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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEHN IPOTPAMMBI
OBIIEOBPA3OBATEJBHON IUCIIUIIJINHBI
OV/1.09 Xumus

1.1. MecTO TUCHMILIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOM NMPOIrPaMMbI:

Vuebnas  mucummamaa @ OVY.09  Xumus  sgBasercs — 00A3aTCIbHOM  YacThIO
00111e00pa3oBaTEILHOTO IIMKIIa 00pa3oBaTeaIbHON TporpamMmbl B cooTBeTcTBUU ¢ PI'OC CIIO n
OI'OC COO mo cnenmansHoctu  44.02.02 IpenonaBanue B HaYaIbHBIX KJlaccax.

1.2. Heap u miianupyemMsblie pe3yJabTaThl 0CBOCHHS TMCUMILINHBI:
1.2.1. leab 001meo0pa3oBaTe/IbHOM IHCIUILIAHBI

Coneprxanue nporpaMmbl 00111€00pa30BaTEIbHON AUCIUIUTMHBI « XUMHUS» HAMPaBICHO HA
JOCTIDKCHHUE CIIENYIONed 1enu: (GOpMUPOBAHUE Y CTYJIEHTOB MPEACTABICHUA O XMUMHYECKOMH
COCTaBIISIIONIEH E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa KaK OCHOBBI NPHUHATHUS PEIICHUN B
KU3HEHHBIX U MTPOU3BOJICTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOT'O IMOBEJICHUS B IPUPOIHOM Cpeie.

3amaun: 1) chopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XUMUYECKUX
MPOLIECCOB U SIBJICHHUM B OKPY’KaIOIIEH cpesie, IIeIOCTHOW HayYHOW KapTHHBI MUPA, B3aUMOCBSI3U
Y B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTAaBJIATH (OPMYJIbl HEOPTaHMYECKUX M OPTaHUYCCKHX BEIIECTB,
YpaBHEHUSI XUMHUYECKHX PEAKIUN, OOBSACHITHh HX CMBICI, HUHTEPIPETUPOBATH PE3YJbTATHI
XUMUYECKHUX IKCTIEPUMEHTOB,

3) chopmupoBaTh HABBIKUA MPOBEACHUS MPOCTEHINNX XMUMHUYECKHX SKCIIEPUMEHTATBHBIX
UCCIIeIOBaHUN ¢ CcOONIOZeHHEM TMpaBWil O€30MacHOro OOpallleHuss C BeUlecTBaMu U
71a00paToOpHBIM 000PYIOBaHHEM;

4) pa3BUTh YMEHHUS HCIIOIH30BATh MHPOPMAIMIO XUMUUYECKOTO XapaKTepa U3 PasudHbIX
HWCTOYHUKOB;

5) cdopmupoBaTh yMEHHsS TPOTHO3UPOBATH TOCJIEACTBHS CBOEH JIEATEIBHOCTH W
XUMHUYECKHUX, MPUPOJIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MIPOIIECCOB;

6) cdopmupoBaTh TMOHUMAHHE 3HAYMMOCTH JOCTIDKCHUN XHWMHUYECKOWM HayKu U
TEXHOJIOTUH JJI Pa3BUTHS COITMAIBHON U MIPOU3BOJICTBEHHOM cep.

B pesynbrate ocBOCHUS NUCIUTIUIMHBI 00YUYaIOIIUICS JOTKEH 3HATH!

* BUKHEHIIINE XUMUYECKUE TIOHSITHS: BEIIECTBO, XMMHUYECKUN JIEMEHT, aTOM, MOJIEKYJa,
OTHOCUTEJNIbHbIE aTOMHAas M MOJIEKYJSipHAs MAacChl, MOH, aJUIOTPOIHUS, U3OTOIbI, XUMUYECKAS
CBSI3b, DJICKTPOOTPHUIATEIHLHOCTH, BAJICHTHOCTh, CTEIICHh OKHCJICHHS, MOJIb, MOJISIpHAs Macca,
MOJIIPHBI 00BEM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYJISIPHOTO U HEMOJEKYJISPHOTO
CTPOCHHUSI, PACTBOPBI, OJJIEKTPOJIUT U HEIJIEKTPOJIHUT, DICKTPOIUTHUYECKAss AMCCOLHUAIIMS,
OKHCJIUTEh W BOCCTAHOBHUTENb, OKHUCJICHHWE M BOCCTAHOBJICHHE, TEIJIOBOW 3¢ (eKT peakiuwu,
CKOPOCTb XMMHYECKOW peaklMH, Karalu3, XMUMHYECKOE pPaBHOBECHUE, YIJIEPOAHBIM CKEJET,
(hyHKIMOHANIbHAS TPYIIIA, U30MEPHsl, TOMOJIOTHSI;

* OCHOBHBIC 3aKOHBI XUMHUU: COXPAHEHHUS MAaCChl BEIECTB, MOCTOSHCTBA COCTaBa BEIIECTB,
[Tepuonnueckuii 3axoH .M. Menneneena;

* OCHOBHBIC TEOPUM XUMHUU: XUMHUYECKOW CBSI3U, JJICKTPOJUTHUUECKON THUCCOIMAIINH,
CTPOEHHUSI OPraHUYECKUX U HEOPTraHUUYECKUX COCIUHEHUIA;



* BaKHEHIIIUE BEILIECTBA U MAaTepUalIbl: BAXKHEHIIINE METaJUIbl U CIUIABBI; CEpHAsi, COJIsTHAS,
a30THAasi M yKCYCHasl KUCIOTHI, OJIarOpoJHbBIE Ta3bl, BOJOPOJ, KHCIOPO, TaJOTEHBI, IMEIOYHbIE
METaJIJIbl; OCHOBHBIE, KUCIIOTHBIE M aM(pOTEPHbIE OKCUJIBI U TUAPOKCUIBI, IEJIOUH, YTICKUCIBIN U
yYrapHBIN T'a3bl, CEPHUCTHIN ra3, aMMHAK, BOJA, IPUPOIHBIN ra3, METaH, 3TaH, TUJICH, alleTUIICH,
XJIOPUJ HaTpus, KapOoHAT U THAPOKapOOHAT HaTpus, kapOoHaT m (ocdar kampius, OCSH30II,
METaHOJ M ATAHOJ, CJOXKHBIE A(UPHI, KUPBI, MbLJIA, MOHOCAXapUAbl (IJIIOK03a), TUCAXapUIIbI
(caxapoza), mnonucaxapuibl (Kpaxmaa W UEJUII0I03a), AHWUJIWH, AaMHUHOKUCIOTHI, OE€JKH,
UCKYCCTBEHHBIE 1 CHHTETUYECKHE BOJIOKHA, KAYUyKH, IIJIACTMACChI

B pe3ynbrare 0CBOCHMS TUCHHUIIIIMHBI 00Y4AIOIIMIICS TOJKEH YMeTh!

* Ha3bIBaTh: U3YUYCHHBIC BEIIECTBA MO TPUBUAIHHOMN WIIM MEXIYHAPOIHOW HOMEHKIIATYPE;

* ONpENENsATh: BaJE€HTHOCTh U CTENEHb OKUCIEHUS XUMHUUYECKUX OJEMEHTOB, THII
XUMUYECKOW CBSI3M B COCIUMHEHUSIX, 3apsA]l HOHA, XapaKTep Cpeabl B BOJHBIX PacTBOpPax
HEOPraHWYeCKUX M  OpPraHWYeCKUX  COCIUHEHUH, OKUCIUTEIh U  BOCCTAaHOBUTEIND,
MIPUHAJJIKHOCTD BEIIECTB K Pa3HbIM KJlacCaM HEOPraHUYECKUX U OPTaHUYECKUX COCIUHEHUM;

* XapaKTepHU30BaTh: JIEMEHThl MaJlbIX NEPHOJOB MO UX MonoxeHuto B [lepmonnueckoit
cucteme /.M. Menneneesa; o0mue XMMHYECKHE CBOMCTBA METAJJIOB, HEMETANIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKUX W OPraHUYECKUX COCAUHEHHI; CTpOEHHWE M XMMHYECKHE CBOWCTBA
M3y4YEHHBIX HEOPTaHUYECKUX U OPTaHUYECKUX COCTUHEHUI;

* OOBSICHATH: 3aBHCHMOCTh CBOWCTB BEIIECTB OT WX COCTaBa M CTPOCHHS, NPUPOIY
XUMUYECKOU CBSA3M (MOHHOW, KOBAJCHTHOM, METAINIMYECKOM M BOJOPOIHOI), 3aBUCHMOCTH
CKOPOCTH XMMHUYECKOW pEaKIMu U TMOJ0KEHUE XUMUYECKOTO PaBHOBECHUSI OT PA3IUUYHBIX
(hakTOpOB;

* BRIMIOJHATh ~ XMMHYECKHUH  OKCIEPUMEHT: TI0  PACIO3HAaBAaHUIO  BaKHEUIIHX
HEOPraHMYECKUX U OPraHUYECKUX COCTUHEHUN;

* MPOBOJUTh: CAMOCTOATENIbHBIA MOUCK XUMHUYECKOW HMH(POPMAIIMU C HCIOJIb30BaHUEM
Pa3IUYHBIX UCTOYHUKOB (HayYHO-TIOMYJISIPHBIX U3JaHUN, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WNuTepHera); WCMONB30BaTh KOMIBIOTEPHBIC TEXHOJOTHUU i OO0pabOTKM U Tepenadu
XUMUYECKOU MH(POpMAIINH U €€ MPEICTABICHUS B Pa3IUYHBIX (hopMax;

* CBSI3bIBATh: U3YUYECHHBIN MaTepUal co CBOeH MpodecCuoHAIbHOMN AESITeIbHOCTHIO;

* pemiath: pacyeTHbBIE 3aJ]a4H 110 XUMUIECKUM (OopMyJiaM U yPaBHEHUSIM;

HCMOJb30BATh MPUOOPETCHHBIC 3HAHUS M YMEHHS B TMPAKTUYECKOW NESITEIHHOCTH U
ITOBCEHEBHOM KU3HMU:

* I OOBSICHEHUS XMMHYECKHX SIBIICHUW, TPOUCXOAIIMX B MPUPOJE, OBITY W Ha
MIPOU3BOJICTBE;

* ONpEJEICHUs BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX IMPEBPAICHUM B PA3TUYHBIX
YCJIOBHSIX U OIEHKHU UX TMOCIECTBUIA;

* SKOJIOTMYECKU TPAaMOTHOIO MOBEACHHS B OKpYKarolleil cpene;

* OLICHKM BIIMAHHUS XUMHUYECKOTO 3arpsi3HEHHsS] OKpPYKaloIIeil cpenbl Ha OpraHu3M
YeJIOBEeKa U JPYTHUe )KUBbIE OPTaHU3MBI,

* 0e30MacHOro O0paleHus ¢ TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH U J1A0OPaTOPHBIM
o0opynoBaHUEM;

* MPUTOTOBJICHHUSI PACTBOPOB 3aJaHHON KOHIIEHTPAIIMU B OBITY M Ha MPOU3BOCTBE;

* KPUTUYECKON OIEHKHU JOCTOBEPHOCTH XUMHUYECKOW WH(MOpPMAIMK, TOCTyHarome u3
Pa3HBIX UCTOYHHUKOB.



1.2.2. [Inanupyembie pe3yJibTaThbl OCBOCHUS 00111€00pa30BaTE/IbHOI IUCIUIJINHBI B
coorBercTBNU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco6oe 3HaueHue aucruiinaa nMmeet npu Gopmuposannu OK u TTK

Koa n IInanupyemsle pe3yJibTaThl 0CBOCHHS AU CHUILTHHBI
HanMeHOBaHHe
(l)OpMI/IpyeMbIUX Oo61mme JAucnunianHapHbie
KOMIeTeH Ui
OK 01. B yacT Tpy/10BOro BOCIIUTAHUS: - BJIQJCTh CUCTEMOM XUMHYECKHUX 3HAHUH,
BriOupars - TOTOBHOCTb K TpPYJy, OCO3HAHHE | KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIIHE
CIOCO0BI LIEHHOCTH MacTepCTBa, TPYJOIO0ME; | MOHATUSA (XUMHUYECKUI 3JIEMEHT, aToM,
pereHus 3a1a4 - TOTOBHOCTb K aKTHBHOM | QJIEKTpOHHAsi 000J0YKa aroma, s-, p-, d-
IpopeCCUOHANIBH | IEATEIbHOCTH TEXHOJIOTMYECKOH M | 3JIEKTPOHHbIE OpOUTAIM aTOMOB, HOH,
Ol IEATENBHOCTH | COLUATBHOM HaNpaBJICHHOCTH, | MOJIEKYJIa, BaJICHTHOCTD,
IPUMEHUTEIBHO | CIOCOOHOCTH UHULIUUPOBATh, | 3JIEKTPOOTPULIATEIBHOCTD, CTEIEHb
K Pa3InYHBIM IUTAHUPOBAaTh W CAMOCTOSITETIHHO | OKUCIICHUS, XUMHUYECKash CBS3b, MOIIb,
KOHTEKCTaM BBINOJIHATB TAKYIO 1€ATEIbHOCTD; MOJISIpHAsT —Macca, MOJISIpHBIH — 00BeM,
- HMHTEpeC K pa3u4yHbIM cdepam | yrIepoAaHblii  cKeneT, (yHKIHOHAIbHAS
poecCUOHALHOMN 1eATENIbHOCTH, rpymmna, paiukal, H30MepHs, H30Mepbl,
OBaajenue YHUBePCAJbHBIMH | TOMOJIOTHYECKUH psn, TOMOJIOTH,
y4eOHbIMHU MO3HABATEJBHBIMH | YIIIEBOJOPO/BI, KHUCIIOPOA- u
AeiicTBUSIMU: a30TCoAEpIKaIue COCMHEHUS,
a) 0a3oBble JIOTHYECKHe IeiCTBUSA. | OMOJIOrMYECK  aKTHUBHBIE  BEILECTBa
- CaMOCTOSTENBHO (OPMYIHUPOBAThH U | (YITIEBOIBI, JKHUPBI, OEJIKH), MOHOMED,
aKTyaJHU3UpOBATh npobiemy, | HoJIUMep, CTPYKTYpPHOE 3BEHO,
paccMaTpuBaTh €€ BCECTOPOHHE; BBICOKOMOJICKYJISIPHBIE COeIMHEHUS,
- YCTaHaBIUBaTb  CYLIECTBEHHBIN | KpUCTAIUINYECKAs peleTka, THUIIBI
NpU3HAK WM OCHOBAaHUS  JUIS | XAMHUYECKUX pPEaKIUd  (OKUCIUTEIHHO-
CpaBHEHMs,  KJIacCU(UKAMM U | BOCCTAHOBUTEIbHBIE, 9K30-U
000011eHNS; SHAOTEPMUYECKUE, pEaKUUU  HOHHOTO
- ONpelensTh ILeNu JAEATeNbHOCTH, | OOMeHa), pacTtBop, 3JIEKTPOJIUTHI,
3aJaBaTh IMapaMeTpbl U KPUTEPUH UX | HEDJIEKTPOIIHTHI, AIIEKTPOITUTHIECKAsT
JOCTHKEHUS; Jccolanus, OKHCITUTEIb,
- BBUIBIATH 3aKOHOMEPHOCTH U | BOCCTAHOBHUTENb, CKOPOCTb XHWMHYECKOU
IPOTUBOPEYUS] B PACCMATPUBAEMBIX | pEAKIIMM,  XMMHUYECKOE  pPaBHOBECHE),

SIBJICHHSIX
- BHOCHTH KOPPEKTUBBI B
JEATEIHHOCTD, OIICHUBATH
COOTBETCTBUE PE3yIbTAaTOB IIEIISM,
OIICHWBATh  PUCKH  ITOCIICJICTBUHN
NEATEITbHOCTH;

- pa3BHUBaTh KPEATHBHOE MBIIICHUE
MIPH PEIICHUN KU3HESHHBIX TIPOOJIEM
0) 0a30BbBIE HCCJIeI0BATeIbCKHUE
JleficTBUA:

- BJIaJieTh  HaBBIKAMH
HUCCIEA0BATEIBCKOM
NEeATETbHOCTH,
paspernieHus mpooem;
- BBISIBIISITh MPUYHHHO-CIICJICTBEHHBIS
CBS3M W aKTyaJU3WpOBaTh 3aJ]lady,
BBIIBUTATh THUIIOTE3y €€ pEeIleHNUs,
HaxOJIUTh apTyMEHTBI TUTS

y4eOHO-
U TPOEKTHOU
HaBbIKaMU

TEOpUU M 3aKOHBI (TEOpUsS] XUMHYECKOIO
CTPOEHHUSI OpraHUYecKHX BemecTs A.M.
bytiiepoBa, TEOpHUS DIEKTPOIUTHYECKON

JUCCOIMAlMY, TEPUOJUYECKUNA  3aKOH
JA.N. MenneneeBa, 3aKOH COXPaHEHUS
MaccChl), 3aKOHOMEPHOCTH,
CUMBOJHNYECKUHA SI3BIK XHAMUH,
(haKTOJIOTUUECKHUE CBEJEHUS O CBOMCTBAX,
cocTaBe, TIONIYUEHUH U  OE30MaCHOM
HUCIOJI30BAaHUU BaYKHEHIIINX
HEOPraHUYECKHUX H OpraHUYECKUX
BEIIECTB B OBITY ©  MPaKTHYECKOU

JACATCIIbHOCTH YCJIIOBCKA,

- YMCTb BBIABIIATH XapaKTCPHBIC ITPU3HAKN
U B3aNUMOCBA3b U3YUYCHHBIX HOHHTHﬁ,
INPUMCEHATE COOTBETCTBYIOIIHEC IIOHATUSA
npu OmnucCaHnunu CTPOCHUA U CBOICTB
HCOPTaHUYCCKUX n OpPraHu4€CKux




JTI0KAa3aTesIbCTBa CBOMX YTBEPKICHHUI,
3a/1aBaTh MapaMmeTpbl M KPUTEPHUU
peuieHus;

- aHAJIN3UPOBATh MIOJIyYEHHBIE B X0JI1€
peuieHus 3a/1auu pe3ynbTaThl,
KPUTHUYECKH OIICHUBATH ux
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
HU3MEHEHUE B HOBBIX YCIIOBHSX;

- yMETb IIEPEHOCUTh 3HAHHUS B
[IO3HABATEJIbHYI0O U IPAaKTHUYECKYIO
00JacTH KU3HEACSITENbHOCTH;

- YMETb HMHTETpUpOBaTh 3HAHUS W3
Pa3HbIX IPEeIMETHBIX 00JIacTell;

- BBIJIBUT'aTh HOBBIE uJeu,
[peaJiaraTb OPUrMHAIbHBIE ITOAXO/BI
U PEILCHHUS;

- CHOCOOHOCTH UX HCIIOJIBL30BAHUS B
HO3HABaTEJILHOU U COLIMATILHOU
MpPaKTUKE

BEILIECTB M MX NPEBPAILECHUN; BBISBIATH
B3aUMOCBSI3b ~XMMHUYECKMX 3HAHUU C
MOHATUSAMHU W TPEJICTABICHUAMH JPYIHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb WCIOJb30BATh HAUMEHOBAHUS
XUMHYECKUX COCTMHEHUN
MEXIYHAPOJAHOTO COK3a TEOPETUYECKON 1
NPUKIATHON XUMHUU U  TPUBHUAIBHBIC
HA3BaHMsI BaKHEWUIIMX BEUIECTB (STHUIICH,
alleTUJIEH, TJIALEPHH, ¢eno,
dbopmanbaerusu, YKCyCHast KHCJIOTA,
[JIMLWH, YTapHbIM a3, yrIeKHUCIbIA Ias,
aMMHUaK, TallleHas W3BECThb, HeEraleHas
U3BECTh, MHUTHhEBAas COJA U JIPYTHUX),
COCTaBIAATh (DOPMYIJIBI HEOPTaHUYECKUX U
OpPraHWYEeCKUX  BEUIECTB,  YpaBHEHUS
XUMHUYECKUX pEaKiuil, OOBACHATh HUX
CMBICJI,  TIOATBEPKAATh  XapaKTEepHBIC
XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMU U
3anuCcsIMU YpaBHEHUI XUMUYECKUX
peaKuuii;

- YMEThb YCTaHaBJIMBAThb MPUHAJIEKHOCTD
M3yYEHHBIX HEOPTraHUYECKUX u
OpraHWYEeCKUX BEUIECTB K OMNPEEICHHBIM
KJlaccaM M IrpynmnaM  COCIMHEHUH,
XapaKTEePU30BaTh UX COCTaB U Ba)KHEHIINE
CBOMCTBA; OMPENEIATh BUABl XUMHUYECKUX

cBsA3el (xoBajIeHTHas, VOHHa,
METaJIJIM4ecKasl,  BOJOpPOJHAsA),  THIIbI
KPUCTAINIMYECKUX  PELIETOK  BEIIECTB;

KJIacCCU(PUITUPOBATh XUMUUECKHUE PEAKITUH;

- chopmupoBaTh MpEACTABICHUS: O
XUMHUYECKOH COCTaBJISTIONIEH
€CTECTBEHHOHAyYHOM  KApTUHBI  MUDA,
pOJ'II/I XUMHUHU B IIO3HAHUU SIBJICHI/Iﬁ

OpUpOJBI, B (POPMUPOBAHUM MBIIUIEHUS U
KYJIbTYpPbI JUYHOCTH, €€ (PYHKIIMOHAIBHON
IpaMOTHOCTH, HEOOXOAUMOMN IS peLIeHUs
MPAKTUYCCKUX 3ada4 W OKOJIOTrM4YC€CKHU
00OCHOBaHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM CPEIE;

- yMeTb MpPOBOAMTH  pacyeThl IO
XUMHUYECKUM (opMynaM U ypaBHEHUSIM
XUMUYECKUX PEeaKIuil ¢ MCIOJIb30BaHUEM
(bu3NYECKUX BEIMYUH, XapaKTEePU3YIOIINUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchl, Oo0beMa (HOpMaJIbHbIE YCJIOBUS)
rasos, KOJINYeCTBa BEILIECTBA,
HUCIIOJIBb30BaTh CHUCTEMHBIC XHMHNUYECCKHE
3HAHUS JUISI TPUHATUS  pelleHuidl B
KOHKPETHBIX KHN3HCHHBIX CUTyalusix,
CBSI3aHHBIX C  BENIECTBAMH M  HX
PUMEHEHHSIM.




OK 02.
Hcnonb3oBars
COBpPEMEHHBIC
CpezacTBa MOUCKa,
aHaM3a u
HMHTEPIPETAIH
nHpopManuu u
MH(POPMAIIMOHHBI
€ TEXHOJIOTUU
JUTSI BBITIOJTHEHUS
3ama4
npodeccuoHabH
Ol JIeATEITbHOCTH

B o0gacTtH 1EHHOCTH HAY4YHOIrO
MO3HAHUS:

- c(hopMUPOBAHHOCTH
MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO Pa3BUTHUS
HAayKd U OOLIECTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha JUAJIOre KYJIBTYp,

CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOETO MECTa B IOJUKYIBTYPHOM
MHpE;

- COBEPIICHCTBOBAaHUE A3BIKOBOM H
YUTATEILCKOM KYJIbTYpbI KakK
CpPEACTBAa B3aUMOJICUCTBUS MEXIY
JIFOJIBMH U TTIO3HAHUS MUDA;

- OCO3HaHME IIEHHOCTH Hay4YHOU
JIeATSIILHOCTH, TOTOBHOCTD
OCYULIECTBIISATh MIPOEKTHYIO n
HCCIIEIOBATENBCKYIO  AEATEIbHOCTh
WHJMBU1yaJIbHO U B TPYIIIIE;
OBjaaaenue YHHBeEpPCAJIbHbIMU
YueOHbIMU NMO3HABATEJILHBIMH
JeHCTBUAMM:

B) pabora ¢ ungopmanmei:

- BIQJCTh HaBBIKAMHU TIOJTYYCHUS
uH(pOpMalUU U3 UCTOYHUKOB Pa3HbIX
THUIIOB, CaMOCTOSITEITEHO
OCYLIECTBIATh  IOMCK, aHaJm3,
CHCTEMATH3alUI0 M HHTEPIPETAIIIO
uHbOpMallMK pa3IMYHBIX BUAOB U
dhopm mpencTaBieHus;

- cO37aBaTh TEKCTHl B PAa3IUYHBIX
dbopmaTax ¢ y4YeTOM Ha3HAYCHUS
uHbOpMallUU U 1IEJIEBOH ayTUTOPHH,
BbIOMpas ~ ONTHUMallbHyl0  (opmy
NPEJCTAaBICHNS U BU3yalU3alluu;

- OILICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh ~ UMHpOpMaLuu, €€
COOTBETCTBHE IPaBOBBIM u
MOpPaJIbHO-ITHYECKUM HOpMaM;

- WCIIOJIh30BATh cpexacTsa
MH(pOPMAaLMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHA B
peleHnH KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX u
OpraHU3aI[MOHHBIX 3a1a4 c
co0II0IeHNEM TpeboBaHuUM
SPrOHOMHUKH, TEXHUKU OE€30MaCHOCTH,
TUTHEHBI, pecypcocOepexeHus,
MIPABOBBIX M 3THUECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 06€30MMacHOCTH;

- BJIaJIeTh HaBbIKAMH PaclO3HaBaHUS
1 3al1UThl HTHOpMaIuH,
MH(POPMAIMOHHOM 0€30MacHOCTH
JMYHOCTH,

- yMeThb IUIAaHUPOBaTh U  BBIMOJIHATH
TUTAHUPOBATh M BBHITIOJIHITh XUMHUYECKUIN
AKCIICPUMEHT (mpeBpateHus
OpraHWYeCKUX BEIIECTB MPU HArpeBaHUH,
MOJIyYeHHUE OJTWIEHA U H3yYEHHE €ro
CBOMCTB, KaueCTBEHHBbIC pEaKIMU Ha
aJIbJIETU]IbI, KpaXMall, YKCYCHYIO KUCJIOTY;
JeHaTypanusi OCJNKOB TMPU HATrPEBAHHH,
[BETHBIE pEaKIUu OENKOB; IMPOBOJIUTH
peaKiuu HWOHHOTO OOMEHa, OIMpeAeIsiTh
Cpelly BOJHBIX PAacTBOPOB, Ka4eCTBEHHBIE
peakuuu Ha cynabdar-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HAa KAaTHOH AaMMOHUS;
pemarh HKCIEPUMEHTANIbHBIE 3a/layu 10
temam "Metauel" u "Hemeramnel") B

COOTBETCTBUU C TMpaBWJIAMH TEXHHUKH
0e30macHOCTH  NpH  OOpalleHHH  C
BELIECTBAMHU u 1a00paTOPHBIM
00opyI0BaHUEM; NPECTABIIATh

pe3ysbTaThl XUMHUYECKOTO ASKCIEPUMEHTa
B bopme 3arucu ypaBHEHUH
COOTBETCTBYIOLIUX peakuuin u
(GbopMyIMpOBaTh BBIBOJBI HA OCHOBE 3THX
pE3yIbTATOB;

- yMeThb AaHAJM3UPOBATh XMMUYECKYIO
nH(pOpMaLIMIO, MOJYYaeMyI0 M3 DPa3HBIX
HCTOYHHUKOB (cpencTB MaccoBOM
uH(popmanuu, cetb IHTEpHET U Apyrue);

- BJNAJETh  OCHOBHBIMH  METOJIaMH
HAy4YHOTO MMO3HAHMS BEILIECTB u
XUMUYECKUX  SIBJICHUN  (HaOmrojcHue,
HU3MEepeHue, IKCIIEPUMEHT,
MOJIEJTUPOBAHUE);

- yMeTh TPOBOJWUTH  pPacyeTbl IO

XUMUYECKUM (GOopMylIaM M YpaBHEHHIM
XUMHUUYECKHX PEAKIUI C MCIOJIb30BaHUEM
(GU3NYECKUX BEIMYMH, XapaKTEPU3YIOLINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0beMa (HOpMaJIbHBIE YCIIOBHS)
ra3os, KOJINYECTBA BEILIECTBA,
UCIIOJIb30BaTh CUCTEMHBIE XMMHUYECKHE

3HaHUS JUIsl TOPUHATUS  pEUIeHUH B
KOHKPETHBIX  JKU3HEHHBIX  CHUTYyalUsX,
CBSI3aHHBIX C  BEHIECTBAMH M  HX
IIPUMEHEHHUEM,;




OK 04. - TOTOBHOCTh K CaMOpa3BUTHIO, | - YMETh IUIAHUPOBATb U  BBIMOJHATH
S¢pdexkTnBHO CaMOCTOSITENIbHOCTH U | XMMHUYECKHUI 3KCIEPUMEHT (IIpEeBpaIlCHUs
B3aMMO/JICICTBOBA | CAMOOIIPEIEIICHHUIO; OpPraHMYECKHUX BEILECTB IIPU HArPEBAHMH,
Th ¥ pa0OTaTh B | -OBJIQJICHUE  HABbIKAMH  y4eOHO- | MOJy4YeHHE OSTWICHA U M3yYCHHE €ro
KOJUIEKTHBE U UCCJIEIOBATEIbCKOM, TPOCKTHOW U | CBOWMCTB, KA4E€CTBEHHBIC pEakUuu Ha
KOMaH/Ie COLIMAJIbHOMU JESITEILHOCTH; aJIbJIETUJIbl, KpaxMaJl, YKCYCHYIO KUCJIOTY;

Osaanenue YHHBEPCAJIBHBIMH | ICHAaTypalus O€lIKOB NpHU HarpeBaHUM,

KOMMYHUKATHBHBIMHU [[BETHBIE PEAKIMHU OEJKOB; MPOBOIUTH

AefiCTBUSIMU: pEeakIMM HOHHOrO OOMEeHa, ONIpeAeiATh

0) coBMecTHasl 1eSITeJIbHOCTD! Cpelly BOJHBIX PAacTBOPOB, Ka4€CTBEHHBIE

- NOHMMaTh W  HUCHOJNb30BATh | pEAKUMKU Ha Cyiabdar-, KapOoOHAaT- U

[IPEUMYIIECTBA KOMaHIHOU U | XJOpUI-aHUOHBI, HAa KaTUOH aMMOHUS;

WH/MBUYaJIbHOU paboThI; pelmars SKCIEPUMEHTAIBHBIE 3aladu 110

- I[pUHUMATh Lenu coBMecTHOH | TeMaM "Mertamisl" u "Hemeranns") B

JESATEIIbHOCTH, OPIaHU30BbIBATh U | COOTBETCTBUM C IPaBUIAMM TEXHUKH

KOOPAMHUPOBATh JCHCTBUS 1O €€ | 0€e30MacHOCTH  Mpu  OOpalieHuu ¢

JOCTHMKCHHUIO:  COCTaBIATh  IUIAH | BEILIECTBAMU U 1a00paTOPHBIM

NEHCTBUM, pacHpeneniarb pojid ¢ | 000pyIOBaHHUEM; IIPEACTABIITH

Y4ETOM MHEHUI YYaCTHHUKOB | p€3yJIbTaTbl XMMHUYECKOTO HKCIEPUMEHTA

00CYyXIlaTh pPEe3yJIbTaThl COBMECTHOH | B dopme 3aIIUCU YpaBHEHUH

paboThI; COOTBETCTBYIOIIUX peakuui "

- KOOPJMHUPOBAaTb U BBIIOJHATH | POPMYIMPOBATH BBIBOJABI Ha OCHOBE 3THX

paboTy B  YCIOBHMSX pEAJbHOTO, | pe3yJbTaToB;

BUPTYaJIbHOIO U KOMOMHHMPOBAHHOI'O

B3aMMOJCICTBHYS;

- OCYIIECTBIISATh MTO3UTUBHOE

CTpaTEruuecKoe IIOBEJICHUE B

Pa3IUYHBIX CUTYyalUsX, MPOSBISTH

TBOPYECTBO U BOOOpa)keHHe, ObITh

MHULUATUBHBIM

Osananenue YHHBepCAJbHBIMHU

PeryisiTHBHBIMM 1eHCTBUSIMU:

r) NpUHSATHE cefsl M APYIHX JIIO/Ieii:

- NPUHUMATh MOTHUBBI M apryMEHTHI

IpYTHX  JIIOJed  Tpu  aHalu3e

PE3yJIbTAaTOB JI€ATEIbHOCTH;

- IpPU3HABaThb CBOE IPaBO MU IIPaBO

JIPYTHUX JIIO/IeH Ha OMIHMOKH;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh

MUD € O3ULUH JIPYTOro YeJIOBEKa;
OK 07. B o0s1acTH 3K0J10rHYECKOT0 - chopmupoBaTh MNPEACTABICHUSA: O
CopelicTBOBaThH BOCIIUTAHMSA: XUMHUYECKON COCTaBJIAIOLIEHN
COXPaHEHHUIO - ¢(OpMUPOBAHHOCTH PKOJOTMYECKON | €CTECTBEHHOHAYYHOM  KapTHHBI  MHpa,
OKpY>KaroIen KyIbTYpbl, IIOHUMaHWE€ BIMWSAHUA | pOJIM XUMHH B TIO3HAHUU SIBJICHMMU
Cpelbl, COLIMAJIbHO-?KOHOMHYECKUX MPUPObI, B POPMUPOBAHUU MBIIUIEHUS U
pecypcocOepexe | MpOoILeccCOB Ha COCTOSIHME MPUPOAHOM | KyIbTYphl JMYHOCTH, €€ (PYHKIIMOHAIbHON
HUIO, IPUMEHATh | U COLIMAJIbHOW Cpelbl, OCO3HAHME | TPAMOTHOCTH, HEOOXOIUMOMN ISl peLIeHHs
3HaHUs 00 r7100aIbHOTO XapakTepa | IpaKTUYeCKMX 3a7ad M DIKOJIOTMUYECKU
M3MEHEHUHU 9KOJIOTMUECKUX MPOOIIeM; 00OCHOBAHHOTO OTHOIIEHHUS K CBOEMY
KJIUMarTa, - IUIAaHMPOBAHME M OCYIIECTBIIEHHUE | 340POBbIO U IPUPOAHOM CPEE;
TIPUHIIUIIBI JNEUCTBUN B OKpYKarIleW cpeae Ha | - YMETH coOroaaTh IpaBuIIa
OepexIIMBOTO OCHOBE 3HaHMs LEJNEH YCTOMUYMBOTO | SKOJOTHYECKH 1es1ecoodpa3Horo
IIPOU3BOJICTBA, Pa3BUTHS YEIIOBEUECTBA; NOBEJCHUsT B  OBITY M TPYAOBOM




s exTuBHO AKTUBHOE  HENPUSTHE  JCUCTBUM, | IEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO
JIEHCTBOBATH B IIPUHOCAIIMX  Bpel  OKPYJKAIOLIEH | 30POBbSI U OKPYKAIOLIEH IPUPOJHOU
Ype3BbIYANHBIX cpezne; Cpenbl; YUYUTHIBATH OINAaCHOCTH
CUTYaIHUSIX - yMEHUe MPOTHO3UPOBATH | BO3JIEUCTBUSI HA JKUBBIE  OPraHU3MBI
HEOJIaronpusTHbIE  AKOJOTHYECKUE | OTPENICICHHBIX BEIIECTB, TOHMUMAs CMBICI
MOCTICJICTBUS NpEeANPUHUMAEMBIX | TIOKA3aTeNsl  MOpPeNeIbHON  JOMyCTUMOM
JIEWCTBUM, IPEIOTBPAILATh UX; KOHIIEHTPallUH;
- pacUIMpeHHE OIbITa JIESITeIIbHOCTU
AKOJIOTUYECKOW HANPaBJICHHOCTH;
- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATEIILCKOM, MPOEKTHON 1
COLIMAJIBHOM AeSITEIbHOCTH;
IIK 1.5. - YMmenue MPUMEHSTH | - BIaJ€Th CUCTEMOW XUMUYECKUX 3HAHUM,
Bri6upats u MaTeMaTU4YECKHe METO/IbI JUIsL | KOTOpas BKJIIOYAET: OCHOBOIIOJAraroiue
pa3pabaTbIBaTh penicHus TpoPeCCUOHANIBHBIX 3a7a4; | MOHATHS (XUMHUYSCKHH DSJIEMEHT, aToM,
y4eOHo- - YMEHHE pelIaTh TEKCTOBBIE 3a1a4M; | DJIEKTPOHHass 00o0j04Yka aTtoma, s-, p-, O-
METOIUYECKHUE - YMEHHE MPOBOAHUTH JIEMEHTAPHYIO | JJICKTPOHHBIE OpOWTAIM aTOMOB, HOH,
Marepuaibl Ha CTaTUCTUYECKYIO 00paboTKy | MoNeKyna, BAJICHTHOCTD,
ocHoBe ®I'OC u | unpopmarun u pE3YyJIbTAaTOB | JIEKTPOOTPULIATENBHOCTD, CTETEHb
MIPUMEPHBIX HCCIICIOBAHUH, MPEJCTABIISITh | OKUCIICHUS, XUMHUYECKasi CBS3b, MOJb,
o0Opa3oBaTeNbHbl | IOJyYEHHBIC JAHHBIC TPAPUICCKH; MOJISIpHAsl Macca, MOJSIPHBIM  00BeM,
X TIPOTPaAMM C - YMGHHE OpPHCHTHpPOBAThCS B | YIVIEPOIHBIA  CKeleT, (YHKUHOHAIbHAS
Y4ETOM THIIA COBPEMEHHBIX npo6iaemax | TPYIIA, pajukai, H30MEpHs, H30MEpE,
00pa3soBaTeNbHOM | oGpasoBaHmsL, TEHIEHIINAX ero | TOMOJIOTHUYECKU I pan, TOMOJIOTH,
OpraHM3aINH, pasBUTHS u HAIPaBJICHUSX | YIJICBOIOPOJIBL, KHUCJIOPO/I- u
0COOEHHOCTEH pedOpMHpPOBAHUSE; a30TcoJepKaIue COCMHEHUS,
KIIacCa/TPYNIbl U | - yMeHHe HAXOQUTb U HCIIONb30BaTh | OMOJIOTMYECKH  aKTHUBHBIE — BELIECTBA
OT/ICJIbHBIX METOIHYECKYIO JUTepaTypy u apyrue | (YIICBOAbI, OKHUPBI, OENKH), MOHOMEp,
oOydJaronmxcsi. MCTOYHUKH nHpopMaryy, | TOJIIMED, CTPYKTYpPHOE 3BEHO,
HEOOXOJMMOM JUISi TOATOTOBKH K | BBICOKOMOJIEKYJ/ISPHBIE COCIMHEHHS,
ypoOKaMm; KpHUCTaJNINYeCKas pemieTka, THIIBI
- yMEHHE H3TOTAaBINBATH TMOACIKH U3 | XAMUYECKUX  PEaKUui  (OKUCIHTENIBHO-
Pa3IMYHBIX MATEPHAIIOB. BOCCTaHOBUTEIIbHBIE, 9K30-1
SHIAOTEPMUYECKHE, PEAKIUU  HOHHOIO
o0OMeHa), pacTBop, AJEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS
JIACCOINAITNS, OKHCJIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XHMHUYECKOU
peakiuy,  XUMHYECKOE  paBHOBECHE),

TEOpUU UM 3aKOHBI (TEOpUS] XUMHUYECKOTO
CTPOEHHUSI OpraHUYecKuX Bemnects A.M.
bytnepoBa, Teopus 3JIEKTPOIUTHYECKOU

JMCCOIMAIIAN, TIEPHOJUYCCKUNA  3aKOH
AWM. MenngeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CHMBOJIMYCCKUI SI3BIK XHUMUH,
(haKTOJIOTUUECKHUE CBEJECHUS O CBOMCTBAX,
cocTaBe, TIOJIYYCHUH U  0e30MacHOM
HUCIOJb30BaAHUU BaKHEHUIITNX
HEOPraHUYECKHUX u OpraHUYEeCKUX
BEIIECTB B OBITY ©  MPAKTHYECKOU

JIeATETbHOCTH Y€JIOBEKA,
- YMETh BBIABIISATH XapaKTepHbIE MPU3HAKU




¥ B3aWMOCBSI3b H3YYCHHBIX TIOHSTHI,
NPUMEHSATh COOTBETCTBYIOIINE TOHSTHS
IOpY ONMCAHWU CTPOCHUS ¥  CBOICTB
HEOPraHUYeCKUX u OpraHMYeCcKuX
BEIICCTB M WX IPEBPAILCHUI; BBISBIATH
B3aUMOCBSI3b XMMHUYECKUX 3HAHUH C
HOHATUSIMH ¥ TPEICTABICHUSIMHU JPYTHX
€CTECTBEHHOHAYYHBIX MIPEJIMETOB;

- yYMEThb QHAIW3UPOBaTh XUMHUYECKYIO
uHpOpMALIHIO, TIOIY4aeMyl0 H3 pa3HbIX
UCTOYHUKOB (cpencts MaccoBOH
uHdopMmaimu, cetb IHTEpHET U npyrue);

- BaJICTh OCHOBHBIMM  METOJaMH
HAay4YHOT'O MMO3HAHUS BEILIECTB u
XUMUYECKUX  sIBJICHUN  (HaOmrojeHue,
U3MEpEHHUE, 3KCIIEPUMEHT,
MOJICIIUPOBAHUE);
IIK 2.4. -yMEHUE OpraHHU30BbIBATH U |- chopMHUpOBAaTh TMPEACTABICHUSA: O
Buibupats u MPOBOAUTH MEPOIPHUATHS IO 3aIUTE | XUMUYECKOU COCTaBJISAIOMICH
paspabaThIBaTh paboTaronmMx M HAceJNeHHs  OT | ECTECTBEHHOHAYyYHOW  KapTHHBI  MHpa,
y4eOHO- HEraTUBHBIX BO3JCHCTBUM | pOJIM XMMHM B IIO3HAHUHM  SIBJICHHUI
METOAUYCCKHE YpE3BbIYANHBIX CUTYAIUH; MIPUPOJIbI, B POPMHUPOBAHUU MBIIIUICHUS H
MaTepyallbl JJis - YMEHHE MPEIIPUHUMATD | KYJIbTYPhI JIMYHOCTH, €€ (QYHKIIMOHAILHOM
peanun3anuu MPOPUITAKTHIECKUE MEpBI JUISL | TPAMOTHOCTH, HEOOXOIUMOM JIJIsT pEIICHUS
MporpaMm CHIKCHHUS YPOBHS ONACHOCTEW | MPAKTUYECKUX 3a1a4 U SKOJIOTMYECKHU
BHEYPOYHOH Pa3IMYHOTO BHJA M UX MOCIEACTBHI | 0OOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
JIESITEIILHOCTH. B NMPpo(eCCHOHAIBHON AEATEeIBLHOCTH | 3J0POBBIO M PUPOITHOM CpeIc;
1 OBITY; - YMETh COOII0IaTh TpaBUiia
- YMEHHE HaXOJUTh W HCIOJIH30BaTh | IKOJIOTHYECKH IE€JIECO00Pa3HOTO
METOJIMYECKYIO JIUTEPATypy U APYTUe | MOBEACHUS B OBITY U TPYIOBOM
HCTOYHHUKHI uH(pOpMaIUK, | 1eITeTHOCTH B LIEJISX COXPAHEHHS CBOETO
HEOoOXOMUMOM N1 TOATOTOBKH U | 3JOPOBbS U OKPYXKAIOIIEH MPUPOTHOM
MPOBEACHUSI BHEYPOUYHOW pabOTHI B | CPENbl; YUUTHIBATH OMACHOCTH
n30paHHO# 001acTH AESITETLHOCTH. BO3JCHCTBUS Ha KUBBIE OPraHU3MBbI
ONPEAEIECHHBIX BEIIECTB, IOHUMAs CMBICII
IoKa3arelis NpeaesIbHOM T0IyCTUMON
KOHIIEHTPaLlHH;
IIK 1.5. - YmMmenue MPUMEHSTH | - BIaJ€Th CUCTEMOW XUMUYECKUX 3HAHMUI,
Bri6upats un MaTEeMaTHUCCKHUE METOBI JUTA | KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAOIINE
pa3pabaThIBaTh penreHus Tpo)eCCHOHATBHBIX 3a/1a4; | MOHATUSA (XUMUYCCKUN DJIEMEHT, aToM,
y4eOHO- - YMEHHUE pelraTh TEKCTOBBIC 3a/1a4M; | JJIEKTPOHHass 000j0YKa aTtoma, s-, p-, O-
METOJINYECKHE - YMEHHE MPOBOJUTH DIEMEHTAPHYIO | DJICKTPOHHBIE OpOUTaIM aTOMOB, WOH,
MarepHuaibl Ha CTaTUCTUYECKYIO 00paboTKy | MOJIEKyIIa, BaJICHTHOCTb,
ocHoBe ®I'OC u | mHpOpMaIH u PE3YJBTATOB | DJIEKTPOOTPULIATEIBHOCTD, CTEIICHb
MPUMEPHBIX HCCIICOBAHMIA, MPEJCTABIISITh | OKUCICHUSI, XHMHUYECKash CBA3b, MOJb,
o0Opa3oBaTenbHbl | ONyYeHHBIC JAHHBIE TPaPUIECKH; MOIIIpHAas Macca, MOJSPHBI  00beM,
X I[MporpamMm € - yMEHUE OpPUEHTUPOBATHCS B yrﬂepO}IHBIfI CKCJICT, CI)YHKHI/IOHaHBHaSI
YUY4€TOM THUIIA COBPEMEHHBIX HpO6JIeMaX rpyimma, paiukal, H30MEpHA, HU30MCPLI,
O6p330BaTeJ'IBHOI\/’I O6p330BaHI/I5I, TEeHACHIIUIX ero TOMOJIOTHYECKHI pAan, TOMOJIOTH,
OpraHu3aluu, pa3BUTHUA u HAIpaBIEHUIX YriaeBoa4OpOabI, KHCJIOPOI- u
0COOCHHOCTEH pecbopMHpOBaHH;[; a30TCOACpKAILINC COCIUHEHUS,
KJIacca/TPyNIbl U | - yMeHHe HAXOJUTh U MCIONb30BaTh | OMOJIOTMYCCKH  aKTHUBHBIC — BELUECTBA




OT/ICTbHBIX
00yJaroIuXcs.

METOJIMYECKYIO JIUTEPATypy U Apyrue

HWCTOYHUKHU uHpOpMAaIInH,
HEOOXOJUMOW JUIS TOATOTOBKH K
ypoKam;

- YMCHUC H3roTaBJIUWBATh IMOACIKU U3
PAa3JIMIHBIX MATCPUATIOB.

(yrmeBonpl, KUpPBI, O€IKH), MOHOMED,

HOJIMMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCITMHECHNS,
KpUCTaJTNIeCcKast pemierka, THIIBI
XAMHYECKUX PEaKIHid  (OKHCIUTEIBHO-
BOCCTaHOBUTEIIBHBIC, 9K30-U
DHJOTEPMHUUECKUE, PEAKIHH  HOHHOIO
oOMmeHa), pacTtBop, AJIEKTPOJIHUTHI,
HEJICKTPOJIUTBI, ANEKTPOIUTUYCCKAS
JIMCCOIIHAIINS, OKHCIIUTEITb,

BOCCTAHOBUTEIb, CKOPOCTh XHMHYECKOU
peakuuy, XUMHUYECKOE  paBHOBECHE),
TEOPUH M 3aKOHBI (TEOPHS XMMHYECKOTO
CTPOEHMsI OpraHuyeckux BemiecTB A.M.
bytnepoBa, Teopusi 3IEKTPOTUTHYECCKOM
JUCCOIMAIIMY, TEPUOJUYECKUNA  3aKOH
JA.M. MeHneneea, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CHMBOJINYCCKUN SI3BIK XUMUH,
(haKTOJIOTUYECKHUE CBEJEHUS O CBOMCTBAX,
cocTaBe, IIOJIyUeHUH U  0OE30MaCHOM
HCTIOJIb30BAaHUU BaKHEUIITHUX
HEOPTraHUYECKHUX u OpraHUYECKUX
BEIIECTB B OBITY ©  MPAKTHUYECKOU
JIeATEeITLHOCTH YEJIOBEKa,

- YMETh BBIABIIATH XapaKTEPHbIC MPU3HAKU
U B3aUMOCBSI3b HW3YYECHHBIX MOHSITHH,
MPUMEHATh COOTBETCTBYIOIIUE TOHATHS
IIpU  ONUCAaHUU CTPOCHHS U CBOWCTB
HEOPTraHUYECKHUX " OpraHUYECKUX
BEILIECTB M MX NPEBPAILCHUM; BBISBIATH
B3aUMOCBSI3b ~XMMHUYECKHX 3HAHUU C
MOHATUSAMHU W TPEJICTABICHUAMH JIPYrUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMEThb AaHaJIM3UPOBaTh XUMHUYECKYIO
MH(pOpMaLIMIO, MOJY4aeMyI0 M3 DPa3HBIX
HMCTOYHHKOB (cpencts MaccoBOM
nH(popmanuu, cetb IHTEepHET U Apyrue);
- BJIAJETh  OCHOBHBIMM  METOJIaMH
Hay4HOTO MO3HAHUS BEIIECTB "
XUMUYECKUX  SIBJICHUN  (HaOmrojcHue,
HU3MEpPEHHE, AKCTICPUMEHT,
MOJICIIUPOBAHUE);




1.2.3.1ls1annpyeMble JJMYHOCTHbIE Pe3yJbTAaThl B X0/€¢ peajau3alun 00pa3oBaTe1bHOM

NPOrpaMMbl

JImgHOCTHEIE PE3YIbTATHI p€aIn3alii IIporpaMMbl BOCIIMTAHHUA

KO,Z[ JIMYHOCTHBIX

(Oeckpunmopbwi) pe3yabTaToOB

peanu3auuu
POrpamMMbl
BOCIIUTAHUS

[IposiBnsromniA U IEMOHCTPUPYIOLIUHN YBaXKCHHE K JIFOJAM Tpyaa, oco3Haromui | JIP 4

L[IEHHOCTh COOCTBEHHOT0 TPY/a.

Oco3HamMi IPUOPUTETHYIO LIEHHOCTh JJUYHOCTH YEJIOBEKA; yBaXKAIOLIUN JIP 7

COOCTBEHHYIO M UyXKYIO YHUKAIBHOCTh B PA3IMYHBIX CUTYAIUSIX, BO

Bcex popMmax U BUJAX AESITEIbHOCTH.

Cobmroaronuii 1 mporaral Pyl MPaBUiIo 3I0pOBOTO 00pasa KU3HU, JIP9

CHOPTA; MPeAYIPEKIAOLINI THO0 IPEeoq0IeBAONINI 3aBUCUMOCTH OT aJIKOTOJIA,

tabaka, ICUXOAKTHBHBIX BEIIECTB U T.]I.

3a00TsIIUICS 0 3alIUTE OKPYKAIOILIEH cpeibl, COOCTBEHHON U 4YKOM JIP 10

0€30IMacCHOCTH, B TOM YHUCIIC ITU(POBOH.

Co3HaTesbHOE OTHOLLIEHUE K TPYly, IPOSIBIICHUE TPYJIOBOM aKTUBHOCTH. JIP 13

J106pOCOBECTHOCTh Ml OTBETCTBEHHOCTD 32 PE3YyJIbTaT YICOHOU JNEATCILHOCTH. JIP 14

JleMoHcTpanus uaTepeca kK 0yayuieit npodeccuu. JIP 15




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM TUCITATLIAMHBI

2.1. O0beM y4yeOHOV JTUCUUIJIMHBI U BUABI Y4eOHOH padoThI

Buj yueoHo#i padoThl O0Bem B yacax
O61beM 00pa3oBaTeIbHOI MPOrPaMMBbl U CITHIIJIMHBI 72
1. OcHOBHOE co/lep:KaAHUE 64
B T.U.
TEOPETUYECKOE 00yUEHUE 28
MPAKTUYCCKUC 3aHATHUS 36
2. IIpodeccnonaIbHO OPHEHTUPOBAHHOE 6
cojiep:kaHue/MIPUKJIATHOH MOYJIb
BT. U..
TEOpETUYECKOE 00yUeHUE 2
MPAKTUYECCKUE 3aHATUS 4
WHINBUAYAJIbHBIA TPOEKT na
[IpomeskyTouHasi aTTecTAlMS MO JUCHUIJINHE B 2
dopme nuddepenupoBaHHOrO 3a4eTa




2.2. TeMaTH4eCKUil IJIAH M COEPKAHME JUCHUIIIMHBI

DopmupyemMble
. o0mme u
HaumeHoBaHue Conep:xaHue yueOHOIro MaTepuaJa, 1a00paToOpHble U NPAKTHYECKHE 3aHATHUS, TPUKJIATHOIM
O0bem yacoB |nmpodeccuona
pa3/iesioB M TeM MO1YJ1b
bHbIE
KOMIIeTeHIIHH
1 2 3 4
OcHoBHOE co/iep:KaHue 64
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHoOBHOe coep:KaHue 4 OK 01
CrpoeHue aToOMOB
XHUMHYECKHX Teopernueckoe odyuenue 2
3JIEMEHTOB U
npupoaa CoBpeMeHHass Mojeib CTpoeHUs aromMa. CHUMBOJIMYECKHH S3BIK XUMHUH. XWUMHYECKHHA DSJIEMEHT.
XUMHUYECKOH OnexTpoHHas KoH(uUrypanus atoma. Knaccudukanms XMMHYECKHX DIIEMEHTOB (s-, P-, d-3J€MEHTHI).
CBA3U BanenTtHele  anekTpoHbl.  BaneHTHOCTb.  DJIEKTpOHHass ~ MpUpoJa  XUMHUYECKOM  CBSI3M. 2
ONeKTpOOTPULIATEbHOCTb. BHIBI XHMHYECKOM CBsi3M (KOBaJ€HTHas, WOHHAs, MeTaJuIMyecKas,
BOJIOPOJIHAS) U CTIOCOOBI €€ 00pa30BaHuUs.
B ToM uyMciie NpaKTHYeCKUX 3aHATHI U J1a0OpPaTOPHBIX padoT 2
I1301 Pemenue 3agau no teme «CTpoeHHE aTOMa» 2
Tema 1.2. OcHoBHoOe coJep:kaHue 2 OK 01
[lepuonnueckuii OK 02

3aKOH U Ta0IuIa

JI.11. MenneneeBa

ITepuoanueckas cucrema xumMuueckux sneMeHToB J[.M. Menaeneea. ®U3nueckuii CMbICIT
[lepuonnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEHIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XAMHYECKOro 3sieMeHnTa B [lepronnueckoi cucreme. MUpPOBO33pEHYECKOE U HAYYHOE 3HAYEHUE
[Tepuoanueckoro 3akona [I.1. Menneneena. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX




XUMHUYCCKUX 3JICMCHTOB.

B ToM umciie NpakTHYeCKUX 3aHATHI U JJA00PAaTOPHBIX PadoT 2

11302 XapakrepucTuka XUMHYECKOI'0 3JIEeMEHTA 10 NoJ10:keHnio B [lepuoauveckoii cucreme 2

xuMudeckux 3jeMenToB J[.M.MenaeseeBa
Paznen 2. Xumndeckue peakuumn 10
Tema 2.1. Tunel OcHoOBHOE co/lep:KaHue 4 OK 01
XUMHUYECKHUX
peaKIuiA Teoperuueckoe o0yueHue 2

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil ¢ yuacTuEM HeopraHudeckux BemecTB. CocTaBieHue

YpaBHEHUH peakluii COeAMHEHUS, PA3I0KEHHU, 3aMEILIEHUsI, 0OMEHA, B T.4. PEaKIIUi TOPEHUS,

OKHCJICHUSA-BOCCTAHOBJICHHSI.

YpaBHeHUs OKUCIEHUS-BoccTaHOBIIEHU. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEIb.

CocraBieHre U ypaBHUBAaHUE OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA METOIOM 3JIEKTPOHHOTO

Oananca. OKHCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPO/IE, IPOM3BOACTBEHHBIX IIpoLIeccax U 2

KU3HEJEATEIIBHOCTH OPraHU3MOB.

KonnuectBeHHble OTHOIIEHNS B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMHUU U PACUETHI 110

YpaBHEHUSIM XUMUYECKUX peakuuid. MoJb Kak eIuHUIA KOJIMYeCTBa BelecTBa. MosipHas Macca.

3aKOHBI COXpaHEHUsI Macchl U 3HEPTUU. 3aKOH ABoragpo. MossipHblil 060beM ra3oB. OTHOCUTEIbHAS

IUIOTHOCTB I'a30B.

B ToM 4nciie npaKTHYECKHUX 3aAHATHH U JJa00OpPaTOPHBIX padoT 2

I1303 Pemenue pacyeTHbIX 3a7a4 9
Tema 2.2. OcHoBHOe cogepkaHue 4 OK 01
DIIEKTPOJIUTHYECK OK 04
ast qucconmarnus u | Teopernyeckoe o0yyenue )
WOHHBIN 00OMeH

Teopus anekrponnuTudeckor aucconranuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOINThI. Peakiiuyn MOHHOTO

oOMeHa. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBJIEHHUS MX IOJHBIX M COKPAIEHHBIX 2

HOHHBIX ypaBHCHI/II\/'I. KncnoTHO-0CHOBHBIE pCaKkIuu. Ba,Z[aHI/ISI Ha COCTaBJICHUC MOHHBIX peaKLIHﬁ




B ToM umciie NpakTHYeCKUX 3aHATHI U JTA00PATOPHBIX PadoT

[1304 Tunel XUMHUYECKHUX pEaKLU 2
KounTposbHas CrpoeHue BemecTBa 1 XMMUYECKHE PEaKIInu. 5
padora 1
Paznea 3. CTpoeHne 1 CBOiicTBA HEOPTraHMYECKUX BeleCTB 18

OcHoOBHOe coiep:KaHue 4 OK 01
Tema 3.1. OK 02
Knaccudukanus, | Teopermuyeckoe oGyuyenue 2
HOMEHKJIaTypa u
CTpoeHue [Tpenmet Heopranndeckoit xumun. Knaccudukaius HeopraHnueckux BemecTB. [IpocTbie U cloKHbIe
HEOpraHM4ecKux —|BEIIECTBa. OCHOBHBIE KJTaCChI CIIOKHBIX BEIIECTB (OKCHIBI, THIPOKCHIBI, KUCIOTHI, coJn). B3anMocBs3b
BEIIECTB HEOPraHMYECKUX BEIIEeCTB. ATperatHbie cOCTOsHUA BenlecTBa. Kpucrannuueckue u amopdHbie

BEIIECTBA. THUIBI KPUCTALTHUECKUX PEIIETOK (aTOMHAs, MOJICKYJISIPHAS, MOHHAs, METAJUTMYECKast).

3aBUCHUMOCTh (PU3UYECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAITUYECKON PEIIETKU. 3aBUCUMOCTb 9

XUMHYECKON aKTHBHOCTH BEIIECTB OT BHJIa XUMUYECKOH CBS3H U THITA KPHCTAITMUECKON PEIIETKH.

[TprunHBI MHOTOOOpA3Us BEIIECTB.

Homenknarypa HeopraHHUECKUX BEIIECTB: Ha3BAaHHUE BEIIECTBA UCXOS U3 UX XUMHUYECKOU (OPMYITBI

WJIM COCTABIIEHUE XUMUYECKOH (POPMYITBI UCXOMS U3 Ha3BAaHUS BEIIECTBA MO MEXIYHAPOIHOU

(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYpE.

B ToM uMciie NpaKTHYeCKUX 3aHATHI U J1a00pPaTOPHBIX padoT 2

1305 Knaccudukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEILECTB Pa3IMYHBIX KJIACCOB 2
Tema 3.2. OcHoOBHOeE coiep:KaHue 10 OK 01
dusuko- 0K 02
XUMHIICCKIE Teopernueckoe ofy4enue 2




CBOMCTBA

HCOPraHu4CCKuX | Meraibl. OOmue GuU3MYECKHe W XUMHYECKHE CBOMcTBa MeTamioB. CrocoObI MOay4eHus. 3HAUEHHE
BCILCCTB METaJUIOB M HEMETAUIOB B MHPHUPOJC M IKU3HEACIATSIBHOCTH 4YelIOBeKa M OpraHu3moB. Kopposust

METaJIJIOB: BUBI KOPPO3HUH, CIIOCOOBI 3aLIUTHI METAJIIIOB OT KOPPO3HH.

Hemeramner. OOmme ¢u3nyeckne W XWMHUYECKHE CBOMCTBA HEMETAJUIOB. THUMHYHBIE CBOWCTBA

HemerauioB [V— VII rpymnm. Kimaccudukanus 1 HoMeHKIIaTypa COeIMHEHN HeMeTaIu10B. KpyroBopoThl 2

OMOreHHBIX 3JIEMEHTOB B IIPUPO/IE.

XVMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEHIECTB (OKCHI0B, THIPOKCUIOB, KHCIIOT,

coJiel u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHU,

BBICIIUX OKCHUJIOB U THAPOKCHUJIOB.

B ToM 4uciie MpaKTHYeCKUX 3aHATHH M J1a00paTOpHBIX padoT 8

[1306 Koppo3sust MeTanioB 1 CiocOObI 3alIUThI 2

[1307 OcHOBHBIE XMMUYECKHE CBOMCTBA OKCUJIOB U THIPOKCHIOB 2

[1308 OcHOBHBIE XMMUYECKUE CBOMCTBA KUCIIOT U COJIEH 2

I1309 Pemienne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUM 2
Tema 3.3. OcHoBHOE coep:kaHue 2 OK 01
WNnentuduxarus OK 02
Heopranuueckux | VIeHTH(UKAIMA HEOPraHMIECKUX BEIIECTB C MCIOIB30BAHUEM MX (PU3UKO-XUMHYECKUX CBOKCTB, OK 04
BELIECTB XapaKTepHBIX KAUeCTBEHHBIX peakiii. KauecTBeHHBbIE peakiuu Ha cynb(dat-, KapOoOHAT- U XJIOPHU-

AQHUOHBI, HA KATHOH aMMOHHS.

B ToM 4unciIe MPaKTHYECKUX 3aHATHH M 1a00paTOpHBIX padoT 2

[1310 N nenTudukanus HEOPraHMIECKUX BEIIESCTB 2
KonTpoabHas .

CBolicTBa HEOPraHUYECKUX BEIIECTB. 2
pabora 2
Paznea 4. CTpoeHne 1 CBOMCTBA OPraHUYeCKUX BellecTB 22




Tema 4.1. OcHoBHOE coep:kaHue 4 OK 01
Kinaccudukanms,
CTPOEHHUE U Teopernueckoe o0yueHue 2
HOMEHKJIaTypa
OPraHMYEeCKUX [losiBnenue n paSBHTHeUOpFaHHqCCKOﬁ XUMUU Kak Hayku. [Ipenmer oprannueckoi xumuu. Mecto u
BEIIECTB 3HAYCHHE OPTraHUYECKON XMMUU B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHUYECKOE CTPOEHUE KaK IMOPSJAOK COCIMHEHHS AaTOMOB B MOJIEKYJIE COIJJaCHO HMX BAJIEHTHOCTH.

OCHOBHbBIE TOJOXKEHUS TEOPUU XMMHUYECKOTO CTPOCHHUSI OpraHuueckux coenunenuit A.M. byrneposa.

VYriiepoHbI CKENEeT OpPraHuYeCKOM MOJIEKYJbl. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOIO

CTpOEHHUsI MoJIeKy. MI3omepust U n30MepBL.

[Tonstne o QynkuuoHanbHOM rpynmne. Panukan. IlpuHnunel kiaccupuKalud — OPraHUYECKUX

coeMHeHUH. MexayHapoaHas HOMEHKJIATypa U TNPUHIUIBI  HOMEHKJIATYphl  OPraHUYECKHUX

coenquHeHuil. [lonsTHE 00 a30TComEpKalIMX COENWHEHUSX, OUOJNOTMYECKH AaKTHBHBIX BEIIECTBAX 2

(yrieBonmax, >kupax, Oelkax © JAp.), BBICOKOMOJIEKYJISIPHBIX COEIWHEHUSIX (MOHOMEp, IOJIUMED,

CTPYKTYpPHOE 3BEHO).

Homenkmarypa opraHuueckux COCAMHEHUH OTICIBHBIX KJIACCOB (HACHIIIEHHBIC, HEHACHIIICHHBIC WU

apoOMaTHYECKHE YIIeBOJOPOAbI, CIUPTHI, (DEHOINBI, albAETHIbl, KETOHbI, KAPOOHOBBIE KUCIOTHI U Ap.)

CocraBiieHH€ TOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OpPraHUYECKHX BEIIECTB OTIEIbHBIX

KJIACCOB, HMCIONB3Yysl WX HAa3BaHUS IO CHUCTEMAaTHYEeCKOW W TPUBHUAIBHON HOMEHKIAType (ITHIIEH,

aleTuJIeH, TIUIEpuH, (PeHon, GopMambaerua, yKCyCHas KHCIOTa, TIIMIHMH). PacueTsl mpocTeifieit

dbopMyIbl OpraHUYeCKON MOJIEKYIIBI, HCXO/I U3 AIIEMEHTHOTO cocTana (B %).

B ToM unciie npakTHYECKUX 3AHATHIH U JJa00PaTOPHBIX padoT 2

[1311 HomeHnkiaTypa OpraHMuecKuX COEqUHEHUIN OTIETbHBIX KJIACCOB 2
Tema 4.2. OcHoBHOE coep:kaHue 12 OK 01
CaoiicTBa OK 02
OpTaHMHYCCKHIX TeopeTnueckoe ofyuenue 6 OK 04
COCTMHECHU I

OU3UKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCIUHEHHMH OTAEIbHBIX KJIaccoB (0COOEHHOCTH
KJIacCU(UKALMU U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psia U oOuiast hopMyiia; U30MepHs;
¢du3nueckre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI MOTY4YEHUs):




— TpeJeibHbIe YIIeBOAOPOAbl (aJKaHbl M IUKIOAIKaHbI). ['OpeHre MeTaHa KaK OAMH W3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBIIIICHHOCTH U ObITy. CBOICTBA MPUPOHBIX YTIEBOIOPOAOB, HAXOXKICHHUE B
MpUPOJIE U MPUMEHEHUE AJIKAHOB,;

— HempelenbHble (QJIKeHbl, AJKUHBl W aJKaJAHEHb]) M apoMaTHyYecKue YrieBoJIopoAabl. lopeHue
aleTUJICHA KaK UICTOYHUK BBICOKOTEMIIEPATYpPHOT'O IIJIAMEHU ISl CBAPKU U PE3KH METAJLJIOB.

— KUCJIOPOACOEepKAIINUe COSAMHECHHsI (CITUPTHI U (PEHOIIBI, KAPOOHOBBIC KUCIOTHI U A(DUPBI, alTbICTHIBI
U KETOHBI, >KHPBI, YIJeBOJbl). IIpakTHyeckoe NpUMEHEHHE STUJICHTIUKOJSA, TIUIepuHa, (eHoa.
[Tpumenenue Qopmanpaeruaa, ameraibJeTHAa, YKCYCHOW KHCIOTBHL. Mpblla Kak COJIM  BBICHIMX
KapOOHOBBIX KUCIIOT. MoroIIe CBOKMCTBA MbLIA.

— a30TcojepXallie COelMHEHUs (aMMHBI W aMHHOKMCIOTHI, Oenku). BblcokomonekyinspHbie
COEMHEHUs (CHUHTETHYeCKHEe U OMOJIOTMYEeCKU-aKTUBHbIE). MOHOMEp, MOJIMMEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anys STHUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.

['eneTnueckas cBs3b MEXAY KJIacCaMU OPraHUYECKUX COEIMHEHUH.

B TOM umciie NIPAKTHYECKUX 3AHATHI M J1a00PATOPHBIX padoT

[1312 CgoiicTBa OpraHM4ECKUX COCTUHEHUN OT/ACIBbHBIX KIaCCOB

[1313 PemieHne npakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUM Ha CBOMCTBA OpPraHUMYECKUX COEIMHEHUMN
OTJEIIBHBIX KIaCCOB

[1314 IIpeBparieHus: OpraHUIECKUX BEIIECTB IPU HArPEBAHUU

Tema 4.3.
WNnentudukarus
OpPTaHHYECKUX
BEIECTB, UX
3HAYEHUE U
MIPUMEHEHUE B
OLITOBOH U
MIPOU3BOJICTBEHHO

OcHoBHOE CoACpKaAHUEC

Teoperuyeckoe o0yueHue

buooprannueckue coenuHenus. IlpuMeHeHne u Ouonormueckas posib yrieBoaoB. OKHCIEHHE
VIJIEBOJOB — MCTOYHHMK SHEPruu JKUBBIX oOpraHu3moB. OOjnacTM NpPUMEHEHHS aMHHOKHCIIOT.
[IpeBpamenust OGenkoB muIM B opranuzMe. buonorndeckue ¢ynkuumu OenkoB. buonormueckue
(GyHKIUY kUpoB. Ponb opraHnyeckoil XMMHUK B pellIEHUH MpooieM MUILeBOi 0€3011acHOCTH.

OK 01
OK 02
OK 04




U NeITENbHOCTU

Ponp opranuueckold XMMHUHM B PEIICHUH MPOOJIEM IHEPreTH4ecKoil 0e30MacHOCTH, B Pa3BUTHH

4eJI0BEKa MEMLUHBI, CO3JaHUU HOBBIX MAaTEpUaAJIOB, HOBBIX HCTOUHUKOB SHEPIUHU (QJIbTEPHATUBHBIC HCTOYHUKU
sHeprum). OnacHoCTh BO3JIEHCTBUS Ha JKMUBBIE OPTaHU3Mbl OPrAaHUUYECKUX BEILIECTB OTIENbHBIX KJIACCOB
(yriaeBoopozpsl, CHUpPThL, (EHONbI, XJIOPOPraHUYECKHUE MPOU3BOJHBIC, ANBACTUABI U Ap.), CMBICI
IIOKAa3aTelIsl MPEIeIbHO J0IyCTUMOU KOHIICHTPALIUH.
B ToM 4nciie IpaKTHYECKUX 3aHATHH M 1a00paTOpHBIX padoT
13 15 Unentudukanus opraHu4ecKuX COeTMHEHUN OTACIbHBIX KIIACCOB

Konrpoasas CrpyKTypa 1 CBOMCTBA OPraHUYECKUX BEILECTB

pabora 3 PYKTYP p '

Paspea S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYCCKHUX PeaKIui

5.1 Cxopoctb OcHoBHOE coep:kaHue OK 01
XUMHUYECKUX OK 02
peaKkuuid.
XHUMHUYECKOE
paBHOBECHE

CKOpOCTh peakIiliH, €€ 3aBUCUMOCTh OT Pa3MUYHBIX (PAKTOPOB: MPHUPOABl PEArUPYIOIMIUX BEIIECTB,

KOHILIEHTPaLUH pearupyromumx BEIIECTB, TeMIepaTypsl " IJTOIA TN PEaKUMOHHON

noBepXxHOCTHU. TeroBbie 3PEKTh XUMHUUECKUX PEaKIHil. DK30-H SHIOTEPMUUECKHUE, PEAKITNI

OOpatumocTh peaknuii. XUMHYECKOE PAaBHOBECHE M €ro CMEIICHHE TOJ JCHCTBHEM pPa3IUMYHBIX

(bakTOpOB (KOHIICHTPAIIUS PEAreHTOB WM MPOJYKTOB PEAKIIMH, TaBJICHHUE, TEMIIEpaTypa) IUisl CO3/TaHUs

ONTUMAJIBHBIX YCIOBUM MPOTEKaHUs XUMUYEeCKUX npoueccos. [Ipunnumn Jle [larense.

B ToM unciie npakTHYECKUX 3aHSATHI U JJa00PaTOPHBIX padoT

[1316 Pemenne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUI HAa aHAIHM3 (PAaKTOPOB, BIUSIOMIUX HA U3MEHEHHE

CKOpPOCTH XMMHYECKON PEAKIIUU

[1317 Xumuueckoe paBHOBECHE U €r0 CMEIIEHUE MO ACHCTBUEM Pa3IMUHBIX (PaKTOPOB
Paznea 6. PacTBopbI




Tema 6.1. OcHoBHOE coep:kaHue OK 01
[lonsatue o OK 02
pacTBopax Teopernueckoe o0yueHue OK 07

PactBopenue kak ¢usnko-xumuueckuil mporecc. PactBoprl. CriocoObl MPUTOTOBICHUS PACTBOPOB.

PactBopumocTs. MaccoBass fofii  pacTBOpeHHOro BemiecTBa. CMBICH MMOKa3aTels MpeaeabHO

JOIYCTUMON KOHIIEHTPAI[MU U €r0 UCIOJIb30BaHUE B OLIEHKE SKOJIOTHUECKO 0€3011aCHOCTH.

[TpaBuiia SKOJIOTMYECKU 1eIecOo00pa3HOro TOBEICHUS B OBITY M TPYIOBOW NEATEIHHOCTH B IENSIX

COXPaHEHHUS CBOETO 3/I0POBb U OKPYXKAIOUIEH MPUPOTHON CpPe/bl; OMACHOCTh BO3ACHCTBHS Ha JKHUBHIE

OpTraHU3MBbI ONIPE/ICIICHHBIX BEIICCTB.

Pemennie mpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJIaHUN HA PACTBOPBI, UCIIOJIb3yeMbIe B OBITOBOM U

MIPOU3BOJICTBEHHON JEATSILHOCTH YEIIOBEKA.
Tema 6.2. OcHOBHOE cojIepKaHue OK 01
Uccnenosanue OK 02
CBOMCTB pacTBOPOB|B TOM umc/Ie MPAKTHYECKHX 3AHATHI H JIA0OPATOPHBIX PadoT OK 04

[1318 Pemenue 3a1a4 Ha IPUTOTOBJIIEHHE PACTBOPOB
IIpogdeccnonaibHO-OPHMEHTHPOBAHHOE COJEePKaHUE (COoAepKaHUe TPUKJIATHOTO MOLYJIs)
Paznen 7. XuMmus B ObITY U IPOM3BOACTBEHHOM /1eATEJIbHOCTH YeJI0OBEKA OK 01

OK 02

7.1 Xumust B ObITY [OcHoBHOE comepxanne
u OK 04
npon3BojicTBeHHOM | TeopeTuyeckoe o0yuenune OK 07
NEeATETbHOCTH K 1.5
JeIOBEKA Hogeiimme ToCTHXKEHUS XUMUYECKOW HAYKH M XUMUYCCKOW TEXHOJIOTHU. Pothb XuMuM B 00ecTieYeHUN K 2.4

HKOJIOTUYECKOM, SHEPreTHYeCKOi 1 MUIIeBOi O€30MaCHOCTH, pa3BUTUN MeAULIMHBL. [IpaBuia moucka u
aHaJlM3a XUMHYECKOM HHQOpMAIMM W3 pa3iMYHbIX HCTOYHMKOB (HayyHas M ydeOHO-HAay4Has
JIUTEeparypa, cpelicTBa MaccoBoil nHdopmaruu, cetb lHTepHeT).

B ToM umciie npakTHYECKUX 3aHATHI U JJa00PaTOPHBLIX padoT

[Touck m aHanM3 KEWCOB O MPUMEHEHHH XWMHUYECKHMX BEIIECTB M TEXHOJOTHH C Yy4eTOoM Oymymiei
npo(hecCHOHANBHOM ~ JIEATENBHOCTH 1O  TeMaM: BOXHENIIME  CTPOUTENIBHBIE  MAaTEpHUAJIBL,
KOHCTPYKLIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KEpaMHKa, MaTepuaybl I JSJICKTPOHUKH,




HAaHOMAaTEPHAJIbl, TEKCTWIbHbIE BOJIOKHA, HWCTOYHMKH DHEPrUU, OPraHUYECKHEe W MUHEpaJIbHbIC
ynoOpeHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAST XUMHS.
3amuTa: [IpencraBienue pe3yabTaToB pelIeHUs] KeHCOB B JopMe MUHH-IOKIA/Ia C MPE3eHTaIueH

[1319 Xumus u okpyKarouui Mup 2
[1320 OnbITHI U SKCOEPUMEHTHI B HAYaJIbHOU IIKOJIE 2
IIpome:xxyTouHasi arTecTanus Mo JUcHUIIMHE — T PepeHIUPOBAHHBIH 3a4eT 2
Bcero 72




3. YCJIOBUsA PEAJIM3ALIMNA ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peanuzanus IIPOrPaMMBbI JUCLUILINHBI TpebyeT HaJIU4us y4eOHOro
KaOnHeTa/madopaTopuu XUMHH.

OO6opynoBanue ydeOHOTO KaOWHeTa (HArjsaHbIE TMOCOOMS): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJIel MOJIEKYJ, MOJENN KPUCTAUIMYECKUX PEUIeTOK, KOJUIEKIIMU MPOCTBIX M CIOXKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MHHEpaioB, Tabiuua
MenneneeBa, yueOHbie GritbMbl, TU(QPOBBIE 00pa30BaATEIBHBIC PECYPCHI.

TexHnueckue cpeacTBa 00y4eHHs: KOMIIBIOTEP C yCTPOHCTBaMU BOCIIPOM3BEICHMS 3BYyKa,
uHTepakTHBHAs naHeab NexTouch, ykaska-npe3eHTep s Mpe3eHTaIlni.

OGopynoBanue  adOpaTOpHH:  MEH3YPKH,  IHIETKU-KANCIbHUIBI,  TEPMOMETPHI,
MHUKPOCKOII, JIYIIbl, IPEIMETHbIE U IOKPOBHbIE CTEKJIA, IUIAHIIETHI JJI KalelbHbIX peaklui,
¢bunbTpoBasibHAA Oymara, MPOMBIBAJIKU, CTEKJISIHHbIE TPOOUPKU, PE3UHOBBIE TPOOKHU, POHAPHKH,
HaOOp pPeaKkTHUBOB, CTCKJISIHHBIC TAJIOUKH, IITATUBBI JJI IPOOUPOK; MEPHBIC IIUIHH]IPHI, BOPOHKHU
CTCKJISTHHBbIC, BOPOHKM JenuTenbHble munuHapudeckue (50-100 i), CTynKM € TECTUKOM,
dapdopoBble UalKW, NHHLIETH, (UIBTPHI OyMa)kHble, BaTa, MapJis, 4YacoBbIE CTEKIa,
JNEKTPOIUIUTKH, J1Ta0OpaTOpHbIE IITATUBBI, CHUPTOBBIE TOPEIKH, CIHYKH, NpUOOp AJs
MOJY4YEeHUs1 Ta30B (WM MPOOHMpKa C Ta300TBOJHON TPYyOKOi), AepikaTenu i MPOOHPOK,
CKJISHKU JUIsl XpAaHEHUsI PEaKTUBOB, pa3JaTOYHbIC JIOTKH; xumuueckue crakansl (50, 100 u 200
MJT); IITTATENH; TIMHIETHI; TUTEIbHbIEC UMb, CEKYHIOMEpHI (TaiMepbl), MepHbIe IPOOUPKH (Ha
10-20 mi) u mepHbie KoiObI (25, 50, 100 m 200 wmu), BoastHas OaHs (WJIM TEPMOCTAT),
CTCKJISTHHBbIE TaJIOUKH; KOHUYeCKue KouObl ansg TutpoBaHus (50 m 100 mu); MHAMKATOpHbBIE
NOJIOCKU sl ompexaeneHus pH M crangapTHas WHAMKATOpHas IIKaja, YHHUBEPCAJIbHBIN
uHaukaTop; nunetkd Ha 1, 10, 50 mn (unu moszatopel Ha 1, 5 u 10 M), OropeTku ans
TUTPOBaHUA, MeTuIMHCKHUE Immpuibl Ha 100-150 mi, maGopaTopHble W/WIM aHATUTHYECKHE
Bechl, pH-MeTpsI, cymibHbIN 1Kad, U ap. 1abopaTopHOE 000PYIO0BaHUE.

3.2. UndopmanmnoHHoe obecniedeHHe peajn3alui NPorpaMmMbl
3.2.1. OcHOBHBIE MeYaTHbIE U3TaAHUSI

1. T'abpuensa O.C. Xumust 111 mpodecCHii U CreruaaTbHOCTEH TEXHHYECKOTO PO(UIIs:
y4eOHHUK I CTYA. YupexaeHuii cpes. mpod. oopazosanus / O.C.I'abpuensin, U.I'.OctpoymoB. —
M.: Akagemus, 2019.

3.2.2. DaeKTPOHHDbIE U3aAHUA

1. Tynuxkun, E. M. Xumus. OOmass M HeopraHuyeckas XUMUS: Yy4eOHUK MJis
cpennero mnpodeccruonansHoro obpazoanusi / E. . TynukuH. — 2-¢ w3n., ucnp. u
norn. — Mocksa: U3narensctBo FOpaiit, 2023.

2. Tynuxun, E. WM. Xuvmusa. OpraHudeckas XuMHUS: YYCOHUK UISI CPEOHETO
npodeccuoHanpbHoro o6pazoBanus / E. . Tynukun. — 2-e wu3a., ucmp. U JOM. —
Mocksa: U3znarensctBo FOpaiit, 2023.

3. Xumusa: y4eOHHK IS CpeaHero mnpodeccHoHaNIbHOro 00pa3zoBaHus /
FO. A. JleGenes, I'. H. ®aneeB, A. M. T'ony6es, B. H. IllanoBan; mox obmiel penakmueit
I'. H. ®aneeBa. — 2-e uzj., nepepad. u gom. — Mocksa: M3narensctBo FOpaiit, 2023.

4. Xumus. 3agadHuk: ydeOHOe TocoOue Il CpeaHero MpodeCcCHOHATLHOTO
obpazoBanusi / FO. A. Jlebenes [u np.]; mom oOmei penakmued I'. H. ®aneeBa. —
Mocksa: U3znarensctBo FOpaiit, 2023.



3.2.3 JlonoJHUTEIbHbIE HCTOYHUKH

1
2.
3.
4
5

http://chemistry.narod.ru
http://www.hemi.nsu.ru
Mynetuypok (https://multiurok.ru)

. Buneoypoxku (https://videouroki.net)
. Axanemuxk tect (https://academtest.ru)



http://chemistry.narod.ru/
http://www.hemi.nsu.ru/
https://multiurok.ru/
https://videouroki.net/
https://academtest.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS1
OBIIEOBPA3OBATEJIbHOU JUCHHUIIJIMHbI

KOHTpOJ'II) H OLOCHKAa PACKPBIBAIOTCA 4YCPC3 YCBOCHHLIC 3HAHUA U HpI/IO6peTeHHBIe

oOydJamuMucs  yMEHHUS,

HaIIpaBJICHHLIC Ha

npoQeCcCUOHATBHBIX KOMIIETEHIUH.

dbopmupoBaHuEe

oommx U

Kon n nHaumeHnoBanme
¢GopMupyeMbIX KOMIIeTeHUH

Pa3zgen/Tema

OK 01. Bri6upaTs ciocoObI
peleHus 3a1a4
npodheCCHOHATLHON
JeSITeTbHOCTH TPUMEHUTEIBHOK
Pa3IMYHBIM KOHTEKCTaM

Pasnen 1. Temsr 1.1., 1.2
Pasgen 2. Temsr 2.1., 2.2

Pasnen 5. Temsr 5.1
Pasnen 6. Temsr 6.1., 6.2
Pasnen 7. Temsr 7.1

Paspmen 3. Temsr 3.1.,3.2.,3.3
Pasnen 4. Temr1 4.1.,4.2.,4.3

OK 02. Ucnonb3oBath
COBpPEMEHHBIE CPEJICTBA MTOKCKA,
aHaJIM3a U UHTEPIIPETAIIHA
uHbOpMAaIHU 1
WH()OPMAMOHHBIC TEXHOJIOTUN
JUTSL BBITIOJTHEHUS 337124
npodeccnoHaTEHOM
JeSATSIIHOCTH

Pasnen 1. Temsr 1.2

Pasnen 4. Temrr 4.2., 4.3
Paznen 5. Temsr 5.1
Pasnen 6. Temr1 6.1., 6.2
Paszgen 7. Temnr 7.1

Pa3pgen 3. Temsr 3.1., 3.2., 3.3

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh U PabOTATh
B KOJIJICKTHBE U KOMaH/IE

Pazpmen 2. Temer 2.2
Paznen 3. Temnr 3.3
Pazgen 4. Tems1 4.2., 4.3
Paznen 6. Temsr 6.2.
Pazgen 7. Temnr 7.1

OK 07. CopneiicTBOBaTh
COXPAHEHUIO OKPYKAOLIEH
Cpelbl, pecypcocOepeKeHH IO,
MIPUMEHSTh 3HaHUsI 00
WU3MEHEHUHU KIIMMaTa,
MPUHIUIIBI OEPEHKIINBOTO
IIPOU3BO/ICTBA, 3 (HEKTUBHO
JIECTBOBAThH B YPE3BBIYANHBIX
CUTYaLUAX

Pasznen 6. Temnbr 6.1
Pazgen 7. Temnr 7.1

IIK 1.5. BeiOupats u
paspabaTeiBaTh yueOHO-
METOAMYECKHE MaTepHAITbl Ha
ocHoBe ®I'OC u mpuMepHBIX

OGp&SOB&TCJ’ILHHX nporpamm ¢

Paszgen 7. Temer 7.1

Tun oeHOYHLBIX
MeponpUusTHIA

- YCTHBIM OmIpoC;

- (pOHTATBHBIAOIPOC;
- OIICHKa
MIPOBEPOYHBIX,
CaMOCTOSITEIIbHBIX U
WHVBUIYAIBHBIX PaboT;
- CaMOOIICHKA,

- B3aMMOOIICHKA;

- HaOJroAeHue 3a
XOJIOM BBITIOJTHECHUS
MPaKTUYECKHUX pabdoT;

- OIICHKA BBITIOJTHEHUS
MPaKTUYECKHUX pabdoT;

- OIICHKa
NPaKTUYECKUX padbOT
(pemeHus
KaueCTBEHHBIX,
pacueTHBIX, MPAKTUKO-
OpPUEHTUPOBAHHBIX
3ajay);

- OLIEHKA TEeCTOBBIX
3aJIaHuM;

- HaOJrofeHue 3a
XOJIOM BBITTOJTHCHUS
WHIMBUTYaJTbHBIX
MIPOEKTOB U OIIEHKA
BBITIOJTHEHHBIX
MIPOCKTOB;

BBITIOJTHCHHE 3a9ETHBIX
3aJlaHui

- YCTHBIN ONPOC;

- (pOHTATBHBINOMIPOC;
- OIICHKa
IIPOBEPOYHBIX,
CaMOCTOSITENIBHBIX U
MHIUBUAYAJIbHBIX palboT;




y4ETOM THUIIA
o0pa3oBaTenbHOMI
OpraHu3aIu, 0COOCHHOCTEH
KJIacCa/TPYIITBI ¥ OTACTBHBIX
o0yJaronmxcs.

I1IK 2.4. BeiOupatp u
pa3pabarsiBaTh y4eOHO-
METOJINYECKHE MaTePHAIIbI
JUIA pean3alny IporpamMmm
BHEYPOYHOU ACATEIBHOCTH.

Paszgen 7. Temer 7.1

- HaOIrodeHue 3a
XO0JIOM BBIIIOJIHEHUS
WHWBUIYAIbHBIX PaldoT;
- CaMOOLICHKA;

- B3aMMOOILICHKA;
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