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1568., yTBepxIeHHOM IpuKa3oM MuUHUCTEpCTBA MpocBelieHus Poccuiickoit
®eneparnuu oT 18 mas 2023 1. Ne 371;
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1 ITACIIOPT PABOYEN ITPOTPAMMBI YYEBHOT' O ITPEJIMETA
OVIIL. 07 XUMUA

1.1 OOsacTbh NpUMEeHEHHs] MPOrPaAMMBbI
Peanuzauus cpennero o6mero o6pazoBanusi B mpexaenax OIl CIIO mo

IporpaMMe TIOJATOTOBKH CIIEIIMAJIUCTOB CPEOHEr0 3BEHA MO CIEIUaIbHOCTU
27.02.07 YupaBneHue KaueCTBOM MPOIYKITUH, MPOIECCOB U YCIYT (TI0 OTpaciisiM) B
coorBeTctBUM ¢ PI'OC CIIO mno cnemuansHoctu 23.02.04 TexHHYecKas
AKCIUTyaTalusl MOJIbeMHO-TPAHCIOPTHBIX, CTPOUTENBHBIX, JTOPOKHBIX MAIIUH U
000pyA0BaHUs YTBEPKACHHOTO npuka3zoM Munoopuayku Poccuu ot 08.02.2024 Ne
81., ¢ U3MEHEHMSIMU, BHECEHHBIMM MPUKA30M MMHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit deaepanuu ot 12 aBrycra 2022 r. Ne732 u ot 27 nexabps 2023 r.
Nel028, u denepanbHOl 00pa30BaTENIBHOM MPOrpaMMbI CpPEIHEro OOIIEro
o0pazoBaHusl, yTBEPKACHHOM MTpruKa3zoM MuHuCTEepCTBa IpocBenieHus Poccuiickoi
®eneparuu oT 18 masg 2023 1. Ne 371.

1.2 OOmas xapakTepucTHKA y4e0HOro nmpeaMera « X uMH»
XuMHS — 3TO HayKa O BeIleCTBaX, UX COCTaBE W CTPOEHUH, CBOWCTBAX U

IPEBPAIICHUSAX, 3HAUYEHUU XUMHUYECKHUX BEUIECTB, MAaTEpUaioB M IPOLECCOB B
OPaKTHYECKON JedreabHOocTH uenoBeka. CojaepkaHue o011eo0pa3oBaTeabHON
y4eOHOW JUCHUIUIMHBI «XUMHUS» HANpaBiIeHO Ha YCBOEHHE OOydYaroIMIMMHUCA
OCHOBHBIX TOHSTUH, 3aKOHOB U TEOPUI XMMHUH; OBJIa/ICHUE YMEHUSIMHI HA0I01aTh
XUMHYECKUE SIBJICHUS, TPOBOUTH XUMUYECKUI SKCTIEPUMEHT, POU3BOIUTH pac-
YeThl Ha OCHOBE XUMUYECKHUX (POPMYJI BEIIECTB M YPAaBHEHUIN XUMHUYECKUX PEAKITHIA.
B mpouecce m3ydeHuss XUMHHM y OOYyYarOUIUXCS Pa3BUBAIOTCS MO3HABATEIbHBIC
UHTEPECHhl U MUHTEIUIEKTyaJIbHbIE CITIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEILHOM
npuoOpeTeHNUs 3HAHUH M0 XMMHUU B COOTBETCTBUU C BO3HUKAIOIUMH )KU3HCHHBIMHU
npo0sieMaMy, BOCIMTHIBAETCS OEpEekKHOE OTHOLICHUS K IPUPOAE, MOHUMaHHUE
3J10pOBOro o0pa3a *KU3HU, HEOOXOIUMOCTH NPEAYIIPEKICHUS ABJICHUIN, HAHOCALINX
Bpell 3[0pOBBI0 M OKpyXkaromei cpene. OHUM OCBaMBaIOT MPHUEMBI IPAMOTHOTO,
0€30MacHOT0 UCIOJIb30BaHUS XUMUYECKUX BEIIECTB U MaT€PUAJIOB, IPUMEHSIEMbIX
B OBITY, CEJIbCKOM XO3SIIICTBE M Ha IPOU3BOJICTBE.

[Ipu cTpyKTypupOBaHHU COAEpKAHHUS O0IIe00pa30BaTENbHON yueOHOU
JUCHUIUIMHBL 7 TMPO(ECCHOHANBHBIX  00pa30BaTeNbHBIX  OpraHU3aIui,
peanu3yrnmx 00pa3oBaTebHYIO MPOrpaMMy CpeaHero oOiiero oOpa3oBaHUS B
npenenax ocBoeHus OIIOII CIIO na 6a3e ocHOBHOro oOuiero oOpa3oBaHuf,
YUUTBIBAJIACh OOBEKTUBHAS PEAIbBHOCTh — HEOOJIBIION 00bEM YaCOB, OTITYILIEHHBIX
Ha HU3Y4YEHHE XHMUU U CTPEMJICHHE MAaKCUMaJbHO COOTBETCTBOBaTh UM
pasBuBaroiero oOydenusa. Ilosromy TeopeTHueckre BONPOCHI MaKCHUMaJbHO
CMEILlEHbl K Hayajly W3Y4YeHHs TNpeaMera, ¢ TeM, 4YTOOBl MOCIeTyIOMINMi
(akTHyecKkuil MaTepuan paccMaTpuBajiCsi Ha OCHOBE M3YYEHHBIX TEOpPHUH.



Peanuzanus 1eAyKTUBHOIO MOAXO0AA K U3YUYEHHIO XMMHUH CIIOCOOCTBYET Pa3BUTHUIO
TaKUX JIOTMYECKUX OIepanuii MBIIUICHHs], KaK aHaIW3 U CHHTE3, 0000IeHue U
KOHKpETH3aIlHsl, CPABHCHHUE W aHAJIOTHUS, CUCTEMAaTH3aIus U Kiaccuukaus u ap.
B mpodeccronanbHbIx  00pa30BaTENbHBIX — OpraHU3alUAX, PEATU3YIOUINX
00pa3oBaTeNbHYI0 TPOrpaMMy CpEHEro oOIIero oOpa3oBaHHs B IIpejesiax
ocBoenust OIIOIT CIIO nHa 6a3e OCHOBHOro o00mIero oOpa3oBaHUsA, Y4E€OHOIO
npeaMeTa «XUMHUS» U3ydaeTcs Kak yueOHbBIN MpeMeT, KOTOPhI OCHOBBIBACTCS HA
3HAHUAX OOYYArOIIMXCS, TOJYyYEHHBIX MpPH U3YYCHHU QHU3UKH, Teorpadum,
MaTeMaTHKU B OCHOBHOM IIKOJIE.

Baxxnyto poib B OCBOEHUM COJEp’KaHUSI MIPOrpaMMbl UTPAIOT COOCTBEHHbIE
HAOMIOACHNUS O0Y4YaroIIMXCS 32 Pa3HBIMU CHUTHAJIAMU TIpollecca W MpUoOpeTeHne
HABBIKOB  BBHITIOJIHEHMSI  DKCIEPUMEHTa B  XHUMHYECKOM  00OpyJ0BaHHOM
nabopaTopuu.

1.3 ey n3ydeHust yueOHOro npeamMera « XMuMHUA»
- (popMHpOBaHHE y OOYYAIOIIMXCS LIETOCTHOrO MPEICTABICHUS O MHUPE W POJIU

XUMHUH B CO3JaHUU COBPEMEHHON €CTECTBEHHO-HAyUYHON KapTUHBI MUPA;

- YMeHHUsI OOBACHATH OOBEKTHI M MPOILECCHl OKPYKAlOUEH IeHCTBUTEIbHOCTH:
IPUPOIHON, COUMAIBHOW, KyJIbTYpPHOW, TEXHUYECKOW CPEAbl, — HCIOIb3YS IS
ATOr0 XMMHUYECKUE 3HAHUS,

- pa3BUTHE Yy OOydYalOIIMXCAd YMEHHMHM pa3inyarh (akTbl U OIICHKH, CPaBHUBATH
OIICHOYHbBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OLICHOK U CBA3b KPUTEPHUEB C
OTIpENICTICHHOW CHCTeMOW IIEHHOCTeH, QopMmynmupoBaTh U  00OCHOBBIBAThH
COOCTBEHHYIO MO3UIIHIO;

- npuoOpeTeHrne 00y4YaroUMMUCS ONbITa Pa3HOOOPA3HOM AESITENbHOCTH, TO3HAHUS
Y CaMOIIO3HAaHMS; KIIFOUEBbIX HABBIKOB, UMEIOLIUX YHUBEPCATbHOE 3HAUCHUE JIJIS
Pa3IMYHBIX BUJOB JAESITEIIBHOCTU (HABBIKOB PEIIEHUs TPOOJIeM, IPUHSTHS pele-
HUH, MOUCKa, aHaJIu3a U 00paboTKku HHPOpPMAIIUU, KOMMYHUKATUBHBIX HABBIKOB,
HABBIKOB U3MEPEHU, COTPYIHUYECTBA, O€30MMaCHOr0 0OpAIlIEHUs C BEIIECTBAMHU B
MOBCEHEBHOM JKU3HU).

3amauyu TUCUMILUIUHBI:

1)  cdopmupoBaTh ITIOHUMAHUE 3aKOHOMEPHOCTEHN MPOTEKAHUSA
XUMHUYECKUX IPOIECCOB U SIBJICHUU B OKPY’KAIOIIEH cpele, a TakKe UX CBS3b C
LEJIOCTHOM HAy4YHOW KapTUHOM MUpPa U APYTUMHU €CTECTBEHHBIMHU HAYKaMH;

2)  pa3BUTb yMEHHUS COCTaBIATH (POPMYJIbI HEOPraHUYECKUX U
OpTraHUYECKUX BEIIECTB, YPABHEHUS] XUMHUUYECKUX PEAKINil, OOBIACHATh UX CMBICII,
WHTEPIPETUPOBATh PE3YJIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,



3)  cdopmupoBaTh HABBIKM TMPOBEACHHUS MPOCTEHIITNX XUMHUYECKUX
AKCIIEPUMEHTAIILHBIX HMCCIEOBAHUNA C COOJIOJIEHHEM TMpaBuil 0E30MacCHOTO
oOpareHus ¢ BEIeCTBaMu 1 JIa0OpaTOPHBIM 000PYT0BAHHEM;

4)  pa3BUTh YMEHHS HAXOJWTh, AaHAJIM3UPOBATH U HCIIOJB30BATh
UHGOPMAIIMIO XWMHUYECKOTO XapakTepa W3 pPas3IudHbIX HMH(POPMAITMOHHBIX
MCTOYHHUKOB, BKJIIOYAsl yUEOHYIO JTUTEPATypy, HAYYHBIC IMyOJIMKAIIMA U UHTEPHET-
peCypchI;

5)  cdopmupoBaTh YMEHHS IPOTHO3UPOBATH IOCICICTBHS  CBOCH
JCATCIBHOCTH W XHMHYECKUX TPHUPOJHBIX, OBITOBBIX M IPOU3BOJCTBEHHBIX
IIPOLIECCOB, YUNUTHIBAS BO3MOXKHBIE 9KOJIOTHUECKUE U COLUATIbHBIE BO3ACHCTBUS;

6)  cdhopmupoBaTh MOHMMAHHE 3HAYUMOCTH JOCTHXKCHHH XHUMHYECKOM
HAyKW W TEXHOJOTWUW IS Pa3BUTHUSI COIMAIBHOW M TMPOW3BOACTBEHHOU cdep c
YMEHUEM TIPUBOJIUTH MPUMEPHI NX TPUMEHEHHS B PA3IMYHBIX cepax KU3HU.

1.4 Mecrto yueoHoro npeamera Xumus B ctpykrype IHIICC3:

VYueOnslil npeaMer «XuMHUs» SBISETCS YYEOHBIM MPEIMETOM 00513aTeIbHOM
npenmetHonr obnactu  «EctectBennbie Hayku» @DI'OC cpennero oOriero
o0Opa3oBaHUs.

B yue6nom mnane [MIICC3 yueGHbI npeameT «XUMHsD» BXOIUT B COCTaB
00111e00pa3oBaTebHBIX YUCOHBIX.

[Ipu sTOM H3ydyeHue yueOHOro npeamera XuMust peayCcMoTpeHo Ha 6a30BOM
YPOBHE M HAIPABJIEHO Ha JOCTWKEHUE JIMYHOCTHBIX, METANPEIMETHBIX U
IPEIMETHBIX PE3YyJIbTAaTOB.



Koa n
HauMeHOBaHHUe
popmupyembIx
KOMIIeTeH Ui

HJ'IaHpreMbIe PE3yabTaTbhl 0OCBOCHUA TUCHUIIJIUHBI

Oo0mmue!

JucuunanHapHbie?

OK 01. Beibupats
CIOCOOBI peIIeHus
3a1a4
npodecCHOHATLHON
JeSITeNbHOCTH
MMPUMCHHUTCIIBHO K
pa3IMYHBIM
KOHTEKCTaM

JInyHOCTHBIE Pe3yJbTATHI I0JKHbBI OTPAKATDH B YACTH:
TPYAOBOT0 BOCIIUTAHUS:

FOTOBHOCTb K  TPYHdy, OCO3HAaHHE IIEHHOCTHU
MacTepcTBa, TPyA0I00ue;
TOTOBHOCTD K AKTUBHOM JESITETbHOCTH

TEXHOJIOTUYECKOH M COLUHMAIBHON HAMPaBICHHOCTH,
CIIOCOOHOCTh ~ MHMIIMUPOBATh,  IUIAHUPOBATH M
CaMOCTOATCIIBHO BBIITOJIHATH TaKYIO JACATCIBbHOCTD,
WHTEpPEC K pas3audHbiM cdepam mnpodecCuoHaTbHON
JIeSITEILHOCTH.

MeTanpez[MeTHble pe3yabTarbl MAO0/IKHbBI OTPAXKATL:

OBJaanenue

YHUBepPCAJbHBIMU Y4eOHbIMU

MO3HABATEJIbHBIMH el CTBUSIMU
a) 6a30BbIe JIOTHYECKHE TeCTBHUSL:

CaMOCTOSITENIbHO (hOPMYJIUPOBATh U aKTyalIM3UpPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHABIIMBAaTh  CYNICCTBCHHBIH  TNPU3HAK  WJIH
OCHOBAaHMS IS CpPaBHEHUs, KiIacCUDUKAIMK U
00001IICHHUS;

OMpeaACIIATh LHEIN ACATCIPHOCTH, 3aaBaTh IapaMETPhI
" KpUTCPUU UX NOCTUIKCHUA,

BBIABJIATE 3aKOHOMCPHOCTH MW MPOTHUBOPCUUA B
paccCMaTpUuBaACMBbIX ABJICHUAX

BHOCUTb KOPPCKTHUBBI B HACATCIBHOCTb, OLCHHWBATH
COOTBETCTBUEC PE3YJIBTATOB LECIIAM, OLICHUBATH PHCKU
MOCIEACTBUI IE€ATEILHOCTH.

JucnuniauHapHbie pe3yJibTaThl J0JKHbI 0TPAXKATH:

IIP6 01. chopmMHUpPOBAHHOCTH MPEACTABICHUN: O XMMUYECKOM
COCTaBJISIOLIEH €CTECTBEHHOHAY4YHOM KapTUHBI MHpa, POJU
XVMMHUU B TIO3HAaHWU SIBJIEHUN MpUPOIbI, B (OPMHUPOBAHUU
MBIIUICHUSI M KYJBTYPbl JIMYHOCTH, €€ (YHKIHOHAIBLHOU
IPaMOTHOCTH, HEOOXOAUMOM JUIsl peIIEHUs TPAaKTUYECKUX 3a7a4
U OKOJIOTMYECKH OOOCHOBAHHOIO OTHOLICHHMSI K CBOEMY
3I0pPOBBIO U IPUPOJHON CpELE;

ITPO 02. BiageHue cucTeMOl XMMHYECKUX 3HAHHM, KoTopas
BKJIIOYAET:  OCHOBOIIOJArarloIlMe MOHATUSA  (XUMHUYECKHIt
JJIEMEHT, aToM, JJIEKTpOHHas o0ojiouka aroma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIN ATOMOB, MOH, MOJIEKYJIa, BaJICHTHOCTH,
3JEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCICHUS, XMMHYEecKas
CBS13b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00bEM, yTiIepoIHbIN
CKeleT, (YHKUMOHAJbHAs Tpynma, paadkai, H30Mepus,
U30MEPbI, TOMOJIOTUYECKHH psiJl, TOMOJIOTH, YIJIEBOIAOPOJbI,
KUCJIOPOJI- U a30TCOJAEpIKallMe COCAUHEHMsI, OMOJIOTHYECKU
AKTUBHBIC BelecTBa (yTIEBOJBI, XHUPBI, OCIKH), MOHOMED,
HOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYJIIPHBIE
COCIUHECHMS, KPUCTAJUIMYECKAs PpEIIETKAa, THUIBl XUMHUYECKHX

peaKuHﬁ (OKI/ICHI/ITCHLHO-BOCCTaHOBHTeHLHLIe, 9K30-U
SHJIOTEPMUYECKHUE, PEaKIMH HMOHHOrO0 OOMeHa), pacTBOD,
AJIEKTPOJIHUTHI, HEDJICKTPOIUTHI, AEKTPOITUTHYECKAST
TUCCOIMAIUS, OKHCIUTENb, BOCCTAaHOBUTENb, CKOPOCThH

XUMUYECKON peakIuu, XUMHYECKOE PaBHOBECHE), TCOPUU U
3aKOHBI  (TE€OpUs XMMHYECKOTO CTPOCHMSI OPraHUYEeCKHX
BeumectB  A.M. bBytnepoBa, Teopusi 3JIEKTPOIMTHUECKOU




0) 0azoBbIe HCCIeA0BaTEIbCKHE NeHCTBUSA:

BJIAJICTh HAaBBIKAMU Y4eOHO-MCCIICIOBATEIBLCKOW U
MPOEKTHON JAEATEeIbHOCTH, HABBIKAMH pa3peIIeHUs
npo0em;

BBISIBIIAITh ~ NPUYMHHO-CJICCTBCHHBIC  CBS3M U
AKTYaJIU3UPOBATh 3a/lady, BbBIABUI'ATb THUIIOTEC3Y €C
PEIICHMA, HAXOJAUTh apryMCHTHI IJId JOKa3aTCJIbCTBA
CBOMX YTBEPXKICHUH, 3alaBaTh IapameTpbl U
KPUTEPUU PELICHHUS;

aHATM3UPOBATh MOJYYCHHBIC B X0/ PEIICHUS 33aa9u
pe3yNbTaThl, KPUTHUYECKH OIICHUBATh ux
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

YMCTh IMICPCHOCUTHL 3HAHUA B IIO3HABATCIBHYIO H
MIPAKTHYECKYIO 00IaCTH KU3HEACSITSILHOCTH.

Juccounanuu, nepuoandeckuii 3akon .M. MenneneeBa, 3akoH
COXpaHEHHS MacCChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUHN S3BIK
XUMHHU, (PAKTOJIOTMYECKHE CBEICHHUS O CBOWCTBAaX, COCTaBe,
NOJMy4YeHUH U O€30MacHOM HCIOJNBb30BAHUHM  BAKHEWUIIHX
HEOPraHMYECKUX U OPraHMYeCKHMX BEIIECTB B OBITY U
NPAaKTUYECKOM NeATETLHOCTH YEIIOBEKa,

ITP6 03. chopMUpPOBaHHOCTh YMEHUH BBISABIATH XapaKTEPHbBIE
NPU3HAKH W B3aMMOCBS3b HM3YYCHHBIX MOHSATHIA, MPUMEHSTH
COOTBETCTBYIOIIINE MTOHSATHUS IPU ONTUCAHUH CTPOCHHSI U CBONCTB
HEOPTaHMYECKUX U OPTraHMYECKUX BEIIECTB U UX MPEBPAICHUN;
BBISBJISATH B3aMMOCBSI3b XUMHYCCKUX 3HAHWW C TIOHATHSIMH M
NPEJICTABJICHUSMH IPYTHX €CTECTBEHHOHAYYHBIX MPEJIMETOB;
MP6 04. chopMUPOBAHHOCTH YMEHHA  HCIOJIB30BATh
HAUMCHOBAHHSI XHMHYECKUX COCIUHEHUH MEXITyHAPOIHOTO
CO03a TEOPETUYECKON M TMPUKIATHOW XUMHUH U TPUBUAIILHBIC
HA3BaHMS BOKHEHIIMX BEIIECTB (ITUIICH, alleTUJICH, TIIUIEPHH,
denon, Gopmanbaerua, yKCycHas KUACIOTA, TIUIUH, yTapHBII
ra3, YrJIEKUCIIbI ra3, aMMHUaK, TramieHas M3BECTh, HEralicHas
U3BECTh, MHUTHEBAsI COJA U JIPYTHX), COCTaBIATH (POpPMYIIBI
HEOPTaHMYECKUX ¥ OPTaHWYECKUX BEIISCTB, YpPaBHEHUS
XUMHYECKHX PEAKIMi, OOBSICHATh MX CMBICHT, IMOJATBEPKIAThH
XapaKkTepHbIE XUMHUYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOIIUMHU IKCIIEPUMEHTAMU W 3aIMCSIMH yPaBHCHUN
XUMHYECKUX PEaKIIHil;

NP6 05. chopmupoBaHHOCT, yMEHHH  yCTaHaBIWBATH
MIPUHAUICKHOCTD N3YYEHHBIX HEOPTaHUICCKIX H OPTaHUICCKIX
BEIIECTB K OINpPENENICHHBIM KJlaccaM M TpylIaM COCTUHECHUH,

XapaKTCpu3oBaTb HUX COCTaB H BaKHEHIIIIE CBOI>'ICTB8.;
onpeaciiaTb BUAbI XUMHUYCCKUX CBsI3CH (KOBaJIeHTHaSI, HOHHAas,
MCTaJININYECCKasd, BOI[OpOI[Haﬂ), THIIBI KPHUCTAJIIIMYCCKUX

PELIETOK BEIECTB; KIACCU(PHUIIMPOBATH XUMUYECKUE PEaKIIIH;
IIP6 07. chopMUpPOBAaHHOCTH YMEHUN MPOBOAUTH PACUETHI 110
XMMHYECKUM (OpPMyJIaM U YPaBHEHHSIM XMMHUYECKHX PEaKLuii ¢




HCIIOJIB30BaAHHEM (I)I/I?,I/ILIGCKI/IX BCJIMYHH, XapaKTCPU3YIOUIUX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAacCCHhI, o0beMa
(HOpMaJ'ILHLIe YCJ'IOBI/IH) Ia3o0B, KOJIN4YCCTBA BCIICCTBA,
HCIIOJIb30BATh CUCTCMHBIC XUMUUYCCKHUE 3HAHUA IJIA NPUHATUSA
peH_IeHI/If/'I B KOHKPCTHBIX JXU3HCHHBIX CUTyallUAX, CBA3aHHBIX C
BCHICCTBAMU M UX IIPUMCHCHUCM.

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE
CpezcTBa MOKUCKa,
aHam3a u
UHTEPIIPETaluu
uH(pOopMaIuu U
UH(POPMALIMOHHBIE
TEXHOJIOTUH JUIS
BBITIOJTHEHUS 33124
npohecCuOHATBHOM
JeSITeTbHOCTH

JIMYHOCTHBIE pe3yjabTaThl J0/IKHBI OTPA’KATh B YaCTH:
HECHHOCTH HAYYHOI'O IMO3HAHUSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKd M OOIIECTBEHHOM MPaKTHKH, OCHOBAHHOTO Ha
JMajore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIBTYPHOM MHPE;
COBEpPUICHCTBOBAHUE S3BIKOBOM M  YMTATEIbCKOU
KyJbTypbl KakK CpEICTBAa B3aUMOJICHCTBUS MEXKIY
JOJIbMH U ITO3HAHUS MUDA.

MertanpeamerHble pe3yJabTaThl JAOJLKHBI OTPAkKATh:

OBaaaenue

YHHUBeEPCAJIbHBIMH Y4eOHBIMU

NMO3HABATEJbHBIMH /I CTBUSIMH
B) padora ¢ uHgopmaunmeii:

BJIAACTb HaBBIKAMH TIOJYUYCHUS I/IH(i)OpMaIII/II/I nu3
UCTOYHUKOB  Pa3HBIX  THIIOB, CaMOCTOSITEIBHO
OCYHIECTBIISITh TOUCK, aHAIMU3, CHCTEMAaTH3aIlUI0 H
UHTEpIpeTannio WHGOPMAMK PA3JIMYHBIX BUIOB U
dbopM npeaCcTaBICHUS;

CO3/1aBaTh TEKCThl B Pa3IMYHBIX (OpMaTax ¢ y4yeTom
Ha3HayeHUs MHQPOpMAlMU M LEJIeBON ayIuTOpHH,
BBIOMpAss ONTUMAJIBHYIO (GOpMYy TIPEACTABICHUS U
BU3YaJIU3aliu;

OLCHUBATH JOCTOBCPHOCTD,
UHPOpPMALIUK, €€ COOTBETCTBHE
MOPATbHO-ITHYECKUM HOpMaM;

JIETUTUMHOCTD
IIpaBOBbLIM nu

JAucnuniauHapHbie (mpeaMeTHbIE) Pe3yJbTAThl H JOJIKHBI
O0TPaXkKaTh:

ITP6 06. BianeHHME OCHOBHBIMHU METOJJaMH HAYYHOTO ITO3HAHHUS
BEUIECTB U XMMHMUYECKUX SIBICHUU (HaOIIOAEHHE, U3MEpPEHUE,
9KCIEPUMEHT, MOAEIUPOBAHNUE);

IIP6 07. chopmMupOBaHHOCTH YMEHUH MPOBOJIUTH PAcUEThl 1O
XUMHAYECKUM (OpMYJIaM U YPaBHEHHUSM XUMHUYECKHX PEaKIHil ¢
UCIOJIb30BaHUEM (PU3MYECKUX BEIMYUH, XapaKTEePHU3YIOLIMX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 0ObeMa
(HOpManpHBIE ~ yCIIOBHMSI) TIa30oB, KOJMYECTBA  BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBbIE XUMUYECKUE 3HAHUS JJIs TMPUHSATUS
pELIEHUI B KOHKPETHBIX )KM3HEHHBIX CUTYALUsX, CBSA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM,;

IIP6 08. cdhopMuUpOBaHHOCTH YMEHHH IIJIAHUPOBATH |
BBIMOJIHATE ~ XUMHUYECKUH  SKCHEpUMEHT  (TpeBpalleHus
OpPraHMYECKUX BEILLECTB IIPU HarPEBAHUH, ITOTYUEHHE ITUIIEHA U
U3Yy4YEHUE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMHU Ha allbIEeTU/IbI,
KpaxMmall, YKCYCHYI0 KHUCIOTYy; JeHaTypauus OelKoB Ipu
HarpeBaHUH, I[BETHBIC PEAKIUHU OEJIKOB; MPOBOIUTH PEaKIHH
MOHHOTO OOMEHa, ONpeleNsITh Cpeay BOJHBIX pPacTBOPOB,
Ka4eCTBEHHbIC pEeaKIUH Ha Cyibdar-, KapOOHaT- M XJIOPUI-
AQHUOHBI, HA KaTHMOH aMMOHMS; pElIaTh IKCIEPUMEHTAaIbHBIE
3amaun o temam "Metamsl" u "Hemeramibl") B COOTBETCTBUU
C MpaBUJIAMHM TEXHMKM O€30IaCHOCTH MpH OOpalleHUH C
BEIIECTBAMU U JIAOOPATOPHBIM 00OPYAOBaHUEM; MPEICTABIAT
pe3ysibTaThl XMMHUYECKOIO JKCIEpHMEHTa B (opme 3amucu




— BIAJNETh HaBBIKAMH pACIO3HABAaHUS W  3alTUTHI
uHpopmaruu,  uHOOpPMAIMOHHOW  OE30MaCHOCTH
JUYHOCTH.

YPaBHEHHUH COOTBETCTBYIOUIMX peakuuil u (opMyIupoBaTh
BBIBO/Ib HA OCHOBE 3THX PE3YyJIbTaTOB;

P66 09. chopmupoBaHHOCT, yMEHHS  aHAIM3UPOBATH
XUMHUYECKYI0  MHQOpMAaIMIO, MOJIYy4YaeMyl U3  pa3HbIX
HMCTOYHHMKOB (CpeaCTB MaccoBOi mHpopmaruu, cetb MHTEpHET
U JIPYTHE).

OK 04. DddexruBHO
B3alMOJIENCTBOBATEL U
paboTath B
KOJIJICKTHBE U
KOMaHJIe

JInuHOCTHBIE Pe3yJIbTATHI I0/ZKHBI OTPAKATH B YACTH:

rPaKAaHCKOT0 BOCIIUTAHMS:

— TOTOBHOCTb BECTM COBMECTHYIO JESTEIbHOCTH B
WHTEpecax IPaKJIaHCKOT0 00IIeCTBa;

— YMEHHE  B3aUMOJEWUCTBOBATH C  COIHAIbHBIMH
WHCTUTYTAMH B COOTBETCTBUH C HX (DYHKIHSIMH U
Ha3HAYCHHUEM.

MeTtanpeameTHble pe3yJbTaThl J0KHbI 0TPAXKATH:

OBJjiaieHe YHUBEPCAJbHBIMH KOMMYHUKATHBHBIMHU

AeiiCTBUAMU:

0) coBMecTHAs1 IeATEJIbHOCTD:

— TIOHUMATh u HCIIOJIb30BaTh MPEeUMYIIEeCcTBA
KOMaHTHOM ¥ MHANBUYyaJIbHON PabOTHI,

— TMpPUHUMATh  1EJIU  COBMECTHOM  JICSITEIBHOCTH,
OPTraHU30BBIBaTh M KOOPAMHUPOBATH JICHCTBUS IO €€
JOCTH)KCHHUIO: COCTaBJISITh TJ1aH JEHCTBUH,
pacrpeniensTh pojdd ¢ y4eTOM MHEHHMH y4YaCTHHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM paOOTHI.

OBiajeHde  YHUBEPCAJBHBIMH  PeryJasiTHBHBIMH

NeiiCTBUSAMU:

r) NpUHATHE ce0sl M APYTUX JI0ei:

— TPUHUMATh MOTHBBI U apTYMEHTHI APYTHX JIIOJIEH TTPH
aHaJii3e Pe3yIbTaToOB JICATCIIbHOCTH;

— TIpU3HaBaTh CBOE NPABO M MPABO JPYTUX JIIOACH Ha
OIINOKU,

— pa3BHUBaTh CIOCOOHOCTH NMOHWUMATh MHUP C ITO3HITUU
JIPYTOTO YeJIOBeKa.

I[ncunmmnapnble (npeuMeTmﬂe) pe3yJbTaTbl U JOJKHBI

0TpaKaTh:
I[IP6 08. cdopMupoBaHHOCTH YMEHUH IUTAHUPOBATH U
BBITIONHATh ~ XUMHUYECKUH  JKCIEpUMEHT  (TpeBpaiieHus

OpPraHMYECKUX BEILECTB IIPX HarPEBAHUH, ITOTYYCHHUE YTHIICHA U
U3Yy4YECHHE €T0 CBOMCTB, KAUYECTBEHHBIE PEAKIIMU HA ANbICTUIBI,
KpaxMaj, YKCYCHYIO KHUCIOTYy; JeHarypauus O€lIKoB Ipu
HarpeBaHUH, LBETHBIC PEAKUUU OEJIKOB; IMPOBOJUTH pPEaKIUU
MOHHOrO OOMEHa, OIpelensiTh Cpely BOJHBIX PacTBOPOB,
Ka4eCTBEHHBIC PEaKIMH Ha Cyibdar-, KapOOHAT- M XJIOPUI-
AQHUOHBI, Ha KaTHOH aMMOHMS; pelaTh JKCIEpUMEHTaJIbHbIE
3ajaun 1o TemaM "Metamel" u "Hemetannel") B COOTBETCTBUU
C TpaBUJAMHU TEXHHKH O€30MacHOCTH TpH OOpameHHH C
BELIeCTBaMU U Ja0OpaTOPHBIM 00OPYJIOBaHHEM; MPEACTABIATh
pe3yibTaThl XMMHYECKOTO HKCIepUMEeHTa B (opme 3amucu
YpaBHEHHH COOTBETCTBYIOIIMX peakiuii u (HopMyarpoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTAaTOB.




OK 07.
ConericTBOBaThH
COXPaHEHUIO
OKpYKarolleu cpeapl,
pecypcocOepeKeHHUIO,
MPUMEHSTH 3HAHUS 00
W3MEHEHUH KIIMMara,
MPUHIIUTIBI
OepexXITMBOTO
MIPOU3BOJICTBA,

s dexTuBHO
NENCTBOBATE B
YpE3BbIYANHBIX
CUTYaITUSIX

JIMYHOCTHBIE pe3yjabTaThl J0/IKHBI OTPA’KATh B YaCTH:
IKOJOIrn4eCKOro BOCIIMTAaHUA:

c(OPMHUPOBAHHOCTh ~ DKOJOTHYECKOH  KYIBTYpHI,
MOHUMAHUE BIMSHUS  COIMATBbHO-KOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLUATBHOMN
cpenpl, OCO3HAaHHWE  TJOOAIBHOTO  Xapakrepa
AKOJIOTHICCKUX MPOOIIEM;

IJJAHUPOBAaHUE U  OCYILIECTBIECHUE JCUCTBUH B
OKpY’Kalollled cpele Ha OCHOBE 3HaHUS Lieneil
YCTOMYHUBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENpPUATHE ACHCTBUN, MPUHOCIIIMX BpExd
OKpYKarolleu cpee;

yMEHUE MIPOTHO3UPOBATH
HKOJIOTUYECKUE TMOCIEACTBUS
JIEWCTBUI, IPEIOTBPALIATH UX.

H66H8,FOHpI/I$ITHBIC
NpeaANIpUHUMACMBIX

MeTtanpeameTHble pe3yJbTaThl J0KHbI 0TPAXKATH:

OBaanenue

YHHUBepPCAJbHBIMU Y4eOHBIMU

MO3HABATEJIbHBIMU AeHCTBUAMM:
B) padora ¢ ungopmaunmeii:

UCMOJb30BAaTh  CpPeICTBAa  WH(MOPMALMOHHBIX U
KOMMYHUKAIIUOHHBIX ~ TEXHOJIOTMH B  pELICHUH
KOIHUTUBHBIX, KOMMYHUKAaTUBHBIX u

OpTaHU3aIMOHHBIX 33124 C COOJII0ICHHEM TpeOOBaHU I
DPrOHOMHKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepekeH s, TPaBOBBIX U ATUYECKHX HOPM,
HOPM MH(GOPMAITMOHHON OE30MACHOCTH.

JucuuninHapHbie (IpeIMeTHbIe) pe3yabTaTbl M J10JKHbI
O0TPaXkKaTh:

IIP6 01. chopmMuUpOBaHHOCTH MPEACTABICHUI: O XUMHUYECKOU
COCTABJISIIOLIEH E€CTECTBEHHOHAYYHOM KAPTUHBI MHUpPA, POJIHU
XMMHUU B IIO3HAHMM SIBJIEHUN MNpUPOIbI, B (OPMHUPOBAHUU
MBIIUICHUSI M KYJbTYPbl JIMYHOCTH, €€ (YHKIHOHAIBLHOU
IPaMOTHOCTH, HEOOXO MO ISl peIeHs MPAKTUYECKUX 3aa4
U OKOJIOTUYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO U IIPUPOJIHON CPELE;

IMP6 10. cdopMHUPOBAHHOCTb YMEHHUH COONIIOJATh MpaBUIIA
9KOJIOTMYECKH 11eJ1eCO00pa3HOTO0 MOBEACHUS B OBITY U TPYIOBOM
JESATEIBHOCTH B LENAX COXPAHEHHsS CBOETO 370pPOBbS U
OKpYXKarolllel NPUPOJHOW Cpelbl; YUYUTHIBATH OMNACHOCTH
BO3JICHCTBUS HA JKUBBIE OPraHU3MBI ONPEEICHHBIX BEILECTB,
IIOHMMAass CMBICI  TIOKas3aTelld MpPEeNeabHOW  JOIyCTUMOMU
KOHLICHTpaLUU.




2 CTPYKTYPA U COAEPKAHME YYEBHOI'O IPEAMETA XUMMUSA
2.1 OO0bem yueOHOro npeamera XumMus 1 BUAbI y4eOHOH padoThI

Bua yyeOHoM padoThI Oo0bem

4acoB
O0bem padoThl 00y4aIOIIUXCH B AKaIeMHYEeCKHX Yacax (Bcero) 78
O0bem paGorbl oO0y4yamwmIMXC BO  B3aUMOJEHCTBMH € 78

npenojaasareyeM (Bcero)

B TOM YHUCJIC.

JICKIIUHA 40
MPAKTUYECKHUE 3aHSATHUS -
71a00paTOPHOE 3aHATHE 38

IIpomeskyTOUHAs aTTecTanus B popme

Ne 1cemectp - npyras popma KOHTPOJIS -

No 2cemectp — nud.3auer -




2.2

TemaTn4yecknii NJIaH U coAep:KaHHue Y4eOHOT0 npeaMmeTa XuMusi

TemaTnueckune OcHoBHOe coep:kaHue Oo6neM DopMHpyeMble KOMIIETEHIHH
0J10KM, TEMBbI 4yacoB
1 2 3 4
Pazgen 1.
OcHoBBI 001 el XMMUH
Tema 1.1. ATOMHO-MOJIEKYJISIPHOE YYeHHe 6
1 OnpepencHre XUMHUH KaK HAYKH U IPOU3BOAUTEIILHOM CHIIBI OOIIIECTRA. Hanucanue KOHCHEKTAa JIEKIMH: KPATKO, CXEMAaTHYHO,
3HayeHUe XUMHUH B U3yYEHUN IPUPOABI U Pa3BUTUHU TeXHUKU. OCHOBHEIE TOCJIC/IOBATEIBHO  (PUKCHPOBATH OCHOBHBIC ~TIOJIOXKCHNS,
TIOHSATHUS M ONPE/ICNICHUS: XUMHYECKHe, (pu3ndeckue, Gu3nKo- BBIBOJBL, (DOPMYJIMPOBKH, OOOOLICHHS; MMOMEYaTh BAXKHBIC
XUMHUUYECKHE MPOLECChl. XUMUUECKHE BEIECTBA — XUMUYECKUE MBICIIH, BBIZCISITE KIIFOYCBBIC CIIOBA, TepMHHBIL. lIpoBepka
CUCTEMBL. TEPMUHOB, IIOHATUH C IOMOILBIO SHUUKIIONEAUH, CI0BapeH,
OcCHOBHBIE NIOHATUS U 3aKOHBI XMMHHU, ATOMbI U MOJICKYJIbl, HOHBI, aTOMHBIE U 6 CIPAaBOYHUKOB C BBLIIMHCBIBAHMEM TOJIIKOBAHMH B TCTPAlb.
MOJICKYJISIPHBIE MACChI, CTEXHOMETPHS OOo3HaueHne BOIPOCOB, TEPMHUHOB, Marepuana, KOTOpbIE
BBI3BIBAIOT TPYAHOCTH, MOWCK OTBETOB B PEKOMEHIYEMOI
nutepatype. Eciau camocToaTensHO He yaaercs pazodparTbes
B MaTepuayie, Heo0XoauMo c(HOPMYJIHPOBATH BOMPOC U
3a]aTh IPENOJaBaTeNl0 Ha JIGKUMHA WM Ha IPAKTHYECKOM
3aHSATHU.
Tema 1.2. Hanmcanme KoOHCIEKTa JIEKIHMH: KpPaTKO, CXEMaTHYHO,
KBanTOBO-MexaHU4YecKHe NMpeACTABJEHHS 0 CTPOEHUH aTOMAa
8 MOCJICIOBATENILHO  (PUKCUPOBATh OCHOBHBIE —TTOJIOXKEHUS,
1 BBIBOJBI, (POPMYIUPOBKH, OOOOIIECHUS; IMOMEYaTh Ba)KHBIC
OO0ure KBaHTOBO-MEXaHHYECKHE MPEJCTABICHUSI O CTPOCHHH aToMa.
o MBICJIA, BBIACIATH KIHOYEBBIC CJIOBA, TCPMUHLI. HpOBepKa
Ilepuognueckuii 3axon .M. Menneneesa. [IpuHIumnel ee nocTpoeHus B . . o
TEPMUHOB, MMOHATUN C TOMOIIBIO DHIUKIONECANH, CIIOBAPECH,
COOTBETCTBMM CO CTPOCHHEM OJIEKTPOHHBIX OO0OJIOYEK aTOMOB. N
o CIIPAaBOYHUKOB C BLIINHMCBIBAHUEM TOJIKOBAHHWU B TETpalb.
HepI/IOJII/I‘IHOCTb W3MEHEHHSI CBOMCTB DJIEMEHTOB. 3HAUCHHE yucHusa o
N OO0o3HaueHne BONPOCOB, TEPMHHOB, Marepuaia, KOTOpbIE
XUMHYECKOH CBSI3U. =
X : y) BBI3BIBAIOT TPYJHOCTH, TOMCK OTBETOB B PEKOMEHIYyEMOU
%aHTOBme YHCIIa KaK XapaKTepI/ICTI/II;_}l COCTOSIHUS 3JIEKTPOHA B aTOMeE: INIaBHOE, nmurepatype. ECIH CaMOCTOSTETBHO HE Y/IAETCS pasoOpaThes
op I/ITaJéLHOG, MarHHTHoeé cnuroBoe. [IprHumTIb paCHpe)IeJ‘ﬁHlI\/I/f 3JIEKTPOHOB B B MaTepuane, HEOGXOMMMO COPMYTHPOBATH BOMPOC H
atoMe. CTpyKTypa nepuoduueckou cucmemul 21emenmos J|. 1. Menneneesa. 3 3A7aTh MPETONABATENIO HA JICKIMH HTH HA TMPAKTHIECKOM
3aBHCHMOCTh OKHCIIUTEILHO-BOCCTAHOBHUTEINILHBIX U KHCIIOTHO-OCHOBHBIX CBOMCTB 2

QJICMCHTOB U UX COC}_'[I/IHGHI/Iﬁ OT IIOJIOKCHUSA B nepnonnquKoffl CHCTEMC. BHCPFI/IH
HOHU3alNU, CPOACTBO K BJICKTPOHY, OTHOCUTCJIbHAA DJICKTPOOTPULATCIIBHOCTD.
OCHOBHEIE THIIBI XUMHYECKOM CBSI3H.

3aHATHH.




Tema 1.3.

XuMHA HEOPraHMYECKUX COeTMHEHU I 12

Hammcanme KOHCIIeKTa JEKOMH: KPaTKO, CXEMATHYHO,

1 OKcHIBI, TUIPOKCHIBI, COJTH. BECKHCIOpOIHbIE KUCIIOTH. | eHeTHYECKAs TIOCIIENIOBATENBHO  (PHKCHPOBATh  OCHOBHBIC  ONIOMKEHNUS,

CBA3b MEKTY HUMH BEIBOJBI, (POPMYIHUPOBKH, OOOOIICHNUS; IMOMEYaTh Ba)KHBIE
OKcHIpbl, THAPOKCHUIBI, COJTU. BECKHCIOpOIHbIE KUCTIOTHI. 2 MBICIIH, BBIACIATD KIIIOYCBBIC CIOBA, TCPMMHBI. HPOBepISa
I'eneTnueckas cBsi3b MEXIy HUMH (TIOATOTOBKA K JabopaTopHOit padote). 2 TCPMHUHOB, MOHATHH C HOMOIIBIO SHIMKIIONCANH, ClOBapeH,

CIPABOYHUKOB C BBINHCHIBAHUEM TOJKOBAaHMWA B TETpPaib.

O0o03Ha4YeHHe BOIMPOCOB, TEPMHHOB, MarepHana, KOTOpbIe

BBI3BIBAIOT TPYJHOCTH, TIOMCK OTBETOB B PEKOMEHIYEMOMU

nurepatype. Eciin camocrositensHo He ynaercst pa3oOparthest

B Marepualie, HeoOXoauMmo c(hOpMyJIMpOBaTh BOMIPOC M

3aJaTh IPENOJaBaTeNI0 Ha JIGKIMHA WM HA IPAKTHYECKOM

3aHSTHH.
Jlabopamopnvie 3ansimus. OCHOBHBIE KJIaCCHI HEOPTAaHUIECKUX COCTMHCHNH. 8
[Nomyuenue coneil. I eHeTHYeCKas CBA3b. JlaboparopHble pabOTHI MO3BOJIIIOT HAYYHUTHCS HPHUMEHSTH

TEOpPETUUECKHE 3HAHMS, IOJyYCHHBIE Ha JIEKIUH TpH

pemIeHNH  KOHKPETHBIX  3agad.  UroObl  Hambomee

panMoHAIbHO W TIONHO HCIONB30BaTh BCE BO3MOKHOCTH
71a00paTOPHBIX AJISI MOArOTOBKH K HUIM HEOOXOMMO: CIEIYEeT
pa3obpaTb  JEKOWIO 1O  COOTBETCTBYIOIIEH  TeMe,

O03HAKOMUTCA C COOTBETCTBYIOIIUM pa3/eiioM ydcOHMKa,

popaboTaTh JONOJHHUTENBHYIO JUTEPATypy M HCTOYHUKH,

PELINTh 32/1a4H U BBITIOJIHUTH PyTHe TUChbMEHHbBIE 3aJaHusL.

Tema 1.4. CBoiicTBa pacTBOPOB 3JIEKTPOJIMTOB 12 Hanucanne KoHCIEKTa JEKUMH: KpaTKO, CXEMaTUYHO,
= TIOCJICI0BATENIbH HUKCHPOBAThH HOBHBIC ITOJIOXKEHHS

1 Pacmeoper, wnx  obpasoBanme. CyIOIHOCTH  3IIEKTPOIMTHYECKOH OCTEAORATENLHO  PHKCHDO OCHOBHBIC  [OJIOMKCHHA,

MCCOLMALIH BBIBO/IBI, (DOPMYIIMPOBKH, OOOOIIEHHS; IIOMEYaTh BakKHBIC

Tupponis coneii. Mamenerne pH cpe/isl pH THAPOTH3e. MBICJIY, BBIACIATH KIIOYEBBIC CIIOBA, TepMHUHBL. [IpoBepka

TEPMHUHOB, TOHATHH C TIOMOIIBIO HIMKIIONIEANH, CIOBapeH,
Peakmmy B pacTBOpax 3JEKTPOIUTOB, KAK PEAKINH UX HOHOB. Y CJIOBUS IPOTEKaHUS 2 .

o . CHPaBOYHUKOB C BBHIHCHIBAHWEM TOJKOBAaHHH B TETpPaib.
MIPAaKTHYECKN HEOOPaTHMBIX pPeakIuii IBOHHOTO OOMEHa.

OO6o3HaueHne BOIMPOCOB, TEPMHHOB, Marepuana, KOTOpbIE
3J‘IeKTpOJ'IPITfI‘IeCKaH Juccoruanys Bojsl. MloHHoe NPOU3BE/ICHHE BOJEL. 2 BEI3BIBAIOT TPYTHOCTH, TIOHCK OTBETOB B PEKOMEH/IyeMOit
Bonopoanslii mokaszarens pH kak XxapakTepuCTHKa aKTUBHOW PEaKIUK CPE/IbL. mutepatype. ECIH caMOCTOATENBHO He YAeTCs pazodpathes
Mertoas! onpenenenus pH. B MaTepuasie, HeoOXxomuMo c(hHOpMYyIHpPOBATE BONPOC U
ONeKTPONUTHI ci1adble U chiIbHbIe. CTENeHb U KOHCTAHTA ANCCOIUANNH. 2

3a4aTh MPENnoAaBaTC/JII0O Ha JICKIUU WM Ha NPAKTHYCCKOM
3aHATHH.




Jlabopamopnule 3ansimus. Boaaeie pactBopsI dsekTponutos. Coiy,
THIPOJIM3YIOIIHECS 110 aHHOHY, TI0 KaTHOHY, HETHIPOJIN3YIOIINECS COIH.
KauecTBeHHBII aHANN3 ONPEIeICHNSI HOHOB.

N

JlaGopaTopHbie pabOTHI MO3BOJIAIOT HAYYHUTHCS MPUMCHATH
TEOPETUUCCKUE 3HAHUA, IIOJYYCHHbBIC Ha JICKIUHU 1pU
pelIeHn:  KOHKpPEeTHBIX  3amad.  UroObl  Hambonee
paLOHAIBHO M TOJIHO HCIOJB30BAaTh BCE BO3MOXKHOCTH
1abopaTOPHBIX [UTS IOATOTOBKH K HUIM HEOOXOUMO: CIIeIyeT
pa3o0paTh  JIGKIMIO TIO  COOTBETCTBYIOLICH  TeMme,
03HAKOMHTCS C COOTBETCTBYIOILMM pAa3leiioM Y4eOHHKa,
npopadoTaTh AOMOJHHUTENBHYIO JIUTEPAaTYpy U HCTOYHHKH,
PCLINTP 33/1a4H ¥ BBIIOJHUTB JIPyTHE MHCbMCHHbIC 3aJIaHUSL.

Paznea 2.

OcHoBBI 00111€ll M OPraHnYecKo XUMHUHU

Tema 2.1.

JucnepcHblie cucTeMbl

10

2 JucnepcHble CUCTEMBL.

O6mmue cBoicTa pactBopoB. Knaccnduxarms I'JIC. dakTopbl ycTOHYHBOCTH.

Pemenne 3a1a4 o OCHOBHEIM CITOCO0AM BBIPAXKCHHS KOHIICHTPAIIUH PACTBOPOB!
MAacCOBast JI0JIs, MOJISIPHAS KOHIICHTPAIHS, MOJISUTEHAS KOHIICHT PAIHs.
Crpoenne mumesmtsl. [Ipomeccs! aacopOUuu U KOATYJIISAIHH.

Hammcanme KoHCIeKTa JEKIMH: KpaTKO, CXEMAaTHYHO,
MIOCJIEIOBATENbHO (PUKCHPOBATh OCHOBHBIC IOJOXKEHHMS,
BEIBOJBI, (POPMYIHUPOBKH, OOOOIICHNUS; ITOMEYaTh Ba)KHBIE
MBICJIH, BBIACNIATH KIIIOYEBBIE CIIOBA, TEPMHHBI. lIpoBepka
TEPMHUHOB, MTOHATUH C MOMOIIBIO YHIUKIONEANH, ClIOBapen,
CHPABOYHUKOB C BBINMHCHIBAHUEM TOJKOBAaHHH B TETPaib.
O6o03HaueHNe BOIPOCOB, TEPMHHOB, MaTepHana, KOTOpbIC
BBI3BIBAIOT TPYAHOCTH, IOUCK OTBECTOB B peKOMeHI[yeMOﬁ
nurepatype. Eciiu camocrositensHo He ynaercst pa3o0parthcest
B Marepualie, HeoOXoauMo c(hOpMYyJIMpOBaTH BOMNPOC H
3a]aTh MPENOJaBaTeNl0 Ha JIGKUMHM WM HA IPAKTUYECKOM
3aHSATHU.

Jlabopamopnvie sansamus. IlomyueHne qUCIEPCHBIX CHCTEM METOJIOM
KOHJICHCALINH.

JlaGopatopHbie paboThl MO3BOJISIIOT HAYYUTHCS MPUMEHSTH
TEOPETHYCCKHE 3HAHMS, IIOJIyUYCHHBIC HAa JICKIMH TIpU
peLICHHH  KOHKPETHBIX  3amad.  UYrobbl  Hambomee
palMOHAIbHO U TIOJNHO KCIOJNB30BaTh BCE BO3MOXKHOCTH
J1a00PATOPHBIX VIS TOITOTOBKU K HUM HEOOXOTUMO: CIIeIyeT
pa3obparh  JIEKIMIO [0  COOTBETCTBYIOIIEH  Teme,
03HAKOMHUTCS C COOTBETCTBYIOIIUM pa3/elioM YyueOHHKa,
popaboTaTh JOMOJHUTEIBHYIO JUTEPATYPY W UCTOYHUKH,
PELIUTh 33/1a41 U BBITIOJHUTE PYTUE THChbMEHHbBIE 3aJaHUSL.

Tema 2.2.

33KOHOMBPHOCTH XUMHYECKHUX ITPOoLeccoB

10

Xumuueckas Kunemuxka B TOMOTEHHBIX CHUCTEeMax. DHEprus akTuBaluu. [IpaBuio
Bant-I'odda. CymHocts karaiu3za.

IIportecchl oOpaTuMbie U HEOOpATUMBIE.

BrnusHMe KOHLIEHTpalMM Ha CKOPOCTh XHWMHUYECKOH peakiuu. 3aBUCHUMOCTh
CKOPOCTH PEAKIMHU OT TEMIIEPATYPHI.

Hanucanne koHcIekTa JEKIMH: KpaTKO, CXEMaTUYHO,
MIOCJIEIOBATENbHO (PUKCHPOBATh OCHOBHBIC IOJOXKEHHMS,
BBIBOJBI, (POPMYIUPOBKH, OOOOIIECHHUS; IMOMEYaTh Ba)KHBIC
MBICTIH, BBLAETATH KIIIOUEBBIE CIIOBA, TepMHHBL [IpoBepka
TEPMHUHOB, TOHATHH C TIOMOIIBIO YHIMKIIONIENH, CIOBapeH,
CHPaBOYHUKOB C BBINHCBIBAHUEM TOJKOBAaHHH B TETPaib.
O0o3HayeHHe BONPOCOB, TEPMHHOB, MaTepuaina, KOTOpbIC




VcaoBusa CMeElleHUsT TOMOTEHHBIX M IE€TepOreHHbIX paBHOBecuid. IIpunnun Jle
[Matense. KoHCTaHTa XUMHYECKOTO paBHOBECHS U €€ 3HA4YeHHEe UL
XapaKTEPUCTUKU II0JHOTHI IPOTEKAHUS PEAKLIUU.

BBI3BIBAIOT TPYAHOCTH, MOUCK OTBETOB B PEKOMEHIYyEeMOI
nurepatype. Eciin camocrositensHo He ynaercst pa3odpaThes
B Marepualie, HEoOXoauMmo c(hOpMYyJIUpOBaTh BOMPOC H
3a/aTh NPENOJABaTENI0 Ha JIEKIUM WIM HA IPAKTUUYECKOM
3aHSTHH.

ﬂa60pamopnble sanuamust. CMeleHHe XUMUISCKOT0 PpaBHOBCCUA

JlaboparopHbie pabOThI MO3BOJIIOT HAYYUTHCS HPHUMEHSThH
TCOPETUUCCKUE 3HAHWA, TMIOJYYCHHBIC Ha JICKIUHU 1pU
pelIeHNH  KOHKPETHBIX  3amad.  YroObl  HambOosee
palMOHAIbHO U TIOJNIHO KCIOJNB30BaTh BCE BO3MOXKHOCTH
J1a00PATOPHBIX IS TOATOTOBKU K HUM HEOOXOTUMO: CIICIyeT
pa3o0paTh  JIGKIMIO TIO  COOTBETCTBYIOLICH  TeMme,
03HAKOMHUTCS C COOTBETCTBYIOIUM pa3/elioM YyueOHHKa,
IpopaboTaTh AOMOJHUTEIBHYIO JUTEPATypy U HUCTOYHHKH,
PEIIUTH 3a/Ia4H ¥ BBITIOHUTH JPYTUE MMUCHMCHHEIC 3aTaHHS.

Tema 2.2.

3neRTp0ngnqec1cue CUCTEMBbI

10

Onexrpoxumuueckue cucteMbl. Kopposns Metamios. CyiHOCTD 3JIEKTPOIn3a.

M3mepenne u pacder DJIC osnementa. XuMHUeckas U DJICKTPOXUMHUYECKAs
KOppo3us. MCTOI[I)I 3a1UThl METAJUIOB OT KOPPO3HUH. AHO)IHI)IG N KaTOOHBIC
HPOLIECCh B PACTBOPaxX JIEKTPOJIUTOB.

Bo3HuKHOBEHME cKayKa MOTEHIMAIa Ha TPAHUIIC 3JIEKTPOA-PACTBOP U (PakTopBI,
BJIMAIOINEC HAa BEJIMUYMHY JJICKTPOJHOI'O MOTCHIHAIA. HpI/IHHI/IH I[eﬁCTBH)I
rajJbBaHHYeCKOro seMeHTa. Kopposus MeTamioB u yuiep0d, HAaHOCHUMBII
MIPOTEKaHHEM KOPPO3HOHHBIX MPOLIECCOB. 3aKOHbI U MPUMEHEHHE 3IICKTPOIIH3A.

Hanucanme xoHCmekTa JEKIU: KpaTKO, CXEMaTU4HO,
MOCJIEZI0BATENbHO (UKCUPOBATh OCHOBHBIE IOJIOXKEHHSI,
BBIBO/IbI, (POPMYJIMPOBKH, OOOOIIEHHS; TTOMEYaTh Baj)kKHbIC
MBICJIY, BBIACIATH KIIOYEBBIE CIIOBA, TEpMHUHBIL. [IpoBepka
TEPMHUHOB, TOHATHH C IIOMOIIBIO YHIMKIIONEINH, CIIOBapeH,
CIPaBOYHUKOB C BBIMCHIBAHWEM TOJKOBAaHHH B TETpPaib.
O0o3HaueHne BOMPOCOB, TEPMHUHOB, Marepuaia, KOTOpbIE
BBI3BIBAIOT TPYJHOCTH, TOMCK OTBETOB B PEKOMEHIYEMOU
nurepatype. Eciin camocrositensHo He ynaercst pa3oOpaThest
B Marepuaie, HeoOXomuMo c(hOpMyIHpPOBaTh BOMPOC U
3aJaTh MPENOJaBaTEeNI0 HA JIEKIUHA WIN HA IPAKTHIECKOM
3aHSTHU.

Jlabopamopnuvie 3anamus. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
XuMudeckasi akTUBHOCTh MeTauioB. Koppo3us u 3amunra MeTajioB.

JlaGopaTopHbie pabOTHI MO3BOJIAIOT HAYYHUTHCS MPUMEHATH
TEOPETUUYECKHE 3HAHMS, MOJYyYCHHBbIE HA JIEKIUH [PU
pEelIeHNd  KOHKPETHBIX  3amad.  YtoObl  HambOojee
palMoHaIbHO W TIOJNHO MCIOJNB30BaTh BCE BO3MOKHOCTH
J1a60PAaTOPHBIX JJIsI TOJITOTOBKK K HUM HEOOXOIMMO: CIIEIyeT
pa3obparb  JIEKIMIO [0  COOTBETCTBYIOIIEH  Teme,
03HAKOMHUTCS C COOTBETCTBYIOIIMM pa3/ielioM YyueOHHKa,
npopaboTaTh JOMOJHHUTENBHYIO JIMTEPATYPy U HCTOYHUKH,
PELINTH 33/1a4H U BBINOJHUTH JIPYTHE MHUChbMEHHbIC 33 IaHHs.

Tema 2.3.

XuMHs OpraHM4ecKux coeMHeHu i

10




HacpllieHHBIC U HEHACHIIICHHBIC YTJICBOJOPObI. APOMATHUECKUE YTICBOIOPOIbI.
Kucnoponocosaepxaiiye opraHiueckie COeIMHEHHSI.

AUKaHbl, aNKkeHbl ¥ apeHbl. CrupThl ¥ (EHOIBI. AJBJETH/Ibl 1 KETOHBI.
KapOoHoBbie k1cI0THL. Teopust CTpOeHHsT OPraHUYECKUX COSAMHEHUH.

Hanucanme xoHCmekTra JEKIU: KpaTKO, CXEMaTU4HO,
MOCJICIOBATEeIbHO (PUKCUPOBATh OCHOBHBIC IIOJIOXKEHUS,
BBIBOJIBI, (POPMYJIUPOBKH, OOOOIICHUS;, MOMEYaTh BaXKHBIC
MBICIIM, BBIJENATH KJIIOUEBBIE CIIOBA, TepMUHBI. [IpoBepka
TEPMUHOB, TIOHSATUH C IOMOIIBIO SHUUKIIONEUH, CI0BapeH,
CIIPAaBOYHUKOB C BBIIUCHIBAHUEM TOJIKOBAHMHA B TETPalb.
O06o03HaucHNE BOIPOCOB, TEPMHUHOB, MaTEpHaa, KOTOPEIC
BBI3BIBAIOT TPYJHOCTH, MOUCK OTBETOB B PEKOMEHAYEMOM
mutepatype. Eciau camocTosTenbHO He yaaercs pazo0parTbes
B MaTepuaiie, HeoOXoamMo c(hHOpMYyIHpPOBATE BOMIPOC U
3a/1aTh MPENOoAaBaTeNI0 Ha JIEKIMU WIM Ha MPaKTUIECKOM
3aHATHH.

Jlabopamophvie 3ansmus. HOMeHKIaTypa OpraHu4ecKUX COCIUHEHUH.
Knaccudukanus opraHnIeckux COCIUHCHUM.

JlaGopaTopHbIe pabOTHI MO3BOJIIOT HAYYHUTHCS MPUMCHATH
TEOPETUYCCKHE 3HAHMS, MOJNYYCHHbIE HA JICKIUH [PU
pemeHnd  KOHKPETHhIX  3amad.  YtoObl  Hamboiee
paIlMOHATIBHO M TMOJHO HCIOJIB30BaTh BCE BO3MOXKHOCTHU
71a00PaTOPHBIX JJIsI MOJITOTOBKK K HUM HEOOXOIMMO: CIIEIyeT
pa3obparh  JIEKIMIO [0  COOTBETCTBYIOIIEH  Teme,
03HAKOMHUTCSI C COOTBETCTBYIOIIUM PAa3JieiioM YydycOHHKA,
npopaboTaTh JOMONHHUTENBHYIO JIUTEPATYPy U HCTOYHUKH,
PELINTH 33/1a4H U BBINOJIHUTH JIPYTHE MHUChbMEHHbIC 33 IaHHS.

Koncyabranumn

Bcero:

78




3 YCIOBUA PEAJIMBAIUU YYEBHOI'O IPEIMETA «XUMMU$D»

3.1 TpeGoBaHusi K MaTepPHAJIBHO-TEXHUYECKOMY 00eceYeHUI0
Peanuzanus ywyeOHoro mnpeamera «Xumusi» TpeOyeT Halnuuus yY4eOHOro
kaOuHeTa U Jaboparopuil.

O6opynoBanne y4eOHOTO KaOWHETa: JIOoCcKa, padodee MeCTO IS ydYaIlerocs,
HaIJISIAHBIC MaTepHUaibl (TaOIUIIbI, TIAKATHI).

Texauueckue cpeacTBa 00ydeHus: HOyTOYK, MEIUANPOCKTOP, IKpPaH, KOJIOHKH.
O6opynoBanne sabopatopu U pabouux MecT sabopaTopuu: _  MPUOOPHI,
XUMPEAKTUBBI, XUMHUUECKasl TOCY/1a, IITAaTUBbI, YICOHO-TA00PaTOPHBIA KOMITJIEKC
«Xumusy, potomerp poroanexkrpuueckuit KOK-3, sanekrponeur SNOL, nonomep
N-160, mkad ¢ BHITSHKHONW U BEHTHIAIMEH, CyX0€ TOprodee, IepKaTed MPOOUPOK.

3.2. IlepeyeHb HOPMATHBHBIX NMPABOBBIX JTOKYMEHTOB, OCHOBHOW U
JAOIOJIHUTEJIbHON Yy4YeOHOHM JIMTepaTypbl, HEOOXOAUMOHM /ISl OCBOCHUA
yueOHOro npeaMera « XuMHUsD»

OCHOBHBIE NICTOYHUKH:

labpuensa O.C. Xumus i npodeccuii M CHEIUATBHOCTEH TEXHUYECKOTO
npoduisi: y4eOHUK MJig CTYI. YUpexaeHuil cpea. mnpod. oOpazoBanus /
O.C..TI'abpuensa, U.I".OctpoymoB. — 4-¢ usj., crep. — M.: U3naTenbckuii ICHTP
«Axanemusy», 2017. — 272 c.

JlonoJiHUTE IbHAS JIUTEPaTypa:

1. Pocun U. B. Xumus. Yuebnuk u 3agaunuk : - g CIIO / Pocun U. B.,
Tomuna JI. JI., ConoeeB C. H. - Mocksa : U3narensctBo FOpait, 2020. - 420. -
(ITpodeccuonansHoe oopazosanue). - ISBN 978-5-9916-6011-2 : 979.00.

2. Andunorenora M. B. Xumus : YueOnux u npaktukym s CIIO /
Andunorenora U. B., babkoB A. B., [lonkoB B. A. - 2-¢ u3a. ; ucop. u JA0I. -
Mockaa : M3narensctBo FOpaiit, 2020. - 291. - (IIpodeccnonansHoe oOpa3oBaHue).
- ISBN 978-5-534-11719-6 : 709.00.

3. Pymsutuc, I'. E. Xummsa. 10 «macc [Tekct] : yueOHMK JyIst
0011e00pa3oBaTeNIbHbIX OpraHu3aluil : 0a30BbIil YpPOBEHb : PEKOMEHIOBAHO
MunuctepcTBoM oOpa3zoBanus u Hayku Poccuiickoit denepauuu. - 2-¢ U3, -
Mockaa : [Ipocsemenne, 2016 (Cmonenck : @un. "Cmoun. nonurpad. koMOuHat",
2015). - 224 c. : un. - llpenm.-and. ykas.: c. 220-222. - ISBN 978-5-09-041198-1 :
326-00..

3.3. IlepeyeHb mporpaMMHOro odoecmneyeHnusi, NpoPeccHOHAIbHBIX 0a3
JAAHHBIX, HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM PecypcoB HH(POPMALIMOHHO-
TeJIEKOMMYHUKAIUOHHOH ceTn «HHTepHeT)», HEOOXOAUMBIX /JIsi OCBOEHUS
yueOHOro mpeaMera « XuMHs»

Jlutien3nonHoe mporpammHoe obecnedenue: Microsoft Office Word 2013/2007,
Microsoft Office Excel 2013/2007, Microsoft Office Power Point 2013/2007.



HNuTepHeT-pecypcsr:
www.openclass.ru(OTKpBITEIN KJ1acc: ceTeBble 00pa3oBaTeIbHbIE COOOIIECTRA).

www.school-collection.edu.ru(Equnas kosekuus 1u@poBbix 00pa3oBaTEIbHBIX
pPECypcoB).

www.festival.lseptember.ru (PectuBanbp negaroruuyeckux uuae «OTKPBITHINA

YPOK»).
http://www.iprbookshop.ru DnekTpoHHO-0MOIMOTEeYHas! CUCTEMA.

www.enauki.ru(MHTepHeT-u3/laHue i yuuTeneil « ECTeCTBeHHbIE HAyKU»). WWW.
Iseptember. ru (MeToanUecKast razera «IlepBoe CEHTAOPS).
www.hvsh.ru (kypHast «XuMus B IIKOJIE»).

www.hij.ru (KypHan «XUMHS U )KU3HBY).
www.chemistry-chemists.com(3aeKTpOHHBIN KypHAT «XUMHUKA U XUMHS).

www.chem.msu.su. DnekTpoHHas OUOINOTEKa yUYeOHBIX MAaTEPUAJIOB MO XUMHH.
www.enauki.ru(MHTepHEeT-u3aHue Ui yuutesaeil « EcTecCTBeHHbIE HAyKI»).

www. 1september.ru (MeTonMUecKast raszera «IlepBoe CEHTAOPS).
www.hvsh.ru (kypHan «XuMus B IIKOJIEY).

www.hij.ru (KypHan «XUMHS U )KU3HBY ).
www.chemistry-chemists.com (37€KTpOHHBIN KypHaNT « XUMUKH U XUMUSD?).

3.4. OcoOennocTu peagu3anuu y4yeOHOro mnpeamMera «XuMHUsD> s
o0yJamumuxcsi M3 YHMCJIA MHBAJIMAOB MW JHIL ¢ OrPaHUYEeHHBLIMH
BO3MOKHOCTSIMH 3/I0POBbSI

Ilpu o0byyenuu Uy ¢ OSPAHUYEHHBIMU BOZMONCHOCHAMU 300P0OBbA,
npedycmampusaemcs UHOUBUOYATbHBIU 2pAPUK 00YUeHUs.

Hneanuowvt u 1uya ¢ 02paHudeHHbIMU 803MONCHOCMAMU 300P08bs 0Oecneuebl
NeYamHbIMU U DJICKMPOHHLIMU — 00PA308AMENbHbIMU  pecypcamu 8 (dopmax,
A0anmMupOBaAHHbLIX K O2PAHUYEHUIM UX 300DOBbSI.

st ocywecmenenusi npoyeoyp meKyujeco KOHMPOAs YCNesaemocmu u
NPOMENCYMOUHOU aAmmecmayuu 00y4awuxcs, co30armcs GoHobl OYEeHOUHbIX
cpeocms,  adanmupoBauuvle Ol UHBAIUO08 U JUY C  O0CPAHUYEHHbIMU
BO3MONCHOCHAMU  300P06bsL U  NO3GOJAOUWUE OYEHUMb OO0CMUdICEHUe UMU
3ANIAHUPOBAHHBIX 68 OCHOBHOU 00PA308AMENLHOI NPOSPAMME  Pe3yibMmAamos
00VHeHUs1 U YPOBEeHb CHOPMUPOBAHHOCIIU BCeX KOMNEeMeHYUull, 3ds161eHHbIX 8
00pazoeamenvHolU npocpamme.


http://www.openclass.ru/
http://www.school-collection.edu.ru/
http://www.festival.1september.ru/
http://www.iprbookshop.ru/
http://www.enauki.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.chemistry-chemists.com/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/

4 KOHTPOJIb M OIEHKA JOCTUKEHUM PE3YJIBTATOB
OCBOEHUSA YYEBHOI'O HPEIMETA «XuUMUs»

Pe3ynbTarel 00y4yeHus

O1ueHka pe3yJibTaToOB
(opmBbI U METOBI)

JIMYHOCTHBIE PE3YJIBTATEI

1) oco3HaHue OO0y4YarOIHUMHUCS POCCHICKOM
rpakIaHCKOW UJCHTUYHOCTH;

2) TOTOBHOCTh K caMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIPEAEIICHUIO;

3) HamuuyWe MOTHUBAIMU K OOYYEHHIO U

JIMYHOCTHOMY Pa3BUTHIO;

(B pen. Ilpukasza Munnpocsemenus Poccun ot
12.08.2022 N 732)

METAIIPEIMETHBIE PE3VJIbTATDI

1) OCBOCHHBIE 00y4JaroIMUCS
MEXIpPEAMETHbIE TOHATUS U  YHHUBEPCAIbHBIC
yueOHbIe JecTBus (perynaTHUBHBIE,

ITO3HAaBAaTCIIbHBIC, KOMMyHI/IKaTI/IBHBIG);

2) CcHOoCOOHOCTP MX  HCIIOJIb30BAaHUSA B
[I03HABATEJIbHOW M COLUMAIBHOM  IPAKTHUKE,
FOTOBHOCTB K CAMOCTOSATEIILHOMY IIJIAHUPOBAHUIO U
OCYILECTBIIEHUIO yueOHOU NEeATEIIbHOCTH,
OpraHM3aluy  y4eOHOro  COTpYJHHYECTBA  C
neJaroru4ecKuMu pabOTHUKAMU U CBEPCTHUKAMHU, K
Yy4acTUIO B IIOCTPOCHUH  HMHAUBUAYAIbHOU
o0pa30BaTelIbHON TPACKTOPUH;

INPEAMETHBIE PE3VJIbTATBI

1) chopmMUpPOBaHHOCTH NPEACTABICHUN: O
XMMHYECKOW COCTABJISIONIEH €CTECTBEHHOHAYYHOU
KapTUHBI MUpPA, POJIM XMMHUH B MIO3HAHUU SIBJICHHUU

npupoAsl, B  (GOPMUPOBAHUU  MBIIUICHUS |
KyJbTYphl ~ JIMYHOCTH, €€  (PYHKIMOHAJIBHOU
IPaMOTHOCTH,  HEOOXOAUMOW Uil  peHICHUS
MPAaKTUYECKUX 3a1a4 U HKOJIOTUYECKHU

000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJTHOM CPEAE;

2) BIaJieHUE CUCTEMON XMMHUYECKUX 3HAHUM,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIATAIOIINE TOHSITHUS
(XMMUYECKUM  DJIEMEHT, aTOM, DJICKTPOHHAas

- OLICHKA 32 YCTHBIE OTBETHI;
— OIIGHKa YpOBHsS 3HaHUH
CTYJEHTOB Ha KOHTPOJIbHO-
YUETHOM 3aHATUH;

- OOC€HKa 3a BBIIIOJHCHUC

TECTOBBIX 3aJaHum o
KJIFOYEBBIM BOMPOCAM.
— OIIEHKa 3a BBINOJHECHHUE
KOHTPOJIbHBIX 3a/IaHUM;
— OIICHKa 3a BBIIOJIHCHHUE

MPAKTHYECKUX paboT;



consultantplus://offline/ref=35A1ECF4E09C115E93CD2CAB401C1FC058AA4624A42F64239EDBA1B9F9DA1CC887A376BBF0106B84E47084BB20AD8287C26173183196251FV2C8M

o0onouka aToma, s-, p-, d-3JE€KTpOHHBIE OPOUTAIH
aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIATEIIBHOCTh, CTEIEHb OKHCIICHUS,
XUMHUYECKass CBsI3b, MOJIb, MOJIIpHAs Macca,
MOJISIPHBIN o0BeM, YTIEPOTHBIN CKeJIeT,
GyHKIIMOHANBHAS TPYIA, paaWKand, W30Mepus,
U30MEpBI, TOMOJIOTHYECKHI  psif, TOMOJIOTH,
yTIEBOAOPOABI, KHUCIOPOJA- W a30TCOAEpKaIue
COCTMHCHMS, OWOJIOTHYCCKH aKTHBHBIC BEIECTBA
(YrineBojbl, XKUpPbI, O€IKH), MOHOMEp, MOJUMED,

CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COCJIUHEHUSI, KPUCTALUIMYECKAsT PEUICTKA, THUIIbI
XUMHYECKUX peakiui (OKUCITUTENTBHO-

BOCCTAHOBUTENBHBIE, 3K30- W JIHIAOTEPMHUYECKHE,
peakiuu HOHHOTO 0OMeHa), pacTBOP, JIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI, JIEKTPOIUTHUECKAS JUCCOLUALINS,
OKHUCJIUTEND, BOCCTaHOBUTEIIb, CKOPOCTb
XUMHUYECKON peakUny, XUMUYECKOE PaBHOBECHUE),
TEOPHUH U 3aKOHBI (TEOpUSI XUMUUYECKOIO CTPOCHUS
oprannueckux BemecTts A.M. byrtnepoBa, Teopus

AIEKTPOJIUTHYECKOU JTMCCOIMAINH,
nepuoanueckur 3akoH [[.M. MenpneneeBa, 3aKkoH
COXpaHEHUS Macchbl), 3aKOHOMEPHOCTH,

CUMBOJIMYECKHI $3bIK XHMHUH, (PAKTOJIOTHUECKHE
CBEJICHUS O CBOMCTBaX, COCTaBe, IMOJYYEHUU U
0e3omacHOM UCIIOJIb30BAHUU BOKHEUIIINX
HEOPraHWYECKUX M OPraHUYECKHX BELIECTB B OBITY
Y TIPAKTUYECKOM JIESITEIbHOCTH YEJIOBEKA,

3) chbopMHPOBAaHHOCTh YMEHHU BBISBIATD
XapaKTepHbIE MPU3HAKU U B3aUMOCBSI3b U3yUYEHHbBIX
NOHATUM, NPUMEHATh COOTBETCTBYIOUIUE IOHSATHS
npu ONMUCaHUH CTPOCHHUS U CBONCTB
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB U UX
IPEBPALLECHUI; BBISBISATH B3AUMOCBSI3b XUMHYECKUX
3HAHUU C MOHATUSAMHU U MPEIACTABICHUSMU APYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB,;

4) chopMUPOBAHHOCTh YMEHUI UCTIOJIb30BATh
HAaVMEHOBaHUS XUMHUYECKUX COEIMHEHMI
MEXIYHApOJHOTO  COK3a  TEOPETUYECKOW U
OPUKIAAHOW XUMUU W TpPUBUAIbHBIE HAa3BaHUS
BOXHEHIIMX  BEUIECTB  (STWJIEH,  ALETWIIEH,
[IIMIEepUH, (QeHos, QopMaibAerull, YKCyCHas
KUCJIOTA, TJIMLWH, YrapHbIA Ta3, YIJIEKUCIBIM ra3,
aMMUaK, rameHas W3BECTb, HETralleHas HW3BECTb,
NUTHEBAsI COJla M JIPYTUX), COCTaBISTH (HOPMYJIbI




HEOPraHUYECKUX W  OpPraHUYECKUX  BEUIECTB,
YPaBHEHUSI XUMHUYECKUX PEAKLIUH, OOBACHATH MX
CMBICJI; TOATBEPKAATh XAPAKTEPHBIE XHMHUYECKHE
CBONCTBA BEILECTB COOTBETCTBYIOIIMMHU
DKCIIEPUMEHTAaMM U 3allUCAMU  yPaBHEHUMU
XUMHUYECKUX PEaKIUM;

5) c(hOpMUPOBAHHOCTH YMEHHI
YCTAaHABJIMBATh  I[PUHAJIEKHOCTD  M3YYEHHBIX
HEOPraHMYECKUX M OpPraHWYECKUX BEIIECTB K
ONPENCIICHHBIM KJIacCaM W TPYyIIIaM COEAUHEHUU,
XapakTepU30BaTb MUX COCTaB W  BaKHEWILIHE
CBOMCTBA; OIPEACIATh BUIbl XUMHUYECKUX CBA3EU

(KoBaJIeHTHa, WOHHAas, MeTaJlJTHYecKasi,
BOJIOPO/IHASA), THUMbl KPUCTAUIMYECKUX PEIICTOK
BCILIECTB; KJIaCCU(UIIMPOBATH XUMHYECKHE
peaKIny;

6) BIAJCHHE  OCHOBHBIMH  METOJaMHU
HAy4YHOTO IIO3HAHUS BEIIECTB M XHUMHYCCKHX
SIBICHUN (HAOJIFOICHHUE, U3MEPECHHE, DKCIICPUMEHT,
MOJICIUPOBAHUE);

7) chopMHPOBAHHOCTh YMEHUU IPOBOIUTH
pacyeThl N0 XUMUYECKUM (HopMyJiaM U YPaBHEHUSAM
XUMUYECKUX  peakmuii ¢  HMCIOJb30BAaHHEM
bU3UIeCKUX BEIINYHH, XapaKTEPU3YIOIINX
BEIIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MACCHI,
o0bema (HOpMaJibHbIC YCJIOBHS) Ta30B, KOJIMYECTBA
BEIECTBA; WCIOJIb30BaTh CUCTEMHBIC XHUMHUYCCKHEC
3HAHUSA I TPUHATHS PEIICHUNH B KOHKPETHBIX
YKU3HEHHBIX CUTYyaIlUsX, CBSI3aHHBIX C BEIICCTBAMHU
U X IPUMEHEHUEM;

8) chopMUPOBAaHHOCTh YMEHUHN TUIAHUPOBATH
U BBHIIOJHATH ~ XHMHYECKUH  DKCIEPUMEHT
(mpeBpaleHuss  OPraHUYECKWX  BEIIECTB  IpHU
HATPEBAaHWM, MOJTYYEHUE ATUICHA W U3yYEHHE €ro
CBOMCTB, Ka4eCTBCHHBIC PEaKIIMU Ha allbJIeTUJIbI,
KpaxmaJl, YKCYCHYIO KHCIIOTY; ICHaTypaIus OCJIKOB
Ipy HArpeBaHWM, I[BETHBIE pEaKIUH OCIKOB;
MPOBOJUTH PEAKIIMA MOHHOTO OOMEHA, OMPEACIISITh
cpeay BOJHBIX PacTBOPOB, KAUECTBEHHBIC PEaKIIUU
Ha cylbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS; peIaTh SKCIEePUMCHTAIbHBIC
3agaun o temaM "Mertamisl" u "Hemeramner") B
COOTBETCTBHH C IMPABUJIAMU TEXHUKHA OE30MTaCHOCTH
npu oOpalieHuu C BEMeCTBaMH U J1abOpaTOPHBIM
000pyI0BaHUEM; NPEACTABISATh  PE3YJIbTAThI




XUMHUYECKOTO DJKCIEpUMEHTa B (QopMe 3amucH
YpaBHEHUH  COOTBETCTBYIOIIMX  pEAKIUH |
dbopMynHpoBaTh  BBIBOABI HAa  OCHOBE JTHX
pE3yIbTaTOB;

9) c(hOpMUPOBAHHOCTH YMEHUS
aHAIM3UPOBaTh  XHMHYECKYH0  HH(pOpPMAIIUIO,
MOJIy9aeMyI0 W3 pa3HBIX HMCTOYHUKOB (CPENCTB
MaccoBoOM uH(popMaluu, cetb UHTepHET U ipyrue);

10) chopmMupoBaHHOCTH YMEHUM COOJIOATH
npaBuiIa HKOJIOTUYECKU 1eJ1eCO00pa3ZHOT0
MOBEJCHUSI B OBITY M TPYJOBOM JCATEIHHOCTH B
HEeISIX ~ COXpPaHEHUsl  CBOEro  3J0pOBb W
OKPY)KAIOIIEeH TPHUPOAHOW CpEHIbl; YYUTHIBATH
OMACHOCTh BO3JICHCTBUS HAa KUBBIE OPTraHU3MBI
OMpEeJEICHHBIX  BEHIECTB, IMOHHMMAas  CMBICI
mokazaTrens IPEIEIIbHOU JIOITYy CTUMOU
KOHIICHTpPAITNH;

11) ans oOyuaromuxcsi C OrpaHMYCHHBIMU
BO3MOXXHOCTSIMH ~ 3JIOPOBBSI:  CHOPMUPOBAHHOCTH
YyMEHUS TPUMEHITh 3HAHUA 00  OCHOBHBIX
JOCTYMHBIX ~ METOAAaX TO3HAHUSA BEIIECTB U
XUMHUYECKUX SIBICHHM;




(mecmo pabomet) (noonucs)

(mecmo pabomet) (noonuce)

PykosoauTess 00pazoBaTebHOM MPOrpaMMbi
Crapmmii npenozsasarens kadeapsi
CTPOHMTEIbHOM TEXHHKH W HH)KEHEPHOMH
MEXaHHUKH HMEHH

npodeccopa H.A. VibsiHopa e

/.
Aforrees 4 &

(P.H.0)

7 ‘7myfnucb)

(P.H.0)

VibpauoB Anekceii BachibeBuy



JIUCT AKTYAJIM3ALIUU
paboyeii mporpaMmbl y4e0HOr0 npeaMera «XuMHUsD

PexBu3uTHI
Ne | HammenoBanue . 3acefaHusl,
Ilynkr B npenpinymeit | IIyHKT ¢ BHECEHHBIMU
i/ anemenTa OI1, YTBEPIUBIIIETO
penakuuu M3MEHEHUSIMU
I | paszgena, IyHKTa BHECEHHE

WU3MEHECHU
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