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1 MACIOPT PABOUEM IIPOITPAMMBI YUEBHOM
JTUCIHUTIJINHBI

1.1 ObaacThp NpUMEeHeHHUs MPOrPAMMBbI YUeOHOH TUCIUIIMHBI

Pabouast nporpamMma yueOHOW TUCHUIIITUHBL SIBISETCS 00s13aTEIbHOM YaCThIO
IporpaMmMbl  TIOJAITOTOBKH CIIEIIMAIIUCTOB CPEJHEr0 3BEHAa B COOTBETCTBHM C
aktyanusupoBaHHbiM GI'OC CIIO no npodeccuu: 21.01.10 PeMOHTHUK TOpHOTO
o0opyoBaHUs, BXOJAIIECH B YKPYIHEHHYIO rpynmbl crnenuaisHocteid 21.00.00
[IpuknagHas reojorusi, TOpHOE J1e10, HeTerazoBoe JAesio U reoie3usl.

1.2 Mecro y4eOHOH AUCHUIUIMHBI B CTPYKType NPOrpamMMbl
MOATOTOBKH CHEHHATHUCTOB CPEHEro 3BeHa:
VYyeOHast JUCHMILTHHA « XUMHUS» BXOIUT B 00I1I€00pa30BaTeIbHbIN yUeOHBIN
UK U OTHOCUTCS K 00111€00pa30BaTeIbHBIM 0a30BbIM JUCIUILIMHAM.

1.3 Heau u 3agayM JUCUUILIMHBI — TPe0OBaHUA K Ppe3yJbTaTaMm
OCBOEHMS TUCIHUILINHBI:
Copepkanue mporpaMmbl 0OIIE00pPa30BATEIBLHON JTUCIUTIIUHBL « XUMUSD)
HaIIPaBJICHO HA JJOCTUKEHUE CIEIYIOIINX LeJIei:

— (QopMupoBaHHUE CHUCTEMbl XHMMHUYECKMX 3HAHMM Kak  BaKHEHIen
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa, B OCHOBE KOTOPOM
JIekKAT KIIIOYEBbIE MOHATHS, (yHIAMEHTAJIbHbIC 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHUE SI3bIKa HAyKH, YCBOCHUE M TMOHUMAHHE CYIIHOCTH JOCTYIHBIX
0000IIEHU MHUPOBO33PEHYECKOTO XApPAaKTEepa, O3HAKOMJIEHHUE C HCTOpHEM
WX Pa3BUTHS U CTAHOBJICHHUS;

— (QopMupoBaHue U pa3BUTHE MPEJICTABICHUNA O HAYYHBIX METO/IaX MO3HAHUS
BCIIECTB U XUMHUYECKUX PEAKIUH, HEOOXOIUMBIX [IJisi TPHOOPETCHUS
YMEHHI OpUEHTUPOBAThCSA B MHUPE BEUIECTB M XUMUYECKUX SIBIICHH,
MMEIOUIMX MECTO B MIPUPOJIE, B MPAKTUYECKOW U MOBCEAHEBHOW KU3HU;

— Ppa3BUTHE YMEHUM U CIIOCOOOB JEATEIBHOCTHU, CBA3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHUEM  XHUMHYECKOrO0  JKCIEPUMEHTa, COOJIIOJCHUEM  MPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.
3ajauM JUCUUIJIMHBI:

1)  chopmupoBaTh MMOHUMAaHHUE 3aKOHOMEPHOCTEN MPOTEKAHUS
XUMHUUYECKUX TPOLIECCOB U SIBJICHUW B OKPYXKAIOIIEH cpefie, a TakKe X CBS3b C
LIEJIOCTHOW HAYyYHON KapTUHOM MUpa U APYTHUMU €CTECTBEHHBIMU HAyKAMU;

2)  pa3BUTh YMEHHUS COCTaBJIATH (OPMYJIbl HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, YPABHEHUSI XUMHUECKUX PEAKIIUNA, OOBSCHATH UX CMBICT,
UHTEPIPETUPOBATH PE3YJIbTATHl XUMUUECKUX IKCIIEPUMEHTOB,

3) chopmHpOBaTh HaBBIKM IPOBEACHUS MPOCTCHIINX XUMHYECKHUX
DKCIIEPUMEHTATILHBIX HCCIEOBAaHUN C COONIOACHUEM TIpaBUiI OE30MacHOTO
oOpaleHus ¢ BEIIeCTBaMu 1 JIabOpaTOpHBIM 000PYI0BAaHUEM;

4)  pa3BUTh YMEHHUS HAXOIWTh, AaHAJU3UPOBATh U HCIOJIb30BATh
HHPOpMAIIMI0O XUMHUYECKOTO XapakTepa U3 pPa3WyHbIX HWH(QOPMAIIMOHHBIX



MCTOYHUKOB, BKJIIOUasi y4eOHYIO JIUTEpaTypy, HayyHble MyOJIMKAIMU U UHTEPHET-
pecypchl;

5)  chopmupoBaTh yMEHHS IIPOTHO3MPOBATH  TIOCICACTBHS  CBOCH
NEATETPHOCTH W XUMHUYECKHX MPHUPOIHBIX, OBITOBBIX W IPOU3BOJACTBEHHBIX
MPOIIECCOB, YUUTHIBASI BOBMOKHBIEC SKOJIOTMYECKUE U COLIUATIbHBIE BO3CHCTBUS;

6) chopmupoBaTh MOHMMAHHWE 3HAYUMOCTH JIOCTHDKCHUH XUMHYCCKOW
HAyKd M TEXHOJIOTWHA IS Pa3BUTHS COIMAIBHOW M TMPOM3BOACTBEHHOUN cep c
yMEHUEM MIPUBOJIUTH MPUMEPHI UX MPUMEHEHHS B Pa3IMUHbIX c(pepax >KU3HU.

B pesynbTaTe ocBoeHus yueOHOM AUCIUILUIMHBI Kypca y oOydaronierocs
bopMUpYIOTCS CIEAYIONNE 00IIMe KOMIETSHIINU:

OK O0I. BeiOupate cmocoObl pemnieHuss 3aaad  npodeccroHaIbHON
NEeSATEIbHOCTH MPUMEHUTENHHO K PAa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IIOMCKA, aHAIW3a U
UHTEpIpeTanuu uHpopMauu U HHOOPMAIIMOHHBIE TEXHOJIOTUU ISl BBITIOJIHEHUS
3a/1a4 NpoheCCUOHAIBHOU JIeSITEIbHOCTH;

OK 03. IliaHupoBaTh U peann30BbIBATh COOCTBEHHOE MPO(ECCHOHATIBLHOE U
JUYHOCTHOE pasBuUTHE, MpeANPUHUMATEIIBCKYIO NEATEIbHOCTD B
npodeccuoHabHOU cdepe, UCTIOb30BaTh 3HAHUS 10 (PUHAHCOBOW TPAMOTHOCTHU B
Pa3JIMUHBIX )KU3HEHHBIX CUTYalUsIX;

OK 04. DddextBHO B3aUMOJEUCTBOBATh MW pabOTaTh B KOJUIEKTHBE U
KOMAaHJIE;

OK 05. OcymecTBisiTh yCTHYHO M TUCBMEHHYIO KOMMYHHUKAIMIO Ha
rocygapcTBeHHOM s3bike Poccuiickoit denepanuu ¢ ydeTtoM 0coO€HHOCTEH
COIIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK  07. ConelicTBOBaTh COXpPaHEHUIO OKpY Karouen cpenpbl,
pecypcocOepexeHnto, MPUMEHITh 3HaHUS 00 W3MEHEHUW KJIMMaTa, TPUHIIUIIBI
OEpEeXKIIMBOTO  MPOU3BOACTBA, H(P(HEKTUBHO ACHCTBOBaTH B YPE3BBIUAMHBIX
CUTYyaIUsIX.

Kon VYMmenus 3HaHus

OK

OKO01. | V.1. Ha3biBaTs: u3yueHsble | 3.1. Baxneilmme XuMHYECKHE

OK 02. | BemiecTBa 10 TPUBUAIBHOM WJIM | HOHATHS: BEIIECTBO, XUMUUYECKUI

OK 03 | mexxayHapoHOM HOMEHKIIATYypE; AJIEMEHT, aToMm, MOJICKYJIa,

OK 04. | V.2. OnpenensiTb: BaJC€HTHOCTh U | OTHOCU-TEJIbHBIE  aTOMHasl W

OK 05. | cTeneHb OKHMCICHHMS XUMHYECKHMX | MOJIEKYJISIpHAs  MacChl,  HOH,

OK 07 | a/1eMEHTOB, THUIl XMMHUYECKOW CBSI3U | aJUIOTPOIIHUS, U30TOIIbI,
B COCIUHCHUSX, 3aps]l HOHA, | XUMHUYecKas CBSI3b,
XapakTep  Ccpeabl B BOJHBIX | DJIEKTPOOTPHUIATEIBLHOCTb,
pacTBOpax  HEOPraHWYECKHX U | BAJICHTHOCTb, CTETICHb
OpraHUYECKUX COCJMHEHUM, | OKUCJICHUS, MOJIb,  MOJIIpHas
OKHCIIMTEIb W  BOCCTAaHOBUTEINb, | Macca, MOJISIPHBIN 00BeM
MPUHAJICKHOCTh BEIIICCTB K | ra3000pa3HbIX BEIICCTB,
pa3HbIM KJacCcaM HEOPraHWYECKHX U | BEHIECTBA  MOJIEKYJISIPHOTO |
OPraHMYEeCKUX COCTMHECHUN; HEMOJICKYJISIPHOTO CTPOEHHUSI,
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V.3. XapakTepuzoBaTh: 3JIEMEHTHI
MaJIbIX TEPUOJIOB 10 UX TMOJIOKEHUIO
B Ilepmogmueckonn cucreme .M.
MenpgeneeBa; o0OIMKME XUMHUYCCKHE
CBOMCTBa METAUIOB, HEMETAJIOB,
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
W OpraHUYeCKuX  COCIUHCHMII;
CTPOCHHE M XHMHUYECKHE CBOWCTBA
W3YUYCHHBIX  HEOPraHMYEeCKUX U
OpraHUYeCKUX COCTMHCHUM;

V.4. OObiACHATH:  3aBHCHMOCTH
CBOMCTB BEIICCTB OT HX COCTaBa H
CTPOEHUsS, TIPUPOAY XUMHUUYECKOU
CBSI3U (moHHOM KOBAJICHTHOM,
METAJLTMYECKOM U BOJIOPOJHOMN),
3aBUCUMOCTh CKOPOCTH XHUMHYECKOU

peakuuun u MOJI0KCHHE
XHUMHUYECKOTO paBHOBECUS OT
pa3inyHbIX (PaKTOPOB;

V.5, BroinoassaTe XUMHUYECKUN

AKCIIEPUMEHT: 110 PacliO3HABaHUIO
BOKHEUIIIMX  HEOPraHUYECKUX U
OPTraHUYECKUX COCTUHCHUN;

V¥.6. IIpoBOAUTE: CaMOCTOSTEILHBIN
MOMCK XUMHUYECKON HH(pOpMAIUU C

UCIIOJIb30BaHUEM Pa3JIMYHbBIX
WCTOYHUKOB  (HAYyYHO-TIOMYJISIPHBIX
W3aHUN,  KOMIBIOTEPHBIX  0a3
JaHHBIX, pecypcoB HHTepHera);
UCIIO0JIb30BaTh KOMITbIOTEPHBIE
TEXHOJOTUU JjIsi  OoOpaboTKU U
rnepegayn XAMUYECKOMN

uHpOpMaIlMU U €€ MPEeJICTaBICHUS B
pa3nuyHbIX hopmax;

V.7. CBs3bIBaTh: U3YYEHHBIN
Marepuai co CBOEH
npodeccCuoHaATbHON
NEATEIbHOCTBIO;

V.8. Pemars: pacdyeTHble 3a/1a4d 110
XUMHAYECKUM bopmynam 17}
YpaBHEHUSM;

¥.9. Wcnonb3oBaTh NpuoOpeTEHHBIE
3HAaHUS U YMEHHUS B TPAKTHUYECKOM
NEeATEIbHOCTH W TIOBCEAHEBHOM
KHU3HU.

PacTBODHI, AIEKTPOITUT u
HEDJIEKTPOJIHT,
AIEKTPOIUTHIECKAS
JTUCCONMAIINS, OKHUCIHTEIb W
BOCCTAHOBUTENIb, OKHCICHHE W
BOCCTAHOBJICHHE, TCIIOBOM
adekT  peakuuu,  CKOPOCThb
XUMHYECKON pPEaKIy, KaTallus,

XUMUYECKOE paBHOBecHE,
YTIIEPOIHBIN CKeEJIeT,
byHKUHOHATBHAS rpynmmna,

U30MEpHUs, TOMOJIOTHS;
3.2. OCHOBHBIE 33aKOHBI XUMUHU:
COXpaHEHUsI MacChl  BEIIECTB,
NOCTOSIHCTBA COCTaBa BEILIECTB,
[leppogmueckuin  3axkon  J[.M.
Menneneena;

3.3. OCHOBHBIE TEOpPUM XHUMHH:

XUMHUYECKOM CBSI3H,
BJICKTPOIIUTUYECKOU
JIMCCOLIMAIINY, CTPOCHUSA

OPraHUYECKUX U HEOPTraHUYECKUX
COCJIMHCHMH;

3.4. BaxHeillune BemecTBa U
MaTepuabl: BAKHENIINE
METaJUIbl M CIUIaBbl, CepHas,
CoJIsiHasi, a30THasi W YKCYCHas
KHUCJIOTBI;  OJIarOopofHbIE  Tra3bl,
BOJIOPOJI, KHUCJIOPOJ, TaJOTeHBbI,
IIEJIOYHbIE METaJUIbl; OCHOBHEIE,
KUCJIOTHBIE W amM(doTepHbIe
OKCHUJIBI ¥ TUJIPOKCHJIBI, IICJIOYH,
YIJIEKUCIIBIM WM yrapHbIM Tasbl,
CEpHUCTBIM Tra3, aMMHaK, BOJa,
MPU-POJIHBIN Ta3, METaH, 3TaH,
STUJIEH, aleTUJICH,  XJIOPUJ
HaTpus, KapOo-HaT u
TUAPOKapOOHAT HaTpus,
kapoboHat u (Qocdar kanbuus,
OCH-30JI, METAaHOJ M DTaHOII,
CJIIOKHBIC A(PUPBI, KUPBI, MbLIA,
MOHOCaXapu bl (rmroKo03a),
T Caxapu bl (caxapo3a),
nojMcaxapuabl  (Kpax-Maln |
LEJUII0JI034), aHWJIMH,
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AMUHOKHCJIOTHI, oenku,
MCKYCCTBEHHbIC U CUHTETUYECKHUE
BOJIOKHA, Kay4yKH, IJIACTMACCHI;




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCILUILIMHBI
2.1 O0bém yueOHOM IMCUMIIMHBI M BUABI Y4eOHOil padoThI

Bup yueOHoi1 padoThI O06bem yacoB

MakcuMasibHasi yueOHasi HArpy3ka (Bcero) 82
Oobs3aTeIbHAS ayAUTOPHAA y4eOHAasi HATPY3Ka (Bcero) 80

B TOM YHUCJIE!

- ISKIIMOHHBIE 3aHATHS 60

- MPAKTUYECKUE 3aHITUS 20
Hrorosasi arrecrauus B popme 1udpepeHIMPOBAHHOIO 2
3ayera




2.2 TemaTu4yecKUil IJIAH U COAEPKAHNE Y4eOHOM AUCHUIITHHBI « XUMUSD»

HaumenoBanu Conep:xanue yue0HOro marepuaja (0OCHOBHOe M Ipo(deccuoHAIBLHO- OGneM
€ pa3iejioB u OPHEHTHPOBAHHOE), 1a00PATOPHBIE M MPAKTHYECKUE 3aHATHS, IPUKJIATHOM 4ACOB Koa OK, IIK
TeM MOIYJIb
1 2 3 4
OcHOBHOe coJiep:KaHue 80
Paznen 1. OcHOBBI CTPOCHUS BellleCTBA 8
Tema 1.1. OcHOBHOe coxepxkanmne 6 OK 01.
OK 02.
Ctpoenue Teopernueckoe o0yuenme 2
aTOMOB v "
xumuuecknx | COBPEMEHHAs MOIeb CTpOeHHs aTtoma. CHMBOIMYECKHHN SI3BbIK XHUMHU. XHUMHYECKUMA
SIeMeHTOB 1 |2TEMEHT. DIIEKTpOoHHas KoHurypauus atoma. Knaccupuranus XMMUIECKUX 3JIEMEHTOB
npupona (s-, p-, d-afeMeHTbl). BanenTtHbie 31€KTpoHBI. BajaeHTHOCTS. ?’HGKTPOHHaﬂ npupoa 2
XUMUUeckoili | XAMHYECKOU CBSI3U. DJIEKTPOOTPUIIATENLHOCTD. BUIbI XUMUYIECKOM CBSI3U (KOBAJICHTHA,
CBA3H MOHHAs, METAINTUYECKas, BOAOPOJIHASI) U CITIOCOOKI €€ 00pa3oBaHus
IIpakTnueckune 3aHATHUSA 2
Pemenne 3amanuii Ha UCHOJIB30BAaHUE XUMHUYECKON CUMBOJIMKH U Ha3BaHUM COECIUHECHUN
[0 HOMEHKJAaType MEXKIYHapOJHOIO COH3a TEOPETUYECKOM M MPUKIAAHOW XUMHHU U
TPUBUAIBHBIX HA3BaHUM I COCTABJICHHUS XHUMHYECKUX (OPMYyNT JIBYXaTOMHBIX 5

COCNMHECHUA (OKCHUIOB, CYIb(UIOB, TUAPUAOB U T.I.) U JAPYTHX HEOPTaHUYECKUX
COCIMHEHUN OTAEIBHBIX KiaccoB. [IpakTudeckue 3amaHusi Ha YCTAHOBJICHUE CBSI3U
MEXKIY CTPOCHHEM aTOMOB XHMHWYECKUX SJIEMEHTOB MU MEPUOJIMYECKUM H3MEHEHUEM
CBOMCTB XMMHYECKHUX DJIEMEHTOB M HX COCIUHEHUW B COOTBETCTBUU C MOJIOKEHUEM




[Teprnoan4eckou CUCTEMBI.

Tema 1.2. OcHoBHOe coaep:kaHue OK O1.
OK 03

I:Iepnoz[quCKH Teopernueckoe 00yueHnune OK 04.
" 3aKOH U — OK 05
ta6muma J.U. [Tepnoandeckas cucreMa xuMudeckux daemeHToB /.M. MenaeneeBa. ®uznueckuit OK 07'
MeH1e/eeBa cMbica [lepuogunueckoro 3akoHa /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUS

CBOMCTB XUMHUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMH IIPOCTHIX U CI0KHBIX BEIIECTB B

COOTBETCTBHH C MOJIOKEHUEM XUMHUYECKOTO 3JIeMeHTa B [leproanyueckoil cucteMe.

MupoBo33peHuyeckoe u HayyHoe 3HaueHue llepuonnueckoro 3akona J1.11. Menneneena.

ITIporuossl /.M. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX AJIEMEHTOB.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3ALINIO

XAMHYECKHX DJIeMEHTOB «MeTaummueckue / HeMeTaNIMYSCKUE CBOMCTBA,

3JIEKTPOOTPUILIATEIBHOCTh XUMHUUECKUX 3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM

CTPOEHUEM U TMOJOKEHUEM B IEPUOANYECKON CUCTEME XUMUYECKUX dieMeHTOoB JI.1.

Menpeneenay
Pazgen 2. XuMuyeckne peakumu
Tema 2.1. OcHoOBHOe coaepxkaHue OK 01.
Tunel OK 02.
e — Teopernueckoe o0yuenmne OK 04.
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peakuuii

Kiraccudukanus ¥ THIIBI XUMHYECKHUX PEaKIMKN C Y4aCTHEM HCOPTraHHMICCKUX BEIISCTB.
CocrapiicHUE ypaBHEHUHA pPEeaKIIUid COSTUHCHHMS, PA3I0KCHHUS, 3aMEIIICHUs, 0OOMEHA, B T.4.
peakIuii TOpeHHsl, OKUCICHUSI-BOCCTAHOBIICHUSI.

VYpaBHEHUST OKUCIICHHUSA-BOCCTaHOBIICHHA. CTeneHb oKuciieHus. OKUCIUTENb U
BoccTaHOBUTENb. COCTaBIICHUE M YPABHUBAHHUE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX
peakIuii METOJI0M AJIEKTPOHHOTO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKITUN
B IIPUPO/JIE, MPOU3BOJACTBEHHBIX IPOIIeCCaxX U KU3HEEATSIIbHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATHS

KonnyecTBeHHbIC OTHOIICHUS B XUMHU. OCHOBHBIC KOJIMYECTBECHHBIC 3aKOHBI B XUMHU U
pacucThl II0 YpPAaBHCHUAM XHMHYCCKHUX peaKI_[I/If/'I. Monap Kak CAMHHUIIA KOJHNYCCTBA
BCIICCTBA. MOHSIpHaH Macca. 3aKOHBI COXPAaHCHHA MACChbl U DHCPIUHU. 3aKoH ABoraz[po.
MOHHpHBIﬁ 00beM ra3oB. OTHOCHTENIbHAS INIOTHOCTH Ta30B. Pacuersl 1o YPaBHCHUAM
XUMHUYCCKHUX peaKuHﬁ C UCIIOJIb30BAaHNCM MACCHhI, oOBbeMa (HOpMaJ'IBHI)Ie YCJIOBI/ISI) Ia30B,
KOJIMYCCTBA BEUICCTBA

OK 05.

OK 07

Tema 2.2.
DNEeKTpoIuTHYE
cKast
JIUCCOITAAIHS 1
MOHHBIM OOMEH

OcHOBHOe conepxkaHmne

Teopernueckoe 00yueHnune

Teopust 37aeKTpoIUTHYECKON aucconuanv. WOHBIL. DNEKTPOJIHTHI, HEINEKTPOJIUTHI.
Peaxiuu nonnoro oomena. CoctaBiieHHE peaKIuii HOHHOTO OOMEHA IyTEM COCTaBIICHUS
UX TIOJIHBIX WM COKPAUIEHHBIX HWOHHBIX YypaBHEHUW. KHCIOTHO-OCHOBHBIE pEAKLIUU.
3ajaHusl Ha COCTaBIICHUE NOHHBIX PEAKIINI

Tunel xumuyeckux peakuuii. Mccienoanure THIOB (110 COCTaBY U KOJIUYECTBY
MCXOIHBIX U 00pa3yIOIIMXCs BEUIECTB) U MPU3HAKOB XUMUYECKUX peakiuii. [IpoBenenue
peakuuii HFOHHOTO 0OMEHa, OMNpe/IETIEHUE CPEIbl BOJHBIX PACTBOPOB. 3aaHus Ha
COCTaBJICHUE UOHHBIX pEeaKIUi

OK 01.
OK 02.

OK 07

11




Pa3nea 3.

CTpOCHI/Ie U CBOJCTBA HEOPTaHNYIECCKUX BECIICCTB

16

Tema 3.1.
Kiaccudukanus
, HOMEHKJIaTypa
U CTpPOCHUE
HEOPTaHUYECKU
X BEIIECTB

OcHoOBHOe coaepxxaHue

Teopernueckoe o0yueHue

[IpeameT Heopranmdeckoit xumuu. Kiaccudukarus HeopraHndeckux BemiecTs. [IpocTeie
U CIIOXKHBIE BeliecTBa. OCHOBHBIC KJIACCHI CJIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHIBI,
KHCJIOTHI, COJIM). B3auMOCBS3b HECOPraHMYECKUX BEIIECTB. ATperaTHble COCTOSHUS
BemecTBa. Kpucrammyeckue u amopgHbIe BelecTBa. THUITBI KPUCTAINIMYECKUX PEIIETOK
(aToMHas1, MOJIEKYJISIpHAS, HOHHAS, METAJUTMYECKas). 3aBUCUMOCTh (DM3NMUECKHX CBONCTB
BENIECTBA OT TUIA KPUCTALIMYECKOW PEIUIETKH. 3AaBUCUMOCTh XUMUYECKON aKTUBHOCTHU
BEIIECTB OT BUJIA XUMHUYECKOHN CBA3U U TUIA KPUCTALIMYECKON peimeTKu. [IpuanHbl
MHOT'000pa3us BEIIEeCTB

IIpakTHyeckue 3aHATHS

HomMmenknaTypa HeopraHuueCcKuX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOS U3 UX
XUMUYECKON (hOpMYIIBI UJIH COCTABIICHUE XUMUYECKON (OPMYJIbI UCXOI U3 HA3BAHUS
BeniecTBa 1o mexxayHapoaHont (MIOIMAK) unu TpuBuanbHOM HOMEHKIIATypeE.

Pemienne mpakThueckux 3adaHuUi MO KiIacCU(UKAIMKM, HOMEHKIAType U XUMHUYECKUM
dbopmyliaM HEOPraHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB (YrapHbIM Ta3, yTIEeKUCIBINA
ras, aMMuak, raiieHasi U3BeCThb, HeTalleHas U3BeCTh, MUThEBAs COa U APYTUX): HA3bIBaTh
Y COCTABJISITH (POPMYJIBI XUMUYECKUX BEIIECTB, ONPEACIIATh MPUHAICKHOCTD K KJIaccy.

Hcrounnkn xumMudecko nHpopManuu (CpeacTB MacCoBOM MH(OpMALIUH, CETh
WNurepnet u npyrue). [lonck nadpopmalium no Ha3BaHUSAM, UAECHTU(UKATOPAM,
CTPYKTYPHBIM (pOpMyJiam

OK 01.
OK 03
OK 04.
OK 05.

Tema 3.2.

OcHOBHOe coxepxkaHue

10

OK O1.
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duzuko-
XUMHYECKHE
CBOMCTBA
HEOPraHUYECKH
X BEIIESCTB

Teopernueckoe o0yueHnue

Meramtel. OOnue (Qu3nueckue W XHUMHYECKHE CBOWCTBA MeTaioB. CrmocoObl
MoJlydeHusl. 3HAYCHHE METAUIOB W HEMETAIOB B TPUPONC W IKU3HEACATEIHHOCTH
YeJoBeKa W OpraHu3MoB. Koppo3us MeTauioB: BUIBI KOPPO3WH, CIOCOOBI 3aIUTHI
METaJJIOB OT KOPPO3UH

Hemeramnel. OOmue ¢u3nyeckne W XUMHYECKHE CBONCTBA HEMETAIOB. THIHMYHBIC
cBorictBa HeMeTtauioB [V— VII rpynn. Knaccudpukanuss 1 HOMEHKIaTypa COEIMHEHUN
HeMeTaJI0B. KpyroBopoThl OMOTE€HHBIX 3JIEMEHTOB B IPUPOAE

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4CCKUX BCUICCTB (OKCI/II[OB,
T'MAPOKCHUI0B, KUCJIOT, CoJIeH U I[p) 33KOHOM€pHOCTI/I B U3MCHECHUU CBOMCTB ITPOCTBIX
BCHIICCTB, BOOAOPOIHBIX COCHHHGHHﬁ, BBICHINX OKCHIA0B U THAPOKCHAOB

IIpakTHyeckue 3aHATHS

CocraBieHue ypaBHCHUN XHUMHUYECKUX PEAKIUNA C y4aCTHEM TMPOCTHIX U CJIOKHBIX
HEOPraHMYECKUX BEIIECTB: METAJJIOB U HEMETAJIOB; OKCUJOB METANIOB, HEMETAJIOB U
aM(pOTEPHBIX DJIEMEHTOB; HEOPTaHWYECKUX KHUCJIOT, OCHOBAHMM © aM(OTEPHBIX
TUAPOKCUIOB; HEOPTAHUYECKHUX COJIEH, XapaKTEPU3YIOIINX UX CBOWCTBA.

Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHWM Ha CBOMCTBA, COCTAB,
MoJIydeHHe ¥ 0€30MacHOe UCTIOIb30BAHNE BAKHEUIIIMX HEOPTaHMUYECKUX BEUIECTB B OBITY
Y IPAKTUYECKOM JESITEIbHOCTH YeJIOBEKA

OK 02.
OK 03
OK 04.
OK 05.

Pa3nen 4.

CTpoeHue U CBOIiCTBAa OPraHMYECKHUX BeleCTB

22

Tema 4.1.
Knaccuduxanus
, CTPOEHUE U

OcHOBHOE coep:KkaHue

Teopernueckoe 00yuenune

OK 05.
OK 06
OK 07
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HOMEHKJIATypa
OPTaHUYECKUX
BEIIECTB

[TosiBeHME M pa3BUTHE OPraHUYECKON XUMHUHM KakK Hayku. [Ipenmer oprannyeckoin
XUMHUHU. MeCTO 1 3HaU€HUE OPraHUYE€CKOM XMMHUU B CUCTEME €CTECTBCHHBIX HAYK.

XUMHUYECKOE CTPOCHHUE KaK MOPSAOK COEJUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HX
BaJICHTHOCTH. OCHOBHBIC IOJOKEHUS TEOPUH XHUMHYECKOTO CTPOCHHS OPraHMYECKUX
coenquHeHuid A.M. bytinepoBa. VYriaepoaHblii CKEJIET OPraHUYECKONW MOJICKYJIBI.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOTO CTPOCHHS MoJyieKkyd. M3omepus u
H30MEDBI.

[Tonsatue o d¢ynkuuoHanbHOM rpynme. Paaukan. Ilpuniuner  kinaccudukammm
OpraHUYeCKUX  COEIMHEHUWA. MexAyHaponHass  HOMEHKJIAaTypa W IPHUHLMIBI
HOMEHKJIATypbl  OopraHmdeckux coeauHeHuid. Ilorstme 00  a3zoTcoaepikamiux
COEIMHEHUSIX, OMOJIOTMUECKH aKTUBHBIX BeUIECTBax (YIJIeBOJax, KMpax, Oejkax u 1p.),
BBICOKOMOJIEKYJISIPHBIX COETMHEHUSAX (MOHOMED, OJIUMED, CTPYKTYPHOE 3BE€HO)

HpaKanecmle 3aHATHUA

HomenknaTypa OpraHM4ecKuX COEAMHEHUNM OTACIBHBIX KJIACCOB (HACHIICHHBIE,
HEHACBIILICHHBIE M apOMATHUYECKUE YTJIEBOJAOPOIbI, CHUPTHI, (PEHOJIBI, aTbIACTHIbI,
KETOHBI, KapOOHOBbIE KHUCIOTHI U JAp.) CocTaBieHUE TONHBIX W COKPAIIEHHBIX
CTPYKTYPHBIX (DOpPMYJI OpPraHMYECKHX BEIIECTB OTHEIBHBIX KJIACCOB, HMCHIONB3YsS HX
Ha3BaHUS 1O CHUCTEMAaTHYECKOM M TPUBHAIBHOW HOMEHKIAType (STHIJICH, alleTHJICH,
TIIMIepyH, (GeHol, GopMalbIerul, YKCyCHasl KUCIIOoTa, TIuIuH). Pacuersl npocreitieii
(bopMyJIbI OPraHUYECKON MOJIEKYJIbI, UCXO/IS U3 JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpraHUYECKUX
COCTMHECHUN

OcHOBHOE coep:kaHue

12

Teopernueckoe o0yuenmne

10

DOU3NKO-XUMHUYECKME CBOMCTBA OPraHUYECKUX COCIMHCHUW OTIEJIbHBIX KJIACCOB
(ocobeHHOCTH KJTacCU(PUKAIMKA U HOMEHKIIATYypbl BHYTPH KJIacca; TOMOJIOTHUECKHH Pl U

OK 01.
OK 02.

OK 03

OK 04.
OK 05.
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obmas Qopmyina; usomepus; (GpuUMUECKUEe CBOWCTBA; XMMHUYECKHE CBOWCTBA; CHOCOOBI
MOJTyYEHUS ):

— TpeAebHbIE YIIEBOAOPOAbl (aTKaHbl U UKJIOANKAHbI). ['OpeHne MeTaHa Kak OJIUH U3
OCHOBHBIX HMCTOYHHMKOB TE€IJIa B MPOMBIIIJIEHHOCTH U ObITy. CBOWCTBA MPUPOIHBIX
YIJIEBOJIOPOJIOB, HAXOXKIACHHUE B PUPOJIE U IPUMEHEHUE AJIKAHOB;

— HeTpeaelbHbIe (AJKCHBI, aJKWHBI W alIKaJIMCHbI) U apOMATHYCCKUE YTIIEBOIAOPO/IBI.
['opeHre aneTwiIeHa KaK HMCTOYHUK BBICOKOTEMIICPATYPHOTO IUTAMEHH JUIS CBapKH |
PE3KU METaJIOB

— KHUCJIOPOJICOAEPKAIINE COCIUHEHUST (CIUPTHI U (PEHONBI, KapOOHOBBIE KHUCIOTHI U
3(hupbl, ambIeruibl W KETOHBI, KUPBI, YIrJIeBOAbl). IlpakTHdeckoe mnpUMEHEHUE
ATUICHIJUKONS, riauiepuHa, (enona. [Ipumenenne Qopmanbaeruaa, amnetaiabIeruiaa,
YKCYCHOM KHUCJIOThI. MblIa KaKk COJIM BBICHIUX KapOOHOBBIX KHCIOT. Moroiire cBOHCTBA
MblIa

—  azoTcojepkamue — coeAuHEeHWsT  (aMUHBI U AMUHOKHUCIIOTHI, Oenkm).
BricokoMosiekysipHbIe  COCNMHEHHS] (CHHTETHYECKHE U OHOJOTUYECKU-AKTUBHBIE).
Monomep, mosmumep, CTpyKTypHOe 3BeHO. [lonmmmepunsanms 3TuiI€Ha Kak OCHOBHOE
HaIIPABJICHHUE €r0 UCTIOJIb30BAHHUS.

I'eneTnyeckas CBSI3b MCXKAY KJIaCCaMU OPraHu4YCCKuX COC):[I/IHCHI/Iﬁ

IIpakTHUyeckue 3aHATHS

CBoiicTBa OpraHMYeCKUX COCOUHEHUN OTHENbHBIX KJIACCOB (TpUBHAJIbHAS U
MEXAYHapoJIHas HOMEHKJIATypa, XWUMHUYECKHE CBOWMCTBA, CIOCOOBI MOJy4YEHUSs):
npenenbHble (aJTKaHbl U MUKIOANKAHBI), HENpPEIeIbHbIe (ATKEHbI, aTKUHbBI U aJTKaUEHBI)
1 apOMaTUYECKHE YTIIEBOJOPOIbI, CIIUPTHI U (DEHOIBI, KAPOOHOBBIE KUCIOTHI M AUPHI,
QJIbJIETH]Ibl U KETOHBI, aMUHbl U aMHHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUSI.

OK 07
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3ajaHusl HA COCTABJICHUE YPAaBHEHUI XMMHUYECKUX PEAKIUNA C YYACTUEM OPTraHUYECKUX
BEIIECTB HA OCHOBAHUH UX COCTaBA U CTPOCHUSA

Tema 4.3. OcHoBHOe coaep:kaHue OK O1.
OK 02.

Unentudukany | Teoperudeckoe o0yueHue OK 05.
sl OpraHUYECKHUX OK 07
BEINECTB, UX buooprannueckue coenuHenusi. llpuMenenue u OHOJOrHMYEcKas POJIb YIIEBOJOB.
JHAYCHHE K OxucieHne YIJIEBOAOB — MCTOYHMK OHEPTrUM KHUBBIX oOpranu3mMoB. OobnacTtu
npuMeHeHue B | IPUMCHEHHS aMUHOKHCIOT. [IpeBparierus OenKoB MUK B opranu3Me. buonornueckue
GLITOBOM 1 ¢ynkun 6enkoB. buonormueckue QyHkuuu xupoB. Ponbp opraHnyeckoil XMMuUU B
pOM3BOACTBEH | PEIICHUH poOJieM MUIEeBOI 6€30MaCHOCTH
HoH Ponbs opraHnueckoid XMMHUM B pPEUIEHUU MNPOOJIEM SHEPreTUYECKOW Oe30MacHOCTH, B
JACATCIBHOCT! | haspyuTHH MEIMIKMHBL, CO3JAHHM HOBBIX MATCPHANOB, HOBBIX HMCTOYHHKOB SHEPIUH
Hesoseka (ampTEpHATUBHBIE WCTOYHUKM dHepruu). OnacHOCTh BO3JEHCTBUS Ha JKUBBIC

OpPraHM3Mbl OPTraHUYECKHX BEIIECTB OTIEJIBHBIX KJIacCcOB (YIJIEBOAOPOJbI, CIUPTHI,

(eHOJIBI, XJIOPOpPraHUYECKHUE NPOU3BOAHBIC, aJbACTUABI U Jp.), CMBICI IOKa3aTels

IpeeIbHO T0MYCTUMOM KOHLIEHTPALUU
Pazien 5. KnHeTn:Iecmle U TePMOJAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XMMHMYECKHX

peakumi
Tema 5.1. OcHOBHOe conepxkaHmne OK 01.
CkopocThb OK 02.
XHUMHICCKUX Teopernueckoe o0yuenmne OK 03
peaKkiuii. OK 04.
XUMHYECKOe CKOpoCTh peakIiu, €€ 3aBUCUMOCTb OT Pa3IMUHBbIX (PaKTOPOB: MPUPOIBI Pearupyromux
paBHOBECHE BELIECTB, KOHIEHTPALMU pEarupyroliux BElIECTB, TEMIEpaTypbl U  IUIOIIAJU

PEaKIIMOHHON TOBEPXHOCTU. TeroBble A(PPEKTHl XUMUYECKUX pPEaKiuid. IJK30- H
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SHJIOTEPMHUYECKUE, PEAKIIUH.

OOpatuMOCTh peakiii. XUMHUYECKOE PABHOBECHE W €ro CMEIICHHUE I10J1 JCHCTBUEM
pasIUYHBIX (HAaKTOPOB (KOHIIEHTPAIMS PEareéHTOB WM TMPOIAYKTOB PEAKIUH, JAaBJICHHE,
TeMmrepaTrypa) sl CO3/JaHUsl ONTHUMAJIBHBIX YCJIOBUU MPOTEKAHUS XUMHYECKUX
nponeccoB. [Ipunnun Jle [laTense

HpaKanecmle 3aHATHUA

Pelienne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha aHaiau3 (PaKTOpOB, BIMSIOMIMX Ha
W3MEHEHUE CKOPOCTH XHWMHYECKOM pEakuuv, B T.4. C MO3ULMUH SKOJIOTHYECKH
L[EJIECO00PA3HOr0 MOBEACHHS B OBITY U TPYJOBOM NEATEIBHOCTH B LEJISIX COXPAHEHUS
CBOETO 37I0POBbS U OKPYKAIOIIEH TPUPOAHON CPEBI.

Pemenne npakTMKO-OpMEHTUPOBAHHBIX 33JJaHUI HA MpUMeHeHue npuHiuma Jle-Ilarense
JUISL HAXOXKJICHUS HaIpaBJIEHUSI CMEIIEHUSI PABHOBECHS XMUMHUYECKON PEaKIUU U aHAIU3
(aKkTOpOB, BIUSIONIMX HA CMEIICHUE XUMUYECKOTO PABHOBECHUSI

Paszpnea 6. PacTBoOpbI
Tema 6.1. OcHoOBHOe coaepxkaHue OK 01.
OK 02.
[Tonsatue o Teopernueckoe 00yueHnune OK 03
pacTBOpax — OK 04
PactBopenune kak (usmko-xumuueckuil npouecc. PactBopel. CriocoObl MPUTOTOBICHUS K '
pactBopoB. PacTtBopuMmocTb. MaccoBass 10Ji1  pacTBOPEHHOro BemecTtBa. (CMbICH 8K 8; '

NOKa3aTessl MPEAeIbHO AOIMYCTUMOM KOHUEHTPALlMM M €r0 HCMOJIb30BAHHUE B OIIEHKE
sKoJIoruyYeckoi 6ezonacHocTH. [IpaBuia skojoruyecku 1esnecooOpa3HoOro MOBEACHUS B
OBITY U TPYJOBOM JIESITEIHLHOCTH B LEJISIX COXPAHEHUSI CBOETO 3JI0POBbSI U OKPYKAIOIICH
MPUPOAHON CpEbl; OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MBbI OIPEICICHHBIX
BEIIECTB. PelnieHne npakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUK HAa PACTBOPHI,
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HCIIOJIb3yEeMbI€ B OBITOBOW 1 TPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA

IIpodeccnonaIbLHO-OPUEHTHPOBAHHOE COlepP:KaHUE (CoAepKAHME PUKJIATHOTO MOXYJIS)

Paznen 7. Xumust B ObITY M IPOU3BOJACTBEHHOM AeATEIbHOCTH YeJI0BeKa 6 OK O1.
OK 02.

Xumus B 06Ty  |OCHOBHOE coJiep:kaHue 6 OK 03
u OK 04
MPOM3BOJICTBEH Teopernueckoe o0yuenme 4 OK 05
HOH Hoselimme 10CTHXEHUS XUMUYECKON HAYKU U XUMUYECKON TEXHOJIOruu. Posib xumuu B OK 07
ACATCNBHOCTH | oGecrieueHnn KONOTMYECKO#, YHEPTETHUECKON M NMUIIEBOH GE30MaCHOCTH, PA3BUTHH
Helosexa MeauuuHbl. IIpaBuia mowcka W aHaiaM3a XMMHAYECKOW HH(POPMALMM M3 Pa3IMYHBIX 4

WCTOYHUKOB (HayyHass u YyueOHO-Hay4Hasi JdTeparypa, CpeACTBa MacCOBOM

uHpopmanuu, cetb MIHTEpHET)

IIpakTH4Yeckue 3aHATHSA

[Touck u aHanu3 KEHCOB O MPUMEHEHUH XUMUYECKUX BELIECTB U TEXHOJOTUN C yUETOM

Oynyueid npoecCHOHANbHOW NEATEIbHOCTU IO TeMaM: Ba)KHEHIIHME CTPOUTENbHbIE

MaTepUaJIbl, KOHCTPYKLIMOHHBIE MaTEPHUabl, KPACKH, CTEKJI0, KEpaMHUKa, MaTEPUAIbl IS

ANEKTPOHUKH, HAHOMAaTEpHUalbl, TEKCTUJIbHBIE BOJIOKHA, WCTOYHUKHA DSHEPIUH, 2

OpraHUYeCKUE U MUHEPAJIbHBIE YI00pEHHUS, J€KapCTBEHHbIE BEIIECTBA, OBITOBAS XHUMHUSI.

3ammra: [lpencraBieHue pe3yabTaTOB pelieHUs] KeWcoB B (opMe MHUHU-IOKIaga C

IpE3CHTALlUEN

3auer 2

Bcero 82
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3 VYCJOBUS PEAJM3AIIMM TIPOTPAMMBI YUYEBHOM JHUC-
HUITJINHBI
3.1 TpeboBaHusi K MHHUMAJIbLHOMY MATEePHAIbHO-TEXHUYECKOMY
o0ecrne4eHn 10
Peanuzanus mporpaMMbl JTUCHMIUIMHBEI TpeOyeT Haauuus y4eOHOro Ka-
OouHeTa « XUMHUS.
O6opynoBanne yueOHOTO KaOMHETA:
- T0CaJ0YHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
- pabouee MeCTO JJisi IPENoIaBaTEeNs;
- HarjJsgHble MocoOus;
- IUIaKaThl;
- KOMIUIEKT Y4eOHO-METOANYECKON TOKYMEHTAIUH.
- o0opynoBaHHE JJisi TPOBEICHHUS OIBITOB;
- HabOp peaKTUBOB;
- IIapOCTEP>KHEBBIE MOJEIIA MOJIEKYJI;
TexHuueckue cpeacTsa 00yUyeHUs:
- KOMIBIOTEP C JINIICH3UOHHBIM ITPOTPAMMHBIM 00ECIICUCHUEM;
- WHTEpPaKTHBHAs JOCKa;
- JIEMOHCTpalMOHHBIC (QUITHMBI
3.2 UndopMmaunoHHoe odecnieyeHue o0yueHust
Ilepeyenb pexkoMeHAyeMbIX Y4eOHbIX H3AaHuii, UHTepHeT-pecypcoB,
JAOMOJHUTEIbHOM JTUTEPATYPHI
OcCHOBHBIC HCTOYHHUKH:
1 Taopuensa O.C. Xumus: yueb. mocobwe s cTya. mnpod. yueO.
3aBeneHuil. - M., 2022.
2 Ta6puensn O.C..Xumus B TecTax, 3ajayax, YIpaKHEHHIX: y4eO. mo-
cooue mia crya. Cpen. [Ipod. yueOHbIx 3aBeaeHuit. M., 2022.
3 Tabpuensn O.C. IlpaktukyMm mo oOluield, HEOpraHUYeCKOW U OpraHuye-
ckoit xumuu: yue0. [locobue ans crya. cpea. npod. yued. 3aBenenuii. -M., 2021.
4  Epoxun IO.M. Xumus. - M., 2020.
5 Epoxun FO.M., ®ponoB B.1. COopHUK 33724 U YIPAKHEHUA IO XUMHUU
(C IUIAKTUYECKUM MaTepuaioMm): ydyed. mocoOue ajis CTYJIEHTOB CpedH. mpod.
3aBeaeHuii. M., 2020.
JlonoJiHuTEIbHbIE HCTOYHUKMU:
1 Tabpuensun O.C., OctpoymoB WN.I'., OctpoymoBa E.E. Opranuyeckas
XUMHUS B TECTAX, 3a7ja4ax U yrnpaxHenusx. -M., 2021..
2 Taopuensu O.C., OctpoymoB WU.I'., Beenenckas A.I'. O6mast xumus B
TECTax, 3a/1a4ax 1 yrnpaxHeHusx. - M., 2021.
3 Tabpuensa O.C., OctpoymoB WU.I'., lopodpeea H.M. Ilpaktuxym mo
00111e#, HEOPraHUYECKOU U OPraHMYECKOM XUMHUHU: yueo. mocodue. - M., 2022.
4 IInuyruna ['.B. Xumus 1 noBcegHEBHAS )KU3Hb yenoBeka. - M., 2020.
HNuTepHer-pecypcesl
1. [Topran ¢pynaameHTaibHOrO XUMU4yeckoro oopazopanusi ChemNet.
Xumuueckas uHPopManuoHHas ceTh: Hayka, oOpazoBaHue, TEXHOIOTUN
http://www.chemnet.ru
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2. lNazera « Xumus» U CalT U1 yUUTENA «S Uy HA yPOK XUMUMN»
http://him.1september.ru

3. EcrecTBeHHO-Hay4HbIEC SKCIEPUMEHTHI: XuMus. Kotekus
Poccwmiickoro odmeoOpa3oBaTenpHoro mopraia http://experiment.edu.ru

4, 3annmMarenpHas xumus http://home.uic.tula.ru/~zanchem

S. KouTpen — Xumus 171 Bcex: yueOHO-MH(POPMAITMOHHBIN CalT
http://kontren.narod.ru
6. Caiit Alhimikov.net: yueOHbIe U ClIpaBOYHBIE MaTEPUAIIBI IO XUMUHU

http://www.alhimikov.net

7. Caiit «Mup xumumy» http://chemistry.narod.ru

8.  XuMuK.py: caiit o xumuu http://www.xumuk.ru

9.  XwuMmus s BCeX: WLTIOCTPUPOBAHHBIC MaTEPHAIIBI IO OOIICH,
OpraHHYEeCKOM 1 Heopranudeckoit xumuu http://school-sector.relarn.ru/nsm

10. Xwumws u ku3Hb — X X] BeK: HAyYHO-TIOMYJISIPHBIN KypHAJ
http://www.hij.ru
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5 KOHTPOJIb MU OIEHKA PE3YJbBTATOB OCBOEHUA

JAUCHUITIVIMHBI «XUMUSA»

Pe3yabTaTrhl 00y4eHus:

Oo01mue u
npogdeccuoHalbHbIEC
KOMIIETEHIIUMN

3HaHus U YMeHHUA

®opMbI 1 METOAbI
KOHTPOJISI
U OLIEHKHU Pe3yJIbTATOB
00y4eHus1

OK 1. Beibupats ciocoOsbI
peleHus 3a1a4

3.1,32,3.3,3.4
V.1,¥.2,¥5,V.6,

penieHune 3aaauy;
oopMIIEHUE OTYETA O

npodeccuoHanbHON vV.7,Y.9 BBIIIOJTHEHUU
NeATeIIbHOCTH MPUMEHUTEIBLHO MPaKTHYECKUX paboT;

K pa3JIMYHBIM KOHTEKCTaM; TECTUPOBAHME;

OK 2. OcyuiecTBisiTh MOUCK, 3.1,3.2,3.3,34 MMICbMEHHBIN OIPOC;
aHAJIN3 U UHTEPIPETALINIO V.1,V.2, V.3, V.5, |cocraBieHue
uHpopmManu, HeoOXO0AUMOM vV.6,V.7, V.38 CPaBHUTEJILHBIX TAOIHII;
JUUTS. BBITIOJTHCHHMS 3a7a4 TECTUPOBAHUE
npodecCuOHATbLHON

JICSITCIIbHOCTH;

OK 3. [l;mannpoBarts u 33,34 IIICbMEHHBIN ONPOC;
pear30BBIBaTh COOCTBEHHOE V.1,¥4,V¥.5,V.6, | TectupoBaHue
npodeccuoHanbHOE U V.7

JIMYHOCTHOE Pa3BUTHE;

OK 4. Paborats B komnektuBe | 3.1,3.2,3.3,3.4 COCTaBJICHUEC

1 KoMmaHzae, 3 HEeKTUBHO V.1,¥.2,¥4,V.6, | cpaBHUTEIbHBIX Ta0JIHNII;
B3aUMOJICHCTBOBATH C V.8 TECTUPOBAHHUE;
KOJIJIEraMu, PYKOBOJICTBOM, odopmIIEHUE OTUETA O
KIIMCHTaMHU; BBLITTOJIHCHU N

IPaKTUYECKUX paloT;

OK 5. OcymiecTBIISITh YCTHYIO
Y TIHICHMCHHYIO
KOMMYHHKAITHIO Ha
rOCyIapCTBEHHOM SI3BIKE
Pocculickon ®@enepanuu ¢
Y4ETOM OCOOCHHOCTEH
COIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTA,

32,34
V.1,V.3,¥5,V.38,
y.9

MMICbMEHHBIN OIPOC;
odopMIICHHE OTYETA O
BBITIOJTHCHUN
MPAKTUYECKUX PadoT;
TECTHUPOBAHUE

OK 07. ConericTBoBaTh
COXPAaHEHUIO OKPYIKAIOLLEH
CpeIbl, pecypcocOepeKeHHUIO,
IPUMEHSTH 3HAHUS 00
U3MEHEHUH KIIMMara,
MPUHITUIIBI OEPEKITUBOTO
IPOU3BOJICTBA, 3P hEKTUBHO

3.1,32,33,34
V.1,¥.2,V4,V.6,
V.8

MMHUCbMEHHBIN OIPOC;
odopmIICHHE OTYETA O
BBITIOJTHCHUN
IPaKTUYECKUX padoT;
TECTUPOBAHHE
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JEHCTBOBATh B UPE3BBIYANHBIX
CUTYyalUsX;
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