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o DenepanbHEIA rOCyIapPCTBEHHBIM 00pa30BaTENBHEIM CTAHNAPT OCHOBHOTO OOIIEr0 00pa3oBaHwusl,
YTBEPXKICHHBINA mpruKa3oM MuHHCTEpCcTBa 00pasoBanus u Hayku Poccmiickoit Denepanuu ot 17
nexabpst 2010 . Ne 1897,

o TpebGoBaHMS K OCHAIIEHUIO OOpPa30BATENBHOTO IIPOLECCA B COOTBETCTBHH C CONEPIKATEIBHBIM
HAIOJIHEHWEM  YYEOHBIX  TMPEIMETOB  (enepambHOr0  KOMIIOHEHTa  TIOCyAapCTBEHHOI'O
00pa30BaTeIbHOTO CTaHIAPTa, YTBEPXKACHHEI IpHKa3oM MHHHCTEPCTBa 00pa3oBaHMs U HAyKH
Poccuiickoit ®emepanuu ot 4.12.2010 1. Ne986;

e CanlluH, 2.4.2.2821-10 «CaHuTapHO - SIHAEMHOJOTMYECKHE TpeOOBaHMS K YCIOBHSIM H
opramm3aii  OOydeHHs B  00meoOpa3soBaTENBHBIX  YUPEKICHUAX,  YTBEPKICHHBIC
HoCcTaHOBJIEHHEM [ TaBHOTO roCynapCTBEHHOro canutaproro Bpaga PO ot 29.12.2010r. Ne189».
3aHATHS IPOBOIATCS HHAUBUAYaAIbHBIE H IPYIIIIOBEIE.

Ifeny mporpaMMBI:

- TOArOTOBKA H TIOANEP)KKa BBIIYCKHMKOB 9 Kjacca IIKONEL, IIOMOINs B IIPCOTOJICHUU
KOTHUTHBHEIX, TMYHOCTHBIX ¥ TPOLIECCYaNbHBIX TPYAHOCTEH B IIEPHOJ IIOATOTOBKH K 9K3aMCHY.

3adauu porpaMMbl BHEYPOUHOH AEATENBHOCTH 10 XUMHH:

OCBOCHHE BAKHEHITHX 3HAHWM 00 OCHOBHBIX IIOHATHSX M 3aKOHAX XWMHH, XHUMHYECKON
CHUMBOJIHKE;

OBIIAJICHAE YMEHUSIMH HAOJIFOaTh XUMUIECKUE SBIICHHS, IPOBOAUTh XUMUUCCKHUM IKCIICPUMEHT,
IIPOBOHUTE PACIETHI Ha OCHOBE XUMHUUYECKAX (HOPMYII BEIIECTB M yPABHCHUA XUMUIECKUX PCAKIIHI,

Pa3BUTHE MO3HABATENBHBIX HMHTEPECOB M HHTEIUIEKTyalbHBIX CIIOCOOHOCTEH B mporecce
IIPOBEICHHAS XUMHYIECKOTO 3KCIIEPUMEHTA, CAMOCTOATENBHOIO IPHOOPETEHNUSI 3HAHUA B COOTBETCTBHH C
BO3HMKAIOIMAMH XU3HECHHBIMU IIOTPEOHOCTAMM,

BOCIIMTAHME OTHOINICHMS K XWMHM Kak K OFHOMY 13 (GyHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHS H DJIIEMEHTY OOIIEYeNIOBeUeCKOM KyNbTyphl; IPHAMEHEHWE IIOIYYCHHBIX 3HAHUM U

}’MCHI/Iﬁ JUIT UCIIOJIb30BAHUA B HCCTaHJIapTHOﬁ CUTYyaInuu.

ILtanupyemMbie pe3yJIbTaThI
Ha 3aHATHIX BHEYPOUHOM AESITEIBHOCTH «Mup XHUMHUA) 00y9aromuecs JOOIHAT CBOH 3HAHHS 110
XFIMHAH, TIOBBICST CBOM ypOBEHb TEOPETHYECKOM ¥ 3KCIEPHMEHTATbHOM MOATOTOBKA. 3aHSTHS IPU3BAHBI
IpoOYIUTh Y yUAIIUXCS MHTEPEC K XUMHIECKOM HayKH, CTUMYJIMPOBATH JalbHEHUINEE M3YyICHUE XUMUH.
XuMndeckde 3HAHHS, CHOPMHMPOBAHHBIE HA BHEYPOUHBIX 3aHATHAX, MOMOTYT OOydarommmcs B
IIO/ITOTOBKE K 9K3aMeHY [0 XMMHUH W B HallbHEHINEM OCO3HAHHO BHIOPATh HaNpaBJCHUE IPOQHUIBHOTO

00yJeHHS.



2. I]enHOCmMH020 U SMOYUOHANLHO20 KOMNOHEHMO8 6y0em cpopMuUposana:

- TOTpeOHOCTH B CAMOBBIPAXECHUN M CaMOpEaTH3alliy, COIMAIbHOM IIPU3HAHUH.

3. lesmenvrocmrozo komnonenma 6yoym cpopmuposanvi:

- YMCHHE BECTH IHAJOT HA OCHOBE DABHOIIPABHBIX OTHOINEHWM K B3aWMHOTO YBAXKCHUS U
TIPUHSTHS;

- YCTOWYHMBEIA IIO3HABATEIBHBIA WHTEPEC M CTAHOBICHHWE CMEBICIOOOpasyromel (yHKIUH
[I03HABATEIbHOTO MOTHBA;

- TOTOBHOCTB BBIOOpa IPO(QUIBHOTO 06pa3oBaHusl.

2. O6y4aromuicst MOIyYUTH BO3MOXKHOCTH IS (QOPMHUPOBAHHUS:

- BRIPXXEHHOM YCTONUMBOM yIeOHO-IT03HABATEIFHOM MOTHBALIME ¥ HHTEPECA K YUCHHIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIUTAHHMIO.

B cpepe pazsumun pezyiamugHbIX YHUGEPCANbHBIX YHeOHbIX Oelicmeuil 00yuarowuica

1. Hayuurcs:

- IIeNEeTIONaraHuio, BKITFOUast TOCTAHOBKY HOBBIX IeNeH, MpeoOpa3oBaHue MPaKTHUECKOM 3a1ati B
MTO3HABATEIEHYIO;

- CaMOCTOSITEILHO aHAJTW3UPOBATh YCIOBUS MIOCTHXKEHHS LEIM HA OCHOBE y4YeTa BBIICICHHBIX
VIHTEIEM OPHEHTHPOB AEUCTBHSI B HOBOM y4eOHOM MaTepHaie;

- IJIAaHUPOBAThH ITyTH NOCTHXKECHHS LIETIEH.

2. ITomy9uTh BO3MOXXHOCTE HAYIHUTHCS:

- CaMOCTOSTEIHHO CTABUTH HOBBIE YUEOHBIE IEIX U 33/1a4H;

- IPY IUIAHHPOBAHUM TOCTHIKEHUS LENEH CaMOCTOATENBHO M aNCKBATHO yUHMTBIBATH YCIOBUS U
CPEICTBA UX TOCTHXEHUS.

B cghepe pazsumun KOMMYHUKAMUBHBIX YHUBEPCANLHBIX YHeOHbIX Oelicmeull 00y4arouuiica

1. Hayuwmrces:

- aJIeKBaTHO MCIIONB30BaTh PEUb IS IUIAHUPOBAHUS U PETYISAIMK CBOEH NEATEILHOCTH,

- aJIEKBaTHO MCIIOJIB30BaTh PEUEBHIE CPEACTBA AN PEINECHHS DPAa3IHYHBIX KOMMYHHUKATHBHBIX
3a71a4; BIaeTh YCTHOM M IMHCHMEHHON PEYbIO; CTPOMTH MOHOIOTHYECKOE KOHTEKCTHOE BBICKA3BIBAHNUE,

- OpPraHW30BHIBATE ¥ IUIAHEPOBATE YIEOHOE COTPYAHUIECTBO C YUMTEIIEM M CBEPCTHUKAMM;

- HHTETPHUPOBAThCS B TPYNIy CBEPCTHUKOB M CTPOHTH HPOXYKTHBHOE B3aUMOJCHCTBHE CO
CBEPCTHUKAMHU M B3POCIIBIMH.

2. ITomy9uTs BO3MOXXHOCTD HAYIHUTHCS:

- 6path Ha ce0st MHUIUATHBY B OPTaHU3alliA COBMECTHOTO IEHCTBHS,

- OKa3bIBATh MOIEPXKKY M CONEHUCTBHME TEM, OT KOTO 3aBHCHUT JOCTHKECHHE IENM B COBMECTHOH

ACATCIIBHOCTH.



IIpocteie u cruoxHble BemecTBa. (OCHOBHBIE KIIACCEl  HEOPraHHYCCKAX COCIHEHUH.
HomenkiaTypa HEOpraHHIECKUX COETHHEHUH.

XuMHdecKas peaKius. YCIOBAS ¥ IPH3HAKA MPOTEKAHMS XUMHHYECKAX peaKimi. XMMHUYECKHe
ypaBHEHHUS. 3aKOH COXPAHEHMS MacCChl BEIIECTB.

KnaccuuKanus XMMHAYIECKHX DEaKIHI IO PAsIHUNLIM TIPUOIALaM! LONHNAMRY Y NAANTARY
MCXONHBIX M IIONYYEHHBIX BEMIECTB; M3MEHCHHMIO CTCICHEH OKHCICHHS XMMHYCCKMX SIIEMCHTOB,
IIOTJIOIIEHHIO U BBIICICHUIO S3HEPTHH.

BrramciieHre MacCoBOM JTOJTM XMMHYECKOT0 JIIEMEHTA B BEIIECTRBE.

DNEKTPONMTE M HEINIEKTPOIUTEL. KaTHOHBI W aHWOHBL OIEKTPOIMTHYECKAd HCCOLMALHS
KHUCIIOT, IIEI0UeH, coneil (CpeaHuX)

Peaxnyy moHHOrO 0OMEHA M YCIOBHS MX OCYINECTBICHHUS.

X¥MIUecKUe CBOHCTBA OKCHIOB: OCHOBHBIX, aM(OTEPHBIX, KHCTIOTHBIX.

XuMHUecKre CBOHMCTBa OCHOBAHMM M KHCTIOT.

Xumuueckre cBOMCTBa aM(bOTEPHBIX THIPOKCHIIOB.

XuMHuYecKHe CBOMCTBA collell (CpeTHIX)

XUMHUECKHE CBOMCTBA IPOCTHIX BEIIECTB HEMETAIIIIOB: TAJIOTCHOB, KACIOPOJA, CEPHI.

XuMugecKre CBOMCTRA MPOCTHIX BEIIECTB HEMETAILIOB: a30Ta, hochopa, yrieposa, KpEMHHS

UncTHIe BemmecTBa B cMecH. IIpasmia Ge3onacHo# paGoThl B IMKOMBHOHU nabopaTopuy. Yemosex B
MHPE BEIIECTB.

OKHCIIATETFHO-BOCCTAHOBUTENbHEIE PeakIy. OKUCIATEN: X BOCCTAHOBUTEID.

BEIYWCIEHAE MACCOBOM JONM pAcTBOPEHHOTO BEIECTBA B pacTBOpe. DBEIMHCIEHHSA IO
XMMHYECKOMY ypaBHEHHIO. (Ne21)

PacuéTHple 3aaud: BBIUMCIEHME MAacCOBOM IOIM XMMHYECKOTO OJJI€MEHTa B BCINCCTBE,
BBIUMCIIEHHS TI0 XAMUYECKOMY YPaBHEHHIO ¢ HCIIOIB30BaHMEM MAcCOBOM /I0JIM PaCTBOPEHHOTO BEINECTBA
B pactBope. (Nel5, 21)

B3anMOCBSI3b Pa3IHMYHEIX KIACCOB HEOPraHWYECKHX BEIIECTB. Peakiiu HOHHOTO obMmeHa.

XUMHUUECKHE CBOMCTBA MPOCTHIX BEIECTB METAIOB: IMEIOYHBIX, METI0YHO3EMETbHBIX, MATHUA 1
HX COSIMHEHHNH, )Kelle3a B €T0 COEANHEHNH, aIFOMUHHS, €T0 COSIMHECHHH.

OmpefeneHne XapakTepa CpPefbl PacTBOPOB KHUCIOT M INENIOYEH C IOMOMIBIO HMHIMKATOPOB.
KauecTBeHHEIE peakiuy Ha aHHOHEI B pacTBope (Cl, Br, I, S%, S05%, S04, NO; -, POy > CO; 2

Si0; %)

KauecTBeHHBIE peakIuy Ha KaTHOHBI B pacTBope (NH4 i Na® K, Ga 22 Mg2+, Fez+, Fe3+, Al3+,
Cu2+, Zn2+)

ITomyuenre ra3000pa3HBIX BemecTB. KadyecTBEHHBIE pEaKlUUM Ha ra3oo0pa3Hple BEIIECTBA
(KHCIIOPOI, BOTOPOJ, YIIIEKHUCIIBIA a3, aMMHaK)

IlepBoHAYANbHEIE CBEICHMs 00 OpPTaHMYECKMX BEIISCTBAX: IIPENCIBHBIX M HEIPCNCTbHBIX
YIIIeBOOPOIax (METaHe, STaHe, STHIICHE, l[ETHIICHE)

I[lepBOHAUAIbHEIE CBEACHHS OO0 OPraHMYECKHX BEIIECTBAaX: CIMpPTax (MeTaHONE, OSTAHOIE,
TTHIepHHE), KApOOHOBBIX KUACIOTaX (Mypasburot, yKCYCHOH, CTEapHHOBOM).

Brosornuecky BaXKHBIE BEINECTBA: OCNKH, )KUPEI, yTICBOIBL.

Pasmen BKmOWaeT paGoTy IO TPEHHPOBOYHBIM 38aHWSIM M1 OHPENCNICHUS TOTOBHOCTH
IIKOTFHAKOB K 9K3aMeHy 10 TOMY HIIM HHOMY pasfielly ¢ IOCICAYIOIIUM aHallM30M W METONUHCCKUMH
PEKOMEHIAIHASIMH. ;

Pasnmen 3. TecToBbIi NPAKTHKYM. — 2 4
BKIII09aeT HEOCPEICTBEHHO TECTHPOBAHHE M paboTy ¢ GraHKaMi OTBETOB.

Pasnen 4. BoinoJiHeHHE IPOEKTHO-HCCIE0BATENbCKAX padoT. — 14
Pasmen BxmouaeT pa6oTy OOYYAIOIIWXCS IO BHIOPaHHBIM TEMaM MPOEKTa [0 XHUMHH,
KOHCYJIbTAllMX YIUTEIS.



KaﬂenuapHO-Temaanecxoe IVIAHUPOBAHHE

Ne
o/t

Tema 3ausaTus

Jlata

[Tpumeganns

IJIaH

baxt

Bxooit cpes KM 2023r (1 gac)

Pasznen 1. Ocodennocta OI'D mo xumun B 2018r. (1 9ac)

Ocobennoctr OI'D mo xumuu B 2023r.

xoxudHUKaTOp MEMEHTOB CopepxkaHus, cnenudpuxanus Kumos OI'D
mo xumuu, nemoHcrparmuonmbl KM 2023r., mHGOPMAIMOHHEE
pecypcsl OI'D;

Pasznea 2. «Mup xumumn» (12 gacos)

Crpoenne atoma. CTpOSHHE SIEKTPOHHBIX 000TI0YCK aTOMOB HEPBBIX
20 snemenToB IICXD. Ilepmomuwdeckuii 3aKOH H IICPHOAMYICCKAdL
cucTeMa xuMmaeckux dmemenTos J. M. Menneneesa

Ctpoenue MoJeKyd. XUMHUYECKas CBSI3b: KOBAJICHTHAS (menonspHad,
[OJIApHAs), HOHHASI, METAJIMYIECKasl.

BajeHTHOCTH, XWMHUYECKMX dSIeMEHTOB. CTEmeHb  OKHCICHHSI
XUMHYECKHX SJIEMEHTOB.

[IpocTele ¥  CIOXHBIC BEMIECTBA. OCHOBHBIE  KJIACCBI
HEOpPraHWYecKnx coequHeHmM. HoMeHkiaTypa HEOPraHMIECKHX
COEIUHECHUH.

XyMudecKkas peakiusl. YCIOBHS M IIPA3HAKA IPOTEKaHHI
XKHMHYECKUX PEakIui. XUMHIECKUE ypPaBHEHHS. 3aKOH COXPAHCHHS
MacCHI BEeIEeCTB.

Knaccudukamust XUMHYECKAX pEaKluii WO pPasIHIHBIM
IpU3HAKAM: KOJMYECTBY H COCTaBy HCXONHBIX H IIONYYCHHBIX
BEIECTB; M3MEHEHUIO CTEIEHEH OKMCIEHUS XMMUICCKUX IEMECHTOB,
IIOTJIOIICHHIO U BBIICICHUIO SHEPIHH.

BrromciaeHme MAaccoBOM OONMM XMMHHYECKOTO DJJIEMCHTA B
BEINECTBE.

DIEKTPOIMTHI ¥ HEIIEKTPOIMThL. KaTwoHBI ¥ aHHOHBL
OnexTpoJMTHYECKass JMUCCOIMALUS  KHUCIIOT, meyouel, CcojeH
(cpemamx)

Peaxruy mOHHOTO OOMEHA ¥ YCIOBHS UX OCYIIECTBIICHUS.

XyMUdecKre CBOMCTBA OKCHOB: OCHOBHBIX, aM(OTEPHBIX,
KHUCIIOTHBIX.

XUMHUECKHE CBOMCTBA OCHOBAHUH M KHCIIOT.

XuMudecKre CBOUCTBA aM()OTEPHBIX THAPOKCHIOB.

Xumuueckue cBolicTBa coneit (cpemHHX). B3amMocBs3b
PasIMYHBIX KJIACCOB HEOPTaHWYECKWX BEIIECTB. Peakimy HOHHOTO
obmena. (Ne22)

XvuMPAdecKHe CBOMCTBA IIPOCTHIX BEIIECTB HEMETAJUIOB!
TaJIOTEHOB, KUCIIOPO/a, CEPEL

XuMUAYECKHE CBOMCTBA IIPOCTHIX BEIIECTB HEMETAJIOB: a30Ta,
dochopa, yIIeposa, KPEMHUA

UncThie BelmecTBa B cMecH. Ilpasmiia GesomacHo# paboTsl B




IIKOJIBHOM TabopaTopuu. YeoBek B MUpPE BEIIECTB.
OKHCITUTENPHO-BOCCTAHOBUTENbHBIE peaKiiu, OKHMCIUTEND K
BoccTanoBuTeENb. (Nel4, 20)
Brrucnerne MaccoBOM [T0NM pacTBOPEHHOTO BEIECTBA B
pactBope. Bermcnenns no xuMudeckoMy ypasaenuro. (Ne21)

10

PacuéTHBlE  3amaunM:  BBRIUMCICHHWE  MAacCOBOM  JONH
XUMHYIECKOTO 3JIEMEHTA B BEIIECTBE, BEIUMCICHUS [0 XUMHUECKOMY
YPaBHEHHIO C HCIIOJIB30BaHAEM MAacCOBOM IO pPAcTBOPEHHOTO
BEIIECTBa B pacTrope. (Nel5, 21)

11

XUMHUYECKHE CBOICTBA IIPOCTBIX  BCIIECTB  MCTAJIJIIOB:
IMECITO0YHRIX, MECIOYHO3EMEIbHBIX, MATHUAS U WX COCIMHCHMH, XKele3a
u €ro COC,I[PIHGHPIﬁ, QJIFOMUHUS, €70 COCTUHCHMIA.

12

OmpeneneHve xapakTepa Cpefbl pacTBOPOB KHCIOT K
II[CJ'[O‘I@fI C IIOMOIIIBIO WHOWKaTOPOB. Ka‘-IeCTBeHHBIe PCaKiid Ha
ammons! B pactsope (CI, Br, I, $%, SO:*, SO, NO; -, PO, ¥, CO3 &
, Si03 %)

KauecTBeHHBIE peakliuy Ha KaTHOHEI B pacTBope (NHy £ Na+,
K, Ca® Mo? Fei Fe Al Gut Zno).

13

ITomygenne razoo6pa3HbIX BemnecTB. KaduecTBEHHBIE peaKIuu
Ha Ta3000pasHbIEe BEIMEecTBa (KUCIOPOJI, BOAOPOI, YTJIEKHCIbIHA ras,
aMMHaK)

IlepBoHauanpHble CBefeHHMS 00 OPraHMYECKHX BEIECTBAX:
OpENeNbHBIX M HEOPENeNbHBIX YIIEBOAOpoHax (MeTaHe, 3TaHe,
STHJICHE, alleTHIICHE)

14

IlepBoHauabHEIE CBeNEHUS 00 OPraHUYECKHX BEINECTBAX:
cnupTax (MeTaHoNle, STaHOJe, TIHIEPHUHE), KapOOHOBBIX KHCIOTAX
(mypasvbunoii, yKCYCHOM, CTEapHHOBOM).

buonormgecky BaxxHbIE BEIIECTBA: OCIIKH, JXUPHI, YTIIEBOIEL

Paspesn 3. TecToBbIii npakTHKYM. (4 9aca)

15

Jmarsoctryeckas pabora

16

Juarsoctrgeckas pabora

Paznen 4. BeiniosTHeHHe IPOEKTHO-HCCIEI0BATEIbCKAX padoT (3uaca)

17

Pabora oOywarommxcsi IO BBIOpAaHHBIM TeMaM IIPOEKTa,
KOHCYJIbTAIliH YIHUTEIIS.

10




