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Ilnanupyembie pe3yJibTAThI

Ha 3aHaTHsIX BHEYpOYHOU AESTENBHOCTH OOYy4YaroIIMecs IOMOJHSAT CBOU
3HAHUS IO XMMHH, MTOBBICAT CBOM YPOBEHb TEOPETUUECKON U AKCIEPUMEHTAIBHON
MOATOTOBKHU. 3aHSTHS MPU3BAHBI MPOOYIUTH y yUaIIUXCAd UHTEPEC K XMMUYECKOM
HayKH, CTUMYJIMPOBATh NAJIbHEHIIEEC HM3yYEHUE XHUMHH. XHMUYECKUE 3HAHWS,
chOpMHpPOBAaHHbIE HA BHEYPOUYHBIX 3aHATHSX, TOMOTYT OOydYarouuMmcs B
MOJATOTOBKE K O5K3aMEHY IO XHMHMHM M B JaJIbHEWIIEM OCO3HAaHHO BBHIOpaATh
HalpaBjeHue NpoUILHOTO OOYUYECHHUS.

IIpeaMeTHBIMH pe3yJIbTATAMM OCBOCHHUS IPOTPAMMBI SIBISIOTCA:

- B TIO3HaBaTeNbHOM cdepe: OMUCHIBaTh JAEMOHCTPALIMOHHBIE |
CaMOCTOATEJIBHO TPOBEICHHBIE AKCIIEPUMEHTBI, MCHOJB3YS ISl 3TOTO PYCCKHI
S3bIK M SA3BIK XHUMHUHU; HAOMIONATh JEMOHCTPUPYEMbIE M CaMOCTOSATEIHHO
IIPOBOJIMMBIE OIBIThI, XUMUYECKUE PEAKLIMU, TPOTEKAIOUIUE B IPUPOJE U B OBITY;

- B IICHHOCTHO-OPUEHTAIIMOHHON c¢epe: CTPOUTh CBOE IIOBEJIECHUE B
COOTBETCTBHUHM C MIPUHLIMIIAMU OEPEKHOTO OTHOUIEHUSI K IPUPOJIE;

- B TPYyNOBOH cdepe: MIaHUPOBaTh U OCYILECTBIATh CaMOCTOSATEIbHYIO
paboTy IO TMOBTOPEHUIO M OCBOCHHUIO TEOPETUYECKOM YacTH, IUIAHUPOBAaTh U
IIPOBOJUTH XUMUYECKAN 3KCIIEPUMEHT; UCIIOIb30BATh BEIIECTBA B COOTBETCTBUU C
UX MPEJHA3HAYECHUEM U CBOMCTBAMU;

- B c(hepe 0€30IaCHOCTHU KU3HEAEATEILHOCTU: OKa3bIBaTh MEPBYIO OMOIIIb
IpU OTPaBJIECHUSAX, OXKOrax M JPYrUX TpaBMaxX, CBSI3aHHBIX C BEIIECTBAMHU U
71a00paTOPHBIM 000PYAOBAHUEM.

JINYHOCTHBIMHM Pe3yJIbTATAMM SIBIISIOTCS:

- B IIEHHOCTHO-OPUEHTAIIMOHHOMN c(pepe — UyBCTBO TOPAOCTH 32 POCCUNUCKYIO
HAyKy, OTHOIIIEHHE K TPYAY, LIEJICYCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOLIEHKA;

- B TPYIOBOH cdepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOpY AasibHEHIIEn
o0pa3oBaTeIbHON TPACKTOPHH;

- B NIO3HABATEJbHOHN cdepe: MOTHUBALIUSA YUCHHsI, YMEHUE YNpPaBIATh CBOEH
IIO3HABATEJILHOM AESTEIBHOCTH.

MeTanpeaMeTHbIMHU Pe3yJbTATAMU SBIISIFOTCS:

- BJIAJICHUE YHUBEPCAIbHBIMH  €CTECTBEHHO-HAYYHBIMH  CIIOCOOaMU
JeSITeJIbHOCTH: Ha0JI0IeHUe, U3MEPEHNE, SKCIIEPUMEHT, Y4eOHOe HCCIIe10BaHuE;

- YMEHHE T'€HEepUpOBaTh UIEH, ONPEACIATh CPEACTBA, HEOOXOAUMBIE IS UX
peanu3anuu;

- YMEHHE OIpEAeNATh LM U 337auM JIeATEeIbHOCTH, BbIOMpATh CpEACTBa
peanu3alry Ueau U NPUMEHSTh UX Ha IPAKTUKE;

- HCIMOJb30BaTh pA3UYHbIE HCTOYHMKU JUISl TOJYYEHUS XUMHUYECKON
uHpopManuu.

OcBoeHue mporpamMMbl BHEYPOUHOM JIESITEILHOCTH  OO0yYarouuMucs
MIO3BOJIUT MOJYYUTh CIEAYIOIINE PE3YNIbTATHI:

B cpepe pazeumusa nuunocmuplx yHUGEPCAnbHBIX yUEOHBIX 0eliCEUll 8
pamkax:

1. Koenumuenoco komnonenma 6yoym cghopmuposamsi:

- OCHOBBl  COLMAJIbHO-KPUTUYECKOTO  MBIIUICHHS, OpHEHTAalUs B
0COOEHHOCTSX COLIMAJIbHBIX OTHOIIEHUI U B3aUMOJECHCTBUIA;



- BKOJIOTUYECKOE CO3HAHUE, IPU3HAHUE BBICOKOW LIEHHOCTH KU3HU BO BCEX
€€ MPOSIBIICHUSAX; IIPABUJI IIOBEJICHUS B UPE3BBIYANHBIX CUTYaLIUSAX.

2. [Jennocmnozo u aMOYUOHATLHO20 KOMNOHEHMO8 Oyoem cqhopmMuposana:

- TOTPeOHOCTH B CaMOBBIPQKEHMM M CaMOpEAIN3allU{, COLMAIBHOM
IPU3HAHUM.

3. esmenbHocmno2o komnonenma 0y0ym c@popmupoeansl:

- YMEHHUE BECTH JAUAJIOT HA OCHOBE PaBHOIIPABHBIX OTHOIICHUN U B3aUMHOTO
YBAXEHUS U IPUHATUS;

- YCTONYUBBIN ITO3HABATEIIbHBIN UHTEpEC 51 CTaHOBJICHUE
CMBICTI000pa3ytomiei PyHKINKU MO3HABATEILHOTO MOTHBA;

- TOTOBHOCTB BBIOOpA MPO(QHUILHOTO 00pa30BaHUS.

2. O0y4arouIuiics NoJIy4uTh BO3MOKHOCTD ISl (POPMUPOBAHUSL:

- BBIPAKEHHOM YCTOMYMBOW Y4eOHO-IIO3HABATENbHOW MOTHBALUU U
MHTEpECca K YUECHHUIO;

- TOTOBHOCTH K CaMOOOPA30BAHUIO U CaMOBOCIIUTAHUIO.

B cgpepe pazeumusa pecynamueHbviX YHUBEPCATIbHBIX YUEOHBIX OCiCMBULL
ooyuarowuiica

1. Hayuures:

- LeJIENOoaraHuio, BKJIIOYas MOCTAaHOBKY HOBBIX Ileliel, mpeoOpa3zoBaHHe
IIPaKTUYECKOM 3a]1a4M B [IO3HABATEIIbHYIO;

- CaMOCTOSITEJIbHO aHAJIU3UPOBAaTh YCIOBHS JOCTHUKEHUS LIEJIM Ha OCHOBE
ydyeTa BBIJICJICHHBIX YYHMTEJIEM OPUEHTUPOB JIEUCTBUS B HOBOM Yy4eOHOM
MaTepHaie;

- IJTAHUPOBATh MYTU JOCTHKEHHUSI LIEIIEH.

2. [TosryunTh BO3MOKHOCTh HAYYHUTHCS:

- CaMOCTOSITENIbHO CTABUTh HOBBIE YUEOHbBIC LIETU U 33/]a4H;

- NpU IUIAHWPOBAHUU JOCTHIXKEHHS LEJNEW CaMOCTOSATEIBbHO M aJEKBATHO
YUHUTBIBATH YCIOBHS U CPEACTBA UX JTOCTHIKEHUS.

B cghepe pazeumus KOMMYHUKAMUGHBIX YHUGEPCATBHBIX YUEOHBIX
Oelicmeuii od0yuarowuiica

1. Hayuurces:

- AJIeKBAaTHO MCHOJIB30BATh PedYb IS IUIAHUPOBAHMS U PETYJSLIMM CBOEH
NEATEIbHOCTH;

- aJIEKBAaTHO MCHOJb30BAaTh PEYEBBIE CPEJCTBA [JISl PEIICHUS Pa3InYHBIX
KOMMYHUKATHUBHBIX 3aJlay; BJIaJ€Th YCTHOM M THUCbMEHHOW pEUYbl0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BbICKA3bIBAHUE;

- OpPraHU30BBIBATH U IJIAHUPOBATh YUYEOHOE COTPYAHUYECTBO C YUUTEIEM U
CBEPCTHUKAMH;

- MHTETPUPOBATHCS B TPYMIY CBEPCTHUKOB M CTPOUTH NPOIYKTUBHOE
B3aUMOJIEVICTBUE CO CBEPCTHUKAMH U B3POCIIBIMHU.

2. Ilony4uTh BO3MOKHOCTh HAYUUTHCS:

- Opathb Ha ce0s MHUIMATUBY B OpPraHU3aI[M COBMECTHOTO JIECHCTBUS;

- OKa3bIBaTh MOJJECPKKY U COAEHCTBHE TEM, OT KOIO 3aBUCUT JOCTH)KECHHE
LIEJIU B COBMECTHOU JI€ATEIBbHOCTH.



B cihepe pazeumua noznaeamenvHbiX YHUBEPCATBLHBIX  YUEOHBIX
delicmeuil 0d0yuarouwuiica

1. Hayuurcs:

- OCHOBaM peaii3allii MPOEKTHO-UCCIIEI0BATENLCKON IEATEIbHOCTH;

- IPOBOJIUTH HAOIIOJCHUS U HKCIIEPUMEHT T10]1 PYKOBOJICTBOM YUUTEJIS;

- OCYLIECTBISITh PACIIMPEHHBIM MOUCK WHGOPMAIMK C HCIOJIb30BaHUEM
pecypcoB 6ubrotek u HTepHeTa.

2. [TosryuuT BO3MOKHOCTh HAYUYHUTHCS:

- CTaBUTH NPOOJIEMY, APTYMEHTHUPOBATh €€ aKTyalIbHOCTb;

- CaMOCTOSATEJIbHO IPOBOJAMUTH HCCJIEJAOBAHMS Ha OCHOBE NPUMEHEHUS
METOJIOB HAOJIOICHUS U IKCIIEPUMEHTA,;

- BBIJIBUTATh THIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSIX MPOLIECCOB;

- OPraHru30BaTh UCCIIEJOBAHUE C LI TPOBEPKHU TUIIOTE3HI;

- IeJaTh YMO3AK/IIOYEHHS ¥ BBIBOJIBI HA OCHOBE apTryMEHTAIlUH.

Conepskanue Kypca BHEYPOYHOI 1eATEJIbHOCTH
TemaNel. IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

CBO60I[HBIC dTOMBI, IIPOCTBIC U CJIIOKHBIC BCIIICCTBA. XUMHYECKHE (I)OpMYJIBI,
HHACKC, KOZ)(b(bI/IHI/IeHT. OTtHoOcHUTEIbHAs aTOMHAs Macca XMMHUUYECKOT'O AJIEMEHTA.
OTtHOcHUTEIbHAS MOJICKYJIApHAA Macca. MaccoBas 107 3JIEeMEHTa B COCIUHCHUU.

Yucno Asoranpo. KonmnuectBo BemecrBa. Moib. MonsipHas macca. MoJisipHbIi
00beM razo00pa3HbIX BellecTB. KpaTHble eIMHULIBI U3MEPEHUS KOJIMUECTBA
BelecTBa. llnoTtHocTh BeniecTBa. PacueTHsle 3a1aun. PacueTsl konuuecTBa
BEIIECTBA €r0 Macchl U 00bEMa, MJIOTHOCTU U OTHOCUTENLHOM MJIOTHOCTHU I'a30B.
Brruncnenusi, CBSI3aHHBIE C TOCTOSHHOM ABOraipo.

TemaNe 2. Xumuueckue peakiui U 3aKOHOMEPHOCTH UX NMPOTEKAHUS
CKOpOCTh XUMUYECKOMN peaKMU. 3aKOH AEHUCTBUS MacC. 3aBUCUMOCTb CKOPOCTH
OT YCJIOBUH MPOTEKaHUs peakuuu. Karanus u karann3atopsl.

TemaNe 3 Cmecu. PactBopsl

PacueTrnbie 3agaun. MaccoBbie J0JIM XUMHYECKHUX AJIEMEHTOB B COCIUHCHUSIX,
OnpeneneHne XMMUYECKON (pOpMyJIbl BELIECTBA MO JAHHBIM O €T0
KOJIMYECTBEHHOM cocTaBe. KommuecTBeHHBIN cocTaB cMeceil. KommuecTBeHHBIN
cocTaB pacTBOpoB. CMemmBaHue pacTBOpoB. KOHIIEHTpals BEMIECTBA B
pacTBOpE.

Teme Ned I'azoBble 3aKOHBI B pellIeHUH 32/1a4 110 XUMHHU

MomnsipHbiii 00beM razo00pa3HbIX BellecTB. KpaTHble e IMHUIIBI U3MEPEHUS
KOJIMYECTBA BEIIECTBA —00BEMBI Ta3000pa3HbIX BellecTB. [[10THOCTH BelecTBa.



Pacuetnsie 3amaun. PacuyeTsl KOJIMYeCcTBa BEIECTBA €T'0 MACChl 1 00bEMA,
IUIOTHOCTH M OTHOCHUTEIBHOM INIOTHOCTHU Ira30B. BeIUuncieHus, CBI3aHHBIC C
MOCTOSIHHOM ABOTajipo.

Tema Neb. CoennueHust 2JIeMEeHTOB-HEMETAJLIOB

YpaBHEHUSI XUMUYECKUX PEAKIUN C Y4aCTHEM BEIIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKOW XUMUHU. Y PABHECHUS B MOJIEKYJIIPHOM BHJIE€ U MIOHHOM. Pacuersl,
CBSI3aHHBIE C UCTOJIb30BAHUEM MOHATUS «IOJIs1». MoNsipHas KOHLIEHTPaLUs
BEIIECTBA B PacTBOPE.

Tema Ne6 Mertasabl. O01mme cBoiicTBa MeTa/LUI0B (24yaca)

Meramnuueckas cBsizb.. O0mme u cnenudpuyeckue GU3NIECKUe U XUMHUECKHUE
CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUH PsiJl HAIPSIAKEHNUS METAIIIOB.
Hcnonvzosanue 31eKmpoxumuieckoeo psaoa HanpaiceHus Memaios npu
8LINOJIHEHUU CAMOCTOAMENbHBIX pabom
Tema Ne7 MeTanibl IIaBHBIX H MO0OYHBIX moArpynn (Suacos)

Cxembl 00pa30BaHMs MOJICKYJI C PA3JIMUHBIM TUTIOM CBs3U CTENEeHb OKUCIICHUS
xumuueckux 3emMeHToB. OBP. CocraiieHue 3JIeKTpOHHOTO OajlaHca U paccTaBKa
K03((PHUIIMEHTOB B ypaBHEHUU PEAKLIUU [TPU TIOMOIIH 3JIEKTPOHHOTO OanaHca.
Pemenue
Tema Ne§ AuiropuT™Mbl pelieHusi TUNIOBBIX 32124 (84acoB)

Brruncnenne macchbl BEIIECTBA IO U3BECTHOM MAcCCe APYroro BEIIECTBA,
YYaCTBYIOILIETO B PEAKIINU

Briuncnenne o0beMa BelecTBa 1o U3BECTHOM Macce IPyroro BEIIeCTBa,
YYaCTBYIOIIIETO B pEaKIuu

Pacuer no xuMuueckomMy ypaBHEHUIO OOBEMHBIX OTHOIIICHHUM Ta30B

BrlunciieHre OTHOCUTENbHOM IJIOTHOCTH Ta3a Mo APyromy raszy

Briuncnenne macchbl BEIIECTBA B paCTBOPE MO MACCE pacTBOpa U MacCOBOM J0JIe
PacCTBOPEHHOIO BEILIECTBA

PacueTrsl 10 TEPMOXUMUYECKUM YPABHEHUSIM. BhIuKciieHNE KOIMYECTBA TETLIOTHI
10 U3BECTHOM Macce BelecTBa PacyeTsl Mo XUMUUECKUM YPaBHEHUSIM, €CITA OJTHO
WJI pearupyronx BEeIIeCTB JaHO B U30BITKE.

@opMbl ¥ BU/IbI OPraHU3ANNH BHEYPOYHOM 1eATeJIbHOCTH: UHANBUyaIbHBIE U
IPYIIIOBBIC 3aHATHSI, KOHCYJIbTAIIMU; MPAKTUKYMbI PEIIEHUs 3aa4; IPE3CHTAIlUH,
MCCIICIOBAHUS.

TemaTHuyeckoe NJIAHUPOBAHUE

Ne KoimuecrBo | Teopus IIpakTuka

HasBanune TeMbI JacoB




1-p1it TpuMecTp (94acoB)
1 [ToBropenue llepBonauanbHbie 4 3 1
XUMHUYECKHUE MOHITHS
2 XHUMHYECKUE PEAKIUN U 3aKOHOMEPHOCTH | 2 1 1
UX MPOTEKAHUS
3 Cwmecu. PactBopbl 3 2 1
2-oii Tpumectp (114yacoB)
4 ["a30BbIE 3aKOHBI B PELICHUH 3a1a4 10 3 2 1
XUMHH
3) CoennHeHns 31eMEHTOB-HEMETANIOB 6 3 3
6 Metaisl. O0mue cBOWCTBa METAIIIIOB 3 2 1
3-uii Tpumectp (149acoB)
7 MerTaiibl TTIaBHBIX U TOOOYHBIX OArpynm | 5 2 3
8 AJTrOpUTMBI pelIeHNs TUIIOBBIX 3a/1a4 9 2 7
Uroro 35 17 18
KanennapHo-temaTnyeckoe noypoyHoe IjiaHMpoBaHue
Ne Ne | Ilnanupye
n/m | n/m | Mas gata Tema ypoka
(00 | (mo
1 | TeM
i) am)
TemaNellloBTopenue IlepBonauajbubie Xumuyeckne nousaTusi(4uaca) -- | Tpumectp
1 11 04.09-09.09 | OtHOCHUTENIBHAS MOJIEKYIISIpHAS Macca MacCoBBIC JTOJIN DJIEMEHTOB
B CJIO)KHOM BEIIECTBE
2 1.2 11.09-16.09 | KomuuectBo BemectBa Mois. MossipHast Macca
3 13 18.09-23.09 | MonspHslif 00beM. OTHOCUTENbHAS TUIOTHOCTD I'a30B. ['a30BbIe
3aKOHBI
4 1.4 Pemienue 3a1a4 no XUMHUYECKUM YPABHEHUSIM
Tema Ne2 Xumuyeckne peakiiuy 1 3aKOHOMEPHOCTH X npoTekanus (3yaca)
5 2.1 25.09-30.09 | CxopocTh XUMHUECKUX PEAKIIUH
6 2.2 02.10-07.10 | Pemenwne 3a1a4 Mo XUMHUYECKUM YPaBHEHUSIM
7 2.3 09.10-14.10 | Pemenue 3a1a4 o XUMHUYECKUM YPaBHEHHSIM, €CIIM OJTHO U3
BEIIECTB COJCPKUT IPUMECH
Tema Ne3 Cmecu. PactBopsl (3uaca)
8 3.1 16.10-21.10 | PacTBOps! PacTBOpHMOCTB
9 3.2 23.10-28.10 | Pa3ubie crtocOOBI BRIPAXKEHUS JIOJIM PACTBOPSHHOTO BEIIECTBA
10 3.3 07.11-11.11 | Pemenue 3a7a4 N0 XUMHUYECKUM YPAaBHEHUSIM

Tema Ne4 I'azoBble 3ak0HbI B pemieHuu 3aaa4 no xumuu (3uaca) Il Tpumectp

11

| 4.1

| 13.11-18.11 | OtHOCHTENBHAs TIIOTHOCTH ra30B. ['a30BbIe 3aKOHbI




12 4.2 | 20.11-25.11 | Pacuérhl o ypaBHEHUSAM XHUMHUUYECKHX PEAKIIUNA C UCIIOTh30BaHUEM
ra30BbIX 3aKOHOB

13 43 | 27.11-02.12 | PacuéThl IO ypaBHEHUSAM XHUMHUUYECKHX PEAKIIMHA C UCIIOIH30BaHUEM
ra30BbIX 3aKOHOB IO TEME

Tema NeS CoeaquHeHHUs 3JIEMEHTOB-HEMETAJLIOB (6 YyacoB)

14 5.1 04.12-09.12 | VI-A rpynmna

15 5.2 11.12-16.12 | VI-A rpynma

16 5.3 18.12-23.12 | V-A rpymnmna

17 5.4 10.01-13.01 | V-A rpymnma

18 55 15.01-20.01 | IV-A rpymma

19 5.6 | 22.01-27.01 | IV-A rpynmna

TemaNe6 Meranabl. O61ue cBolMicTBa MeTa/I0B(24yaca)

20 6.1 29.01-03.02 | XumMuueckre CBOWCTBA METAJIIOB

21 6.2 05.02-10.02 | Koppo3usi METaUIOB U CILIABOB

TemaNe7MeTtaiibl IJIAaBHBIX H MO00YHBIX moArpyni (Suacos)---111 Tpumectp

22 7.1 12.02-17.02 | Metasmisl [-A rpymisl

23 7.2 19.02-24.02 | Metamnnsi |I-A rpynmst

24 7.3 26.02-03.03 | Metasus! |1-A rpynmel. AnroMuHAN

25 7.4 05.03-10.03 | IV-A rpynmnsl. CBuHeIy

26 7.5 12.03-17.03 | XKene3o u ero coenHEHHS

Tema Ne§ Aaroputmsl pemieHusi TMIOBBIX 3a1a4 (§4acoB)

27 181 | 19.03-23.03 | Brruncienue Macchl BelecTBa 10 M3BECTHOM Macce PYroro
BEIIIECTBA, YUYACTBYIOIICTO B PEAKIIMU

28 8.2 03.04-07.04 | Beruuciienne o0beMa BEIIeCTBa M0 U3BECTHON Macce APYroro
BEIIECTBA, YYACTBYIOIIETO B PEAKIIHH

29 8.3 09.04-14.04 | Pacuyer mo XUMHYECKOMY YPaBHEHHIO 00BEMHBIX OTHOIICHUH Ta30B

30 8.4 16.04-21.04 | BpruucieHue OTHOCUTEIbHOM MJIOTHOCTH ra3a 1o JIpyromy rasy

31 8.5 23.04-28.04 | BoluncieHrne OTHOCUTENbHON INIOTHOCTHU T'a3a MO APYroMy ra3y

32 8.6 30.04-05.05 | Beruuciienre Macchl BEIIECTBA B PaCTBOPE 1O MAcce pacTBOpa 1
MaccOBOM J10J1€ paCTBOPEHHOT'O BEILIECTBA

33 | 8.7 | 07.05-12.05 | Pac4eTsl MO0 TEPMOXUMHUECKUM ypaBHEHHIM. Beraucienue
KOJINYECTBA TEIJIOThI IO U3BECTHOM Macce BEeleCTBa

34 8.8 14.05-19.05 | PacdeTsl M0 XMMUYECKHM YPAaBHEHHSM, €CITH O/THO W3
pearupyromux BeuecTB JaHO B U30BITKE

TemaNe9 Pezepsn

35 [9.1 |21.05-26.05 | [osropenue Penenne KOMGMHNPOBAHHBIX 327124
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