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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBI YYEBHOM
JTUCHUATIIMHBI

1.1.. 1.1Mecro pucuunaunasl B cTpykrype IIIICC3: yuebHnas
JTUCIMIUTMHA BXOAUT B 00IIe00pa3oBaTebHbIA YICOHBIN IIUKI U HalpaBIcHa
Ha (hopMHUpOBaHUE OOIIEH KOMITCTCHITHH.

1.2. IIe.m; U IVIAHUPYEMBIC pE3yJibTaTbl OCBOCHUA NUCITUIIJINHBI

H3yuelme XUmuu Ha ypoéHe OCHOBHO20 061/14820 06pa303auuﬂ HanpaeJieHo

Ha 0ocmudiceHue cnedyrouux uenei:

®0CBOE€HHE Ba)KHEHIIUX 3HAHMI 00 OCHOBHEIX MOHATHUIX U 3aKOHAX XUMUH,

XUMHYECKOU CHMBOIJIMKC,

¢0OBJIA/ICHUEC YMCHHUIAMU Ha6J'IIOI[aTB XUMHUYCCKHC SBJIICHUA, IIPOBOJUTDH
XUMHYECKUU OKCIICPUMCHT, IIPOHU3BOAUTL PACUCTBI Ha OCHOBC XHUMHYCCKHX

dbopmyn BEIIECTB U YPAaBHEHUN XUMUUECKUX PEAKIUM;

epPa3BUTHUE ITI03HABATCIbHBIX MHTCPECOB U MHTCIIJICKTYaJIbHBIX crnocoOHOCTEH
B Iponecce IMpOBCACHUA XHUMHUYCCKOIO OKCIICPUMCHTA, CaMOCTOATCIBbHOTO
HpI/IO6peTeHI/I${ 3HAHMHA B COOTBETCTBUU C BO3HHKArOMuMHN J>KU3HCHHBIMHA

MOTPEOHOCTIMU;

®BOCIIUTAHME OTHOIICHHUA K XMMHH KaK K OJHOMY H3 @YHHaMeHTaHBHBIX

KOMITOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY OOIIEYET0BEYECKOM KYIbTYPBI;

eIpUMEHEeHHMe TMOJYYEHHbIX 3HAHMM W yYMeHHH Ui 0e30MacHOro
UCIIOJIb30BaHMUsS BEIIECTB M MaTepHalioB B OBITY, CEIbCKOM XO3sIiiCTBE U Ha
IPOU3BOJICTBE, PEIICHHUsS] MPAKTHUECKUX 337ad B I[IOBCEIHEBHOM KHU3HHU,
NPEeyNpeKICHUS SIBICHUM, HAHOCSIIMX BPEJ] 30POBbIO YEJIOBEKA M OKPYKaloIlen
cpeze.

[Iporpamma mpemycmarpuBaeT (OPMUPOBAHHME Y YydalIUXCS OOLIECYYEOHBIX
YMEHUA W HaBBIKOB, YHUBEPCAJIbHBIX CIOCOOOB [EATEIbHOCTH M KIIFOUEBBIX
KOMIIETEHIIM. B 3TOM HampaBieHuM NOpHOpPUTETAMHU I y4eOHOIo MpeameTa
«X¥MHS» Ha CTYIIEHH OCHOBHOTO OOLIEr0 00pa30BaHus SBISIOTCS: UCIOIb30BaHUE

JUISL  TIO3HAHWS OKPYKAIOIMIETO MHpa Pa3IHYHBIX METOMOB (HAOIIOmEHuUs,
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W3MEPEHUS, OIBITHI, SKCIIEPUMEHT); TIPOBEJCHUE MPAKTUYECCKUX U JTAOOPATOPHBIX
paboT, HECIOXKHBIX IKCIIEPUMEHTOB M OMHCAHUE WX PE3yIhTaTOB; MCIOIb30BaHUE
JUISL pelIeHus] TO3HaBaTeNIbHbIX 3a7ad pa3JIMYHBIX HCTOYHUKOB HH(POPMAIIUU;
coONMIOeHe HOPM ¥ TPaBWI TIOBEICHUS B XUMHUYECKHX JIa0OpaTopusix, B
OKpY>Karollel cpefe, a TakkKe MPaBuil 3[0pOBOT0 00pa3a KU3HU.

Pesynbrarsl u3yueHus Kypca « XuMush» MpUBEIEHBI B pazzene « TpedoBaHus k
YPOBHIO TIOJATOTOBKH BBIITYCKHUKOB», KOTOPBI TIOJHOCTBIO COOTBETCTBYET
cTaHgapty. TpeOoBaHMs HampaBieHbl Ha peATU3AIMI0 JIEITEIbHOCTHOTO,
MPAKTUKOOPUEHTUPOBAHHOTO W  JIMYHOCTHO OPHUEHTUPOBAHHOTO  ITOAXOIOB;
OCBOCHHE YYAIIUMHCS HWHTEIUICKTYaIbHOM ¥ TMPAKTUYECKOW JeATEIHHOCTH,
OBJIaJICHUE 3HAHUSIMU M YMEHHUSMHU, BOCTPEOOBAHHBIMU B MOBCEIHEBHOM >KH3HHU,
MO3BOJISIIONITUMA  OPHEHTHPOBATBCS B OKPY)KAIOIIEM MHUpPE, 3HAYUMBIMH IS
COXPAHEHHMSI OKPYKAIOIICH Cpeiibl U COOCTBEHHOTO 310POBbSI.

PyOpuka «3HaTh/OHUMATH) BKJIIOYAET TPeOOBaHUS K yueOHOMY Marepualy,
KOTOPBIN yCBAMBACTCS U BOCITPOU3BOIUTCS YIAIIUMHUCS.

PyOpuka «YMeTb» BKIHOYaeT TpeOOBaHHUS, OCHOBAHHBIC Ha 00Jiee CIIOKHBIX
BUJIaX JCATCIBHOCTH, B TOM YHCJIE TBOPYECKOW: OOBSICHATH, XapaKTEPHU30BaTh,
OTIPEENATh, COCTABIATh, PACTIO3HABATH OMBITHBIM MTYTEM, BHIYUCIISTh.

B pyOpuke «Mcnonp3oBaTh TPHOOpPETCHHBIC 3HAHUS W YMEHHUS B
MPAKTUYCCKOW  JCSITCIIBHOCTH W TIOBCEAHEBHOW  JKM3HW»  IPEICTABIICHBI
TpeOOBaHMsI, BBIXOJAIINE 3a paMKH Yy4eOHOTO Tpollecca W HaleJICHHBbIC Ha
pelieHre pa3HOoOOPa3HBIX KU3HCHHBIX 3a/1a4.

Xumusi:
B pesynbrare usyueHus XuMuu Ha 6a30BOM YPOBHE YUCHUK JOJIKCH:
3HATh/TIOHUMATh:
1) dopmupoBaHHe EPBOHAYATBHBIX CHCTEMATH3UPOBAHHBIX MPEICTABICHUH
O BEIIECTBAX, UX MPEBPAIICHUSIX U MPAKTUUECKOM MPUMEHEHHH; OBJIaJICHUE
MOHSATUHHBIM aNapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;
2) oco3HaHHe 0OBEKTUBHOW 3HAYMMOCTH OCHOB XUMHUYECKOW HAYKH KaK

oOJyracTu COBPEMCHHOI'O €CTCCTBO3HAHUSA, XUMHNYCCKUX HpeBpaH_ICHI/Iﬁ
S}



HEOPTraHWYECKHX U OPraHUYECKHUX BEUIECTB KAK OCHOBBI MHOTHX SIBJIEHUI KUBOM U
HEXMBOW TPUPOJIBL; yIITyOIeHne MPEICTaBICHUN 0 MaTepruaIbHOM €IUHCTBE
MUpa;

3) oBIaxeHNEe OCHOBAMH XMMHUYECKON TPAMOTHOCTH: CIIOCOOHOCTHIO
aHaJIN3UPOBATh U OOBEKTUBHO OLIEHNUBATh )KU3HEHHBIE CUTYAllUH, CBSI3aHHBIE C
XUMHEN, HaBbIKaMH 0€30IaCHOT0 OOpaIlleHHsI C BEILECTBAMU, HCII0JIb3YEMbIMHU B
MOBCEAHEBHOM KU3HU; YMEHHEM aHAIU3UPOBATh U IUIAHUPOBATH 3KOJIOTMYECKU
0e30I1acHOE MOBEICHUE B LENSIX COXPAHEHUS 370POBbs U OKPYKAIOIIEH Cpeibl;

4) ¢dopMUpOBaHHE YMEHHIA YCTAHABINBATH CBS3H MEXKIYy PEabHO
HaO0JII0OaeMBbIMU XUMUYECKUMU SIBJIEHUSIMU U TIPOLIECCAMU, POUCXOAIIMMU B
MUKPOMHUPE, OOBACHATH NPUYMHBI MHOTO0Opa3us BELIECTB, 3aBUCUMOCTb UX
CBOICTB OT COCTaBa U CTPOCHMSI, a TAKKE 3aBUCUMOCTb IPUMEHEHHUS BEIIECTB OT
UX CBOMCTB;

5) mnpuoOpeTeHue OIbITa HCIOIb30BAHUS PA3THYHBIX METOJOB H3Y4YCHUSI
BELIECTB: HAOIIONEHUA 32 UX MIPEBPAILICHUSIMU PU MPOBEACHUH HECIOKHBIX
XUMHUYECKHX SKCIIEPUMEHTOB C UCIOJIB30BaHUEM JIJAOOPATOPHOTO 00OPYIOBAHUS U
puOOpOB;

6) bopMupoBaHuE NMPEACTABICHUIN O 3HAYEHUN XUMUYECKOW HAyKU B
pEeIIEHNU COBPEMEHHBIX 3KOJIOTUYECKUX MPOOIEM, B TOM YHCTIE B
MPEeIOTBPAIlEHUH TEXHOTEHHBIX U HKOJIOTUYECKHUX KaTacTpod.

TpeOoBaHus K YPOBHIO OCBOCHHS COJEPKAHUSA JUCHUILIUHBI:
[Iporiecc n3yueHrs TUCIUTIIMHBI HAIIpaBJIeH Ha (OPMUPOBAHUE IIEMEHTOB

CHEAYIOINX KOMIIETEHIUM MO JAaHHOM CIIENUAIIBHOCTH :

OK 2. OpranuzoBsIBaTh COOCTBEHHYIO JICSITEIHHOCTb, ONIPEACIISITH METO/IBI U
CIIOCOOBI BBIMTOTHEHUS TPO(ECCHOHANIBHBIX 3a7a4, OLIEHUBATh WX 3(PPEKTUBHOCTH
1 Ka4eCTBO.

OK 4. OcymiecTBisiTh MOUCK, aHATU3 U OLIEHKY MH(pOpMaILIUK, HEOOXOIUMOU
JUTSl IOCTAHOBKY U PEIIeHUs PO ECCHOHANBHBIX 33J1ad, TPO(PECCHOHAIBHOTO U

JIMYHOCTHOTO pa3BUTHA.



OK 6. PaGorats B KomiekTuBe, 3pPexTUBHO 001IAThCS ¢ KOJUIETaMH,
PYKOBOJICTBOM.

OK 8. CaMocTOsITENIbHO ONPEAEIIATh 337]a4i TPO(PECCHOHAIBHOTO U
JMYHOCTHOTO Pa3BUTHS, 3aHUMATHCS CaMOOOpa30BaHUEM, OCO3HAHHO MJIAHUPOBATh
MOBBIIICHUE KBATU(PUKALIUH.

OK 10. Ucnons3oBath B mpodeccuOHANBHON eITeIbHOCTH JTUMYHOCTHBIE,
MEXKMPEAMETHBIE, IPEIMETHBIE PE3YNIBTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOMN
IpOrpaMMbl OCHOBHOTO 001IEr0 00pa3oBaHusl.

OK 12. [IpostBAATE rpakIaHCKO-NIATPUOTUYECKYIO TTO3UIIUIO,
JEMOHCTPHPOBATh OCO3HAHHOE IMOBEJEHUE HA OCHOBE TPAJUIIMOHHBIX
o0I1eYeI0BEYECKUX IEHHOCTENW, IPUMEHATh CTaHAAPThl AaHTUKOPPYILIHOHHOTO
MOBEACHMUS.

IIK 1.3.  OcBauBaTh  COJNbHBIN,  aHCaMOJEBbIH,  OPKECTPOBBIM
UCIIOJIHUTEILCKHUM penepTyap B COOTBETCTBUU C MTPOTPAMMHBIMU TPEOOBAHUSIMU.

I[IK 1.4. DBbINONHATE TEOPETUYECKMH M HUCHOJHUTEIBCKAN  aHAJIN3
MY3BIKQJIbHOTO TMPOU3BEACHUS, MPUMEHITh 0a30Bble TEOPETUYECKHUE 3HAHUS B
poliecce MOoUCKa UHTEPIPETATOPCKUX PEIICHUN.

I[IK 2.8. Bnagerp KyJbTypod YCTHOM W  NOUCBMEHHOM  peuu,
po¢eCCHOHATBHON TEPMHUHOJIOTHEH.

O0beM TUCHUILINHBI, BUABI Y4e0HOI pad0ThI U OTYETHOCTH.

Buj yuyeOHoi1 padoThl Oovem uacos
MaxkcuMasibHasi yueOHasi Harpy3Ka (Bcero) 192
Oobs13aTesibHAsI AyIUTOPHAS yueOHAasi HATPy3Ka (BCero) 144
CamocrosiTesbHast padoTa o0yuarouerocst (Bcero) 48

®opmMBbI KOHTPOJIA

KonTtponwshas pabora- cemectp, 7-10




2. CTPYKTYPA 1 COJIEPXKAHUE YUEBHOM JUCHUTTIINHEBI

Y4eOHO-TEMATHYECKHUH IIJIAH 8 KJ1ace

TeMa KoaunuecTtBO B TOoM uncie
Jacos KonTpoJsbHbIe
padoThI

Tema 1. BBEJIEHUE. 7 1
ITEPBOHAYAJIBHBIE XUMMWYECKHUE
ITOHATU L.
Tema 2. ATOMbBI XUMMNYECKHUX 10 1
OJIEMEHTOB.
Tema 3. [IPOCTBIE BEHHIECTBA. 8 1
Tema 4. COEJJMHEHI A 14 3
XUMHNYECKUX SJIEMEHTOB.
Tema 5. UISMEHEHMNM A, 13 3
I[TPONCXOJAIIME C BEIHECTBAMU.
Tema 6. PACTBOPEHUME. PACTBOPHBI. 20 3
CBOVCTBA PACTBOPOB
SJIEKTPOJIMTOB.

Hroro 72 12

YueOHO-TEMaTHYECKHH IJIaH 9 KJacc
TEMAa KoaunuecTrBo B TOoM unciae
yacoB KonTpoJbHbie
padoThI

Tema 1. IOBTOPEHME OCHOBHBIX 12
BOITPOCOB KVYPCA 8 KIIACCA U
BBEJIEHHUE B KYPC 9 KJTACCA.
Tema 2. METAJIJIBI. 36 4
Tema 3. HEMETAJIJIBI. 52 5
Tema 4. OPTAHUYECKHUE 24
COEJIMHEHIA.
Tema 5. ObOBIIIEHME 3HAHUU 10 20
XUMH1H 3A KYPC OCHOBHOI
[IKOJIBI

Hroro 144 9

ConepxaHue JUCHMIUTUHBI U TpeOOBaHMUS K GopMaM M COACPKAHHUIO TEKYIIETO,

MMPOMCEIKYTOYHOT' O, H”TOT'OBOI'O KOHTPOJIA
8



(mporpaMMHBIN MUHUMYM, 3a4€THbIE TPEOOBAHUS).

XUMHSI KaKk 4YacTh €CTECTBO3HAHUSA. XHUMHUS — HayKa O BEIECTBaX, HMX
CTPOEHUU, CBOMCTBAX U MPEBPALICHUSIX.

HabOmronenue, omnucaHue, U3MEpPEHUE, OKCIEPUMEHT, MoOenuposanue.
Ilonamue o xumuueckom anaiuze u cuHmese.

[IpaBuna pabGoTel B WIKOJIBHOW saboparopuu. JlaGopatopHas mnocyga u
obopynoBanue. [IpaBuna 6e30MacHOCTH.

Pasnenenue cmeceii. Ouncrka BemecTs. OunpTpoBaHue.

B3emmuBanue. IIpuroroenenune pactBopoB. [lomydeHne KpUCTaILIOB COJIEH.
[IpoBeneHrne XMMHUECKUX PEAKIIUN B PACTBOPAX.

Haepesamenvnvie ycmpouicmea. IIpoeedenue xumuueckux peaxyuiti npu
Hazpesanuu.

Mertonpl ananuza BemiecTB. KadyecTBeHHbIE peaklMM Ha Tra3000pa3HbIe
BELIECTBA U MOHBI B pacTBope. OrpenesieHne xapakrepa cpenbl. THIUKaTopB.l.

ITomyuenue ra3o00pa3HbIX BEIIECTB.

Hemoncmpayuu
OO6pa3ipl TPOCTHIX U CIOKHBIX BEIICCTB.

I'openne maruus.

PaCTBOpeHI/IC BCUICCTB B PA3JIMYHBIX PACTBOPUTCIIAX.

Jlabopamopnusie onvimul

3HAKOMCTBO C 00pa3laMu MPOCTHIX U CIOKHBIX BEIICCTB.

Paznenenue cmecei.

XuMHueckue siBJeHus (MpoKaJIMBaHUE MEIHOM MPOBOJIOKH; B3aMMOJEHCTBUE

MeJla C KUCJIOTOM).

HpaKmutteCKue SAHAMUA

3HaKOMCTBO ¢ JJabopaTopHbIM o0opyaoBaHueM. [IpaBuna 6e3onacHoi padoThI

B XUMUYECKOU JTabopaTopuu.



OuncTKa 3arpsI3HEHHON TOBAPEHHOM COJIH.
[IpuroToBnenne pacTtBopa € 3aJaHHOM MAaCCOBOM JOJEW PACTBOPEHHOTO

BCIICCTBA.

BEIECTBO.

ATOMBI ¥ MOJEKYJAbl. XUMUYECKUN 3IEMEHT. A3bIK Xumuu. 3HAKU
XUMHUYECKUX 3JIEMEHTOB, XUMHUECKHe (OpMyNbl. 3aKOH MOCTOSHCTBA
COCTaBa.

OTHOCUTENbHBIE AaTOMHAasi W MOJEKyJsipHas Maccbl. AmomHas
eounuya maccol. KoamdecTBo BellecTBa, Mojb. MousipHas Macca.
MonsipHblii 00BEM.

YucTele BellecTBa U CMECH BELWIECTB. [Ipupoonvie cmecu: 6030yX, NpUpoOHblL
2as, Heghmo, NPUPOOHLLE BOODL.

KauecTBeHHBII M KOJIMYECTBEHHBIM COCTaB BemiecTBa. [Ipocrteie
Bemiectsa  (Metamibl M HeMetayiel).  CnoHble — BellecTBa
(opranuueckue 151 HEOPTaHUYECKUE). OcHoBHbIE KJIACCBI
HEOPTraHWYECKHUX BEILECTB.

[lepyonnueckuil 3aKOH U NEPUOAMYECKAS CUCTEMA XUMMUECKHX
anemenToB .M. MenneneeBa. I'pynnbel m mepuoasl NnepHOAMYECKON
CUCTEMBI.

Crpoenune aroma. Sapo (MPOTOHBI, HEHUTPOHBI) U DIEKTPOHHI.
N3otonbl. CTpoeHHME DIEKTPOHHBIX 000J0YEeK aToMOB TMepBbIX 20
JIEMEHTOB nepuoandeckon cucremsl J[.11. Menneneesa.

Crpoenne MoJyieKysl. XHMHYECKas CBS3b. TWIBI XMUMHYECKHUX CBA3EH:
KOBaJICHTHAsl (MOJIsipHAsi W HEMOJIApHAs), MOHHAsA, Mertaiudeckas. llonstue o
BaJICHTHOCTU M cTeneHu okucieHusa. CoctaBieHue (HOpMyn COEIUHEHUH IO
BaJICHTHOCTH (WJIM CTETICHU OKUCIICHHUS).

BemiectBa B TBEpAOM, KHUIKOM U ra3000pa3HOM cocTosiHuu. Kpucramindeckue u
amMop(HBIE  BEIIECTBA.  Tumbl  KpUCMAIIUYECKUX  peuemor  (amomuas,

MONEKYJAIPpHAA, UOHHAA U Mema]l]lu'-l€CKa}Z).
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Hemoncmpayuu
XUMUYECKUE COETUHEHUS KOJIMYECTBOM BELIECTBA B 1 MOJIb.
Mozenb MOAsIpHOro 00beMa ra3oB.

Komnnexkuuu HeTH, KAMEHHOTO YISl U MPOJIYKTOB UX MEPEPabOTKH.

3HAKOMCTBO ¢ 00pa3IaMU OKCH/I0B, KHUCJIOT, OCHOBAHUI M COJIEH.

Mopenu KpUCTaIMYECKUX PEIIETOK KOBAJICHTHBIX K MOHHBIX COCUHECHUM.

Bosronka nona.

ConocraBieHue pU3NKO-XUMHUYECKUX CBONUCTB COECAMHEHUN C KOBAJICHTHBIMU
1 MOHHBIMH CBSI3SIMU.

OO6pa3ipl TUITUYHBIX METAJIIOB M HEMETAJIJIOB.

Pacuemmnpie 3a0auu

BrruucieHue 0oTHOCUTEIbHOM MOJIGKYJISIpHOﬁ MacCChlI B€IICCTBA I10 (bOpMYJIG.
Brruucnenue MmaccoBoi JOJIM JICMCHTA B XUMHNYCCKOM COCOAMHCHHMU.

YcTaHoBneHue npocTeiiei GopMylibl BElIeCTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB.

XUMHMNYECKAA PEAKIIMAL.

XUMHUYECKas peaklrs. YPaBHEHHUE U CXEMa XMMUUYECKON PEaKIUU. YCIOBUS U
MPU3HAKA XUMHUYECKUX peakinil. CoOXpaHEeHUE MaCChl BEIIECTB MPU XUMUYECKHUX
peaKusx.

Knaccudukamuss XUMHUUECKUX pPEaKIUi TO PA3TUYHBIM TPU3HAKAM: YUCTY |
COCTaBYy MCXOJIHBIX W TMOJYYEHHBIX BEIIECTB; U3MEHECHUIO CTENECHEH OKHCIICHUS
XAMHUYECKUX 3JIEMEHTOB; IOIVIOMICHUIO WM BBIICICHUIO 3HEpruu. [lowamue o

CKopocmu XumMu4decKkux peaKL;mZ. Kamaﬂusamopbl.

DJIEKTPOJIUTHI U HEJICKTPOJIUTHI. IJIEKTPOIUTHUYECKAsT TUCCOIUALINS KUCIIOT,
IeJI04e U coied B BOAHBIX pactBopax. Monbl. Katmonbel u anuoHbl. Peakuun
MOHHOTO OOMEHa.

OKHUCAUTENBPHO-BOCCTAHOBUTENbHBIE  peakuuu. OKUCIUTENb U

BOCCTAHOBUTECIIb.
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Jemoncmpayuu

PeaKHHﬁ, HJUIIOCTPUPYIOIIUX OCHOBHBIC IIPU3HAKHN XapPaKTECPHbBIX

peakuuit
HeiiTpanu3anus mej04u KUCJI0TON B MPUCYTCTBUU HHAUKATOPA.

JlabopamopHvie onvimol

B3aumopeiicTBre okcuia MarHus ¢ KUCJIOTaMu.
B3anmoznencTBue ymIeKrceoro ra3a ¢ U3BECTKOBOU BOJOM.

HOJIY‘-ICHI/IG 0CaAKOB HCPACTBOPHUMBIX THAPOKCHUIOB U N3YUYCHHC UX CBOMCTB.
HpakmuquKue 3AHAMUA

BoinosineHne ONbITOB, TECMOHCTPUPYIOIIHUX TI'CHETHUYCCKYIO CBA3b

MEKAY OCHOBHBIMHA KJIACCAMH HCOPIraHUYIECCKHUX COeIMHEHHUH.

Pacuemmnwie 3a0auu
BrrancieHnss mo XMMUYECKUM yPaBHEHHSIM MacChl, 00beMa MJIM KOJMYECTBA
OJIHOTO M3 MPOJIYKTOB pPEaKIMUW IO MacCe€ HCXOJHOI0 BEIIECTBA M BEIECTBA,

COZCPIKAIIETO ONPEACICHHYIO JOJIO TPUMECEH.

SJIEMEHTAPHBIE OCHOBBI HEOPTAHMYECKOM XUMMUM.

Bonopon, pusnueckue u XuMUYECKHE CBOMCTBA, MOJYyYEHUE U IPUMEHEHHE.

Kucnopon, dpusnueckrue u XuMUUE€CKHUE CBOMCTBA, OJIydYeHUE U IPUMEHEHUE.

Bona u ee cporictBa. PactBopuMocTh BemiecTB B Boae. KpyroBopor Boabl B
MpUpPOJE.

["anorenst. XmopoBogopox. ConsiHasi KUCIOTa U €€ COJH.

Cepa, pusnueckue U XUMUYECKHUE CBOICTBA, HaXOXAeHHE B Tipuponae. Okcu
ceppl  (VI). Cepnas xkuciora u ee coaud. OKUCIUTENbHBIE CBOMCTBA
KOHLIEHTPUPOBAHHOM CEPHOU KUCIOTBL. CepHucmas u cepo8o0opoOHas KUCIOMbL U

ux coiu.
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Ammuak. Comu amMMoHus. A3OT, (pU3MUYECKME M XMMHUYECKHE CBOWCTBA,
nosiyueHue u npumenenue. Kpyrosopor azora. Okcunpl azora (II u IV). Azornas
KHUCIIOTa U €€ coyii. OKUCIUTENbHbBIE CBOMCTBA a30THOM KUCIIOTHI.

docdop. Oxcun hochopa (V). OprodocdopHas KUCIOTa U €€ CONH.

VYrnepoa, anoTponHbsie MoauduKaiuy, Gu3n4ecKkue 1 XUMHUYEeCKUEe CBOMCTBA
yriieposia. YrapHblii ra3 — CBOMCTBa U (DU3MOJIOTHYECKOE JIEHCTBUE HA OPraHU3M.
VYIIeKucIbIi ra3, yrojibHas KHCJIOTa U ee cou. KpyroBoport yreposa.

Kpemunii. Oxcun kpemuus (IV). Kpemuuesas kuciora u cuiukarbl. CTEKII0.

[Tonoxxenne meraisioB B [lepmoandeckord cucTeMe XHUMHUYECKHUX SJIEMEHTOB
.. Menneneera. Ilonstue o meramnyprud. CrnocoObl MOTy4YEHUs] METAJUIOB.
CmnaBbl (CTalb, YyTyH, MIOpATIOMUHUN, OpoH3a). O0IIMe XMMUYECKHe CBONCTBA
METAJUIOB: PEAKIHH C HEMETaUlaMH, KHUCIOTaMH, COJIAMHU. PsAn HampspkeHuin
METAJLJIOB.

[I{eno4yHBIE U MIETIOYHO3EMETBHBIE METAIUIBI U UX COCTUHEHUSL.

AmoMUHUNA. AMpomeprocmv okcuoa u 2uOpoKcuoq.

Keneszo. Oxcunpl, eudporcudst u conu sxnceneza (1l u I1l).

Hemoncmpauuu

B3auMonenicTBre HATPUS U KAJIbIUS C BOAOM.

OO6pa3ipl HeMETAILIOB.

AJIOTPOIHS CEPBI.

[TonyueHue XJIOPOBOIOPO/Ia U €70 PACTBOPEHHUE B BOJIEC.

Pacrnio3HaBanue coefuHEHNM XJ10pa.

Kpucrammueckue penieTku anMasa u rpadura.

[TonyyeHne aMmmuaka.

Jlabopamopnvie onvimot

3HaKOMCTBO C 00pa3iaMy METaJUIOB U CIIaBOB (padoTa ¢ KOJIJICKIIUSIMH ).

PacTBopeHue xeie3a 1 HUHKA B COJITHOW KHUCIIOTE.

BoITecHeHre 0IHOrO MeTajuia IPyTuM U3 pacTBOpa COJIH.

3HAKOMCTBO C 00pa3laMu MPUPOTHBIX COSAMHEHUN HEMETAIUIOB (XJIOPUIAMH,
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cyabbuaamu, cyabdaraMu, HUITpaTaMH, KapOOHATaMU, CUJTUKAaTaMu ).

3HaKOMCTBO ¢ oOpasliaMd METaUIOB, pyAaMH >Kejle3a, COCIUHEHHUSIMHU
ATIOMUHUSL.

PacrosnaBanme xmopua-, cyiabdar-, kapOOHAT-aHHOHOB W KAaTHOHOB

aMMOHHUSI, HATPUsI, Kallus, Kalablus, Oapusi.

HpaKmu’-l€CKM€ SAHAMUA

[Tosryuenue, cobOupaHue M pacno3HABaHHWE ra3oB (KHCIOPOIA, BOAOPOAA,
YTJIIEKHUCIIOTO ra3a).

Pemienne oJKCnepuMEHTANBHBIX 3azad 10 xumuud TteMe «llomydyenue
COEIMHEHU METAJUIOB U U3yYECHUE UX CBOMCTBY.

Pemienne skcnepuMeHTANBHBIX 3ama4 1o teme: «llomydenue coennHeHU

HCMCTAJIZIOB U U3YUYCHHC UX CBOMCTBY.

[NEPBOHAYAIJIbHBIE TIIPEACTABJIEHMS Ob OPI'AHMYECKHUX
BEILIECTBAX.

[IepBoHa4YabHBIE CBEAEHUS O CTPOEHUN OPraHUY€CKUX BEIIECTB.

VYrieBogopoabl: METaH, 3TaH, ITUJIEH.

Cnuptbl (METaHOJ, ATAHOJ, TIUIEPUH) U KapOOHOBBIE KHUCIIOTHI (YKCYCHas,
CTeapHHOBAasl) KaK TMPEACTABUTENM  KHUCIOPOACOACPKAIIMX  OPraHUYECKUX
COECIVHEHNH.

buonornuecku BakHbIE BEIIECTBA: )KUPbI, YIIICBO/IbI, OCIIKH.

Ilpeocmaenenus o nonumepax Ha npumepe noaUIMUIEHA.

Hemoncmpayuu

OO6pa3iel HepTH, KAMEHHOTO YISl ¥ IPOIYKTOB UX IMEepepabOTKH.
Mopenu MOJIeKylT OpraHUYEeCKUX COSTUHEHUH.

[openue yrmeBonopoaoB u 0OHApYKEHHUE MMPOTYKTOB X TOPCHHUS.
OOpa3s1pl U31eIui U3 MOJUATUIICHA.

KauecTBeHHbIE peakluy Ha STUIICH U OCJIKH.

14



Hpakmuuecmte 3aHAmunA

M3roroBieHne MOAENEH yIieBoJOPOIOB.

XUMUMS N XN3Hb.

Yenosek B MHUPC BCIICCTB, MATCPHUAJIOB U XUMHUYICCKHUX pCaKHHﬁ.

Xumus u 300posve. Jlekapcmeennvie npenapamol U NpoodieMvl, C8A3aHHbLE C
UX npUMeHeHUeM.

Xumusi u nuwa. Kanoputinocms stcupos, 6enxos u yeneeo0os. Koncepgeanmol
nUWessbiX NPOOYyKMo8 (N08aPEeHHAsL COJb, YKCYCHASL KUCTIOMA).

Xumuueckue gewjecmea Kaxk cCmpoumenvuvle U n00eI0YHble Mamepuavl (Mei,
MPAamMop, U38eCmMHsK, CMeKJL0, YyeMeHm,).

Ilpupoonvie ucmounuxu yeneo0opooos. Hegpmv u npupoowuwiii 2as, ux
npumeHeHue.

XHUMUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH CPEIbl U €r0 MOCIEACTBHUS.

[TpoGnembl 6€30MaCHOTO UCTIONH30BAHUS BEIIECTB U XUMUYECKUX PEAKIUN B
MOBCEAHEBHON KU3HU. TOKCuuHble, 2oproyue U 63pbl8OONACHblE Beujecmad.
buimosas xumuyeckas epamomuocme.

Hemoncmpayuu

OO0pa3Iiel TEKapCTBEHHBIX MTPENapaToB.

OOpasIibl CTPOUTENBHBIX U MOICIOUYHBIX MAaTEPHUAIIOB.

OO6pa3ipl yIakoBOK MUILEBBIX MTPOYKTOB ¢ KOHCEPBAHTaAMU.

Ilpakmuueckue 3anamus

3HAKOMCTBO ¢ 00Opa3IiaMu JIEKapCTBEHHBIX MPEMapaToB.

3HAKOMCTBO C 06pa3uaMH XUMHWUYCCKUX CPCACTB CAHUTAPHUH U TUTHUCHDI.

3. YCJIOBHSI PEAJTU3AIINN PABOYEN ITPOTPAMMBI YYUEBHOM
T CTUTIIAHBI

3.1 MaTepuajibHO-TeXHHYECKOe 00ecrieyeHue JUCITUTITIHHbBI

15



OOpa3zoBarenpHas OpraHu3alysl pacroiaraeT  MaTepHalbHO-TEXHUYECKOH
0a3ol, oOecneunBarolieil MPOBEJEHME BCEX BUIOB IPAKTUYECKUX  3aHITHH,
JTUCHUTUTMHAPHOM, MEXAUCIUIIMHAPHOW ¥ MOAYJIBHON MOJITOTOBKH, y4eOHOM MPaKTHKH,
IPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM.

[lepeueHpr MaTepUaNTbHO-TEXHUYECKOTO 00ECTIEUEHUS BKIIIOYACT:

KaoOuner 48

OcHarieHsl 000pyI0BaHUEM U TEXHUUYECKUMU CPEICTBAMMU:

(Monutop CucteMHbIH OJIOK )

PaGouee MecTo st mpenoaBaTes.

Kommiekt yaebHoM Mebenu — 22 mocagouHbIX MECT.

buoaunoreka, YNTAJIBLHBIN 3aJ1

OcHailleHbl 000pyJOBaHUEM U TEXHUUECKUMHU CPEJICTBAMU:

(Kuamxnbie nonku ,M®PY, MOHUTOP, IPOLIECCOP, KAPTOTEKA, KOMIIBIOTEpHAs
TEXHHUKA C BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTh «VIHTEepHET» U 00ecrneueHuemM
JOCTyTa K AIEKTPOHHOM nH(OpMalnoHHO-00pa3oBaTenpHoM cpene CKI'UH; ;
KOMIIBIOTEpHAs TEXHUKA 00ecredeHa HeOOX0UMbIM KOMIIJIEKTOM JIMIIEH3MOHHOTO
¥ CBOOOJIHO PacipoCTpaHseMOro MporpaMMHOTO 00eCTICUeHHS], B TOM UHCIIE
OTEYECTBEHHOTO MPOU3BOJICTBA)

KommuiexkT yuebHnoi mebenu - 10 mocagouyHbIX MeCT.

3.2. UudopmanmonHoe odecnevyeHue 00yueHust

OcHOBHblEe UCMOYHUKU

1. Xumus 8 xiacc. Pynszutuc I E., ®enpaman @. I. [Ipocsemenne 2019 r

2. Xumus 9 knacc. Pynzurtuc I. E., ®enpaman @. I'. [Ipocemenue 2019 1.

ﬂOﬂOﬂHumeﬂbele UCMOYHUKU

1. I'yceBa, E. B. Xumus g CIIO : yuebHO-MeToanueckoe nocobue / E. B.
I'yceBa, M. P. 3uranmmuna, /[. U. KynukoBa. — Kazans : KHUTY, 2019. — 168
c. — ISBN 978-5-7882-2792-4. — TexkcT : anekTpoHHbIH // JIaHb : 3neKTpoHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/196096

2. XamurtoBa, A. W. Opranuueckas xumusi st cryaeHtoB CIIO : ydeOHoe
noco6ue / A. U. XamutoBa, T. E. byceiruna, JI. P. Capuna. — Kazauns : KHUTY,
2016. — 172 c. — ISBN 978-5-7882-1938-7. — Texkcr : anekTpoHHbIl // JIaHb :
AIIEKTPOHHO-OUOIMOTEUHAs cucrema. — URL:
https://e.lanbook.com/book/102077
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3.I'ycena, E. B. Xumus qs CIIO : yae6Ho-MeToamaeckoe mocodue / E. B.
I'yceBa, M. P. 3uranmmuna, JI. Y. Kynukosa. — Kazans : KHUTY, 2019. — 168
c. — ISBN 978-5-7882-2792-4. — TekcT : aneKTpoHHbIN // JIaHb : 3IEeKTpOHHO-
oubnmoteunas cucrema. — URL: https://e.lanbook.com/book/196096

OcHosnule ANIEeKMPOHHblE U30AHUA:

1. Xumus : yueOHOo-MeToandeckoe nmocodue / cocraputenb M. C. [lonsHckas. —

Bosorna : BIMXA wum. H.B. Bepemaruna, 2023. — 127 c.— Tekcr:
ANIEKTpOHHBIN //  JlaHb : »nekTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/387743

2.JleonoBa, I'. I. Xumus : yue6HOoe mocobue s crmo / I. I JleonoBa. — 2-¢
u3g., crep. — Cankr-IlerepOypr : Jlans, 2024. — 208 c¢. — ISBN 978-5-507-
47750-0. — Tekcr: osnekTpoHHBIN / JlaHb @ SIEKTPOHHO-OHOMHMOTEYHAs

cucrema. — URL: https://e.lanbook.com/book/414731

3.XamuroBa, A. Y. Opranndeckas xumus it cryaentoB CIIO : yueOHoe mocoOue
/ A. Y. XamutoBa, T. E. byceiruna, JI. P. Capuna. — Kazans : KHUTY, 2016. —
172 c.— ISBN 978-5-7882-1938-7. — TekcT : anexTpoHHbIH // JIaHb :
AMEKTPOHHO-OnOmoTeuHas cuctema. — URL: https://e.lanbook.com/book/102077

3.3.UHTepHET-pecypchl

v' DnexkTpoHHO-0nbnmoreyHas cuctema CeBepo-KaBkazckoro
TOCYTapCTBEHHOTO HHCTUTYTA HCKYCCTB

v’ aiekTpoHHbIi mopTan «Kyasrypa» (Www.kultura-portal.ru)

v DIIEKTPOHHBIN (enepanbHbIii mopran «Poccuiickoe 00pa3oBaHue»
(www.edu.ru)

v’ 06a3za nannbix Poccuiickoit ['ocynapcTBeHHOM OMOIMOTEKH o
uckycctBy (Www.liart.ru)

v/ DIIEKTPOHHBIN HMHPOPMAITMOHHBINA PECYPC POCCUICKON
Harrionanshoit 6uonmuorexkn (WWW.rsl.ru)

v HudpoBoit oOpaszoBarenbHblil pecypc (irbponas oudmuoreka) IPR
SMART

v’ DnekTpoHHoe nepuoandeckoe nznannedbC"Jlanp"
https://skqii.ru/sveden/objects/www.e.lanbook.com

v' DnextpoHHas ondnuoreunas cucrema "FOpaitt" https://urait.ru/
v' DnextpoHHast onbnuoreunas cucrema IPR books
https://skaii.ru/sveden/objects/www.iprbookshop.ru
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4. KOHTPO.JIb U OLIEHKA PE3YJILTATOB OCBOEHUSI YYEBHOHN

JANCHUITJINHBI

PesynbpTaTel 00yueHus:

Iloka3zarn
pe3yibTara.

OLICHKY

dopMa  KOHTPOJSA
OLICHUBAaHMUSL.

u

[To yueGHOMYy mnpemmery
"Xumus" (Ha
YTIIyOJICHHOM ypOBHE):

1) BiageHue cucTeMoi
XUMUYECKMX 3HAHUM WU
yMEHHE MPUMEHSITh
CUCTEMY XUMUYECKUX
3HAHUU, KOTOpas
BKJTIOYAET:

BAXHEHUIIINE XUMHUYECCKHUE
MOHATUS: OTHOCUTEIIbHAS
IJIOTHOCTh ra3os,
MOJISIpHAsE Macca CMECH,
MOJIbHAs JIOJISL
XUMHUUYECKOTO JJIEMEHTA B
COCIMHEHUHU,  MOJIsIpHas
KOHIICHTpAIIUsI BEIIECTBa
B pacTtBope, COJIH
(kucble, OCHOBHBIE,
JIBOWHBIC, CMEIIIAHHBIC),
KOMIIJIEKCHBIE
COEIMHEHUS,
SHEPreTUYECKUI

OnpenensTb METOABI U
CIIOCOOBI
po¢eCCHOHAITBHBIX
3amad,  OIICHUBATH
3 PEeKTUBHOCTH
Ka4decTBo.,

BBIITOJIHCHUA

ux
u

Texkyuuid.
ITpoMeKyTOUHBIM.
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MOYPOBEHB aToma,
BOJIOPOJIHASI CBS3b, BaH-
Jiep-BaaibcoBa CBSI3b,
KpUCTAJUIMYECKHE
pemieTkd  (MpUMHUTHBHAS
KyOuueckasi,  OOBEMHO-
LEHTPUPOBAHHAS
KyOuueckas,
rpaHeleHTPUPOBAHHAS
KyOuueckas,
reKcaroHaJbHast
IJIOTHOYTIAKOBaHHAs );
OCHOBOTOJIAraroIIne
3aKOHBI: 3aKOH ABOraapo
U €ro CJIEACTBUS, 3aKOH
I'ecca m ero cneacrTBus,
3aKO0H JNEUCTBYIOIIUX
Macc;

AIEMEHTBl  XUMHYECKOUN
TEPMOJUHAMUKHU Kak
OTHOW M3 TEOPETUYECKUX
OCHOB XMMUU;

2)  mpeacTaBiI€HUE O
MEPUOIUYECKOU
3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX DIIEMEHTOB
(KUCIIOTHO-OCHOBHBIE |
OKHUCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIE
CBOHMCTBA OKCHIOB U
TUJIPOKCUIIOB);  YMEHUE
OOBSCHSTH CBSI3b
MOJIOKEHUSI JJIEMEHTA B
Ilepuonnueckoin cucreme

C pacnpeneneHueM
DIIEKTPOHOB 10
YHEPTEeTUYECKUM
YPOBHSIM, TIOJIYPOBHSIM H
opOuTaIIIM aTOMOB
TIePBBIX YEThIPEX
MIEPUOJIOB;

3) yMeHHE COCTaBIAThH
MOJICKYJIIPHBIC ¥ MOHHBIC
ypaBHEHUS THIPOJIN3A

19




coJieh M IMpeACKa3bIBaATh

Xapaxkrep cpenabl B
BOJIHBIX pacTBopax
coJIeH;

4) yMEHHE
MIPOTHO3UPOBATh "
XapaKkTepru30BaTh
BO3MOKHOCTh
MPOTEKAHUST XUMHUYECKUX
IIPEBPAILECHAN B

Pa3IMYHBIX YCIOBHUSX Ha
OCHOBE  NPEACTABJICHUN
XUMHUYECKOW KUHETUKU U

TEPMOIMHAMHUKHU;
5) yYMEHHE
XapaKTepU30BaTh

busznueckue u

XUMHUYECKHE CBOMCTBa
MIPOCTBIX BeIlecTB (6op,
dbocdop (KpacHbIH,
Ocnplii), Meab, IHHK,
cepedpo) ©  CIIOKHBIX
BECIIIECTB, B TOM YHUCJIC UX
BOJTHBIX pacTBOpOB
(okcuag U THAPOKCH]
xpoma (III), nepmanranar
Kaausi, okcuabl asora (I,
II, 1IV), ranoreHuasl
kpemuus (IV) u dochopa
I wu V), OopHas

KHCIIOTA, YKCyCHast
KHCIIOTA,
KHUCITIOPOJICOIePIKaIIIHe
KHCIIOTBI XJIOpa M WX
COJIN);

6) yMEHHE BBIUUCIATH
MOJIbHYTO JIOJTEO

XUMHYECKOTO 3JIEMEHTa B
COCIMHEHUH, MOJIAPHYIO
KOHIIEHTPAIMIO BEILECTBa
B pacTBOpe;, YyMEHHUE
HaXOJUTb  IPOCTEUIIYIO
dbopmyny BemecTBa IO
MAacCOBBIM WJIM MOJIbHBIM
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JIOJISIM 3JIEMEHTOB,
MPOBOJUTH PACUYEThl IO
YpaBHEHUSIM XUMUYECKUX
peakiuii C y4eToM
HEJ0CTaTKa OJHOTO U3

peareHToB,
IPAKTHYECKOTO  BBIXOJIA
IIPOYKTA, 3HAYCHUS
TEIJIOBOTO ahdexra
peaKIuy; YMCHHE
OTIPEICIIATH COCTaB
cMecen c
UCIIOJIb30BaHUEM

pelIeHus CUCTEM

ypaBHEHUN C JByMS U
TpEMsI HEU3BECTHBIMU;

7) HaJu4Iue
MPAKTUYECKUX  HABBIKOB
TJTAaHUPOBAHUS u
OCYLIECTBJICHUS
XUMHUUYECKUX
HKCIIEPUMEHTOB:
MIPUTOTOBJICHUE
pacTBOpOB C
ONPEIEIICHHOW MOJISIPHOU
KOHICHTpAaLuEn
PacTBOPEHHOTO
BEILIECTBA,;

MPUMEHEHUE
WHJMKATOpOB  (Jlakmyca,
METHJIOpaHka u
dbenondranenna) TUTSI

ONPEIICIICHUS]  XapaKTepa
Cpelbl B pacTBopax
coJIeH;

UCCJIEI0BAHKE
aM(oTepHBIX CBOICTB
ruapokcuaa xpoma (III),
yMEHUE pematb
DKCIIEPUMEHTAJIbHBIE
3a/1a4u 1o TeEME
"OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHbBIE
peakuun';
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yMEHHE pemiaTthb
AKCTIEPUMEHTAIBLHBIE
3a1a4u I10 TEME
"T'unponus coueit”;
Ka4eCTBEHHBIC  PEaKIIUH
Ha TIPUCYTCTBYIOIIUE B

BOJTHBIX pacTBOpax
CynabpuUT-, cyabhu-
HUTpaT- W HUTPUT-
AHHOHBI.
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