn
COEIMHEHUN xumuu. M3oMepust 1 U30MepEHI. .
Knaccudukanus peakuuid B opraHuueckod  xumuu. Peakuuum
MIPUCOEANHEHUS (ruapupoBaHusl, raJIor€HUPOBAHNUS,
TUIPOTalIOreHUPOBaHMS, TUIpaTalyn). Peakuuu OTULICTICHUS
(merumpupoBaHus, NErHIPOraIorTeHUPOBAHUS, AeruapaTanun). Peaknumn
3amMelneHus. Peakum usomepusanuu.
OOmiast XapakTepUCTHKA YTIJIEBOAOPOAOB (ajKaHbl, AJKEHbI, AJKUHBI,
Tema 2.2. apert)
YrieBonopoasl U Ux
N3omepust yrieBogopooB (aKaHbl, aIKEHbI, AJIKUHBI, apEHbI)
IIPUPOJIHBIE OK 01-09
VCTOYHUKU

XHWMHUYECKHE CBOMCTBA YIJIEBOAOPOAOB (aJKaHbI, AJKEHBI, AaJKUHBI,
apeHbl)

Kayuykn




[Ipuponubie HCTOYHHUKK YIIeBOAOpoaoB. IlpuponaHblid ra3: cocras,
MPUMEHEHHE B KAYeCTBE TOILINBA.

Hedpts. CocraB wu mepepabotrka Hedtn. Ileperonka HedTH.
HedrenponaykTsr.

Pemienue 3a1a4 Ha BBIBOJI MOJIEKYJISIPHOU (DOPMYITBI

Tema 2.3.
Kucnopoacoaepxamu
€ OpraHu4YecKue
COETMHEHUS

Onnoaromubie cnupbl. [lonmyueHue sTaHoNia OpOXKEHUEM TIIIIOKO3bI U
rupaTanuei dtuieHa. [ mapokcunbHas rpynmna Kak (pyHKIMOHAIbHAS.
[ToHnsiTHE O TIpEAEAbHBIX OJHOATOMHBIX CIUPTaX. XUMUYECKUE CBOMCTBA
JTaHOJA: B3aMMOJCHCTBHE C HaTpueM, oOpa3oBaHHE TPOCTHIX U
CIIOXKHBIX 3(QUpPOB, OKHCICHHE B aibieruia. [IpuMeHeHwe 3TaHOJa Ha
OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro IOCJIEACTBHUS U MNPeIylpeKICHUE.
MHoroaToMHbI€ CIIUPTHI. [ TMLIEpUH KaK MPEICTaBUTEIb MHOIOATOMHBIX
ciuptoB. KadecTBeHHass peakius Ha MHOTOATOMHBIE  CIIMPTHI.
[IpuMeHeHne riunepuHa.

®enon. Xumuueckue cBoiicTBa (eHosa. BzaumHoe BiIusiHHE aTOMOB B
MoJleKyse ¢eHoa: B3auMOICHCTBHE ¢ TUAPOKCUIOM HATPHUS U a30THOU
kucnotoi. [[pumenenmne geHona Ha OCHOBE CBOMCTB.

Anpnerunpl. [lonarue o0 anpaermpgax. AnpAeruaHas Tpymmna Kak
¢byHkuuoHanpHas. PopManbIeruj M €ro CBOMCTBAa: OKHUCIEHHE B
COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJICHUE B COOTBETCTBYIOLIUN
cnupt. IlonydeHue anbAErHI0OB  OKHUCIEHHEM  COOTBETCTBYIOIIHX
cnuptoB. [lpumeHenue ¢opmanpaeruia Ha OCHOBE €ro CBOWCTB.
Xumuueckue cBoicTBa anbaerunos. Kapbonoseie kucnotel. [lonstue o
KapOOHOBBIX KucioTax. KapOokcuinbHast rpymna Kak (yHKIHOHAJIbHAS.
I'omosnoruueckuit psij npenenbHbIX 0IHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
[Tonydyenne kapOOHOBBIX KUCIOT OKUCICHUEM aJIbAECTUIOB.

Cnoxuple 3¢upbl. Ilomydyenune  crnoxkHbIX 3upoB  peaxuuei

OK 03, OK 04,
OK 05, OK 06-09




srepudukanuu. Crnoxable 3QUpsl B TPUPOAEC, UX 3HAUYCHHUE.
[Ipumenenue ca0XHBIX 3QUPOB HA OCHOBE CBOMCTB. JKUPBI KaK CI0XKHbIE
s¢upsl.  Knaccuduxanus xupoB. XUMHUYECKHE CBOWCTBA  JKHPOB:
TUAPONU3 M TUIPUPOBAHHE >KUJIKHUX >KUPOB. [IpuMeHeHWe XHUpPOB Ha
OCHOBE CBOMCTB. Mbuia. [7roKk03a — BELIECTBO C JIBOWCTBEHHOM
(byHKIMEH — albJeTUAOCTIHPT.

N3omepust KHCIOPOICOAEPIKALTUX COSTUHECHUM

XHUMHUYECKUE CBOKMCTBA KUCIOPOACOAECP/KANX COCTUHEHUN

Pemenue 3aga4 no XuMU4ECKOMY YPaBHEHUIO.

Pemenue 3a1ay Ha BEIBOJI MOJ'IGKy.]'ISIpHOfI q)OpMy.]'ILI BCIICCTBA.

FCHCTI/I‘-IGCK&H CBA3b MG)KIIy Ki1acCaMH HGOpI‘aHI/I‘-ICCKI/IX nu opraHqucxnx
COE€IUHEHUN.




Awmunsbl. [Tonstue 06 aMmuaax. AnudaTuiecKue aMUHbI, UX
KjaccuuKalys 1 HOMEHKIIATypa. AHWINH, KaK OpraHUYeCcKoe
ocHoBanue. [lonydyenue anunnna u3 HuTpodbensona. [Ipumenenue
AQHUJIMHA HA OCHOBE CBOMCTB.

AMUHOKHCTIOTBL. AMMHOKHUCIIOTHI Kak aM(oTepHbIe TU(YHKIMOHATBHBIC
opraHuueckue coequHeHus. [lentuaHas cBs3b U NOIUIEITHIB.
IIpuMeHeHre aMMHOKHUCIIOT HA OCHOBE CBOMCTB. XMMUYECKHE CBOMCTBA
AMUHOKHCIIOT: B3aUMOJEHCTBUE CO IIET0YaMHU, KUCIOTaMU U JAPYT C
IpyroM (peakuus MOJMKOHACHCAUN). XUMHYECKHUEe CBOMCTBA OEJIKOB:
ropeHue, AeHaTypauus, TUAPOJIN3, IIBETHBIE PEaKIUH.

Tema 2.4.
benku. [lepBuuHasi, BTropu4Hasi, TPETUYHASL CTPYKTYPbI OCJIKOB.

A3oTconepxaiue
Aleprrall Bbuonornveckue pyHKIUN OEIKOB.

OpraHuvecKue . OK 01-09
[Tonumepsl. [1nactmaccel. [loyyenne noauMepoB peakuuein

COCAMHCHUS.
moJIMMEpur3al 1 MOJIMKOHACHCALIUH. TepMOHJIaCTI/I‘-IHI)IC u

ITonmumepsr
TepMOpEaKTUBHBIE IU1acTMaccsl. [IpeacraBurenu riacrmace. BonokHa,

ux knaccudukanus. [lomydenue BonokoH. OTAeNbHbIE IPEACTABUTENH

XUMHYECKHUX BOJIOKOH.

JIII3

Ne7,8,9,10

KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCIUHEHUN.

XHAMHYECKUE CBOMCTBA YKCYCHOU KUCIIOTHI. 10
KauecTBeHHble peakuuu Jist O€IKOB

Pemenne skcriepuMEHTAIBHBIX 337ja4 110 OPraHU4eCKON XUMHUH.

A3 B popme KOHTPOIbHOM padoThI (TecT) MO TeMe «Oprannyeckue
COCTUHECHHUSD).

Hroro: 78




3. YCJIOBUS PEAJIM3ALIUA ITPOTPAMMBI JUCHUTIJIMHBI

3.1. TpeGoBaHus K MUHMMAJIBbHOMY MATEPUAJIbHO-TEXHUYECKOMY O0ece4eHH 0

Jiia peanu3anuy IporpaMMbl TUCITUTUIMHBI UMEETCs y4eOHbIN kabuHeT XuMus

O6opynoBaHue yueOHOT0O KaOMHeTa:

HacTteHHbple CTEHIBI OCTOSTHHON SKCIO3UIMu « Tabimiia mo mpaBuiaM TMOBEICHUS B XUMHUYECKOM
KaOHHETeY,

«IIepuoanueckas cucrema .M. Menneneesa»,

Tabnuia pacTBOpUMOCTIY,

«DNEKTPOXUMHUYECKHUI Psii HAIPSIKEHUM METAIIIOBY,

«IIpenenpHble yrieBOIOPOIBI,

«Knaccudukaiys opraHn4eckux CoeIMHEHUN.

HaGop Tabmuny «OCHOBBI XMMHYECKUX 3HAaHUN», KOJUICKIUS «BOJOKHA» EMOHCTpaI[MOHHAS,
kosutekuus «HedTs 1 npoaykThl €€ nepepaboTKu» JeMOHCTpaloHHas1, Koyutekus «Ilmactmaccrny,
KoJueKus «MeTtamiby, Habop aTOMOB I COCTABJICHHSI MOJICKYJ, IOPTPEThl yUEHBIX-XHUMHKOB.
KoMIuiekT peakTHBOB U J1aOOpaTOPHON MOCYIbI.

Texuuueckue cpenctBa odyuenusi: CD ROM nuck «Buptyanbhas maboparopusi. Xumust 8-11

KJIaccC».

3.2. UndopmanuonHoe odecrneyenne o0yueHust
Ilepeyenb yueOHbIX M3aaHNH, UHTEpHET-pecypcoB, JONOJIHUTEIbHON JUTEPATYPHI

OcCHOBHBIC HCTOYHUKHU:

O.C.I'abpuensa, N.I'.OcrpoymoB . Xumus.CI1O yueOnuk:M.: U3naTenbckuii MEHTp «AKaaeMusy»,
2019

JlonoTHUTeIbHBbIEC HCTOYHUKH:

Xumus. 10 knacc: yueb. mist obmeobpazosat. yupexaenuii/ O.C. ['abpuensn, @.H. Mackaes, C.1O.
[Tonomapes, B.W. Tepenun; nox pen. Tepenuna.- M.: JIpoda, 2019.

INabpuensu O.C. Xumus. 11 knacc: yue6. misa obmeodpazosar. yupexaenuit/ O.C. I'abpuensu, I'.I.
JIsicoBa - M.: Jlpoda, 2019.

O.C. I'abpuensn, NU.I'. OctpoymoBa. HacronbHast kuura yuutens xumun 10 kiace. - M.: «bnuk u
K», 2019.

Ps6oB M.A. Tectsl mo xumuu. 11 knacc: x yueOHuky O.C. TI'aGpuensHa «Xumus. 11 kiacc.
bazoBblit ypoBenb» - M.: U3natenberBo «Jx3amen», 2019.

I'apa H.H., 3yeBa M.B. KonTposibHble U npoBepouHble paboTsl mo xumuu. 10-11 xm.: Meton.
nocobue. - M.: [Ipoda, 2019.

I'aBpyceiiko H.II. IIpoBepounsie paboThl o opranudeckoil xumun: Junakr. matepuan: ITocoOue
it yautens. - M.: [Ipocsemenne, 2019.

Haiinexko B.M. Kak HayunTh HIKOJBHUKOB pelIaTh 3aJayd MO OpraHMuYecKkorl xumuu: KH. nms
yuurens. - M.: [Ipocsemienue 2019.

HNuTepHeT pecypcesi:

.chemport.ru
.chemnet.ru
.uchlit.ru
.edu.nstu.ru/ebooks/
Jiteraturnaya.info.ru

o b~ w ke


http://www/
http://www/
http://www/
http://www/
http://www/

4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUSA JUCIUITJIMHBI

KOHTpOJIb H OIEHKA PpE3yjIbTaTOB OCBOCHUA OUCHUIINIMHBI OCYIICCTBIACTCA

B IIpolecce

MIPOBEJICHUS MMPAKTUUYCCKUX 3aHATHI U 1a00PaTOPHBIX paboOT, TECTUPOBAHUS, & TAK)KE BBITTOHEHUS
00y4aroIMMUCS MHAUBUIYAJIbHBIX 33JJaHHH, TPOEKTOB, HCCIEAOBAHUH.

Pe3yabTarnl 00yueHus
(0oCBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opMbI 1 METOAbI KOHTPOJISI H OLIEHKHU
pe3yJbTATOB 00yUYeHHUs

OOyyarommiicst TOJMKEH 3HATh:

*eaoichetiuiue xumudeckue NOHAMUA: BE€IICCTBO,

XUMUYCCKUM 9JICMCHT, aTOM, MOJICKYJia, OTHOCHUTCIIbHBIC
aTOMHasd W MOJICKYJIIpHasA MAcCChbl, HOH, aJUIOTPOIIN,
HU30TOIIbI, XUMHNYCCKasd CBA3b, DJICKTPOOTPULATCIIBHOCTD,
BAJICHTHOCTb, CTCIICHb OKHCJIICHHA, MOJIb, MOJIIpHasA
Mmacca, MOJ'IHpHBIfI O6’bCM, BCIIECTBA MOJICKYJIAPHOI'O H
HEMOJICKYJISIPDHOI'O CTPOCHUA, PaCTBOPHBI, JSJICKTPOJIUT H
HEOJICKTPOJINT,

QJICKTPOJIUTHYCCKAA Jucconuanus,

OKHUCIHNTCIIb n OKHUCJICHHUC nu

BOCCTAHOBJICHHE, TEINIOBOM 3((EeKT peakuuu, CKOpOCTbh

BOCCTaHOBUTCIIb,

XUMHYECKOM pcaKkuuu, XUMHYCCKOC

YIJIEPOIHBIN

KaTalln3,

paBHOBECHE, CKeJeT, (YHKIMOHAIbHAs

IpyIIa, U30Mepus, FTOMOJIOTHUS;

*OCHOBHbIE 3AKOHbI XUMULL: COXpPAaHCHUA MACChl BCUICCTB,
IIOCTOAHCTBA COCTaBa, HepI/IOILI/I‘-IGCKI/Iﬁ 3aKOH,

XUMUU:  XUMHYECKOU

JIMCCOLMAINH,

*ocHO8HbIE meopuu

3JIEKTPOJIUTAYECKOMN

CBSI3H,
CTPOCHUSA
OPraHNYeCKUX COCTUHECHUI;

*eaoicHelluiue  ewjecmea U Mamepuanvl: OCHOBHBIC
cepHas,

mejao4yu, aMMHaK, MUHCPAJIbHBIC

METaIbl M CIUIABHI, CoJigHasA, a30THasd Mo
YKCYCHasi KHCIIOTHI;
yaoOpeHus, METaH, ITHJIEH, alleTWJIeH, OE€H30J, dTaHOJI,
KUPBI, MbUIa, TJIOKO3a, caxapo3a, Kpaxmal, KieTdaTka,
OeNmKM, WCKYCCTBEHHbIE U CHHTETHYECKHE BOJIOKHA,

Kay4yKH, IJ1aCTMacCChl;
VYyamuiics 10JIKEH YMETh:

*Ha3bleamb W3y4YEHHBIE BEIECTBA [0 «TPUBUAILHOW»
WJIU MEXIYHApOJIHON HOMEHKIIATYPE;

*onpeoensims: BaJCHTHOCTh W CTENEHb OKHCIICHHS

XHUMHUYCCKUX JJICMCHTOB, THII XHMHYSCKOH CBSI3H B
COCAUHCHUAX, 3apdl HMOHA, XapaKTCP CpCAbl B BOIHBLIX
pacTBOpax HCOPraHUYICCKUX COCHHHCHHﬁ, OKHCIHTCIIb U
BOCCTAHOBHUTCIIb, BCIICCTB K

PAa3JIMIHBIM KJIaCCaM OPraHUYCCKUX COCI[I/IHCHI/II\/'I;

NPpUHATIJICIKHOCTD

*xapaKmepusoeamb: QJICMCHTBI MaJIbIX ICPUOJ0B IO HX

ITOJIOXKCHHIO B Hepuonnqecxoﬁ CUCTEMC

MATHOAIUIbHASL CUCTEMA OLIEHKU 3HAHUHA

NUCHbMEHHBIH ~ (POHTAIBHBI  KOHTPOIb

(TecTUpOBaHME OTKPBHITOIO U 3aKPBITOTO
WHAUBUYaJIbHbII

THUIIOB), YCTHBIN

KOHTPOJIb.

MUCHbMEHHBIA  (DPOHTAIBHBI  KOHTPOJb

(TecTUpoBaHHE OTKPBITOTO U 3aKPBITOTO

THUIIOB), YCTHBIN WH/VBH Ty aJIbHBIN
KOHTPOJIb.
MUCbMEHHBIA  (POHTANBHBIH  KOHTPOIb

(TecTUpoBaHHE OTKPBITOTO U 3aKPBITOTO

THUIIOB), YCTHBIN WHVBHTyaJIbHBIN
KOHTpPOJIb.
MPaKTHYECKUI (bpOoHTANBHBII 51

WHIUBUyalbHBIA KOHTPOJIb




ob1me CBOMCTBA

HEMETaJlJIoB,

.M. Menneneena; XUMHUYECKHE

MCTAJJIOB, OCHOBHBIX KJI1aCCOB

HCOPTraHNYCCKUX n OpraHu4YCCKUX COCI[HHGHHfl;

CTPOCHUC u XHUMHUYCCKUC CBOMCTBa HN3YUCHHBIX

OpPraHn4€CKux CO@ﬂHHCHHﬁ;

*00bACHAMb. 3aBUCHUMOCTh CBOWMCTB BCIICCTB OT HX

coCTaBa M CTPOCHHUS; MPHUPOJY XHUMHUUECKOU CBSI3U
(MIOHHOM, KOBAJICHTHOW, METaJUIMYECKOW), 3aBUCHUMOCTH
CKOPOCTH peakuuu  H

XUMHYECKOI'O paBHOBECH S OT pa3/IMYHBIX (baKTOpOB;

XHUMHYECKOU ITOJIOKCHU S

*6bINONHAMb XHUMHAYECKUM SKCIICPUMCHT 110

PacCiiO3HaBaHHIO BaKHEHIIIMX HEOPTaHUYCCKUX u

OpraHN4YCCKHX BCIICCTB,

*nposooums  CaMOCTOSTENBHBI TIOUCK XUMHUYECKOU
nHpopmauu c
WUCTOYHHUKOB (TIEYATHBIX H3JIaHWH, KOMITBIOTEPHBIX 0a3

WNHTtepHera);

HCIIOJBb30BaHUECM Ppa3INIHbIX

JAHHBIX, UCIOJIb30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTUU JUIsl 00pabOTKU M Iepelayd XUMHUYECKOU
nHGOPMALINY U €€ TIPEICTABICHUS B pa3IMIHbIX (hopMax;

UCNONIL306aMb  NPUOOPEMEHHble 3HAHUS U YMEHUS 8
NPAKMU4ecKou 0esamenbHOCMU U NOBCEOHEBHOU MHCUZHU
ons:

*0OBSACHEHUS! XUMHYECKUX SIBJIEHUH, NMPOUCXOASIIUX B
MpUpO/IE, OBITY U Ha POU3BOJICTBE;

*ompeneneHuss BO3MOXKHOCTU TPOTEKAHUS XUMHUYECKHX
HpeBpaHIGHI/II\/'I B paSHHqHLIX yCJ'IOBI/IﬂX U OLOCHKU WUX
MOCJIEICTBUH;

*IKOJIIOTMUECKH TPAMOTHOTO TMOBEACHUS B OKpYKaroIlien
cpele M OIEHKH BIMSHHUS XUMHUYECKOTO 3arpsi3HEHHS
OKpy’ Karollled cpeibl Ha OpraHU3M 4YeJIOBEKa M Jpyrue
YKUBBIE OPTaHU3MBI;

*0e30MmacHOT0 00paIleHUs ¢ TOPIOYUMHU U TOKCHYHBIMU
BelIeCTBaMH, J1a00paTOPHBIM 000PYI0BaHUEM;

*MPUTOTOBJICHUS PACTBOPOB 3a/laHHON KOHILIEHTPAIMH B
OBITY U Ha POU3BOJICTBE;

* KpHTH‘-ICCKOfI OLICHKHU AOCTOBCPHOCTU XHM.

nH(pOpMalKHY, TOCTYMAIONIEN U3 Pa3HbIX HICTOYHUKOB.

MUCHbMEHHBIA  (DPOHTANBHBIM  KOHTPOJIb

(TecTUpOBaHHME OTKPBHITOIO U 3aKPBITOTO

THIIOB), YCTHBIH WHMBU1yaIbHBIN
KOHTPOJIb.
NUCHbMEHHBIH  (DPOHTAIBHBIA  KOHTPOJIb

(TecTUpOBaHUE OTKPBITOTO M  3aKPBITOrO
THIIOB)

NUCbMEHHBIH  (DPOHTAIBHBI  KOHTPOJIb
(TecTUpOBaHHE OTKPHITOTO M  3aKPBITOrO

THUIIOB), YCTHBIN WH/VBHlyaJIbHBINA

KOHTPOJIb.

YCTHLIﬁ I/IH,I[I/IBI/I,Z[yaJ'IBHHﬁ KOHTPOJIb,

MPaKTUYECKUH (PPOHTATBHBIA KOHTPOJIb

CaMOKOHTPOJIb

CaMOKOHTPOJIb







