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[TPOITPAMMA KYPCA XUMUNN
g 10—11 kaaccos

HIOACHUTEJIBHAA 3AITHCKA

Hacrosmmas nmporpamma coctasieHa juisi ydamuxcss Xumun 10—11 kmaccoB o0mieo0pa3oBaTeNbHBIX yUpeKIeHHH Ha 0a30BoM ypoBHe 140 u/rom (2
4/Hen.).

JlaHHBIN Kypc ydamuecs M3y4aroT Iocjie Kypca XMMHUU JUisi 8—9 KJIaccoB, Illeé OHM MMO3HAKOMWIMCH C BKHEHIIMMU XUMHUYECKUMH IOHSITHSIMH,
HEOPraHUYECKUMH U OPraHMYE€CKUMU BELIECTBAMHU, IPUMEHSIEMbIMU B MPOMBIIIJICHHOCTH U B IIOBCEIHEBHOM >KU3HMU.

W3ydyeHne XuMHUM B cTapiiiei mKoje Ha 6a30BOM ypOBHE HAIMpaBJICHO:

* Ha OCBOEHHME 3HAHUH O XMMHYCCKOM COCTAaBIISIOIICH eCTeCTBeHHO'HaquOﬁ KapTUHbI MHpPa, O BaXXHEHUIINX XUMHUYECKHUX IOHATHAX, 3aKOHAX U TCOPUAX

¢ Ha OBJIAACHUC YMCHUAMMU ITPUMCHSATD IMOJTYYCHHBIC 3HAHUS JJIs 00BACHEHHS paSHOO6paSHLIX XMMHYECKHX SIBJICHUM U CBOMCTB BCIICCTB, )1 OLICHKHU
POJin XMMHUHU B pa3BUTUHN COBPECMCHHBIX TEXHOJIOTHM U IMOJIYYCHHWH HOBBIX MAaTCPUAJIOB,

¢ Ha Pa3BUTHUE TIO3HABATCIIbHBIX HHTCPCCOB U MHTCIJICKTYaJIbHBIX CIIOCOOHOCTEH B mponecce CaMOCTOATCIILHOI'O an/I06peTeH1/m XUMHYCCKHX 3HAHUU C
HCITIOJIb30BAHHUEM PA3JIMYHBIX HCTOYHHKOB I/IH(I)OpMaI_[I/II/I, B TOM YHCJIC KOMIIbIOTCPHBIX

* Ha BOCIIHTAHNE YOCXKJICHHOCTH B MO3UTHBHOMN POJIM XMMHHU B )KU3HU COBPEMEHHOTO 00IIIeCTBA, HEOOXOAMMOCTH XMMUYECKH TPAMOTHOT'O OTHOIICHHUS
K CBOEMY 3/I0POBBIO U OKPYKAroIeH cpesie;

* Ha MPpUMeHeHHe MOJYYEeHHbIX 3HAHMN M YMeHM# i 6€30MacHOr0 MCIOJIb30BaHUS BEUIECTB U MAaTEPHAIOB B OBITY, CETHCKOM XO3SHCTBE M Ha
MPOU3BOJCTBE, ISl PELICHUs NMPAKTUYECKUX 3a7a4 B IOBCEAHEBHOW KU3HU, Ui NPEAYNPEKICHUSA SABICHUM, HAHOCSIIIUX BpPEI 310POBBIO UEJIOBEKA U
OKpY>Karollen cpene.

[IporpamMma mpenycmarpuBaeT GOpMUPOBAHKE y YUaITUXCS 001eyuYeOHBIX YMEHUI 1 HaBBIKOB, YHUBEPCAIBHBIX CITIOCOOOB IEATEIBHOCTH U KITFOUEBBIX
KOMITETeHIMI. B 3TOM HampaBieHuM HpUOpPUTETaAMH sl y4eOHOTO MpeaMeTa «XHMHS» B CTapIleil IIKoje Ha 0a30BOM YPOBHE SIBIISIOTCS: YMEHHE
CaMOCTOSITENTFHO M MOTHUBHPOBAHHO OPTaHW30BHIBATh CBOIO MMO3HABATEIBHYIO JIEATEIHHOCTh (OT MOCTAHOBKH €M /10 MOJYUYEHHUS U OLIEHKU pe3yJbTaTa);
OTpeJIeJICHUE CYITHOCTHBIX XapaKTEPUCTUK H3y4yaeMOTro OOBEKTa; YMEHHE pa3BepHYTO OOOCHOBBIBATH CYXKJICHUsS, JaBaTh OMpENETICHUs, MPUBOIUTH
JI0KA3aTeIIbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO MTOBEICHUS B OKPYKAIOLLIEH Cpe/le; BHIIIOJHEHHUE B IPAKTUYECKOM IEATENIbHOCTH U B IIOBCEITHEBHOM
KU3HH DKOJOTHYECKUX TPEeOOBAaHMI; HCIONB30BAHUE MYJIbTUMEIUWHBIX PECYPCOB M KOMIIBIOTEPHBIX TEXHOJOTHUH Il 00palbOTKH, Mepeaayu,
cUCTeMaTu3aluy HH(OpMaIliY, Co3/1aHus 0a3 TaHHBIX, MPE3CHTAIlUU Pe3yIbTaTOB O3HABATENLHOM U MPAKTUYECKON JAESITETbHOCTH.

B kypce 10 kmacca u3y4yaercs opraHMYecKask XMMHs, TEOPETUUECKYI0O OCHOBY KOTOPOH COCTABJISIOT COBPEMEHHAS] TEOPUS CTPOEHUS OPTraHHMYECKHUX
COCIMHEHMH, TOKA3bIBAIOIIAs €MHCTBO XUMUYECKOTO, AIEKTPOHHOTO U MMPOCTPAHCTBEHHOT'O CTPOCHHSI, SIBIICHHS TOMOJIOTHH U H30MEPHUH, KllacCUpuKarius
Y HOMEHKJIaTypa OpraHndeCcKuX CoeJMHeHNI. Bech Kypc opranm4eckoi XMMUY MPOHU3aH UAEEH 3aBUCUMOCTH CBOMCTB BEIIECTB OT COCTaBa M UX CTPOCHUS,
OT XapakTepa QYHKIIMOHAIBHBIX TPYIII, a TAKXKE T€HETUYECKHUX CBSA3EH MEXIy KIaccaMy OPTaHHUYECKUX COSTUHEHHM.



B nmamHOM Kypce copepikaTcs BaKHEWINIME CBENEHUS 00 OTACIBbHBIX BEIIECTBAX W CHHTETUUYECKUX MaTepHaliax, O JICKAPCTBEHHBIX Ipemaparax,
CrocoOCTBYIONINX (HOPMHUPOBAHUIO 3J0POBOT0 00pa3a KU3HHU U 00IIEH KyIbTyphl YEIIOBEKA.

Benymas poiib B packpbITUM COJAEpKaHMs Kypca Xxumuu 11 kiacca mpuHAUICKHUT AIEKTPOHHOM TEOPHUM, NMEPUOAMYECKOMY 3aKOHY W CHCTEME
XUMHYECKHX JIEMEHTOB KaK HarboJiee o0IIIMM HaydHBIM OCHOBAaM XHUMUHU.

B nmanHOM Kypce cUCTeMaTU3HPYIOTCS, 0000IIAOTCS U YITyOIsSI0TCS 3HAHUS O paHee U3yYEHHBIX TEOPHIX U 3aKOHAX XUMUUYECKON HAYKH, XMMHUYECKUX
Mpoleccax U MPOU3BOJCTBAX. B 3TOM yyammMcs TOMOTArOT pa3iMdHbIe HATJISAHBIC CXEMBI U TaOJIHIIBI, KOTOPBIC TTO3BOJISIOT BBIICTUTH CaMO€ TJIABHOE,
caMoe€ CYIIECTBEHHOE.

ConeprxkaHue 3TUX pa3AesioB XUMUU PACKPBIBACTCS BO B3aUMOCBSI3U OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB.

Ocoboe BHUMaHHE YJCICHO XMMHYECKOMY JKCIEPUMEHTY, KOTOPBIN SBISICTCS OCHOBOW (DOPMHUPOBAHHS TEOPETHUYECKHX 3HAHMK. B KoHIE Kypca
BBIZICJICHBI TPU MPAKTHUECKHUX 3aHATHS 00O0OIIAOIIEro XapaKTepa: pelieHrne dKCIEPUMEHTAIBHBIX 33J1ad M0 OPraHWYECKONW W HEOPTaHMYECKOW XUMUH,
MoJIy4eHue, COOMpaHue M pacro3HaBaHUE Ta30B.

[Iporpamma peanuzoBana B yueOHukax Pymsutuca I'.E., ®enpamana @.I'. «Xumus 10» u «Xumus 11», uzgarensctBa «IIpocBeiieHuey, BhIIEIIIX
B 2017 u 2018 rony.

CONEP)XAHUE YYEEHOHU JJUCIJUIIIMHBI
10 kace
70 g/ron (2 u/Hen.)
OPTAHUYECKAS XUMUSA

Tema 1. TeopeTuyeckne OCHOBbI OpraHu4ecKoi Xumuu (4 1)

dopmupoBaHUE OPraHUYECKON XUMHUH Kak Hayku. Opranndeckue Bemiecta. Opranuueckas XumMusi. Teopus CTpOSHHUS! OPraHNYeCKUX COeTMHEHUIN
A. M. bytnepoBa. Yriepoauslii ckenet. Pagukansl. @yHKIMoHaNbHbIE rpynnsl. ['omonornyeckuii psa. I'omomorn.

CrpykrypHas nzomepus. Homenknarypa. 3HaueHue TEOPUH CTPOEHUSI OPTaHUYECKUX COEAMHEHUH.

DJEeKTpOHHAs MPUPO/Ia XUMUUECKUX CBA3EH B OPraHUUECKUX COeTUHEHUsAX. Cnocobbl paspviea cesasell 8 MONEKYIax Op2aHUYecKUx eujecms.
Onexmpodghunvt. Hyxneoguinoi.

Knaccugukanus opraHMuecKiuX COeMHEHUH.

JemoncTpanuu. O3HaKoMIIeHHE C 00pa3llaMy OpraHMYeCKHUX BEIIECTB U MaTepuanoB. Mojenu MosieKysl opranndeckux BeuecTs. PactBopumocThb
OpPraHUYECKUX BEIIECTB B BOJIE U HEBOJIHBIX pacTBopuTelsix. [InaBnenue, oOyrauBaHue U ropeHHe OpraHUYECKHX BEIIECTB.



YIJIEBOJOPOJIBI (23 u)

Tema 2. llpeneabHblie yriaeBoaopoabl (ajaxkanbl) (7 4)
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE alIkaHOB. I'omonoruueckuil psa. Homenknarypa u uzomepus. @u3ndeckue 1 XMMUYECKHUE CBOICTBA
ankaHoB. Peakuus 3ameienus. [lonyuenue 1 IpUMEHEHUE AJIKAHOB.
Luknoanxanvl. Cmpoenue monexyn, comonoeudeckutl psao. Haxoocoenue
6 npupode. Duzuyeckue u XumMuieckue ceoUCmad.
JemoncTpanuu. B3psiB cMecu MeTana ¢ Bo3yxoM. OTHOIICHHE aIKaHOB K KHCIIOTaM, [IeJioyaM, K pacTBOPY NepMaHraHaTa Kajus 1 OpOMHOI BOJIE.
JlabopaTopHble onbIThL.3roToBIEHHE MOJENIEH MOJIEKYI YIVIEBOJIOPOJOB M rajJoreéHONPOU3BOAHBIX.
IIpakTnyeckas padora. KauectBeHHOE onpeiesieHUE yriepoaa, BOAoOpoaa
1 XJI0pa B OpraHNvYCCKUX BCIICCTBAX.
Pacuernsie 3anaun. HaxoxaeHre MosieKyssipHO# (pOpMyIIbl OpraHMUECKOro COeIMHEHUs TT0 Macce (00beMy) MPOYKTOB CrOpaHusl.

Tema 3. HenipenesabHble yriaeBoaopoasl (6 1)

AJIKeHBbI. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOEHHE aaKkeHOB. ['omonoruueckuii psa. Homenknarypa. M3omepusi: yriaepoaHo# Lenu, NoJ0KEeHUs
KpaTHOM CBS3M, YuC-, mpaHc-N30Meprsa. XUMUYECKHE CBONCTBA: peaKIMK OKUCICHUS, TPUCOSANHEHNUS, Tonumepu3auu. Ipasuno Mapkosnukosa.
[Tonyyenue u nIpUMEHEHNE ANKEHOB.

Auaxanuensnl. Ctpoenue. CBoiicTBa, TpuMeHeHue. I IpupoaHbIil Kaydyk.

AJIKHHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTpoeHue aretuiieHa. ['omonoru u nzomepsl. Homenknarypa. @uznyeckue 1 XUMUYECKHE CBOMCTBA.
Peakuuu npucoenunenus u 3amenienus. [lonydenne. [lpumenenue.

JdemoncTpauuu. [lonydyenue arermiena B 1aboparopun. Peakiys ameruiieHa ¢ pacCTBOPOM TMepMaHTaHaTa Kajiusi 1 OpoMHoM Bo1oi. ["'openne
anieTuiieHa. Pa3noxeHne kaydyka IIpy HarpeBaHUM U UCIIBITAHUE MPOJYKTOB Pa3JIOKEHUS.

IIpakTnueckas padora. [lonyueHue 3TuneHa U U3y4eHHUE €ro CBOMCTB.

Tema 4. ApomaTuyeckue yrieBoaopoabl (apensl) (4 1)

ApeHbl. DIEKTPOHHOE U IPOCTPaHCTBEHHOE cTpoeHue OeHsomna. Mzomepus
1 HOMeHKJIatypa. du3nueckue 1 XUMHYECKue cBoicTBa OeH3oa. I'omosnoru 6en3ona. OcoOEHHOCTH XMMHUYECKUX CBOMCTB rOMOJIOrOB O€H30J1a Ha
IIpuMepe Toayoula. ['eHeTndeckas cBsi3b apOMaTHYECKUX YIVIEBOJOPOIOB C IPYTUMH KJIaCCaMHU YIJI€BOIOPOIOB.

JdemoncTpauuu. ben3on kak pactBoputens, TopeHue 6en3ona. OTHomeHue 0eH301a K OpOMHOM BOJIE M pacTBOPY MepMaHraHara Kaius. OKuciaeHue
TOJIyOJIa.

Tema 5. llpupoaHble HCTOYHUKH YIJIEBOAOPOIOB (6 1)



[Tpuponnsriii ra3. [lomytasie HedTsHBIE ra3bl. HedTh u HeTenpoaykThl. dusnueckue cBoiicTBa. Criocods! nepepadotku HedTH. [leperonka. Kpexunr
TEPMUYECKUN U KaTATUTUIECKUNA. KoKkcoxumuyeckoe npousgo0cmeo.

JlaGopaTopHuble onbIThl. O3HaKOMIICHHE ¢ 00pa3liaMy MPOYKTOB HeTenepepadoTKy.

PacuerHsle 3agaun. OmnpeieneHne MacCOBOM WM OOBEMHOM JI0JIH BBIXO/A MTPOYKTa PEAKIIMU OT TEOPETHIECKH BO3ZMOKHOTO.

KHUCJOPOACOAEPKAIIIUE OPTAHUYECKHUE COEJIUHEHMUS (25 4)

Tema 6. CiupTtbl U eHoJnbI (6 1)
OnHoatomHble IpeesbHble cnupThl. CTpoeHue MoJieKyll, pyHKLIMOHaIbHas rpynna. Bogopoanas cBsa3b. M3oMepus u HomeHkiiatypa. CBoiicTBa
METaHoJIa (3TaHOoJIa), [T0Jy4YeHHEe U IpuMeHeHne. OU3N0I0ruuecKoe AeUCTBUE CIUPTOB
Ha OpraHu3M 4€JI0BCKaA. I'emeTnueckas CBA3b OIHOATOMHBIX IMMPCACIBHBIX CIIMPTOB C YIIICBOAOPOAAMMU.
MHoroaToMHbI€ CIUPTHI. DTUIIEHIJIMKOIIb, IIHLEepruH. CBONWCTBA, TPUMEHEHHUE.
®enoubl. CTpoeHHE MOJIEKYIBI PeHoNa. B3aumnoe enusanue amomos
8 MoJieKkyie Ha npumepe monexynvl ¢henona. CoiictBa penona. TokcuuHOCTh eHona u ero coeauHenuil. [Ipumenenue dexomna.
JemoncTpauuu. BanmoneiictBue ¢peHona ¢ OpoMHON BOJIOM U paCTBOPOM TMAPOKCH]IA HATPHUSL.
JlaGopaTopHsle onbIThl. PacTBOpeHue rauueprta B Boje. Peakuus rauuepuna ¢ ruapokcuoM meau(1l).
Pacuyernble 3agaun. PacueTsl 10 XUMUYECKUM YPaBHEHUSAM IIPH YCIIOBUH, YTO OJHO U3 PEarupyrolux BEIIECTB JaHO B U30BITKE.

Tema 7. Aabaerubl, KeTOHbI (3 1)

Anpneruasl. CTpoenue Moisiekyiisl hopmanbaeruaa. @yHkimoHanbHas rpymnmna. Mizomepus u HomeHkiarypa. CBoiicTBa anbaeruioB. @opmanbaerun u
alleTaubJeru/: MoJyYeHHe U PUMEHEHNUE.

Ayemon — npedcmagumeins kemonos. Cmpoenue monexynvl. Ilpumenenue.

JdemoncTpauuu. BzaumoeiictBue metaHais (3TaHalsi) ¢ aMMUaYHBIM pacTBopoM okcuia cepedpa(l) u ruapokcuaa menu(Il). PactBopenue B anierone
Pa3IUYHBIX OPraHUYECKUX BELIECTB.

JlabopaTopHublie onbIThl. [lonyueHue sTaHans okucieHneM TaHona. OKuciaeHrue MeTaHas (3TaHallsl) aMMHadyHbIM pacTBopoM okcuja cepedpa(l).
Oxucnenne Mmeranans (3Tanans) ruapokcugom mMeau(1l).

Tema 8. KapooHoBbIe KHCJAOTHI (6 1)

OnHOOCHOBHEBIE TIPeIeTbHBIE KapOOHOBBIE KUCTOTH. CTpoeHue MoJiekyi. dynkiunonanbHas rpymnmna. U3omepus u HomeHkinarypa. CBoiicTBa
KapOOHOBBIX KUCHOT. Peakius arepudukanuu. [lomyuyenne kapOOHOBBIX KHCIOT U IPUMEHEHHE.

Kpatkue cBeaenus o HenpeaenbHbIX KapOOHOBBIX KUCIIOTAX.

I'enetrnyeckas CBsI3b KAPOOHOBBIX KUCIIOT C IPYTUMU KJIacCaMU OPTaHUYECKUX COSAMHEHUN.

IIpakTH4eckne padoTbl



e [lomyueHue u cBOMCTBAa KApOOHOBBIX KHCIIOT.
e PeuieHue 3KCepUMEHTANBHBIX 33124 Ha PACIIO3HABAHUE OPraHUYECKUX BEIIECTB.

Tema 9. Cioxunbie 3¢pupsbl. ZKupsi (3 1)

Crnoxxnble 3(hUpBI: CBOMCTBA, MoJydeHue, mpumenenue. XKupel. Ctpoenue xupoB. XKupsl B npupoae. Cpoiicta. [Ipumenenue.

Morwwue cpeocmsa. [lpasuna bezonacnozo obpawenuss co cpedcmeamu ObIMoBoU XUMUU.

JlabopaTopHble onbITbl. PACTBOPUMOCTH KUPOB, TOKA3aTEIbCTBO
UX HENpEeAETbHOr0 XapaKTepa, OMblICHHE KUPOB. CpaBHEHNE CBOMCTB MbLIA M CHHTETUYECKUX MOIOIINX CPENICTB. 3HAKOMCTBO C 00pa3aMy MOIOIIIUX
cpencts. M3yuenune ux coctaBa U HHCTPYKIIHI 110 MPUMEHEHHUIO.

Tema 10. Yraesoasl (7 4)

I'moko3a. Ctpoenne Mosekynbl. OnTuueckas (3epKaibHas) U30MEpHsL.
®pykTo3a — u3omep rioko3bl. CBoiicTBa rimtoko3bl. [Ipumenenne. Caxaposza. CtpoeHnue Mosekysbl. CBolcTBa, IPUMEHEHUE.

Kpaxman u nenirono3za — npeacTaBUTeNId IPUPOIHBIX ToTuMepoB. Peakius nonukonaeHcanuu. Gusndeckre U XUMUYECKre cBoiicTBa. Haxoxaenue
B ipupoze. [lpumeHenne. AueraTtHoe BOJIOKHO.

JlabopaTopHuble onbIThbl. B3aumoeiicTBue riaoko3sl ¢ ruapokcugom meau(1l). BzanmopelicTBre TIIIOKO3bI ¢ aMMHAUYHBIM PACTBOPOM OKCHIA
cepeOpa(l). BzaummopeiicTBre caxapo3bl ¢ THIPOKCHIOM KaibIlusa. B3anmoeicTBue kpaxmaia ¢ nonom. ['maponus kpaxmana. O3HaKOMIICHHE C
oOpa3amu NPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH.

IIpakTnyeckas padora. Pemenne sKcriepuMeHTaIbHBIX 3a71ad Ha MOJYyYCHHE M PAcIiO3HaBaHUE OPTaHUYECKUX BEUIECTB.

A30TCOAEPKAIIUE OPTAHUYECKHUE COEAUHEHMUSA (7 1)

Tema 11. AMAHBI 1 aMHUHOKHCJIOTHI (3 1)

Amunbl. CtpoeHue Mosekyn. AMuHorpynna. @uznyeckue U xuMudeckue cporictsa. CTpoeHue MOJIeKy bl aHWiINHa. B3auMHOe BiIMsIHHE aTOMOB B
MOJIEKYJIE Ha IPUMEPE MOJIEKYJIbl aHnianHa. CBolicTBa aHwInHA. [[puMenenue.

AMMHOKMCI0THI. M30Mepus 1 HoMeHKIaTypa. CBolicTBa. AMHUHOKHCIIOTHI Kak aM(oTepHble opraHndeckue coenquuenus. [Ilpumenenue. ['enernueckas
CBA3b AMUHOKHCIIOT C IPYTUMHU KJIACCAMH OPTaHUYECKUX COCAUHEHUN.

Tema 12. beaxu (4 1)

Benaxun — npupoansie nonumepsl. CoctaB u cTpoeHne. Pusnueckue
U XUMH4YecKue cBoiicTpa. [IpeBpamienne 6e1K0B B OpraHu3Me. Y Crexu B U3y4eHUU U CUHTE3€ OCJIKOB.

Tonamue 06 azomcoodeporcawux cemepoyuraudeckux coeounenusx. Hupuoun. Iuppon. IHupumuounosvie u nypurogvle ocnoganus. Hyxkneunogovie
KUCJIOMbL. COCMAB, CMPOEHUE.

Xumus u 310poBbe yenoBeka. Jlekapersa. [IpobiieMsbl, cBs3aHHBIE C TPUMEHEHUEM JIEKAPCTBEHHBIX MPENapaToB.



JemoncTpanuu. Okpacka TKaHU aHWIMHOBBIM KpacuTeneM. Jloka3aTenbCcTBO HaM4Ksl (PYHKIIMOHAIBHBIX TPYIIN B paCTBOPaX aMUHOKHUCIIOT.
JlaGopaTopHble onbIThI. L[BeTHBIE peakiy Ha Oenku (OMypeToBas U KCAaHTOIPOTEHHOBASI PEAKIINN ).

BBICOKOMOJIEKYJIAPHBIE COEJIUHEUS (7 1)
Tema 13. CunTteTn4eckue nojaumMepsl (7 4)
IToHsITHE O BBICOKOMOJIEKYIISPHBIX coeAMHEHUX. [lonrmepsl, nosyyaemble
B peakuusax nonuMepusanuu. Ctpoenne MoseKkyi. CTepeoHeperyispHoe
U cTepeoperyisipHoe crpoenue noaumepos. ITonurtunen. Ionunponunen. TepmomnnactuunocTs. [Tonumepsl, nonydaemble B peakIMsIX
noJuKoHaeHcauu. Perondopmanbaeruaabie cMoiibl. TepMOpeakTHBHOCTS.
CuHretnueckue kaydyyku. CTpoeHHe, CBOMCTBA, IIOJyYEHUE U IPUMEHEHHE.
Cunrernueckue BosiokHa. Kanpown. JIaBcan.
O06o0011eHne 3HaHUH 10 Kypcy opraHndeckoi xumun. Opranuyeckasi XUMHUs, YEIOBEK U MPUPOJA.
JemoncTpanun. OOpasipl [1acTMacC, CHAHTETUYECKUX KayqyKOB
U CUHTETUYECKUX BOJIOKOH.
JlabopaTopHblie onbIThI. V3yueHre CBONCTB TEPMOIUIACTUYHBIX ITOJIMMepoB. Onpeenenre XJjiopa B NoJMBUHUIXIopUae. M3ydyeHne cBoCTB
CUHTETHYECKUX BOJIOKOH.
IIpakTnyeckas padora. Pacno3HaBaHue mjiacTMacc U BOJIOKOH.
PacueTrnsle 3agaun. OmnpeieneHue MacCoBOM UM 0OBEMHOM J10JIM BBIXO/A IPOAYKTA PEAKIIMU OT TEOPETUYECKHU BO3MOXKHOTO.

11 knace
70 u/ron (2 4/Hen.)

TEOPETUYECKHUE OCHOBbBI XUMHUH
Tema 1. Baxuelinmne XuMu4YecKue MOHATHS U 3aKOHBI (8 1)

Atom. Xumuueckuii 3neMeHT. M3otonel. [IpocTsie U ClI0XKHBIE BEIIECTBA.

3aKOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBPALIEHUS] SHEPTUH NTPU XMMHUUECKUX PEaKIUAX, 3aKOH TOCTOSHCTBA cocTaBa. BemecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHSI.

ATOMHBIC OpOHTANH, S-, P-, d- 1 f-37eKTpOHBI. OCOOCHHOCTH Pa3MELICHHS JICKTPOHOB MO0 OPOUTAIISIM B aTOMaX MaJIbIX M OOJIBIIUX MEPUOJIOB.
DHepreTU4ecKue ypoBHHU, TOAYPOBHHU. CBSI3b IEPUOIUUECKOTO 3aKOHA U TIEPUOIUIECKON CUCTEMBI XUMUUYECKHUX JIEMEHTOB C TEOPUEH CTPOEHHUS aTOMOB.



Kopomxkuii u onunnsiii eapuanmol madauysl xumuyeckux snemenmos. I1onoxxeHne B mepuoandeckoi cucreme xumuueckux snemenToB J[. . Menneneera
BOJIOPO/a, TAHTAHOUIOB, aKTHHOUJIOB M UCKYCCTBEHHO MOJIYYCHHBIX JIEMEHTOB.

BaneHTHOCTB U BaJIeHTHBIE BO3MOXKHOCTH aToMoB. [leprouueckoe n3MeHeHne BaJeHTHOCTH U Pa3MepOB aTOMOB.

PacuerHble 3a1aun. Beraucienus Maccol, 00beMa UM KOJMYECTBA BEIIECTBA 110 U3BECTHOM Macce, 00beMy HIIM KOJHYECTBY BEIECTBA OJTHOTO U3
BCTYNMBIIUX B PEAKIIMIO WU MOJTYYUBIINXCS B PE3YyJIbTATE PEAKIUU.

Tema 2. Ctpoenue Bemectna (7 4)

Xumuyeckas cBsi3b. Buibl 1 MexaHU3MbI 00pa3oBaHus XUMHUYECKOH cBsi3u. MoHHas cBsi3b. Katnons! u annonsl. KoBajieHTHAs HEMOSIpHAs CBS3b.
KoBasieHTHast mossipHas CBsA3b. DJIEKTPOOTPHUIIATENHHOCTh. CTENEHb OKUCICHU. MeTaimmnyeckas cBsizb. Bodopoonas cesazv. [Ilpocmpancmeentoe
CcmpoeHue MOJeKYl HeOP2aHU4eCKUx U Op2aHuyecKux eeuecms.

THunbl KPUCTAIITUYECKUX PEIIETOK U CBOMCTBA BEILIECTB.

[TpyuurHBl MHOTOOOPA3Us BEIIECTB: U30MEPHsI, TOMOJIOTHSI, AJLIOTPOTIHS, UZ0MONUSL.

Hucnepcusie cucreMbl. Mictuaubie pacTBOpbl. CriocoObI BRIPAXKEHHS KOHIIEHTPAIIUU PaCTBOPOB: MAacCOBas JI0JIsl pACTBOPEHHOTO BEIIECTBA, MOIAPHASA
KoHyenmpayus. Koanouonvle pacmeopul. 3o.1u, 2enu.

JeMoHcTpanun. Moaenu HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX H METAUTHICCKUX KPUCTALTHICCKHUX pereTok. Dddext Tunmans. Momenu MOIeKy
HW30MEPOB, TOMOJIOTOB.

IpakTuyeckas padora. /Ipucomosnenue pacmeopos ¢ 3a0aHHOU MOJAPHOU KOHYEHMPayuel.

PacuerHnble 3a1aun. Borunicienue Macchbl (KOJHM4eCTBa BellecTBa, 00beMa) MPOIYyKTa peakluy, €CIIU JJI €ro MOMy4YeHUs 1aH PacTBOp C
OINPEIIEIICHHON MaCCOBOM J1OJIEW NCXOJHOIO BEILIECTBA.

Tema 3. Xumnueckue peaxkuuu (6 1)

Knaccugukanus XuMU4ecKux peakiuii B HEOpraHu4eckoi 1 OpraHuyeckor XUMHUH.

CKOpoCTb peakIiu, ee 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB. 3akon deticmeyowjux macc. Inepaus akmusayuu. Karanus u kaTaan3aTopsl.
OO6patuMocTh peakuuii. Xumuueckoe papHoBecre. CMelleHue paBHOBECHUS 1oA JeiicTBueM pa3inuuHbix (akropos. [Tpuniun Jle [latense.
[Ipon3BoICTBO CEpHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

Tema 4. PactBopsbl (10 u)

Hucnepcusie cuctemsl. PactBopsl. ['pyOoancnepcHbie CHCTeMBl. DNeKTpoluTudeckas nucconnanus. CuiabHbIe U claOble 2IEKTPOIUTHI.
Kucnomno-ocnosnuie 63aumooeticmeus 6 pacmeopax. Cpena BOJAHBIX PaCTBOPOB: KUCIHas, HENUTpaibHasl, miesouHas. HMounoe npouszeederue 00ul.
Bogopoausrii mokaszarens (pH) pactBopa.

T'uoponus opeanuyeckux u HeOpeaHU4eCKUx coeOUHeHull.
JdeMoHcTpanuu. 3aBUCUMOCTh CKOPOCTH PEAKIIMK OT KOHLEHTPAIMU U TeMIEpaTyphbl. Pa3noxeHnue nepokcuaa BOJAOPO/Ia B IPUCYTCTBUU
karanmszaTopa. OnpeneneHne cpebl pacTBOpa ¢ MOMOIIBIO YHUBEPCAIBHOIO HHINKATOPA.



JlaGopaTopHble onbIThl. [IpoBeneHre peakinii HOHHOTO OOMEHA JIJIsl XapaKTEPUCTHKH CBOMCTB AJICKTPOJIUTOB.

IIpakTuyeckas padora. BmusHue pa3nudasix pakTOpoB Ha CKOPOCTh XUMHUYCCKOU PEAKITUH.

PacuerHble 3aga4u. Beruncnenus maccol (KoJaruecTBa BellecTBa, 00beMa) MPoayKTa peakiiy, €CJIi U3BECTHA Macca UCXOIHOTO BEILIEeCTBa,
COJIEPIKAIIIET0 ONPEIEICHHYIO JOIK0 IIPUMECEH.

Tema 5. dnexkrpoxumudeckue peakuuu (7 4)

I"anpBannyeckuil 3nemMeHT. DnekTpoapl. AHox. Katon. Axkkymynsarop. TonnuBHbIN 351€eMEHT. DNEKTpOXUMUS. Psl cTaHIapTHBIX 3JIEKTPOIHBIX
noreHuuanos. CrangaptHeie ycinoBusa. CTaHAapTHBIA BOAOPOAHBIN 31eKTpod. Koppo3us metaiuioB. XuMudeckas U 3JIEKTPOXUMUYECKask KOPPO3HsL.
DIIEKTPOJIN3.

HEOPT'TAHUYECKASA XUMUSA

Tema 6. Metasibl (12 1)

[Tonoxxenre MeTauIoB B MEPUOANIECKON CHCTEME XUMUUECKUX 3JIEMEHTOB
1. . MenneneeBa. O01ire CBONCTBA METAJUIOB. DJICKTPOXUMHUECKUN Psiji HANPsKEHUH MeTaruioB. O01re criocoObl MOTy4YeHHUs] METaJUIOB. DIEKTPOIU3
pacTBOpOB U paciiaBoB. [louamue o koppozuu memannos. Cnocobvl 3auumul om KOppOo3Ul.

O0630p METANIOB IIaBHBIX MOATPYIH (A-TPyI) NEPHUOJUIECKONH CUCTEMbI XUMUYECKUX JIEMEHTOB.

00630p MeTaI0B MOOOYHBIX MOATPYHT (B-TpyIin) MepruoANYECKON CHCTEMBI XUMHUYECKHX JJIEMEHTOB (Me/lb, IUHK, MUMAH, Xpom, KeJIe30, HUKeb,
naamuHa).

CruiaBbl METaJIIOB.

Okcuabl ¥ THAPOKCUIBI METAJIIOB.

JdemoncTpanuu. O3HaKOMJICHHE ¢ 00pa3IiaMy METaJUIOB U UX COeIMHEHMM. B3anMoieficTBHE MIENOYHBIX U MIETOYHO3EMETbHBIX METAJIJIOB C BOJIOM.
BiaumopeiicTBue Meu ¢ KUCIOPOJOM U cepoil. DnekTponus pactBopa xiopuaa Meau(Il). OnbITe M0 KOPPO3UH METAIIIOB U 3aIlIUTE OT HEe.

JlabopaTopHble onbIThl. B3anmoielicTBrE IIMHKA U KeJie3a C paCTBOPaMU KHCIIOT | Iejioueld. 3HAaKOMCTBO € 00pa3iiaMyi METAJJIOB M UX pyJaMu
(paboTa ¢ KOJUIEKITUSIMHU).

PacuerHble 3agauu. PacueTsl Mo XUMHUYECKUM YpaBHEHUSM, CBSI3aHHBIE C MACCOBOM JI0JIEH BBIX0/1a MMPOAYKTA PEAKIIMH OT TEOPETUUECKU
BO3MO>KHOTO.

Tema 7. Hemeranasbl (10 1)
00630p cBOICTB HeMETAIIOB. OKHUCIUTEEHO-BOCCTAHOBUTEIHHBIE CBOMCTBA TUITMYHBIX HEMETAIIIOB. OKCHIBI HEMETAIIJIOB M KUCIIOPOCOIepIKAIINe
KHUCJIOTHI. BOJIOpOIHBIE COEIMHEHNST HEMETAJUIOB.



Jemonctpamun. O0pasip! HemeTamioB. OOpa3ibl OKCHIOB HEMETAJUIOB M KUCIIOPOICOACPKAIINX KUCIOT. ['opeHue cepsl, Gocdopa, xeneza, MarHus
B KHCJIOpPOJIE.
JladopaTopHble onbITHI. 3HAKOMCTBO C 00pa3ilaMi HEMETAIUIOB U MX IPUPOIHBIMH COeTUHEHHAMHE (paboTa ¢ KoJuleKIusamu). PacriosHaBanue
XJIOPUIOB, CYNb(HATOB, KapOOHATOB.

Tema 8. Xumus u sncusus (6 4)

I'enernueckas cBA3b HCOPTraHNYCCKUX U OPraHNYCCKUX BEIICCTB.

HpaKTI/IKYMI PCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 110 HGOpI‘ﬁHH‘-IGCKOfI XUMHHU; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/a4 I10 opraHqucxoﬁ XHMUU,
PEIICHUE TPAKTHYCCKUX PACUCTHBIX 3a1a4; IIOJIYUCHHUC, CO6I/IpaHI/Ie " pacClio3HaBaHUEC Ira3oB; pCHICHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 OIIPCACIICHUIO
j1acTMacC 1 BOJIOKOH.

YYEBHO - TEMATHYECKHH IJIAH (10 kiaacc)

Ne Tema KounuecTBo KosnuecTBo B Tom umciae | B TOomM  4yHcie
III1T qacoB 110 qacoB Mo | NPaAKTHY€CKHUX KOHTPOJBbHBIX
nporpamme paboueii padort padort
H.H.I'apa nporpamMmme
1 Teopernueckne 0CHOBbI XUMUH 4 4 - -
2 YraeBoaopoasl. 7 7 1 1
IIpenesibHbIE YI1€BOAOPO/bI (AJIKAHBI)
3 HenpeaeabHble YIiieBo10POabI. 6 6 1 1
4 ApoMaTn4yecKue yrijieBoJopo/abl (apeHbl) 4 4 - -
5 IIpupoaHbie HCTOYHMKH YIJIEBOJIOPOA0B 5 5 - -
6 Kucaopoacoaep:xammue opranndecKkue 6 6 - -
cOeTUHEHMSI.
Cnuptsl H (peHOJIbI
7 AJIbAeruibl H KeTOHBI 3 3 - -
8 Kap6oHoBble KHCJIOTHI 6 6 1 1
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0. Caoxnble 3¢upsbl. ’Kupbl 3 3 - -
10. YrieBoanl 7 7 - -
11 A3oTcoaep:kaiine OpraHnveckue coeTuHEeHHs. 3 3 - -
AMMHBI 1 aMHUHOKHCJIOTHI
12 beakn 4 4 - -
13 BricokoMoJIeKyJISIPHbIE OPraHUYecKHe 7 7 1 1
coenuHennsi. CHHTeTHYECKHE MOJTUMEPBI.
Hroro 68 68 4 4
YUYEBHO - TEMATHYECKHNM IIJIAH (11 knacc)
Ne Tema KoanuecTBO KoanuecTBo B TOM yucjie | B ToM  4mciae
TIIT qacoB 110 qacoB Mo | NPaAKTHY€CKHUX KOHTPOJBHBIX
nporpamMme patGouei padoTt padoTt
H.H.I'apa nporpamme
Teopernueckne 0ocHOBbI Xumui (38 yacon)
1 Baxknejinme XuMu4ecKre NOHATHS M 3aKOHBI 8 8 - -
2 CTtpoeHne BelecTna. 7 7 1 1
3 XuMHYeCKHEe peaKkiuu 6 6 1 1
4 PacTBOpHBI 10 10
5 DJIEKTPOXUMHUYECKHE PeaKIum 7 7
Heoprannuyeckas xumus (22 yaca)
6 MeTaJiIbI 12 12 1 1
7 HemeTanabl 10 10 - -

XUMHUA U KU3HBb (6 yacoB)
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8 XHUMHA U KH3Hb 6 6 - -
Hroro 66 (+2 uacos 66 3 3
— pe3epBHOE
BpeMsi
B pe3ynbTaTe U3y4YeHUs XUMUHU Ha 06a30BoM YPOBHE YYECHUK JOJKEH
3HATH/TIOHUMATh:

* gaiCHellUue Xumuieckue nOHAmMuUA . BEIIECTBO, XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsI U MOJIEKYJSIPHAsE MacChl, UOH,
AJUTOTPOIHS, W30TOIBI, XUMHUYECKAsl CBSI3b, AJICKTPOOTPHUIATEIIBHOCTD, BaJICHTHOCTh, CTEIICHh OKHCIICHHS, MOJIb, MOJISIpHAsh Macca, MOJIIPHBIH 00beM,
BEILIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISPHOIO CTPOEHHUSI, PACTBOPHI, JEKTPOJIUT U HEIIEKTPOJIHT, 3JIEKTPOIUTAYECKAS AUCCOUUALINS, OKUCIUTEID U
BOCCTAaHOBUTENIb, OKHCJICHHE U BOCCTAHOBJICHHE, TEIJIOBOW A(P(PEKT peakiiu, CKOPOCTh XMMHUYECKOW peakIuH, KaTalu3, XMMHYECKOe pPaBHOBECHE,
YTJIEPOJIHBIN CKeNeT, (yHKIIMOHATbHAS TPYITa, H30MEPHSs, TOMOJIOTHS;

* OCHOGHbIE 3AKOHbL XUMUU . COXPAHEHHS MACChI BEILIECTB, IOCTOSIHCTBA COCTaBa, IEPUOINYECKUN 3aKOH;

* OCHOGHbIE MeopuU XUMUU. XUMUYECKOU CBSI3H, JIEKTPOJIUTHIECKON TUCCOLMAIMN, CTPOEHUS OPraHUYECKUX COCTMHEHN;

* GaiICHellwue éeuiecmea U Mamepuaibl. OCHOBHBIE METAJUIbl M CIUIABbl, CEpHAsl, COJISHAs, a30THAs M YKCYCHAas KHUCIIOTHI, LIEJIOYH, aMMHAK,
MUHEpaJIbHbIC YIOOpEHHS, METaH, dTHIICH, alleTHJICH, OCH30JI, 2TaHOJ, XKUPHI, MbLJa, TJIFOKO3a, caxapo3a, Kpaxmall, KjIeT4arka, OeIKu, HCKYCCTBEHHBIC U
CUHTETUYECKHUE BOJIOKHA, KAYYYKH, IUIACTMACCHI;
yMeTb:

* HA3bl6amMb N3YUEHHBIE BEILIECTBA 110 TPUBUAIBHON WM MEXIYHAPOIHOW HOMEHKIIATYPE;

° onpedefmmb BaAJICHTHOCTBb MU CTCIICHb OKHMCICHHSA XHMHUYCCKUX 3JICMCHTOB, THII XUMHAYECKOU CBSA3HU B COCIMHCHUAX, 3apsa MOHA, XapaKTEP CPCAbI B
BOJIHBIX PAacTBOpPax HEOPraHUYECKUX COCIUHEHUMN, OKHUCIIMTENb U BOCCTAHOBUTENb, IIPUHAMIEKHOCTh BEUIECTB K PAa3JIMYHBIM KJIacCaM OpPraHUYECKHUX
COCITMHCHHIA,
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* Xapaxmepu3oeamp >IEMEHTHl MAJIBIX MEPUOJOB IO UX MOJOXKEHUIO B nepuoauueckoi cucreme /[. . MenzaeneeBa; oOuiye XMUMU4eckue CBOWCTBA
METAJIJIOB, HEMETAIIJIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX U OPTraHUYECKUX COETUHEHMI; CTPOEHUE U XMMHUYECKHE CBOMCTBA M3YUYEHHBIX OPraHUYECKUX
COCTMHECHHI,

* 00BACHAMb 3aBUCUMOCTb CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHHUS, IPUPOLY XMMHUECKON CBSI3M (MOHHOM, KOBAaJEHTHOM, METANINYECKOM),
3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakuK U MOJI0KEHUS XUMUYECKOT0 PaBHOBECHSI OT Pa3InYHbIX (DaKTOPOB;

* GLINOIHAMY XUMUYECKUI IKCHEPUMEHM TI0 PACIIO3HABAHUIO BKHEMIINX HEOPTraHUYECKUX U OPTaHUYECKUX BEILECTB;

* npPo6oOumb CaMOCTOSTEIIbHBIA MOUCK XMMHMYECKONH HMH(OpMAIMM C HCIOJIb30BAHUEM pPA3JIMYHBIX MCTOUYHUKOB (HAYYHO-TIONYJISIPHBIX H3JaHHMH,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, HHTEPHET-PECYPCOB);

* UCRO1b306amb KOMIIBIOTEPHBIE TEXHOJIOIMHU AJIs1 00OpaObOTKHU U Nepeaayd XUMUUECKOW HHPOPMALIMKU U €€ MPEICTaBICHUs B pa3InYHbIX (popMax;
HCII0JIL30BATH NPHOOPETEHHbIE 3HAHNS U YMEHHA B IPAKTHYECKOM 1esiTeIbHOCTH M NMOBCEHEBHOM KM3HH C LIENIbIO:

* 00BSICHEHUS XUMUYECKHX SIBJICHUM, TPOUCXOAIINX B IPUPOJIE, OBITY U Ha IPOU3BO/ICTBE;

* OIIPENIETICHHUS BO3MOKHOCTH IIPOTEKAHUS XUMUUYECKUX NIPEBPALLEHUN B PA3JIMYHBIX YCIOBUAX U OLICHKU UX ITOCIEACTBHI;

* 5KOJIOTHYECKH IPAMOTHOTO MTOBEACHUSI B OKpYXKAIOLIEH cpene;

* OLICHKHU BIIMSHUSA XUMHUYECKOTO 3aTrPsA3HEHUS OKPYXKAIOIIEH Cpelibl Ha OpraHU3M 4eJIOBEKA U IPYIUe KUBBIE OPraHU3MBbI;

* 5e301MacHOro OOPAIICHUS C TOPIOYMMHU U TOKCHYHBIMU BEIIECTBAMH, JIAOOPATOPHBIM 000PYIOBAHUEM;

* [IPUTOTOBJIEHUS] PACTBOPOB 33JaHHOM KOHIIEHTPALMHU B OBITY U Ha IPOU3BOJICTBE;

* KPUTHYECKOW OIIEHKU JOCTOBEPHOCTH XUMHUYECKOH HH(OPMAIHH, TIOCTYIAIOIIEH 13 pa3HBIX HCTOYHUKOB.

IIpoBepka 1 olleHKA 3HAHUH M YMEHUH y4alIuxcs

Pe3ynbrarel 00yueHUss XUMUU JOKHBI COOTBETCTBOBAThH OOIIMM 3a/1a4aM MpeaMeTa U TpeOOBaHUSIM K €10 YCBOCHHUIO.

Pe3ynbpTaThl 00y4eHuUs OLlEHUBAIOTCA M0 MATHOAILHOM cucTeMe. [pu olleHKe yUUTHIBAaIOTCS CIEAYIOLINE KayeCTBEHHbBIE I0KA3aTeNI OTBETOB:

rIyOrHa (COOTBETCTBUE U3yUYEHHBIM TEOPETUUYECKUM 000OIIEHHUSIM);

OCO3HAHHOCTb (COOTBETCTBHE TPEOYEMBIM B POrpaMMe YMEHHUSIM MPUMEHSTH MOJy4YeHHYI0 HHPOPMALIUIO);

MOJIHOTA (COOTBETCTBUE 00bEMY MPOrpaMMbl U HHPOPMAILIUU yUeOHUKA).

ITpu oLileHKe YUUTHIBAIOTCS YMCIIO M XapaKTep OMUOOK (CYyIIeCTBEHHbIE WM HECYIIECTBEHHBIE).

Cy1iecTBeHHbIE OIIMOKHU CBSI3aHbI C HEJJOCTATOYHOM IITyOMHOM M 0CO3HAHHOCTBIO OTBETA (HAIpUMeEp, YUEHUK HEMIPaBUIIBHO YKa3all OCHOBHBIE IPU3HAKH
MOHATHUH, SBJIEHUH, XapaKTEpHble CBOWCTBA BELIECTB, HEMPABHJIBHO COOPMYJIHMPOBAN 3aKOH, MPAaBMIO M T.I. WIM YYEHUK HE CMOI NPUMEHHUTh
TEOPETUYECKHE 3HaHUS JUIsl OOBSCHEHUS W TpeAcKa3aHus SBJICHUM, YCTaHOBJIEHMS MPUYMHHO-CIEICTBEHHBIX CBS3€d, CPaBHEHMSI U KJIacCU(PUKALUU
SIBIIGHUU U T. I1.).

HecymecTBeHHble OMIMOKK ONpEAeNsaioTCS HEMOIHOTON OTBeTa (HampuMmep, YIyIIeHHe W3 BHa KaKoro-imbo HeXapaKTepHOro (hakra Mmpu ONUCaHUH
BEIIEeCTBA, Mporecca). K HUM MOXHO OTHECTH OTOBOPKH, OMTUCKH, JIOMYIIIEHHbIE [0 HEBHUMATEIBHOCTH (HAalIpUMep, Ha J1Ba U 0oJiee ypaBHEHMS PEaKLUN B
MTOJTHOM MOHHOM BHJIE JIOMYIIIEHA OfHa OIMMOKa B 0003HAYEHUH 3apsiia HOHA).

Pesynbrathl 00yueHHMsI MPOBEPSIOTCS B MpPOLECCE YCTHBIX M MUCHMEHHBIX OTBETOB YYalllUXCs, a TaKXKe NPH BBITOJHEHHMH MMH XHUMHYECKOTO
SKCIIEPUMEHTA.
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OueHka TeopeTH4ecKMX 3HAHU I

OtMmetka «5»:

OTBET IOJIHBIIM U MPAaBWJIbHBII Ha OCHOBAaHUHU U3YUYE€HHBIX TEOPHil;

Marepuai U3J0KEH B ONPEIeTICHHOM JIOTMYECKOM MOCIe10BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM;

OTBET CaMOCTOSITEJIbHBIH.

OtMmetka «4»:

OTBET IOJIHBII U MPABWJIbHBII HA OCHOBAaHUHU U3YUYEHHBIX TEOPHil;

MaTepuai U3JI0KEH B OMPEICIIEHHON JIOTHYECKOHN MOCIeA0BATEeILHOCTH, IIPH ITOM JIOMYIICHBI TBE-TPH HECYNICCTBCHHBIC OMIMOKH, HCIIPABICHHBIE 110
TpeOOBaHUIO YUUTEIS.

Otmetka «3»:

OTBET MOJIHBIHN, HO TIPH 3TOM JOITYIIeHa CYIIECTBEHHAs! OMMUOKA WJIM OTBET HEMOJIHBIN, HECBS3HBIM.

OtMmetka «2»:

IIPH OTBETE OOHAPYKEHO HEMOHMMAHUE yJalllUMCS OCHOBHOTO COZACPKaHMs y9eOHOro MaTepuasa WU JIOMYIICHBI CYIICCTBCHHBIC ONIMOKH, KOTOPBIC
y4aluiicst He MOKET UCIPABUTD MIPH HABOSIIUX BOIPOCAX YUUTES.

OtMmetka «1»:

OTCYTCTBHE OTBETA.

Ouenka 3KCNePpUMEHTAIBLHBIX YMEHUi

OrneHka CTaBUTCSI HA OCHOBAaHWHW HAOIOEHUS 32 YUaIllUMCS U TUCbMEHHOTO OTYeTa 3a paboTy.

OtMmetka «5»:

paboTa BBIMIOJIHEHA TOTHOCTHIO U MIPABUIIBHO, CJIENIaHbl MPaBUIIbHBIC HAOIIOCHHS U BHIBOJIBI;

SKCIIEPUMEHT MPOBEJIEH MO IJIaHY ¢ YIETOM TeXHUKH 0€30MacCHOCTH U TIPABMIJI padOTHI C BEIIECTBAMU U 000PYIOBAHUEM;

MPOSIBIIEHBI OPTaHU3AIIMOHHO-TPYJOBbIE YMEHUsS (MOAEPKUBAIOTCS YHCTOTa pabodero MecTa W MOPSIOK Ha CTOJie, SKOHOMHO HCIIONb3YyIOTCS
PEaKTUBBI).

OtmMmetka «4»:

paboTa BBHITIOJIHEHA TTPaBUJILHO, CACJIaHbl MPABUIIbHBIC HAOIIOJACHHS U BBIBOJIBI, HO TIPU 3TOM AKCIIEPUMEHT ITPOBEICH HE MOJHOCTHIO WIIM JAOMYIICHBI
HECYIIECTBEHHBIE OITUOKHU B paboTe C BelleCTBaMH U 000pyI0BaHUEM.

OtMmetka «3»:

paboTa BHITIOTHEHA TPABUILHO HE MEHEee YeM HAMOJIOBUHY WITH JIOMYIIEHA CYIECTBEHHAs OIMOKa B X0/I€ SKCIIEPUMEHTA, B 00BsICHEHUH, B 0QOpMICHUN
paboThl, B COOMIOACHUN TPABUII TEXHUKH 0€30IaCHOCTH MpHU paboTe ¢ BellecTBaMU U 000pyI0BaHUEM, KOTOPast UCIPABIIAETCS IO TPEOOBAHUIO YUUTEIIS.

OtMmeTka «2»:

JOTyYIIEHBI 1B (M 00Jiee) CyIeCTBEHHBIE OMIMOKM B XOJ€ DKCIIEPUMEHTa, B 00BsICHEHUU, B OPOpMIICHUU pabOThI, B COOJIIOICHUH TIPABWII TEXHUKH
0€301MacHOCTH MPH paboTe ¢ BEIIECTBAMHU M 000PYI0BAaHHEM, KOTOPBIC YUAITHIICS HE MOXKET UCIIPABUTH JaKe MO TPEOOBAHUIO YUUTEIS.

Otmetka «1»:
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paboTa He BBITIOJIHCHA, Y YUYAIIETOCs OTCYTCTBYIOT KCIIEPUMEHTAIBHBIC YMEHUS.
Ouenka yMeHUH peliaTh IKCNePUMEHTATbHbIE 321241
OtMmeTKa «5»:
IIJIaH PEILICHUs COCTaBJIEH PABUIIBHO;
MPaBUIILHO OCYIIECTBIICH MOI00p XMMHUYECKUX PEAKTUBOB U 000PYI0BAHNS,
JIAHO ITOJIHOE OOBSICHEHUE U CJI€JIaHbI BHIBOJIBI.
OtMeTKa «4»:
IIJIaH PEIIEHUs COCTaBJIEH PABUIIBHO;
MPaBUJILHO OCYIIECTBIICH MOAOOP XMMHUYECKHUX PEAKTHBOB M OOOPYIOBaHHMs, NMPH 3TOM JIONMYIIEHO HE 0o0Jiee JABYX HECYIIECTBEHHBIX OIIMOOK B
O0OBSACHEHHH U BBIBOJAX.
Otrmetka «3»:
IIJIaH PEIICHUs COCTABJICH IPABUIIBHO;
MIPABWJIBHO OCYIIECTBIICH IMOA00p XMMHYECKHX PEaKTUBOB U 000PYIOBaHUS, HO JAOIYIIEHA CYIICCTBCHHAS OIIMOKA B 00BSICHEHUHU U BBIBOJAX.
OTMeTKa «2»:
JOMYIIeHHI /1Be (1 060Jiee) CYIECTBEeHHBIE OIMMOKH B TUTaHE PEIICHUs, B TOJ00PE XUMUIECKUX PEAKTHBOB U 000PYIOBaHMS, B OOBSICHEHUH U BBIBOJIAX.
OtMmeTka «1»:
3a/1aua He pelleHa.
Ouenka yMeHUH peliaTh pacyeTHbIE 321a4H
OtmeTka «5»:
B JIOTHYECKOM PACCYKJIEHUU U PEIICHUU HEeT OIIMOO0K, 3a7aua penieHa palioHaaIbHbIM CITIOCOOOM.
OtmeTKa «4»:
B JIOTUYECKOM PACCY>KICHUH M PEUICHUH HEeT CYIIECTBEHHBIX OMIMOOK, HO 33/1a4a pelieHa HepalloHaIbHBIM CITIOCOOOM MITH JOMYIIEHO He Ooyee IBYX
HECYIIECTBEHHBIX OIIHOOK.
OtMmeTKa «3»:
B JIOTUYECKOM PACCYKJIEHUH HET CYIIECTBEHHBIX OMMOOK, HO JIOMYIIIEHA CYIIECTBEHHAs OMIMOKA B MATEMAaTHYECKUX pacueTax.
OTMeTKa «2»:
HMMEIOTCS CYIIIECTBEHHBIE OMMOKHU B JIOTHYECKOM PACCYXKICHUU U PEIICHUU.
OtMmeTka «1»:
3a/1aua He peleHa.

Ouenka NMCbMEHHBIX KOHTPOJIBHBIX padoT

OTMeTKa «5»:
OTBET TOJIHBIN ¥ MPAaBWIbHBINA, BO3MOXKHA HECYIIIECTBEHHAS OIINOKA.
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OtMmeTKa «4»:

OTBET HEMOJHBIA WK JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OIUOOK.

OtMmeTKa «3»:

paboTa BBINIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOIYIIEHA OJJHA CYIIIECTBCHHAS OIIMOKA U JIBE-TPU HECYIIIECTBEHHEIE.

OTMeTKa «2»:

paboTa BBINTOJIHEHA MEHEE YeM HAIOJIOBHHY WU COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OIIHOOK.

OtMmeTKka «1»:

paboTa HE BBITIOJTHEHA.

[Ipu orieHKe BBITTOJIHEHHS] MTUCBMEHHON KOHTPOJIBHON pabOThl HEOOXOAMMO YUHTHIBATh TPEOOBAHUS €UHOTO OpdhorpaduIecKoro pexuma.
OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO Pa00TY KOPPEKTUPYET MPEAMISCTBYIOIINE OTMETKH 3a YETBEPTh, IMOIYr0IUe, TO/I.
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