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Pabouas mporpamma yueOHoOro mpeamera XuMus pazpadoTaHa Ha ocHOBe DemepalbHOTO TOCYAapCTBEHHOTO
00pa30BaTeIbHOrO CTaHIapTa IO CIHEIHAJBLHOCTH cpeaHero mnpodeccuoHanbHoro oobpasosanus 10.02.05
Obecneuenne MH(POPMAIIMOHHON O€30MACHOCTH aBTOMAaTHU3WPOBAHHBIX CHCTEM, yTBepxaeHHoro llpmkazom
MunucrepctBa obpaszoBanus u Hayku ot 09.12.2016 Ne 1553, ¢ yuerom dDenepaibHOro rocyaapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa CpemHero odmero o0pa3oBaHWsA, yTBepKIAeHHOro lIpmkazom MuHOOpHayKH
Poccum ot 17.05.2012 Ne 413 u denepanbHOil 00pa3oBaTeIbHOM MpOrpaMMBbl CpeJHETO 00IIero o0pa3oBaHus,
yTrBepxkaeHHo# [Ipukazom Mununctepctsa [Ipocsemenust Poccniickoit @enepartun ot 18 mas 2023r. Ne 317

Opraam3anusa-pa3padoTIrK:
Cankt-llerepbyprckoe rocymapcTBeHHOE OMOKETHOE TNpodeccHoHaTsHOe 00pa3oBaTelIbHOE YUPEKIACHUE

«Axanemus mpoMbIuieHHbIX TexHoorui» (CI16 ['BITIOY «AITT»)

Pa3paboTumnkm:

laiimaposa 3.41. - mpenogaBarens CII6 I'BIIOY «AITT»

PabGouass mporpamma paccMOTpeHa  y4eOHOW  IMKJIOBOM  KOMHUCCHEH  €CTECTBEHHOHAYYHBIX 51
00111e00pa30BaTEIbHBIX TUCITUILIAH
Pabouas mporpamMma COOTBETCTBYET TPEOOBAHMSIM K COJICPIKAHUIO, CTPYKTYpe, 0(hOpMIICHHIO.

IIporokon Ne 10 ot 06 urons 2023 ¢

[Ipencenarens y4eOHON IUKIOBONH KOMHUCCHM OOIIMX TYMAHUTAPHBIX U COLMATBHO-D)KOHOMHUYECKHX

mucuuiiid E.A. Paxaesa

HporpaMMa oz[o6peHa Ha 3aCCaaHun Hez[aromquI(oro coBerta OY m PEKOMCHJ0OBaHa K HCIIOJIb30BAHHUIO B

yaeOHOM Ipolecce.

IIpoTtokon Ne 1 ot 28 aBrycra 2023r.



1.ITIOSACHUTEJIBHASA 3AIINCKA

1.1 MecTo 00111€00pa30BaTeJLHOIO MPeAMeTa B CTPYKTYpPe OCHOBHOM MPo(deccnoHAILHOI
00pa3oBaTeJIbHOMIIPOrpaMMbIl

OO61eoOpa3oBaTeNbHbI IpeaMeT XUMUsl SBISETCS 00s3aTENIbHON 4acThio 0O0IIe00pa3oBaTeabHOIO
IUKJIa 00pa3oBaTeIbHOM MporpamMMbl B cooTBeTcTBHM ¢ PI'OC 1o crienuaabHOCTH.

[Iporpamma mo xumMuHM pa3paboTaHa Ha OCHOBE TPeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenpHON MPOrpaMMbl CpeHero odmero obpaszoBanus, npeacraBieHHsx B PI'OC COO, ¢
yuetoMm Konnenuuu npenogaBanus yaeOHoro mpeamera "Xumusa" B 00pa30BaTeNbHBIX OPTaHU3AIMIX
Poccuiickoit @eneparnun, peanu3ylOlmUX OCHOBHBIE 00pa3oBaTelbHBIC MPOrpaMMbI, U OCHOBHBIX
MoJIOKEeHUH (enepanbHON paboueil mporpaMMbl BOCITUTAHHUSL.

XUMHS KakK 3JIEMEHT CUCTeMbl €CTECTBEHHBIX HAayK WUIpaeT OCOOyI0 pojib B CO3/IaHUU HOBOM

0a3pl MaTepuaibHOW KYyJIbTYpbl, BHOCUT CBOH BKJaa B (OPMUPOBAHHE PALMOHAIBHOTO HAYYHOTO
MBIIUJICHHS, B CO3JaHHME LIEJIOCTHOTO MPEJCTaBICHUS OO0 OKpYKAIIIeM MHpe Kak O EIUHCTBE
IpUPOJBl U YeNloBEeKa, KOTopoe (opMupyercs B XMMHUU Ha OCHOBE MOHMMAHHUS BEHIECTBEHHOTO
COCTaBa OKPYXKaroIIEero MUpa, OCO3HAHUS B3aUMOCBSI3U MEX/1y CTPOCHUEM BELIECTB, UX CBOMCTBAMHU U
BO3MOKHBIMHU 00JIACTSIMA TPUMEHECHHUS.
CoBpeMeHHass XHMMHs Kak HaykKa CO3HWJareibHasi, HayKa BBICOKMX TEXHOJOTMI HalpaBlieHa Ha
pelieHre rao0anbHBIX MPOOJIeM YCTONYMBOIO Pa3BUTHUS YEIOBEUECTBA - CHIPHEBOI, YHEPTreTHUECKOH,
MUIIEBOM, HKOJIOTMYECKON 0e30MacHOCTH M OXpaHbl 3/I0POBbS. T€CHO B3aMMOAEWUCTBYS C APYTUMU
€CTECTBEHHBIMU HayKaMH, XUMHs CTajla HEOThEMJIEMON YacThi0 MUPOBOU KYJIbTYPbl, HEOOXOAMMBIM
YCIIOBUEM YCHEIIHOTO TPYa U )KU3HU KaXI0T0 4jieHa 00IecTBa.

1.2 esnn, 3a1a4u M IVIAHUPYEMbIe Pe3yJIbTATHI OCBOEHHSI 001I€00PAa30BaTEIbHOT0 PeIMeTa

1.2.1 Ilesu 001meo0pa3oBaTeILHOTO MPeAMETA:

e (QopmMHupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAaHMM Kak BaKHEWIEH cocTaBstoLIei
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpPA, B OCHOBE KOTOPOM JIEkKAT KIIFOUYEBBIE IMOHATHUS,
dbyHIaMeHTalbHbIE 3aKOHBI W TEOPUM XHMHH, OCBOCHHME S3bIKa HAyKH, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JIOCTYIHBIX OO0OOIIEHHWH  MHPOBO33PEHUYECKOTO  Xapakrepa,
O03HAKOMJICHHE C UICTOPHUEN UX PA3BUTHUS U CTAHOBIICHUS,

e (QopmupoBaHHE W pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJaX MO3HAHHs BEIIECTB U
XUMHYECKHUX peaklnid, HeOOXOAUMBIX AJisi MPUOOPETeHUsS YMEHU OPUEHTHPOBATHCS B MUPE
BEIIECTB M XHMHUYECKUX SBJICHHH, UMEIOIIMX MECTO B NPHUPOJE, B MNPAKTUYECKOW H
MMOBCEAHEBHOM XKU3HU;

® pa3BHUTHE YMEHHUH U CIIOCOOOB IEATEIHHOCTH, CBA3AHHBIX C HAOMIOJEHHNEM U OOBSICHEHUEM

XUMHYECKOTO OKCIEPUMEHTa, COONIOACHUEM TIpaBui  Oe30macHOro  OoOpameHust ¢
BEIIECTBAMH.

CopaepxkarenbHasi XapaKTepUCTUKA LIeJIeH U 3a/1ay U3Y4YeHHs MpeIMETa B MPOrpaMMe Mo XUMUHU
YTOUYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBMU C HOBBIMU MPHOPUTETAMU B CHUCTEME
cpenHero obmiero oOpasoBanusi. CerofHs B MPENoJIaBaHUW XMUMHH B OOIBIIEH CTEmneHu
OTJaeTCsl  MPEANOYTeHHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJIepKaHus  OOydeHHs,
OPUEHTHPOBAHHOW Ha TIOJTOTOBKY BBIMYCKHUKA 0O0Ie00pa3oBaTeIbHON OpTraHU3allnu,
BIIAJICIONIETO He HA0OPOM 3HAHUMN, a PYHKITMOHAILHON IPAMOTHOCTBIO, TO €CTh CIIoco0aMu 1
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YMCHUSMHU AKTUBHOI'O ITOJTYYCHHA 3HAHUN H INPpUMECHCHUA HUX B peanbﬁoﬁ KU3HHU OJ1dA
PEHICHUA NPAKTHYCCKUX 3ada4.

B ar1oii cBsizu mpu u3ydeHun mpenmMera "XuMmusa' TOMUHUPYIOIIEe 3HAYCHHUE MPUOOPETaroT

TaKHe LEeNH U 33]]a4i, KakK:
o amanrainus oOydJaromuXcsl K YCIOBUSM JUHAMHYHO Pa3BHBAIOIIETOCS MHpPa, GopMHUpOBaHUE
WHTEIJICKTYallbHO ~ Pa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO, COTPYJHUYECTBY,
CaMOCTOSITEJIbHOMY MPHUHSATHUIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX JKM3HEHHBIX CHUTYalUAX,
CBSI3aHHBIX C BEUIECTBAMH U UX PUMEHEHHEM;
o (dhopMupoBaHHE Y 00YYAIOIINXCS KIIOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIINH ), IMCIOIIUX
YHUBEpPCAIbHOE 3HAUEHUE I PA3IMYHBIX BHUIOB JEATEIBHOCTH: pEIICHUs] MPOoOJeM, IOUCKA,
aHanm3a U 00paboTku WHGOPMALMK, HEOOXOAUMBIX JUIsl MPUOOPETEHHUs OMbITa JIEATEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IO3HAHMM XHUMHH, a TakkKe JUIs OLEHKH C TO3MIHMA
9KOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOILIECCOB HA OPTaHU3M
YeJlIoBeKa U IPUPOJIHYIO CPeay;
o pa3BUTHE IMO3HABATENbHBIX HHTEPECOB, HMHTEUIEKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00y4Jaromuxcsi: CHOCOOHOCTH CaMOCTOATEIBHO MPHOOpETaTh HOBBIE 3HAHUS 1O XHMHHU B
COOTBETCTBUHU C >KU3HEHHBIMH TOTPEOHOCTSIMH, HCIOJIb30BaTh COBPEMEHHBbIE HH(POPMAIMOHHBIE
TEXHOJIOTHH JJIsl TIOMCKAa M aHaju3a y4yeOHOW M HayyHO-IONMyJsSpHONW HMH(GOPMAalUU XUMHUYECKOTO
COJIEpKaHuUs;
o dbopMupOBaHHE M pa3BUTHE Yy OOYYAIOIIMUXCS ACCOIMATUBHOIO M JIOTHYECKOTO MBIILICHUS,
HaAOJI0IaTEIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPhIe 0COOEHHO HEOOXOIMMBI, B YACTHOCTH,
MIPH TUIAHUPOBAHUU U TTPOBEICHUH XUMHUUECKOTO SKCIIEPUMEHTA;
o BOCIIUTAHKE Y OOyUYaOIIUXCsl YOSKIEHHOCTH B TYMaHUCTUYECKOM HAMPABICHHOCTH XUMUU, €€
BXHOW pONM B pEIICHUU TI00aJbHBIX MPOOJIEM PalMOHAIBHOTO MPHUPOIONOIL30BaAHUS,
MOTIOJTHEHUSI DHEPreTUYECKUX PECypCcoB U COXpPaHEHHs] MIPUPOJHOTO PAaBHOBECHUS, OCO3HAHUSA
HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHUS K MPUPOJIE U CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETCHHS
OTBITa WCIIOJIb30BAHUS TOJYYCHHBIX 3HAHWM JUIsl TMPUHATHUS TPAMOTHBIX PEIICHUN B CUTYyaIlHsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

1.2.2. Ilnanupyemble pe3yabTaThl 0CBOEHHS MPOTPaMMBbI 10 UCTOPHHU B cooTBeTcTBHU ¢ DI'OC

u Ha ocHoBe PI'OC COO

Oco6oe 3nauenne O0611e00pa30BaTENbHbIN IpeAMET XUMUS UMEET NMPU GOPMUPOBAHUHU OOLIUX

komnetreHui (OK)
OK.01-02,0K.04,07



Koa u
HauMeHOBaHHe
(popmupyembIx
KOMIIEeTeHINI

IInanupyemMble pe3y/ibTaThl
OCBOEHHUS
AMCHMILINHBI

Oo0mrue
1

I[I/ICIII/II'[.]'[I/IHapl—lble2

OK 01. BeiOupars
CIIOCOOBI
penieHus 3a1a4
npo¢eCCHOHAIIbH
OMIESATEIHFHOCTH
MPUMECHHUTEIHLHO K
pa3InYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUS

- TOTOBHOCTH K  TpPydy, OCO3HaHUE
MacTepCTBa, TPYI0II00UE;
- TOTOBHOCTH K
TEXHOJIOTUYECKOH H  COIMaJbHOW  HAIpaBJICHHOCTH,
CHOCOOHOCTh UHUIIUUPOBATD, TUTAHUPOBATh u
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JACATEIbHOCTD;

- HMHTEpPeC K PANIMYHBIM cdepaM TpodecCHOHATHLHOU
JESTCIILHOCTH,

OCHHOCTHU

AKTUBHOM JACATCIIBHOCTH

Orjaagenue YHHMBePCAJIbLHbBIMH

yueOHBbIMU MO3HABATEJIbHBIMH
JelCTBUSIMU:
a) 0a30Bble JIOTHYECKHE AeHCTBUS:
- CaMOCTOATENHbHO (HOPMYJIHUPOBATh U aKTYATH3UPOBATh
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE,;
- yCTaHaBJIMBAaTh CYHIGCTBGHHBIﬁ IIpHU3HAK NN
OCHOBaHUS  JUIsl  CpaBHEHMs, KiaccupuKaluu |
00001IeHHS;

- OINpENeNTh LENU NEATeIbHOCTH, 33/1aBaTh MapamMeTpbl
Y KPUTEPUU UX TOCTHKEHUS;

- BBIBJISITH 3aKOHOMEPHOCTHM M NPOTHUBOpPEYHsS B
paccMaTpUBaEeMbIX SBJICHUSX;

- BHOCUTb KOPPEKTHBBI B JESTEIBHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJIAM, OLEHUBATH PHUCKHU
MMOCJICICTBUI IeITEILHOCTH;

- pa3BUBaTh KpPEATUBHOE MBIIUJICHUE TIPU PELUICHUU
YKU3HEHHBIXTPOOIIEM

0) 0a3oBble HCCJIEA0BaATEIbCKHE JeHCTBUA:

- BJQJICTh HAaBBIKAMH  y4eOHO-MCCIIEIOBATEILCKOW U
MPOEKTHON  NEATENbHOCTH, HaBBIKAMU  pa3peleHUs
npobiewm;

- BIAJCTh CUCTEMOM XMMHMYECKUX 3HAHUH, KOTOPas BKJIIOYAET:
OCHOBOIIOJIATalOIIMe MOHATUS (XUMMUYECKHM 3JIEMEHT, aToM,
JNEKTPOHHAs 00oJI0YKa aroma, S-, P-, 0d-2JIEKTPOHHbBIC
opburtanu aTOMOB,  HWOH,  MOJIEKYJIa, BaJICHTHOCTb,
NEKTPOOTPHULATEIBLHOCTD, CTENEHb OKHCIEHUS, XMUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIEpOJHBIN
CKeseT, (YHKUMOHAJbHAs TIpyINNa, paaukais, H30Mepus,
WU30MEpbl, TOMOJIOTHYECKUN psAX, TOMOJIOTH, YIJIEBOIOPOJBI,
KHUCJIOPOJI- U a30TcoAepXKalllue COEAMHEHUs, OUOJIOrMYecKU
aKTUBHBIC BellecTBa (YIJIEBOABI, JKUPbI, OEJIKH), MOHOMED,
IOJIUMEDP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COCIUHEHMS, KPUCTAJUIMYECKAs PELIeTKa, TUIBl XUMHUYECKHX
peakuuii  (OKHCIUTENbHO-BOCCTAHOBUTENbHBIE,  3K30- U
9H/IOTEPMHUECKHE, PEAKLUd HOHHOTO OOMeHa), pacTBOp,
3JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAS
JUCCOLMAIMs,  OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON pEeaklui, XUMHUYECKOE pPaBHOBECHUE), TEOPUU U
3aKOHBI (T€OpUs XUMHMUYECKOTO CTPOEHMSI OpraHM4eCcKHX
BeniectB  A.M. DbyrnepoBa, TeOpHs DIIEKTPOJIUTHYECKON
quccounanuu, nepuoandeckuii 3akon [I.M. MenaeneeBa, 3aKkoH
COXpPaHEHMsI MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHHA S3BIK
XUMHH, (PAKTONIOTUYECKHE CBEIECHUS O CBOWCTBAaX, COCTAaBe,
MOJIy4eHUH U OE30MacHOM HCIOJIb30BAaHUM  Ba)KHEUIINX
HEOPraHMYECKUX W OpraHMYecKuX BeUlecTB B OBITY U
MIPAaKTUYECKON IEATEIbHOCTH YEJIOBEKA;
- YMEThb BBIABISATH XapaKTE€pHbIE NPU3HAKH H
B3aMMOCBSA3bM3YUYCHHBIX NOHATUH, IPUMEHATH
COOTBETCTBYIOIIME MOHATUSA MPUONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHWYECKNX U OPTaHWYECKUXBEUIECTB U UX
MIPEBPALCHUH; BBIABIIATH B3AUMOCBSA3b XUMUYECKUX 3HAHUN C
MOHATUAMM U TNPEICTABICHUSIMH IPYTUX
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- BBISIBJISITD MPUYHHHO-CJICACTBEHHBIE CBSI3U n
aKTyaJIM3upoBaTh 3a7ady, BBIIBUTAaThb THUIOTE3y €€
pelIeHus], HAXOJUTh apryMEHThl IS JI0Ka3aTeIbCTBa
CBOMX YTBEPXKICHHUH, 3a7aBaTh MapaMeTpbl M KPUTECPUHU
pEIICHUS;

- aHAJIM3UPOBATh MOJYYEHHBIC B XOJ€ PEIICHHS 3aJaud
pe3yabTaThl, KPUTHUYECKH OLICHUBATh UX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATH UBMEHEHHUE B HOBBIX YCIOBUSAX;

- YyMEeThb TEpPEHOCUTh 3HAaHUS B I[IO3HABATEIbHYIO U
MPAKTHYECKYIO 00JIaCTH KU3ZHEACITEIbHOCTH;

- yMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX
o0OJacrei;

- BBIBUTaTh HOBBIC WJEH, Npeajaratb OPUTHHAIbHBIC
MOJAXO/BIM PEIICHUS;

- CIIOCOOHOCTh HX HCII0JIL30BaHUS B
ITO3HABATEJIBHON U COLUAIbHON IPAKTUKE

€CTECTBCHHOHAYYHBIX TIPEIMETOB;
- YMETh WCIOJIb30BaTh HAaUMEHOBAHMSI XUMHYECKHX
COCAMHEHUN MEKIYHAPOJHOIO COK3a TEOPETUYECKOU U
NPUKIAJHOW XUMHH WM TPUBUAIBHBIC HAa3BaHUS BaKHEUIIHX
BEIIECTB (ITUJICH, alleTHIICH, INIMIIEpYH, (peHo, (hopMaibIeru,
YKCYCHasl KHCJIOTa, TJIMIWH, YrapHBIA Ta3, YIIIEKUCIBIH Tas,
aMMHMaK, raiieHasi U3BeCTh, HeralleHasi U3BeCTh, MMTheBast COJa

U Jpyrux), COCTaBIATH (OPMYNIbl HEOPraHWYECKUX U
OpraHU4Y€CKUX BCHICCTB, YPABHCHUA XHUMHYCCKUX peaKum"I,
0O0BICHSTH ux CMBICII; MMOATBCPIKIAATH XapaKTCPHBIC
XUMHNYCCKHUC CBOICTBa BCIICCTB COOTBCTCTBYIOITMMHU
OKCIICPUMCHTAMH n 3almciMu ypaBHeHI/If/'I XUMHNYCCKUX
peakuuii;

- yMETb YCTAaHABJIMBAaTh IPUHAJICKHOCTb H3YYCHHBIX

HEOPraHUYECKUX U OPraHMYECKUX BELIECTB K OMpPEACICHHBIM
KJIacCaM¥ TpyIIaM COECIUHEHUH, XapaKTeprU30BaTh UX COCTAB U
Ba)XKHEHIIIME CBOWCTBA; OMPEACIIATh BUIbl XUMHUYECKUX CBA3ECH
(koBaneHTHAsl, MOHHAS, METAJUTMYECKas, BOJOPOIHAs), THIIbI
KPUCTAJIUTMYECKUX PEIIETOK  BEIIECTB, KJIACCH(PUIIUPOBATH
XMMHYECKHE PEaKIUH;

- chopmMHpOBaTH TPEACTABICHUSA: O MaTepUaIbHOM EIHHCTBE
MHpa, 3aKOHOMEPHOCTSX U ITO3HABAEMOCTH SIBJIEHUM TIPUPOJIBI;
0 MECTE€ M 3HAYECHUU XHMHHU B CHUCTEME €CTECTBEHHBIX HAayK U
ee posii B 00eCreueHnr YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA:
B pEIIEHUH TPOOIEeM DKOJIOTHUYECKON, DSHEPreTUUECKOW |
NMuIeBo 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, CO3JaHUHU
HOBBIX MaTepUaloB, HOBBIX HCTOYHMKOB JHEpPruUH, B
obecrieueHUH  PalMOHAIBHOTO  TPUPOAOIOIH30BAHUS, B
(hopMUpOBaHUM MUPOBO33PEHUS U O0IIEH KyIbTyphl YeIOBEKA,
a Tak)Ke YKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
370POBbIO U IPUPOIHOMN CPEJE;

- BJIaJIETh CUCTEMON XUMHUYECKUX 3HAHUW, KOTOpask BKIIKOYAET:
OCHOBOITOJIAralONIue TOHATUS (JOMOJHUTEIBPHO K CHCTEME

MOHATHNA 0a30BOTO ypOBHS) - H30TOMBI, OCHOBHOE |
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BO36y>K,Z[CHHOC COCTOJAHHEC aToOMa, l"I/I6pI/I,Z[I/ISaL[I/I${ ATOMHBIX

opOutaneii, xumuueckas cBs3b (" " m ", KpaTHBIE CBS3M),
MOJISIpHAst
KOHIICHTpAIHS, CTPYKTYpHast bopmyna, U30MEpHs

(cTpykTypHasi, reoMeTrpuueckast (LUC-TpaHC-U30MEpHs), THUIIbI
XUMHUYECKHX peakLUuil (roMO- U IeTeporeHHble, oOpaTuMble U
HEOOpaTUMBIE), PACTBOPHI (MCTHHHBIC, JUCIIEPCHBIE CUCTEMBI),
KPUCTAUIOTHIPAThl, CTENEHb JMCCOLMALMM, DSJIEKTPOJIU3,
KPEKHUHT, PU(POPMHHT); TECOPUU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE NOHUMAHUS
OPUYMHHOCTH M CHCTEMHOCTM  XMMHYECKHUX  SBJICHMH,
COBPEMEHHBIE IIPE/ICTABICHUS O CTPOEHUHU BEIIECTBA Ha
aTOMHOM, MOJIEKYJIIIPHOM M HaJMOJEKYJISIPHOM YPOBHSX;
OPEJICTaBICHUS O MEXaHM3MaX XMMMUYECKHUX  PpEeaKlMi,
TEPMOJIMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX MX
IOPOTEKaHUs, O XUMHYECKOM pABHOBECUH, JMCIEPCHBIX
cucremMax, (PaKTOJIOTUYECKHE CBEICHHUS O CBOWMCTBAX, COCTAaBE,
NOJYYeHUH M 0e30MacHOM  MCIIOJIb30BAaHUM  BaKHEUIIMX
HEOPraHMYECKUX M OpPraHM4ecKMX BEUIECTB B ObITY U
NpPaKTUYECKON JIEeATETbHOCTH 4YeNoBeKa; OOLIMX Hay4HBIX
MPUHIMIIAX XUMUYECKOTrO0 TMPOM3BOACTBA (Ha  IpuUMeEpe
IPOM3BOJACTBA CEPHOM  KHUCIOTHI, AaMMMaKa, METAaHOJIA,
nepepaboTku HEDTH);

- yMeThb NPOBOJUTH PACUYETHl MO XUMUYECKUM (OpMyIaM U
YPAaBHEHUSAM XUMHYECKMX pEaKIHi ¢ HCIOIb30BaHUEM
¢u3nueckux BeMMYMH (Macchl, o0bemMa Ta30B, KOJUYECTBa
BEIIECTBA), XapaKTEPU3YIOIIUX BEUIeCTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacueThl MO HAXOXKIECHUI0 XUMHYECKOH (opmyIbl
BEIIIECTBA; pacueThl Macchl (00beMa, KOJMYECTBA BEIICCTBA)
MIPOAYKTA PEaKIMH, €CIU OAHO U3 HCXOJHBIX BEIIECTB JaHO B
BHJIE pacTBOpa C  ONpEACIEHHOW  MaccoBOM  monel
pPacTBOPEHHOI'O BEIIeCTBA WJIM JIaHO B H30BITKE (MMeeT
MPUMECH); pacdeTbl MaccoBOHl MM OOBEMHOH IIOJM BBIXOAA
MPOAYKTa PEeakiMM; pacueTbl TEIIoBOro >(QexTa peakiuii,
00BEMHBIX OTHOLIEHUH Ta30B;

- YMETh BBIABJIATH XapaKTepHbIE NPU3HAKU M B3aUMOCBS3b

6




HN3YUYCHHBIX HOHHTHﬁ, IIPUMCEHATh COOTBETCTBYIOIIHE ITOHATHA
IIpyu OIHMCaHUU CTPOCHHUA U CBOICTB HCOPTraHUYECKUX U
OpraHu4Y€CKUX BCHICCTB U HUX HpeBpaH_[eHI/II\/JI; BBISABJIIATH
B3aMMOCBA3b XUMHUYCCKUX

3HaHUM C MOHATHUAMM U NMPEACTABICHUSAMU JPYTUX MPEAMETOB
it 00Jiee OCO3HAHHOTO TTOHUMAaHUSI U OOBSCHEHUS CYINTHOCTH
MATEpPHAIIBHOTO €IMHCTBA MHUpPA; KCIOJIb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HaHUS s OOBSICHEHHUS U TMPOTHO3UPOBAHUS
SIBJIEHUM, UMEIOIINX €CTECTBEHHOHAYUYHYIO IIPUPOJTY;

- YMETh HCII0JIb30BaTh HaVMEHOBAHUS XUMHUYECKUX
COCIMHEHUI MEXAYHapOJHOIO COK3a TEOPETHYECKON H
NPUKJIAJHON XUMHUHM M TpPHUBUAJIbHBIC HA3BaHUs BEILECTB,
OTHOCSILUXCA K M3YYCHHBIM KJIAaCCaM OpPraHUYECKUX U
HEOPTaHWYECKUX COCIUHEHUH; HCIOJIb30BaTh XHMHUYECKYIO
CUMBOIIUKY JJisi COCTaBlieHUsT (OpMyN HEOPraHUYECKHX
BEIIECTB, MOJIEKYJSIPHBIX U CTPYKTYpPHBIX (pa3BepHYTHIX,
COKpAIIIEHHBIX M CKEJIETHBIX) (OPMYJI OPraHUYECKHUX BEIECTB;
COCTaBJISATh YPABHEHUS XUMUYECKUX PEAKUUN U PACKPBIBATH UX
CYIIIHOCTb: OKHCJIHMTEIbHO- BOCCTAHOBHUTEIBHBIX pPEaKIUN
MOCPEICTBOM  COCTABIIGHHS DJEKTPOHHOTO OamaHca JTHUX
peakIuii; peakiuii MOHHOTO OOMEHa MYTeM COCTaBJICHHUS HX

MTOJIHBIX MCOKPAILIEHHBIX HOHHBIX YPAaBHEHUH; peakiui
THJIPOJIN3a, peakuuii  KoMmIUiekcooOpa3oBaHus  (Ha|
npUMepe THIPOKCOKOMIUIEKCOB IIMHKAa M AJIOMHHUA);
MOJITBEPK/IaTh XapaKTEpHbIe XMMHUUYECKHUE CBOICTBA BEIIECTB
COOTBETCTBYIOILUMU DKCIIEPUMEHTAMU U 3alMCSIMH
YPAaBHEHUN XUMUYECKUX PEAKIUI;

- yMeTh Kiaccu(pUIMpPOBaTh HEOPraHUUYECKUE U OpraHUYeCKHe
BEIIECTBA U XMMUYECKHE PEaKLMU, CAMOCTOATEIBHO BHIOUPATH
OCHOBAHMSA W KpHUTEpPUU Ui KIacCU(UKAUU H3ydaeMbIX
XUMHUYECKHX 00BbEKTOB; XapaKTepU30BaTh COCTaB U Ba)KHEHIINE
CBOMCTBA BELIECTB, IPUHAMIIEKAIINX K OIPEIEICHHBIM KlaccaM
W Tpynmam COeIMHEHUH (MpoCThle BEHIECTBAa, OKCHIBI,
THJIPOKCUIBI, COJIU; YTJIEBOJOPOIbI, IPOCThIE (PUPHI, CIIUPTHI,
(eHoIIbI, aNbAeTubl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIE
5(hUpbI, KHUPBI, YIIEBOJbl, AMHHBI, AMHHOKHUCIOTHI, OCIKH);
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IOPUMEHATh 3HAHMS O COCTaBe M CBOICTBaX BELIECTB IS
SKCIIEPUMEHTAJIBHOM  IPOBEPKU  TUIIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH NPOTEKaHHUs XMMHUYECKMX peakuuil u
[IPOrHO3MPOBAHUS BO3MOYKHOCTEH UX

- YMEeTb MOJTBEpPXAaTh HAa KOHKPETHBIX MPUMEpaxX XapakTep
3aBHCHUMOCTH  PEaKIIMOHHOW  CIIOCOOHOCTH  OPraHUYeCKHX
COCIMHEHHUH OT KPaTHOCTU W THNa KoBaJleHTHOU cBss3u (" " u
"'"), B3aMMHOT'O BJIUSTHUSI aTOMOB M TPYIIIT aTOMOB B MOJICKYJIaX;
a TakXke OT OCOOCHHOCTEH pealn3aluu  Pa3TUYHbBIX
MEXaHU3MOB MPOTEKAHUS PEAKITUH;

- YMETh XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM U BO30YK/IEGHHOM COCTOSTHUHM) U MOHOB XMMHYECKHUX
anemeHToB 1 - 4 mepuopnos Ilepuomunueckoi cucremsr J1.1.
MenzeneeBa M UX BaJCHTHBIE BO3MOXHOCTH, HCIIONIb3Ys
nousTus "s","p", "d-snekTpoHHbIe" OpOUTAIIN, SHEPTETHUECKUE
YPOBHH; OOBSCHSATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB
XUMUYECKUX JJIEMEHTOB M 00pa3yeMbIX UMH COEIMHEHUH 10

IIEpUOJIAM U IPYIIIIAM;

OK 02.
Ucnonb3oBars
COBpPEMEHHBIC
CpeICTBa MOUCKA,
aHan3a u
HUHTEPIPETAINH
nH(popMaluu U
nH(OpMaIMOHHBIE
TEXHOJIOTHH ISt
BBITIOJTHEHHUS 3a/1a4
npodeccnoHaNbHOMI
JeSTEeITbHOCTH

B 006.1acTH IEHHOCTH HAYYHOT0 MO3HAHUS:

- chopMHpOBaHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd ¥ OOIIECTBEHHOW TMpaKTHKH, OCHOBAHHOTO Ha
Jaore KyibTyp, CIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO
MecCTa B MOJUKYJIbTYPHOM MHUPE;

- COBEpPILICHCTBOBAHUE  SI3BIKOBOM W YHTATENIbCKOU
KYJBTYPBIKAaK CPEICTBA B3aUMOJICUCTBUSA MEXKIY JIFOABMU
Y MTO3HAHUSIMUPA;

- OCO3HAaHME  LEHHOCTM  HAYYHOM  JEATEIBHOCTH,
TOTOBHOCTD OCYUIIECTBIIATh MIPOEKTHYIO u
UCCIIEN0BATEIBCKYIO NEATEIBHOCTh MHAUBUAYAIbHO U B
rpyIme;

OBiaieHHe YHHBEPCAIbHBIMHU Y4eOHBIMH
MO03HABATEJIbHBIMM AeiiCTBUSIMU:
B) padora ¢ uHpopmanueii:

- BIaJeTh HAaBBIKAMH  MOJTYYCHHS
HCTOYHHKOB Pa3HBIX THIIOB,

uHdopmaruu w3
CaMOCTOSITEITLHO

- yMETb  IJIAHUPOBaTb M BBINOJHATHD  XUMHUYECKHU
HKCHEPUMEHT (MpEeBpaIleHUs] OpPraHUYECKUX BELIECTB IpHU
HarpeBaHuu, MOJIyUEHUE OSTUJIEHA M HU3Yy4YE€HHUE €ro CBOMWCTB,
KaueCTBEHHbIE PEAKIMM Ha albJETHIBl, Kpaxmall, YKCYCHYIO
KHCIIOTY; JeHaTypauus O€elIKOB IpU HarpeBaHWHU, LIBETHBIC
peakuu OENKOB, MPOBOAUTH pPEAKIMH HOHHOTO OOMEHa,
OIIPEACIATh CPENy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUN
Ha cynbdar-, kapOoHAT- M XJIOpPUJ- AHHOHBI, HAa KaTHOH
aMMOHHS; pelaTh HKCIEPUMEHTAIbHBIE 3aJadyd II0 TeMaM
"Metambl" 1 "Hemeramibl") B COOTBETCTBHM C TpaBUIaAMH
TEXHUKH O€30MacCHOCTH MpH OOpalleHWH C BEUIeCTBAaMH U
7a00paTOpHBIM 00OPY/ZOBAaHHEM; IPEJCTABIATh PE3YJIbTaThl
XUMHYECKOTO DJKCIIepUMEHTa B (opme 3amucu  ypaBHEHUU
COOTBETCTBYIOIIMX peakIMid H (OpPMYJIUpOBaTh BBHIBOJIBI Ha
OCHOBE 3THX PE3yJIbTaTOB;

- yMEThb  AHaJU3UPOBATh  XUMHYECKYI0  HH(}OpMaluio,
MOJTy4yaeMyl0 M3 pa3HbIX MCTOYHUKOB (CPEICTB MacCOBOH
uHpopmanuu, cetb MIHTEpHET U Jpyrue);




OCYLIECTBIIATh IIOMCK, AaHAJIN3, CUCTEMATU3ALMUI0 W
UHTEpHpeTanio HHPOPMAIIUHN PA3INYHBIX BUIOB U (hopMm
IIPEICTABJICHMS,

- BJIaJIETh OCHOBHBIMU METOJaMU HAay4YHOT'O MO3HAHUS BEILECTB
U XUMUYECKUX sSIBIICHUH (HaOII0eHe, n3MepeHue,

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (opMarax ¢ y4eTom

Ha3HayeHWs: HHOpMaLMM U 1LEJIEBOM  ayAuTOpuH,
BbIOMpass oONTUMaNbHYI0 (GOpMYy TMpEICTaBICHUS U
BU3YaIM3aliy;

- OLIEHUBAaTh JIOCTOBEPHOCTb, JIETUTUMHOCTh

UHPOPMALIUU, €€ COOTBETCTBUE NPABOBBIM M MOPAJILHO-
3TUYECKUM HOpMaM;

- UCIOJb30BaTh  CpeicTBA MHGOPMALMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTMH B peleHnn
KOTHUTHBHBIX, KOMMYHUKATUBHbIX W OPIraHU3allMOHHBIX
3a7a4 ¢ COOJII0ICHHEM TPEOOBAaHUI APrOHOMUKH, TEXHUKH
0€30MacCHOCTH, TMTUEHBl, PpECYpPCOCOEPEKEHUS, TPABOBBIX

M OTUYECKHX  HOpPM, HOpPM  HH(DOPMAIMOHHOU
0€30I1aCHOCTH;

- BIaJIeTh HABBIKAMU  pACIIO3HABAaHWS W  3allUTHI
uHpopManuy, MH(GOPMALIMOHHOM 0e3onacHOCTH
JUYHOCTH;

JKCIIEPUMEHT, MOJICIINPOBAHUE);

- YMeTh MPOBOJUTH PacCUeThl MO XUMHUYECKUM (opMyjaM H
YPAaBHEHUSAM XUMHYECKHX pEaKIMi ¢ HCIOJb30BAHUEM
(GU3NYECKUX  BENWYMH, XapaKTePU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0Obema (HOpMajbHBIE
yCIOBUSI) Ta3oB, KOJIIMYECTBA  BEIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XUMHUYECKHE 3HaHUS IS MPUHITUS pPEUICHUH B

KOHKPCTHBIX JKU3HCHHBIX CUTYyaluiX, CBA3aHHBIX C
BCIICCTBAMU U UX IPUMCHCHHUCM
- YMCTb CaMOCTOATCIBHO IIaHUPOBATH u IMPOBOAUTD

XUMHYECKUH SKCIIEPUMEHT (IIOJIyU€HUE U H3Y4YEHHE CBOMHCTB
HEOPraHWYECKUX M OPraHMYECKUX BELIECTB, Kadye€CTBCHHBIC

p€aKuuun yriieBoaopoaoB Pa3INIHBIX KJIaCCOB u
KHUCJIOpOACOACPKAIIUX  OPraHUYCCKUX  BCHICCTB, PCHICHHC
OKCIICPUMCHTAJIBHBIX 3agaq Io pacno3HaBaHUIO

HEOPraHMYeCKUX M OpPraHMYeCKUX BEIIECTB) C COOIIOAECHUEM
npaBuil  Oe30macHOro  OoOpalieHuss ¢ BelecTBaMH U
nabopaTopHbIM  0OopyaoBaHueM, (GOPMYIUPOBATH  IETH
WCCIIEIOBaHMs, TMPEJOCTaBIsATh B  pa3iauyHoll  ¢dopme
pe3yJbTaThl SKCIIEPUMEHTA, AHAJIU3UPOBATH U OLIEHHWBATH HX
JIOCTOBEPHOCTB;

- YMETb OCYIIECTBIISATH L[eJIeHaNpaBIeHHbIN HOUCK
XUMHUYECKON MH(OpMAIMK B pa3IMYHbIX UCTOYHHUKAX (HaydHas
u ydeOHO- HayyHas JUTepaTypa, CpeacTBa MacCOBOH
uHpopmanuu, cerb HHTepHET U Jpyrue), KpPUTHUYECKU
aHAJIM3UPOBATh XUMHYECKYI0 HH(pOpMaIuIo, repepadbaTbiBaTh
€€ U HCIOJIb30BaTh B COOTBETCTBUH C MOCTABJICHHOHN yueOHOM
3aJ1aveii;

- BJIAJIETh CUCTEMOM 3HAHUN O METOJAaX HAay4yHOIO IO3HaHM
SIBJIGHUN TIPUPOJBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX M
YMEHUSIMH TMPUMEHSTh 3TH 3HAHMS MPH SKCIEPUMEHTAIbHOM
WCCIICZIOBAaHUM BEIECTB U JJIs OOBSCHEHHS XHUMHUYECKHX
SIBJICHUM, HMEIOIKUX MECTO B NOPUPOJE MNPAKTUYECKOU
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JCATCIIBHOCTH YCJIOBCKA U B HOBCCI[HCBHOI‘/'I KHU3HU,

OK 04. -TOTOBHOCTb KCaMOPa3BUTHIO, CAMOCTOATEIBHOCTHHI - YMETb IUIAHUPOBATH U BBIIOJIHATh XUMUYECKUN

OS¢ dexTuBHO CaMOONPEACIICHUIO, 9KCIIEPUMEHT(TIPEBPAILEHUs] OPTAaHUYECKUX BEIIECTB IIPU
B3aMMOJECHCTBOBATH HarpeBaHuy,

u

pabotats B -OBJIaJICHUE HaBbIKAMU yueOHo- MIOJIyYEHUE ITUJICHA M U3YYECHHUE €r0 CBOMCTB, Ka4eCTBEHHBIC
KOJUIEKTHBE HCCJIEI0BATEIbCKOM, IPOEKTHON U COLIUAJIBHOM peakuuMu Ha aJbAETUAbI, KpaxMmall, YKCYCHYIO KHUCIOTY;
UKOMaHE JIeSATEIbHOCTH; JeHaTypanus OeJKOB TpH HarpeBaHWM, IIBETHBIC PEAKIHH

OBianeHue yHUBepPCAJIbHBIMU

KOMMYHHMKATHBHBIMU/IE CTBUSIMH

0) coBMeCTHas1 1eITeJIbHOCTD!

- TIOHMMAaTh M MCIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHON

Y MHAUBHUIYaJIbHOM paboTHI;

- IPUHUMATD enu COBMECTHOM NeSITeIbHOCTH,

OpraHU30BBIBAaTh M KOOPAUHUPOBATH JACHCTBUS 110 €€

JOCTH>KEHHIO: COCTAaBJIATh IUIAH JCHCTBUMN, pacnpeeisTh

poIM C Y4YeTOM MHEHHMH Y4YaCTHHKOB OOCYXIaTh

pe3yNIbTaThl COBMECTHON PaOOTHI;

- KOOPJUHUPOBATh U BBHIMOJHATH PabOTy B YCIOBUSX

peaspbHOTO, BUPTYalbHOTO U  KOMOMHHMPOBAaHHOTO

B3aUMOJCHCTBUS;

- OCYHIECTBJISTH MO3UTHBHOE CTPATETUYECKOE MTOBEICHNE

B pa3IMYHBIX CHUTyalUsiX, MPOSBISATH TBOPYECTBO U

BOOOpakeHUE,0bITh HHUIIMATUBHBIM

OgiaieHUe YHUBEPCAJbHBIMH PeryJsiTUBHbIMU

AelcTBUSIMU: I') IPUHSATHE Ce0sT M IPYTUX JIIO/Ieii:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX JTIOJEH

MIpUAHAIIN3€e PE3yIbTaTOB JI€ATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIIOJEH Ha
OIINOKH,

- pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C

MO3ULIMUAPYTOTO YEJIOBEKA;

OENKOB; MPOBOJUTH PEAKIIMH MOHHOTO OOMEHa, OMpeIesiTh
Cpeay BOJHBIX PacTBOPOB,Ka4eCTBEHHBIE PEAKIIMU Ha CylbdaT-
, kKapOOHAT- U XJIOPUJ- AaHUOHBI, HA KATHOH aMMOHUS; PelIaTh
SKCIIEpUMEHTaIbHBIE 3a7auyu 1o TemaM "Meramisl" U
"Hemeraymibl") B COOTBETCTBUM C MpaBUIAMH TEXHUKH
0e30MacHOCTH  MpU  OOpalleHMH ¢  BeUIeCTBAMH U
71a00paTOPHBIM  00OpPYAIOBAHHEM; MPEJACTABIATh PE3yIbTAThI
XUMHYECKOTO SKCIepuMeHTa B (QopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIUX PEaKIUil U (opMynupoBaTh BBIBOJBI Ha
OCHOBE ITHX PE3YJIbTATOB;

-yMETb  CaMOCTOSITEJIbBHO  IIJJaHUpOBaTb W IIPOBOJAMTH
XUMHUYECKUHM SKCIIEPUMEHT (TOJIy4YeHHEe U HM3y4yeHUE CBONCTB
HEOPraHUYECKUX M OPraHWYECKUX BEIIECTB, KAYECTBEHHBIC

peaxkuuu YIJIEBOJIOPOIOB pa3IUYHbIX KJIaCCOB u
KHCJIOPOJICOIEP)KALMX ~ OPraHMYECKUX BEIECTB, PEIICHUE
JKCIIEPUMEHTAIIbHBIX 3a1a4y o pacro3HaBaHUIO

HEOPraHUYECKUX U OPraHWYEeCKUX BEIIECTB) C COOJIOEHUEM

mpaBmwi  Oe3omacHoro  oOpaiieHuss ¢ BeHIeCTBaMU U
nabopaTopHBIM  0OOpymoBaHHWeM, (OPMYIUPOBATh  IETH
WCCIIEIOBaHMs, TPEJOCTaBIsATh B  pas3au4HoON  ¢dopme

PE3YIBbTATEI JKCIICPUMEHTA, aHAJIM3UPOBATH W OLCHUBATH HX
JOCTOBCPHOCTD,
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OK 07. B 00J1acTH 3K0JI0rH4€CKOro BOCIIMTAHUA: - cpopMHpOBaTH IIPEJICTaBICHHUS: 0 XUMHUYECKON
CopneiicTBOBaThH - c(OpMHUPOBAHHOCTh 9KOJIOTMYECKOI KYJIbTYpPBI, | COCTABJISIIOIICH €CTECTBEHHOHAyYHOW KapTUHBI MHpa, pPOJIU
COXPaHEHUIO NOHUMaHHe BIIMSIHUS COLMAILHO-DKOHOMHYECKUX | XUMHUH B TIO3HAHUM SIBJICHUW TNPHUPOABI, B (POPMHUPOBAHUH
OKPY’KAIOIIEN cpeibl, | MIPOLIECCOB HA COCTOSHHE HPUPOJHOW U COLMANBHOHM | MBIIUICHHS M KYJIbTYpPBl JIMYHOCTH, €€ (YHKIHOHAIBHOM
pecypcocOepexeHnto, | Cpepl, OCO3HaHME r7100aJ1bHOTO XapakTepa | F[paMOTHOCTH, HEOOXOOUMOM JJii pELIeHHs IPAKTHYECKUX
NPUMEHSTH 3HaHKA 00 | DKOJOTMYECKHX IpoOIIeM; 3aa4 M 9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
W3MEHEHMHU KJIMMaTta, | - IUIJAHUPOBAaHWE W OCYUIECTBICHHME JCHCTBHHA B | 3J0POBBIO M MPUPOIHON CpEJIe;
OPUHIUIIBI OKpy)Kalolled CpelAe Ha OCHOBE 3HaHMA LENEH | - yMeTh COONIOaTh MpaBHiia SKOJIOTUYECKH 1EJIeCO00pa3HOro
OepeKITMBOTO YCTOMYMBOIO Pa3BUTHS YC/I0BEUCCTRA; IOBE/IEHUs B OBITY U TPYAOBOH JEATENbHOCTH B IENAX
[POU3BOJICTBA, aKTHBHOC  HCNIPUATHC JICUCTBUH, TPUHOCAIIMX  BPEI | coxpaHGHHsS CBOEIO 3IOPOBbS M OKPYKAIOLICH IPHPOIHOM
3‘1’?6KTHBH0 OKpYKarotICH CPEIC, CpPElbl; yYUTBIBATH OIIACHOCTH BO3JCHCTBHMS Ha IKUBBIE
AICMCTROBATE B OpPTaHU3Mbl ~ ONPEACICHHBIX BEIIECTB, IIOHUMAs  CMBICIT
II0Ka3aTelIs MPeaeIbHOU JOTYyCTUMON

Ype3BbIUaiiHbIX - YMEHHE IPOrHO3UPOBATh HEOJAronpusTHbIE KOHIIEHTpAIUH;

9KOJIOTUYECKUE
CUTYyaLUsAX TIOCJICICTBHSI TPEIIIPUHUMACMBIX JICHCTBHIA, - YMETb MIPOTHO3UPOBATH, AaHAJTMU3UPOBAThH U OLEHUBATH C

IpeOTBPALIATHHX; MO3UIHI

- pacmldpeHue  OmbITa 9KOJIOTUYECKON  0€30MacHOCTH  IMOCHEACTBUS  OBITOBOIA

JeSITeIbHOCTH U
JKOJIOTUYECKON
HaIlpaBJICEHHOCTH; IPOM3BOJICTBEHHOM JI€ATEILHOCTH YEJIOBEKa, CBA3aHHOM

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENIbCKOM, TPOCKTHOU U
COLMAIIBHOU JIEATENBHOCTH;

c
riepepaboTKOM BEUIECTB; UCIIOIH30BATh MOTYYCHHBIC 3HAHUS JJIS

MIPUHATHS TPAMOTHBIX pEIIeHUH POOIeM B CUTYalUSX,
CBSI3aHHBIX

C XUMUEH;

- YMETh OCO3HABAaTh OMACHOCTh BO3/ICHCTBUS HA )KHBBIE
OpraHu3Mbl

ONPEACIIEHHBIX BELIECTB, IOHUMAasl CMbBICIT TTOKA3aTeNs
MpeIeIbHON

JIOTTYCTUMOM KOHIIGHTPAIIMH, U TIOSICHATH Ha PUMEPaX CIIOCOOBI
YMEHBILEHUS U IPEIOTBPALLECHUS UX BPEAHOTO BO3/ICMCTBHS Ha
OpraHu3M YeJIOBEKa.
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JIMgHOCTHBIE Pe3yJbTATHI PeAH3alMA POrPAMMBI BOCTIHTAHUS
(HecKpunTOpHI)

JIP

1. I'pasknanckoe BOCIUTaHUE

ChopMUpOBaHHOCTB TPAXKIAHCKOM MO3UIMN 00YYarOIIEerocsi Kak aKTHBHOTO U JP 1.1
OTBETCTBEHHOT'O WIEHa POCCUIICKOro 00IIecTBa.
Oco3HaHue CBOMX KOHCTUTYLIMOHHBIX NIPaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U JIP 1.2
IIPaBOMIOPSIIKA.
IIpunstue TPaIMLUMOHHBIX HAIMOHAJIBHBIX, OOIIEYEIOBEYECKIX I'YMaHUCTHYECKUX JIP 1.3
1 IEMOKPAaTHYECKUX LIECHHOCTEH.
I'oToBHOCTE IPOTHBOCTOSATH HACOIOTUH IKCTPEMU3MA, HAMOHATIN3MA, KCceHo(hoouH, JIP 14
JUCKPUMHHAIIUY 110 COLIMANBbHBIM, PEIMIHO3HBIM, PACOBBIM, HALIMOHATIBHBIM IIPU3HAKAM.
I'oTOBHOCTB BECTH COBMECTHYIO IESTEILHOCTD B HHTEpPECAX TPAXKIAHCKOTO O0IIECTRa, JIP 1.5
y4acTBOBATh B CAMOYIPABICHNUH B podeccroHanbHOI 00pa3oBaTebHOM OpraHU3aINH 1
JIeTCKO-FOHOIIECKUX OpraHU3aIHUsX.
YMeHue B3auMOACHCTBOBATh C COUUAIbBHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX JIP 1.6
(GYHKIMSAMY U Ha3HAYCHUEM.
I'0TOBHOCTH K T'yMaHUTapHO! U BOJIOHTEPCKOM JESATEIBHOCTH. JIP 1.7
2. [laTpuoTnyeckoe BOCIIUTAHUE

ChopMHPOBaHHOCTD POCCHIICKOM I'paXkIaHCKOI MASHTUYHOCTH, TATPHOTH3MA, YBAKCHUS K JP 2.1
CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH Nepea PoauHOM, roplocTy 3a CBOM Kpaii, CBOXO
Ponuny, cBOI SI3BIK U KYJIBTYPY, IPOIJIOE U HACTOSIEE MHOTOHAIIMOHAIILHOTO HapoJia
Poccun.
LleHHOCTHOE OTHOILIEHKE K TOCYIapCTBEHHBIM CUMBOJIAM, HCTOPUUECKOMY U IPUPOTHOMY JP 2.2
HACIIeIMI0, TAMATHUKAM, TpaguLuusaM HaponoB Poccun, noctikenusM Poccnu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPY/IE.
Wpneitnas y0exI€HHOCTh, TOTOBHOCTH K CIIy>KeHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh JP 2.3
3a ero cynp0y.

3. lyXx0BHO-HPABCTBEHHOE BOCIIUTAHUE
Oco3HaHue TyXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa JIP 3.1
CdhopMHUpOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBECHUS JIP 3.2
CriocoOHOCTh OIICHUBATH CUTYAIIUIO U IPUHAMATh OCO3HAHHBIC PEIICHHS, OPHCHTHPYSICh Ha JP 3.3
MOpPaJbHO-HPAaBCTBEHHBIE HOPMBI M IECHHOCTH
Oco3HaHue JINYHOTO BKJIA/IA B TOCTPOEHHUE YCTOHYMBOTO OyAyIIero JIP 3.4
OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSIM 1 (W) APYTUM WIIEHAM CEMbH, CO3aHHUIO JIP 3.5
CEMbH Ha OCHOBE OCO3HAHHOIO MPUHATHS HEHHOCTEN
CEeMEWHON KHU3HHU B COOTBETCTBHH C TpaaulUsIMU HapooB Poccun

4. IcreTn4yecKoe BOCIUTAHNE

OcTeTH4ecKoe OTHOIIEHIE K MUPY, BKITIOYast 3CTETHKY OBITa, HAYYHOTO W TEXHHYECKOTO JIP 4.1
TBOPYECTBA, CIIOPTA, TPY/a U OOIIECTBEHHBIX OTHOIICHUH
CnocoOHOCTh BOCIIPUHUMATH PAa3JIMYHbIE BUJIBI ICKYCCTBA, TPAIUIINU U TBOPYECTBO CBOETO JIP 4.2
1 IPYTHX HApPOAOB, OIIYIIATh SMOIMOHAIBHOE
BO37IEHCTBUE UCKYCCTBA
YO6exIeHHOCTh B 3HAYUMOCTH JJIs1 TMYHOCTU U OOIIECTBA OTEUECTBEHHOTO U MUPOBOTO JP 4.3

HCKYCCTBA, STHUYCCKUX KYJIbTYPHBIX Tpaununﬁ 1 HAPOJAHOI'0 TBOPYECTBA
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I'0TOBHOCTB K CaMOBBIPAXKEHUIO B PAa3HBIX BHJIaX UCKYCCTBA, CTPEMJICHHUE MIPOSBIAThH JIP 4.4
Ka4eCTBa TBOPYECKOH JINTHOCTH
5. ®usnueckoe BOCIIUTAHUE
ChopMupOBaHHOCTE 340POBOTO U OE30MACHOTO 00pa3a )KU3HHU, OTBETCTBEHHOTO OTHOIICHHUS JIP 5.1
K CBOEMY 3/I0POBBIO
ITotpebHOCTD B PU3UIECKOM COBEPIICHCTBOBAHHH, 3aHATHAX CIIOPTHBHOO3IO0POBHTEIHHON JIP 5.2
JeSITeIbHOCTBIO
AXTHBHOE HENPUSITHE BPETHBIX MPUBBIUCK W MHBIX (JOPM IMPUUNHEHUS Bpeaa GU3HIECKOMY JIP 5.3
U TICUXHYECKOMY 3/10pPOBBIO
6. TpyaoBoe BocnuTaHue
['0TOBHOCTH K TPY/Yy, OCO3HAHUE IIEHHOCTH MACTEPCTBA, TPYI0TH00HE. JIP 6.1
['oTOBHOCTE K aKTUBHOM I€ATEIBHOCTU TEXHOJOTUYECKON U COLIMAIbHONW HAIIPAaBJIEHHOCTH, JIP 6.2
CHOCOOHOCTh MHULMMPOBATH, INTAHUPOBATh U CAMOCTOSITENILHO BBIMOJIHSTE TAKYIO
JeSITeIbHOCTb.
WHTepec k pa3numyHbIM cepaM NpodheccHoHaTbHON A TEIBHOCTH, YMEHNE COBEPIIATh JIP 6.3
OCO3HAHHBIA BBIOOD Oymymieil mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HCHHBIC
IIJIaHBI.
I'oToBHOCTB M cTIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO HA MPOTXKEHUU BCEi JIP 6.4
KHM3HU.
7. JKkoJorn4yecKoe BOCIUTAHHE
ChopMHPOBaHHOCTB 3KOJIOTHUECKOH KYJIbTYpBI, TOHUMAaHUE BIMSHUS COL[HAIBHO- JIP 7.1
9KOHOMHYECKHX IIPOIIECCOB HA COCTOSHHIE PUPOIHON M COLMATIBHON CPEJIbl, OCO3HAHHUE
JI00aTBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIEM.
[TnanupoBaHne 1 OCYIIECTBICHUE ICHCTBHI B OKPYXKAIOIIEH cpe/ie Ha OCHOBE 3HAHUS LeTeH JIP 7.2
YCTOMYMBOI'O Pa3BUTUSA YEJIOBEUECTBA.
AKTUBHOE HETIPUATHE IeHCTBUN, IPUHOCSILUX BPE] OKPYKAIOIEH cpee. JP 7.3
YMeHue MporHO3UPOBATh HEOIArONPUSATHBIE SIKOJIOTHUECKUE TTOCIEACTBUSL JIP 7.4
NIPEANPUHUMAECMBIX JEHCTBUH, IPEAOTBPAILATh UX.
PacmupeHue onbiTa esSTeNbHOCTH 9KOJIOrMUECKON HalpaBJIE€HHOCTH. JIP 7.5
8. IleHHOCTH HAYYHOTO MO3HAHMSA
CdhopMHpOBaHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS JIP 8.1
HayYKH{ 1 OOIIIECTBEHHOHN NMPAKTUKH, OCHOBAaHHOTO Ha INAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHpE.
CoBepIIIeHCTBOBAaHHUE S3BIKOBON M YUTATEILCKON KYJIBTYPHI KaK CPEACTBA B3aNMOACHCTBHUS JIP 8.2
MEXXIY JIFOJIbMH U TTO3HAHUS MHpa.
Oco3HaHue EHHOCTH HayYHOH JeATeIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh IPOSKTHYIO 1 JIP 8.3

HCCICAOBATCIILCKYIO ACATCIIBHOCTh MHANBUAYAJIbHO U B I'PYIIIC.
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2. CTPYKTYPA U COAEPKAHUE OBILIEOBPA3ZOBATEJIBHOI'O IIPEIMETA

2.1.06pem npeaMeTa U BUIBI YIeOHON pabOThI

O0bem yuyeOHOro nmpeaMera U BUAbI Y4eOHOIl padoThI

Bun yueoHoil1 paGoThI

O0BeM B yacax

O0bem oOpa3oBaTeIbHON MPOrpaMMbl JMCHUTIHHBI 117
OcHOBHOe cojiep:;KaHue 117
B TOM YHCJIE:
TEOPETUIECKOE 00YUCHUE 85
MPAKTUYCCKUE 3aHITHU 32
IIpodeccnoHATLHO-OPUEHTHPOBAHHOE COlEPKaHUE 0
BT. ..
TEOpETHIECKOe 00yIeHre 0
MPAaKTUYECKUE 3aHATHUS 0
IIpomesxyTouHas arrectanus (1uddepeHINPOBaAHHBII 324€T) 2
HUTOI'O 117
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1.1 TemaTHYeCKHIi IVIaH U COAepKaHUE 06111e06pa30BaTE/IbHOrO MpeAMeTa

HaunmenoBanue ConepixaHue yueOHOro MaTepnaJa (0CHOBHOe H PO eccHOHAIbLHO- O0Bbem Kol 06X KoMIeTeHIuiA,
pa3aesioB U TEM OPHEHTHPOBAHHOE), 1a00PATOPHBIC M NPAKTHYECKHE 3AaHATHS, 4acoB VIMIHOCTHBIX H
NPUKJIATHON MOYJIb NPEAMETHBIX
pe3yJIbTaToB,
(Gopmuposanuio
KOTOPBIX CIIOCOOCTBYET
JJIEMCHT MPOrpamMmmMbl
1 2 3 4
OcHoOBHoOE cojiep:KaHne 1
Pa3nen 1. OcHOBBI CTPOEHNS BelllecTBa 8
Tema 1.1. OcHOBHOE coep:KaHne 6 OK 01
Crpoenue aroMOB | Teopernueckoe o0yueHune 4
XUMUYECKUX
9JICMCHTOB H CoBpeMeHHasi MOJIC)Ib CTPOCHUS aTOMa. DJICKTPOHHAS KOH(PUTypaIus aroma.
fipupoza Kitaccudukarnms XAMUYIECKHUX JIEMEHTOB (S-, P-, d-371eMeHTHI). BaileHTHBIE 2JICKTPOHBI.
XUMHIICCKON BasileHTHOCTB. DIIEKTPOHHASIIPUPOIA XUMUYECKOM CBA3U. DIIEKTPOOTPUIIATETLHOCTS.
CBAsH KoBanenTHas cBsi3b, €€ pa3HOBUIHOCTH HMEXaHU3MBbl 00pa3oBaHus (0OMEHHBINH U JOHOPHO- 4
akuenTopHbeiii). MonHas cBsa3b. Metammdeckas cBsi3b. BomopoHas cBsi3b.
MexmoJieKyJIpHble B3aUMOJIEHCTBUSL.
U3zotomnbl, 0cHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMa, THOPUAN3AIHSI aTOMHBIX OpOUTATICH.
IIpakTUyeckue 3aHATHSA 2
Pemenne npakTruuecKux 3aJaHuid HA COCTABIIEHHE AIEKTPOHHO-TpadudecKux GopMys SJIeMEHTOB 1—
4
TIEPHOIOB.
Pemienue 3ananuii Ha UCTIOIB30BAHUE XUMUYECKOM CUMBOJIUKY U HA3BaHUI 2
COEIMHEHNH TOHOMEHKIIAType
MEXIYHAPOIHOTO COI03a TEOPETUIECKON U MPUKIATHOW XUMHUU U TPUBHAIIBHBIX
Ha3BaHUH AJIACOCTaBICHUS
XUMHYECKUX (POPMYJT IBYXaTOMHBIX COCTMHEHUI (OKCHUIOB, CYIb(QHUI0B, THAPUIOB H T.I1.) H JPYTUX
HEOPraHUYECKUX COSAMHEHUH OT/IENbHBIX KIIACCOB.
Tema 1.2. OcHoBHOe coiep:kaHne 2 OK 01
ITeproamaeckmii OK 02
3aKOH M Tabiuia TeopeTudeckoe o0yueHue
A Menneneesa IpakTHyeckune 3aHATHS 2
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ITepuoauueckas cucrema xumuieckux snemMeHToB /.M. Menneneea. ®uznueckuii cMbICH
[Teprnonnueckoro 3akona [[.J1. MennmeneeBa. 3aKOHOMEPHOCTH N3MEHEHHS CBOWCTB XUMHIECKUX
3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOro 351eMeHTa B [lepuonnyeckoil cucreme. MUpPOBO33pEHUECKOE U HAYYHOE 3HAYCHUE
[Tepuonnueckoro 3akona [I.1. Menneneesa. [Iporuossl .M. Menneneea. OTKpbITHE HOBBIX
XUMHYECKUX IIEMEHTOB.

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX TEOPETUIECKHX 33JaHUN Ha XapaKTEPU3AIHI0 XUMUIECKIX
JJIEMEHTOB

«Mertamnueckue / HEeMETaUTMIECKUE CBOMCTBA, JIEKTPOOTPUIIATEIBHOCTD M CPOJICTBO K 3JCKTPOHY

XUMUYECKUX IJIEMEHTOB B COOTBETCTBUE C UX JICKTPOHHBIM CTPOCHUEM U TIOJIOKEHHUEM B MEPUOTUYECKON
cucTeMe XuMHIecKuX 3iemMeHToB J.J. MenneneeBay.

Pa3znmen 2. XumMuueckne peakuuu

12

Tema 2.1. Tunsl
XAMHYECKHX
peakuuii

OcHoBHOe coiep:kaHne

Teopernueckoe o0yueHue

Knaccudukanys v TUIBI XUMUYECKUX PEAKIUN C yJacTHEM HEOPraHMYECKHUX BELIECTB.
KoanuecTBeHHbBIE OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUH U PaCUCTEI 110
YpaBHEHUSIM XUMHUYECKUX peakunii. Monb Kak eIuHMIIA KOJMYecTBa BemecTsa. MossipHas Macca.
3aKOHBI COXpaHEHHS MACCHI ¥ SHEPTUH. 3aK0H ABOTaapo. MomnsipHbIil 00beM ra30B. OTHOCHTETbHAS
IUIOTHOCTB T'a30B.

Peakiun koMmiekcooOpa3oBaHus C y4aCTHEM HEOPraHMUECKUX BEIIECTB (Ha mpuMepe
THJIPOKCOKOMIIJIEKCOB IIMHKA 1 aJTFOMUHUS).

HpaKanecRne 3AHATHUSA

CocraBieHue ypaBHEHUH peakuii COeIMHEHNS, Pa3JIOKEHHs, 3aMELLeHNs, 0OOMeHa. Y PaBHEHUS peakui
TOpEHUs], HOHHOTO OOMEeHa, OKHCIICHUSI-BOCCTaHOBIICHUSI.

Pacuer KOIMUECTBEHHBIX XapaKTEPUCTUK UCXOAHBIX BEIIECTB U MPOIYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOJAYKTa PEaKIIUU COSAMHEHUS, €CIIM OJHO M3 BEIISCTB IaHO B U30BITKE
W/WJIH CONEPIKUT IpuMecH. Pacyer MaccoBoi Wi 00bEMHOM JI0JIM BBIXO/a MPOJAYKTA PEaKIHH
COCJIMHEHWUSI OT TEOPETHIECKH BO3MOXKHOTO. PacdeT 00beMHBIX OTHOIIIEHUI ra30B. Pacuetr Macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOYKTA PEAKINH, ECIIA OJTHO U3 BEIIECTB J]aHO B BUJIC PACTBOPA C OIPEICIICHHOM
MacCOBOM J10Jieil paCTBOPEHHOTO BELIECTBA.

ypaBHeHI/ISI okucieHns-soccranoBiaeHus. Crenens okuciaeHus.. OKUCINUTENL U BOCCTAHOBUTEID.
OKHUCITUTENHHO- BOCCTAHOBUTEIBHBIC PEAKIIUH B TIPUPOJIE, TPOU3BOICTBEHHBIX MPOIIECCaX U
KU3HEACATCIIbHOCTU OPraHN3MOB. OKHUCIUTEILHO-BOCCTAHOBUTEILHBIN MoTEeHUOHAJI CPEABI. Cocrasienne
Y YpaBHUBAHUE OKUCIIUTEIHHO- BOCCTAHOBUTEIBHBIX PEAKIMi METOIOM 3JICKTPOHHOIO OaaHca.
THUNUYHBIC HEOPTAHUYECKUE OKUCITUTETH U

BOCCTaHOBUTEJH. DIIEKTPOIN3 PACTBOPOB U PACILIABOB COJICH.

OK 01
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Tema 2.2. OcHOBHoOE coep:KaHue OK 01
OIEKTPOTUTHIECKA | Teoneryueckoe 0GydeHme 2
S AUCcCoUMalus U = =
HOHHELH OGMCH Teopust aneKTpoAUTHUECKON Arcconuanuu. Peakiun nonHoro oomeHa. CoctaBieHne peakLuii HOHHOTO
0o0MeHa IMyTeM COCTaBJICHHS MX TIOJHBIX U COKPALICHHBIX HOHHBIX YPaBHEHHH. 2
I'maponu3 coneil. 3HaueHue THAPONIN3A B OMOIOTHYECKUX OOMEHHBIX Mponeccax. [IpuMenenne ruapomnsa
B IIPOMBILIIEHHOCTH.
JlabopaTopHble 3aHATHS
JlaGopaTtopHas paboTa «PeakIuuy ruapoIm3a.
Hccnenoanue cpesl pacTBOPOB COJICH, 00pa30BaHHBIX CHILHBIMU U CJIA0BIMU ITPOTOJUTAMH, U HX
peakuuii ¢
pacTBopamu mienodn u kapooHara HaTpus. CocTaBIeHNE peaKIui THAPOIIN3a COTEH.
Kountpoabnas
p CrpoeHue BeuiecTBa U XUMHUUECKHE PEAKLIUH. 2
pa6ora 1
Paznen 3. CTpoeHue U CBOIICTBA HEOPTAHNYECKHUX BelIECTB 24
Tema 3.1. OcHoBHOe cojiep:kaHue OK 01
Knaccuuranns, TeopeTnueckoe ofyuenue OK 02
HOMEHKJIATypa U =
CTDOCHIE [Ipeamer HeopraHuveckoi XUMUK. B3auMocBs3p HeopraHuieckux BemecTs. Kiraccuduxanus
p HEOPTraHNYCCKUX BCUICCTB. HpOCTbIe " CJIOKHBIC BCIIIECTBA. OCHOBHBIE KJIACCHI CIOKHBIX BCIIICCTB
HCOPraHMICCKHX (oKCcHIBI, THAPOKCUABI, KUCIIOTHI, coti). HoMeHKIaTypa 1 Ha3BaHNE HEOPTaHWYECKUX BEIIECTB UCXOIS
BCIICCTB U3 UX XUMUYECKOM (pOPMYJIBI MIIM COCTABJIEHUE XMMHYECKON (hOPMYJIbI HCXO/Isl M3 HA3BAHUS BEIIECTBA 110
MEKyHAPOJHON WIM TPUBUAIBHOW HOMEHKJIATYPE. 2
MexmonekyispHble B3auMoaercTBus. Kprucrammorunparsl. ArperaTHble COCTOSTHHSI BELIECTBA.
Kpucrannimueckre u amopgHble BeliecTBa. THITBI KPHCTATMYECKHX PEIIETOK (ATOMHAst, MOJIEKYJISIpHAs,
WOHHAs!, METAJNTN4ecKasi). 3aBUCHMOCTh (PU3MUECKUX CBOIMCTB BEIIECTBA OT THIIA KPUCTATITUIECKON
peweTku. [IpuanHBl MHOr00Opasust BEIIECTB.
COBpeMeHHBIe peaACTaBJICHUA O CTPOCHUHN TBEPABIX, X KUIKUX 1 Fa3006p213HBIX BCUICCTB. >KI/I}1KI/IC
KPHUCTAILIBL.
I[IpakTHYeckue 3aHATHS 4
Pemenue 3amau Ha pacuer mMaccoBoOil A0y (Macchl) XUMHUYECKOTO 3JIeMEHTa (COSAMHEHHS) B MOJIEKYJe
(cmecn). Pemienne npakTHUeCKUX 3aJaHdi MO KIacCU(PHUKALMK, HOMEHKIIATYpe 1 XUMHUECKUM (popmyam
HEOPraHMYECKHX BEILECTB Pa3IMYHbIX KJIAcCOB (HA3bIBATh M COCTABIATH (HOPMYJIBI XMMUYECKUX BEIIECTB,
OTIPENEIIATh MPUHAIIEKHOCTD K KIIacCy). 4

Hcrounnkn xummudeckodl mHpopManuu (HaydHas U y4eOHO-HaydHas JIMTEpPaTypa, CPeACTBa MacCOBOM
nHpopmaruu, ceth HuTeprer m napyrue). Ilowck wHbOpMaruu 1o Ha3BaHWAM, HICHTH(HKATOpaM,
CTPYKTYPHBIM OpMYIIaMm.
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Tema 3.2. ®usuko- [ OcHOBHOE coaep:KaHmne 12 OK 01
XUMHHCCKHC Teopernyeckoe obyueHue 6 OK 02
CBOICTBa
HEOpraHMHeCKHuX Mertamnel. O0mue ¢usnyeckne M XMMHUYECKUE CBOWCTBa MeTayuioB. CrocoObl MoiydeHus. 3HaueHue
BELLECTB METAJIJIOB U HEMETAJUIOB B IPUPOJIE U KUZHENEATETLHOCTH YeJI0BeKa U opranu3mMoB. Koppo3ust MeTansos: 2

BUBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIJIOB OT KOPPO3HHU.

Hemerannel. O6mue puznveckrne U XUMHUYECKUE CBOMCTBA HEMETAIIOB. TUITMYHBIE CBOIICTBA METAILIIOB

IY-YII 2

rpyni. Knaccnukanus 1 HOMEHKIaTypa coeIMHEeHU HeMeTanioB. KpyroBopoTsl GMOT€HHBIX 3JIEMEHTOB

B MIPHUpPOJIE.

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BELIECTB (OKCHAOB, THAPOKCUAOB, KHCIOT,

cojJiel U Ip.). 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB IIPOCTHIX BEILECTB, BOJOPOIHBIX COCAMHEHMH, 2

BBICIIINX OKCHUAOB U THAPOKCHJIOB.

I[IpakTHYeckue 3aHATHSA 4

CocTaBreHue ypaBHEHMII XMMHYECKHUX PEaKIHUH C Y4acTHEM IPOCTBIX M CIOXKHBIX HEOPraHWYECKHUX

BEIIECTB: OKCHIOB METAUIOB, HEMETAJUIOB M aM(OTEpHBIX 3JIEMEHTOB; HEOPraHWYECKUX KHUCIIOT,

OCHOBaHUI U aM()OTEPHBIX THIPOKCUIOB, HEOPTraHUYECKUX COJICH, XapaKTePU3YIOINX X CBOICTBA. 4

PemieHne nNpakTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUd HA CBOWCTBA W IIOJydEHHUE

HEOpPraHUYECKUX BEIIECTB.

JlaGopaTopHble 3aHATHSA 2

JlabopaTtopHas padoTta «CBOWMCTBa METAJUIOB U HEMETAIIJIOBY.

UccnenoBanve Qu3MUECKMX M XUMHUYECKHX CBOMCTB METalJIOB W  HeMeTauloB. PerieHue 2

9KCIIEPUMEHTAIBHBIX 3aJad MO CBOMCTBAM XWMHYECKHM CBOMCTBaM METAJZIOB M HEMETAIUIOB, IO

PAacIO3HaBaHUIO U TIOIYYEHHIO COETUHEHNI METAJIIOB M HEMETAIIJIOB.
Tema 3.3. OcHoBHOe cojiep:kaHune OK 01
TIpoussozcTBo Teoperudeckoe odydeHue 2 OK 02
HEOpPraHUYECKUX
BelecTs. HaveHe OO6uue npeacTaBIeHHs O TPOMBILIIIEHHBIX croco0ax Mosy4yeHus XMMHUYECKUX BEeLIeCTB (Ha MpUMepe

MIPOM3BOJCTBAa aMMHUAKa, CEPHON KUCIIOTHI).
1 IPUMCHCHHC B UYepHas 1 uBeTHast MeTauryprus. [IpakTnueckoe npUMEHEHHE 3IEKTPOIU3a ISl IOy YEHUS 2
ObITy 1 Ha IIEJIOYHBIX, MEJTOTHO3EMENBHBIX METAJUIOB U alfoMUHUS. CTEKIIO U CHIIMKATHAS TIPOMBIIIIIEHHOCTb.
TIPOU3BOACTBEC [Ipo6GiemMa 0TX0/I0B ¥ TOOOYHBIX IPOIYKTOB.

IIpakTHYecKue 3aHATHSA 2
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Pemenne mpakTHKO-OPHEHTHPOBAHHBIX 33aHUN O POJIM HEOPTAHUYECKOW XUMHHU B Pa3BUTUN MEIULINHBL,

CO3JIJaHMH HOBBIX MAaTEpUaJIOB (B CTPOUTENILCTBE U AP. OTPACIIAX IIPOMBIIITIEHHOCTH), HOBBIX HCTOYHUKOB 2
SHEPTUN
(ampTepHATUBHBIE HCTOYHUKHU SHEPTHH) B PEILICHUU TPOOJIEM SKOJIOTHIECKON, SJHEPreTHIECKONH U
MUILEBON 6€30IaCHOCTH.
Konrposnnas CBoiicTBa HEOPTaHNYECKUX BELIECTB. 2
pa6ora 2
Paznen 4. CTpoeHue U CBOIICTBA OPraHMYeCKUX BelleCTB 28
Tema 4.1. OcHoBHOE coiep:KaHue OK 01
Knaccndukarus, TeopeTnueckoe ofyuenue 2
CTpOEHHE U —
HpeILMCT OpPraHn4cCKoOu XUMHHU. B3aumocBs3b HCOPraHNYCCKUX U OPraHnv4CCKUX BCIICCTB.
HOMEHKJIaTypa XUMHYECKOE CTPOCHHE KaK TOPSAAOK COCAWHEHHS aTOMOB B MOJIEKYJIE€ COIJIACHO MX BaJCHTHOCTH.
OPraHMYECKHX OCHOBHBIC TOJOXKEHUSI TEOPHUH XUMHUYECKOTrO CTPOECHMSI OpraHudeckux coeauHenuii A.M. Bbytiepona.
BEIECTB YTrnepoaHbIii CKeNeT OpraHMYecKoil MOJeKymnbl. MOIeKyIsapHble W CTPYKTypHBIE (pa3BepHYTEHIE,
COKpaIllCHHbIE) XUMHUYECKHE (OPMYNbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XMMHYECKOTO CTPOCHUS]
Monekyd. M3omepus u m3omepsl (CTPYKTypHas, reoMerpuueckas (Luc-tpaHc-uzomepus). KpartHocts
XUMHYECKOH CBA3H.
[onstne o QyHKIMOHANBHON Tpymme. [IpUHIMTBI KiIaccu(UKAIMA OPraHUYeCKUX COEJIWHEHHH.
MesxayHapogHasi HOMEHKJIATypa ¥ IPUHIMIIBI HOMEHKJIATYPhl OPraHMIeCKUX COCAMHEHHH.
I[IpakTHYecKkue 3aHATHS 2
HomeHnknarypa opraHMuecKMX COEIMHEHHMH OTIENbHBIX KIAcCOB (HACBHILICHHBIC, HEHACHIIICHHbIE U
apOMAaTUYECKUE YTIIEBOJIOPObI, CHHUPTHI, (PEHOJNBI, ajbJerujbl, KETOHbI, KapOOHOBBIE KHCIOTHI U JIp.)
CocraBieHHe TMOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHMYECKHX BEIIECTB OTIEJIBHBIX 2
KJIaCCOB, MCIIOJIB3YS UX Ha3BaHHS 0 CHCTEMAaTUYECKOW HOMEHKIaType. Pacdersl mpocreiimei ¢hopMyIbl
OpraHU4eCKOM MOJIEKYJIBI,
MCXOJIs U3 AJIEMEHTHOro coctasa (B %).
Tema 4.2. CoiicTBa | OCHOBHOE COIEpPIKAHME 14 OK 01
OPTaHIHCCKHX TeopeTnueckoe ofyueHne 10 OK 02
COEIMHEHU v =
DU3NKO-XMMHYECKHE CBOWCTBA OPTaHNIECKUX COEAMHEHUH OTAEIBHBIX KJIacCOB (0COOEHHOCTH
KJaccu(puKaMy 1 HOMEHKJIATYPbl BHYTPH KJlacca; TOMOJIOTHUECKHH P 1 o0mas Gopmysia; H30MepHs;
(m3nyecKue CBOICTBA;
XMMUYECKHE CBOMCTBA; COCOOBI MOTyYeHHUs):
— TIpeJIeNbHBIE YTIIeBOIOPOAbl. [ opeHre MeTaHa Kak OMH U3 OCHOBHBIX HCTOYHUKOB TeIlia B
MIPOMBIIIEHHOCTH U ObITY. CBOKCTBA MPUPOAHBIX YTIEBOJOPOIOB, HAX0XKIEHUE B IPUPOJIE U 2

MNPUMCHCHHC aJIKAHOB;
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— HeMpeeabHbIC U apOMaTHYECKHE YIIIeBOA0POAbl. [TonuMepu3alust STHIeHa KaKk OCHOBHOE HANPaBJICHHUE
€ro UCIoNb30BaHus. ['opeHne aneTieHa Kak HCTOUYHHK BHICOKOTEMIIEPATYPHOTO IJIAMEHH ISt CBAPKU H
pesku

METAJIOB;

— KHUCIIOPOJICO/IEpKAIllNe COEAMHEHUS (CHUPTHI M TPOCTBIE 3PUPHI, (EHOJBI, aTbIETHIB W KETOHBHI,
KapOOHOBBIE KHCIOTHI M WX MPOWM3BOMHBIC). [IpakTHueckoe MpUMEHEHHE ITHIICHTJIMKONS, TIIHIIEPHHA,
(enona. [Ipumenenue dopmanbleruia, aneTalbIeTuIa, YKCYCHON KUCIOTHL. MBUTa KakK COJHM BBICIIAX
KapOOHOBBIX KHUCJIOT. Motommue

CBOMCTBA MBIJIA;

— a30Tco/ieprKallue COSMHEHHS (aMUHBI 1 aMHHOKHUCIIOTHI, OSIIKH).

Knaccudukarms n 0coOeHHOCTH OpraHUYECKHX Peakiiid. PeakiimoHHbIe IEHTPHI. Pannkansl.
ITepBonauanbHbie
MIOHSTHA O TUNAX U MEXaHU3MAaX OPTaHUYECKHUX PEaKIHil.

IIpakTHYeckue 3aHATHS

Pemenne nenovek npespameHnii Ha TEHETHYECKYIO CBA3b MEXAY KJIacCaMU OPraHMYECKAX COEINHEHHM C
COCTABJICHMEM Ha3BaHUN OPraHUYECKUX COCAMHEHHMU 10 TPUBHAIIBHON WIA MEXAYHAPOIHON
CHUCTEMaTH4YECKON

HOMEHKJIaType. Penienne pacdeTHBIX 3a7a4 110 YpaBHEHHAM PEAKIHMN C yIaCTHEM OPraHUYECKHX BEIECTB.

JlaGopaTopHbIe 3aHATHSA

JlaGopatopnas pabota «llomyueHue 3TuIeHa U U3Y4EHUE €TI0 CBOMCTBY.

[Nony4enue sTHNIEHA U3 3TaHOIIA B TA00OPATOPUH U U3YUYEHHUE ero GU3NIECKUX U XUMHYECKHX CBOMCTB.
CocraBinenue peakuuii IpUCOSINHEHHUS U OKUCIICHUS HA PUMEpE dTUiIeHA. Perrenne pacyeTHbIX
3aJa4 C UCTOJIb30BaHUEM IFIOTHOCTH T'a30B 110 BOAOPOILY U BO3AYXY.

Tema 4.3.
Opranunueckne
BEIISCTBA B
JKU3HEICATEIILHOCT
1 YeJIOBEKa.
IIpousBoacTBO U
MIPUMEHEHUE
OpTaHUIECKUX

OcHoBHOE CoA€epKaHue

TeopeTquCRoe oﬁyqe}me

Buooprannyeckue coenunenus. [Ipumenenue u Ouosiorndeckas poib yriaepoaoB. OKUCIIEHHE YTIIEBOIOB
— MCTOYHMK JHEPTUH KHUBBIX OpraHu3mMoB. O0nacTu npuMeHeHHs aMUHOKHUCIOT. [IpeBpamienns O6eiaKkoB
nuiy B opraHusme. buonorndeckue ¢ynkuun OenkoB. buonmormueckue ¢yHKUuM XupoB. Ponb
OpPraHWYEeCKOW XMMHUH B PEHICHNH MPoOJIeM MUIeBor 0€30acHOCTH.

HyxnenHnoBble KHUCHOTH: cocTaB U cTpoeHne. CTpoeHne HykiaeoTuaoB. COCTaB HYKJIEWHOBBIX KHCIOT
(JHK, PHK). Ponp HyKI€HMHOBBIX KUCIIOT B KHU3HEACATEIHBHOCTH OPraHU3MOB,

OK 01
OK 02
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BEIIIECTB B [Tpon3BOACTBO OpraHNYECKUX BEIIECTB: MPOMU3BOACTBO MeTaHoJa, nepepaborka Hedru. [loamsTHnen kak
IPOMBIIUIEHHOCTH | KDYITHOTOHH&KHBIM TMPOJYKT XMMUYECKOrO mnpousBoicTsa. I[lpumenenne stwiena. IIpousBoactso u
MIpUMEHEHHUE KayyyKa U PE3UHBI.
CuHTeTHYECKNE W HCKYCCTBEHHBIE BOJIOKHA, MX CTpOEHHE, CBoicTBa. IIpakTHueckoe HCIONb30BaHUE
BOJIOKOH. CHHTETHYECKHUE IUICHKU: H30JISILIUS IS IPOBOIOB, MEMOPAHBI 715l ONPECHEHHS BOJIBI, 3aIIUTHBIC 2
IUIGHKHA A7 aBTOMOOWIEH, MJIacThIpH, XUPYPrHUecKHe MOBS3KH. HoOBBIE TEXHONOTHH JalbHEWUIero
COBEpILIEHCTBOBAHMSI TOJIMMEPHBIX MaTEPHAJIOB.
Ponp opranndeckoil XMMHHM B pEMICHUH MPOOJIEM DHEPTETHICCKON O€30MacHOCTH, B Pa3BUTHH
MEAWIUHBI, CO3JaHUM HOBBIX MAaTepHajoB, HOBBIX HMCTOYHHKOB JHEPTUU (ATbTEpHATHBHBIC
WUCTOYHUKH SHEPTHN).
IIpakTHYecKkue 3aHATHS 2
Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUM 10 COCTABIECHUIO XUMUYECKUX PEAKIIUH,
OTPAXKAIOIIUX XUMUYECKYIO aKTUBHOCTh OPTaHMUECKHUX COeIMHEHUH B pa3IMYHBIX Cpeax 2
(MIpUpOIHBIX, OMOJIOTHYECKHX,
TEXHOTCHHBIX).
Koutpoabnas .
p CTpyKkTypa U CBOMCTBa OPraHMYECKUX BEILIECTB. 2
pa6ota 3
Paznen 5. KuneTrnyeckue u TepMOIMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XHMHYECKUX PeaKkumii 12
Tema 5.1. OcHoBHOe cojiep:kaHue OK 01
Kuneriieckue TeopeTnueckoe ofyueHne 2 OK 02
3aKOHOMEPHOCTH Xumuueckre peakuuu. Kiaccudukanus XUMHUUECKUX peakiuid: 1mo (a3oBOMy COCTaBy (TOMOTCHHBIC U
IPOTEKAHMS TETEPOTreHHBIE), 10 UCIIOIB30BAHUIO KaTAIH3aTOpa (KaTAIUTUYECKUE U HEKATATUTHIECCKUE).
XUMHUECKUX CKOpOCTh peakIiH, €€ 3aBHCHMOCTh OT PAa3JIMYHBIX (AKTOPOB: TPUPOABI PEATHPYIOMIMX BEIIECTB,
peakiuit KOHIIGHTPAIH pearupyronInx BEIIeCTB, Temmeparypsl (npaBwio Bant-I'odda), ruomann peakiimoHHOR 2
MTOBEPXHOCTH, HAJIMYMS KaTtainu3aTopa. Posb KaTanmn3aTopoB B MPUPOJE U MPOMBIIIIIEHHOM MTPOU3BOICTBE.
DHeprusi aKTHBAallMW. AKTUBHPOBaHHBIA Komrulekc. Karanmmzatopsl u karamms. Ponb karanm3aTopoB B
MIPUPO/IE ¥ POMBINIJICHHOM ITPOU3BOICTBE.
JlabopaTopHbIe 3aHATHS 2
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W3ydeHne 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW PEaKIMA OT KOHIICHTPAIUU PEeardupyroIUX BEIICCTB U
TEMIIEPATYPHI.

JlaboparopHnas paboTa Ha BEIOOD:

1. JlaGoparoprnas pabora «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAaKIMH OT KOHIEHTPALWH:
pearupyromux BemecTB». lcciemoBaHue 3aBHCHMOCTH CKOPOCTH pEaKIUM OT KOHIIEHTPAIWH.
OnpefereHne KOHCTAHTBI CKOPOCTH PeaKluy rpauuecKuM METOI0M.

2. JlaGoparopnas pa6ora «OIpeneleHue 3aBHCHMOCTH CKOPOCTH PEAKIMH OT TEMIIEPATypPhI».
HccnenoBanne 3aBHCHMOCTH CKOPOCTH PEAKIIMU OT TeMIIepaTypbl. PacueT sHeprium akTHBaIlliy peakIny.
Pemenne mpakTHKO-OPHEHTHPOBAHHBIX 3aIaHUH HA aHAIN3 (PaKTOPOB, BIUSIONINX HA H3MEHEHNE CKOPOCTH
XUMHMYECKON peaKiini.

Tema 5.2.
TepmoauHaMuueck
1€ 3aKOHOMEPHOCTH
MPOTEKaHUS
XUMHNYCCKHUX
peaxuumii.
PaBHOBecue
XUMHNYCCKHUX
peaxuuii

OcHoBHOE CoAeprKaHue

TeopeTquCKoe oﬁyqelme

Knaccudukanus XuMUYeCKUX peakiuii: mo TermioBoMy d(¢dekTy (IK30TepMUUECKHE, IHIOTEPMUUECKHE),
no ooOpatumoctd (oOpaTumble W HeoOpaTumble). TemnoBble 3(PQEKTHl XUMHUECKUX PEaKIHi.
Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peakiuii. XMMHYECKOE PaBHOBECHE M €r0 CMELICHUE MO0
JCHCTBUEM Ppa3IMYHBIX (AKTOpOB (KOHIEHTPALMSl PEarcHTOB MM MPOAYKTOB pEaklHd, NaBliCHHE,
TeMIlepaTypa) JUlsl CO3JaHNs ONTUMANIBHBIX YCIOBUHA MPOTEKAHUS XUMHUECKHX TPOLIECCOB.

[Nonsitie 00 sHTaNBIMK 1 3HTpoHU. DHeprus [ mooca. 3akon ['ecca u ciencTBus u3 Hero. Poib cMeneHus

PaBHOBECHA B TCXHOJOTHMYCCKUX ITPOLIECCAaX.

IIpakTHYeckue 3aHATHS

[punnun Jle llatense. Biusaue pa3nnyHbIx (GakTOpoB Ha H3MEHEHNE PABHOBECHUS] XUMHUECKUX
peakiuii. 3aK0oH JeMCTBYIOMIMX MacC U KOHCTaHTa XUMHYECKOTO paBHOBecHs. PacueTsl paBHOBECHBIX
KOHIIEHTpAIMi pearnpyronX BENIeCTB U MPOYKTOB peakiuii. PacueTs! TeruioBoro adgdekra peakum.
Pemenne npakTHko-opreHTUPOBaHHBIX 33JaHAN HA TprMeHeHne npuHnuna Jle-lllaTense st HaxXoKaeHHUS
HaIpaBJICHUs CMELLEHNS PABHOBECHS XUMHUECKON PEaKIMU U aHaINu3 (PaKTOPOB, BIMSIONINX HAa CMEIIECHUE
XUMHUYECKOTO PABHOBECHSL.

OK 01
OK 02

JlabopaTopHbIe 3aHATHS

JlabopaTtopHas padota «/3ydeHue BIHSHUS pa3IMIHBIX (DAKTOPOB HA CMEIICHUE XHMHIECKOTO
paBHOBecus». VccienoBaHue BIMSHUS U3MEHEHUS KOHIIEHTPAILIMK BEILIECTB, PEAKIIMU CPEBI U
TeMIIepaTyphl Ha CMEIICHUE

XUMUYECKOro paBHoBecHs. CpaBHEHHE MOIYUYEHHBIX PE3YJIbTATOB C TEOPETUUECKU MPOTHO3UPYEMBIMU Ha
ocHoBe npuHnuna Jle [latense.

Kontpoabnas
pabdora 4

CKOpOCTh XUMHUYECKOH PEaKIK U XUMUYIECKOE PAaBHOBECHE.

Pa3sneu 6.

I[ncnepcnble CHCTEMbI

10
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Tema 6.1. OcHoOBHOE coiepKaHue OK 01
Aucnepcrble TeopeTnyeckoe oGyuenue OK 02
CHCTEMBI U OK 07
(bAKTODEL KX Hucnepcubie cuctemsl. Komonansie cuctemMbl. ICTUHHBIE pacTBOPHI.
CTONUHBOCTH PactBopenne kak ¢usnko-xumudeckuii mporecc. PactBopel. CriocoObl TPHUTOTOBJICHHS PACTBOPOB.

y PactBopuMocTs. MaccoBast 107151 pacTBOpEeHHOTO BeniecTBa. [IpenensHo nomycTuMble KOHLEHTPAUU U UX

HCIIOJIb30BaHKE B OLIEHKE HKOJIOIMYECKOM 6e3011acCHOCTH.

Knaccudukanusa mucnepcHslx cucteM Ho coctaBy. CTpoeHHe W (DaKTOpBl YCTOMYMBOCTH TUCTIEPCHBIX

cucreM. Pacro3sHaBaHue UCTUHHBIX PacTBOPOB, KOJUIOWAHBIX PACTBOPOB M TPyOOAMCHEPCHBIX CHUCTEM.

Crpoenne wmuueiisl. PaccenBaHWe cBeTa MpH MPOXOXKAECHHH CBETOBOTO MyYKa 4Yepe3 ONTHYECKH

HeomHOpOoIHYI0 cpeny (3ddexra Turnans).

[pakTnyeckune 3aHATHS

Pemrenue 3agay Ha MPUTOTOBJIICHUE PACTBOPOB.

Pemenne MMPAKTUKO-OPHUCHTUPOBAHHBIX PACYCTHBIX 3aI[aHHﬁ Ha JUCTICPCHBIC CUCTCMbI, UCITIOJIL3YCMBIC B

OBITOBOH ¥ IMIPOU3BOICTBEHHON NEATEIHEHOCTH YeJIOBEKA, C TIO3UIINH 3KOJOTHUECKON O€30MacHOCTH

HOCJEACTBUN U

TPaMOTHBIX PEIICHHUI TTPOOIIEM, CBSI3aHHBIX C XUMHUEH.
Tema 6.2. OcHoBHOe coiep:kaHue OK 01
Hccenenosanne JlaGopaTopHbie 3aHATHS OK 02
CBOHUCTB

JlaGopatopnas pabora «IIpurorosneHue pacTBOPOB».
JHCTIEPCHBIX CUCTEM - .
- [IpuroToBiaeHne  pacTBOpPOB  3aJaHHOM  (MOJIIpHOM)  KOHUEHTpauuu (C  HPAKTHKO-

OPUCHTHUPOBAHHBIMH BOIIPOCAMU ), OIIPECACIICHUE CPE€Abl BOAHBIX paCTBOPOB.
UACHTU(UKALIUN P P P ), onpen pen A p P

JlaGopatophas pabora «lccneqoBaHle AUCIEPCHBIX CUCTEM.

[IpuroToBiaeHne M H3y4e€HHE CBOICTB IHUCIIEPCHBIX CHUCTEM pAa3HbIX BUAOB: CYCIECH3WUH, 3MYJIBbCHH,

KOJUIOMJHOT'O pacTBOpa. CpaBHeHI/Ie CBOMCTB UCTHUHHBIX U KOJUIOMAHBIX PAaCTBOPOB, BBIABJICHUEC OCHOBHBIX

pa3Inuuil MEXly HUMU.
KonTpoabnas

JucrniepcHble CUCTEMBI.
pabora 5
Paznen 7. KauyecTBeHHBIE peaku 00HAPY:KeHUSI HEOPTAaHUYECKUX H OPraHMYecKHX BellecTB
Tema 7.1. OcHoBHOe corep:kaHue OK 01
ObHapy:enne IpakTnyeckue 3aHsATHS OK 02
HEOPraHNYCCKUX

KaTHMOHOB M1 aHHMOHOB

KadecTBeHHbIC XMIMUYECKHE PEAKIIHHU, XapaKTepHbIE UIsT 0OHAPYKEHUST HEOPTaHUIECKUX BEIICCTB
(xaTroHOB 1 aHNOHOB). CocTaBJIeHNE ypaBHEHUH peakinii oOHapykeHus katnoHoB [-VI rpymnm u
AQHHOHOB, B T.4. B MOJICKYJISIPHOIM 1 MOHHOH (popMax.

Peakiuu oOHapyxeHns1 HEOPraHUUECKUX BEIECTB B pealIbHBIX 00bEKTaX OKPYKAIOLIEH Cpeabl.

JlabopaTopHbIe 3aHATHS
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OOHapy>keHre HEOpraHNYeCKUX BeecTB (KaTHOHOB [-VI rpynn nin aHMOHOB) € HCIIOJIB30BaHUEM
Ka4eCTBEHHBIX aHATUTHUECKUX PEaKIHi.

JlaboparopHnas pabora Ha BEIOOD:

1. JlaGoparopHas paboTa « AHaTMUTHYECKUE PeakUul KaTHOHOB |-V rpymm».

[TpoBenenye KaueCTBEHHBIX PEAKIMH, HCTIONB3YEMbIX Ul OOHAPYKEHUsI KaTHOHOB | rpymmsl (Kamus,

HaTpusA, Maruus, aMmMmoHusl), Il rpymmer Ha mpumepe O6apwus, III rpynme — cBunama, [V rpynmsr — 2
TIOMUHHSA,
V rpynmnsl — xenesa (1L u I11), VI rpynmer — Hukens. Onucanne HaOMOAaeMbIX SBICHUN U COCTaBIICHHE
XHUMUYECKUX PEeaKLuil.
2. JJabopaTopHas paboTa « AHATUTHUYECKUE PEAKLIUH aHHOHOB.
[IpoBeneHme kKaueCTBEHHBIX PEAKIIHIA, UCTIONB3YEMBIX JIJIsl OOHApy>KEHUS aHHOHOB: KapOoHaTa,
¢docdara, cynbdara, cynbduna, HuTpara, xjaopuaa u Ap. Onucanue HaOJIOJaeMbIX SBJICHUH 1
COCTaBJICHHE XUMUYECKUX PEeaKIHH.
Tema 7.2. OcHoOBHOE coiep:KaHHe OK 01
Obuapyxenue IpakTHuecKue 3aHATHS 2 OK 02
OpPTaHUYECKUX
BEIIECT OTIETBHBIX KauecrBennsie XHMHYECKHE PEaKIIMH, XapaKTepHbIe JUis oOHapyKeHHs OTAENBHBIX KIACCOB
OpPTaHMYECKUX COeIMHEHUH: (PEeHOIOB, allbAEru/I0B, KpaxMaa, YKCYCHONH KUCIOThI, aMUHOKHCIIOT U 2
KIIACCOB C p.
HMCTIOJIP30BaHNCM Jenaryparust O€IKOB TP HATPEBAHUY, [IBETHBIE PEaKIINH OEITKOB.
KatCeCTBCHHBIX CocTaBiieHHe KaueCTBEHHBIX PEaKIUi 00HAPYKEHHS OPTaHMYECKUX COEJMHEHNH OT/ENBHBIX KJIACCOB.
peaKiiy JlaGopaTopHble 3aHATHSA 2
OOHapyeHHe OpraHNYECKUX COSTMHEHH OT/IEBHBIX KIIACCOB.
JlaboparopHas paboTa Ha BEIOOD:
1. JlaGoparopHas pabora «KauecTBEHHBIE PEAKIIMK HA OTAEIbHBIE KIACChl OPraHUYECKHX BEILECTBY.
[IpoBeneHre kKaueCTBEHHBIX PEAKIIHIA, UCTIONB3YEMBIX JIJISl OOHAPYKEHUS OPraHUIECKHUX BEIIECTB 2
Pa3IMYHBIX KITACCOB: ()EHONIOB, allbJIETUIOB, KpaxMala, YKCYCHON KUCIOThI, AMHHOKHUCIIOT, OSIIKOB U
np. Onucanve HaOJIF01aeMbIX SIBJICHUN U COCTABIICHUE XUMHUCSCKUX PEAKIUM U/ UM CXEM.
2. JlaboparopHras paboTa «Ka4ecTBEHHBIN aHATN3 OPraHUIECKUX COEAUHEHHMI 110 (QYHKIMOHAIBHBIM
rpymmam.
[IpoBenenne kaueCTBEHHBIX PEAKIIHIA, UCTIONH3yEMBbIX ISl PacliO3HABAHMS OPTraHMYECKUX BEUIECTB
OTAENBHBIX KI1aCCOB MO (YHKLIHUOHAIBHBIM IPYIIaM: Ha IpUMEpPEe aMUHOKHUCIIOT U KapOOHOBBIX KHCIIOT,
CHHUPTOB U (DEHOJIOB,
JIBJCTUIOB U KeTOHOB. Omucanne Hab0AaeMbIX SBJICHUI U COCTaBIICHNE XUMHUYECKUX PEaKIMi 1/ UiIH
CXEM.
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COEeP:KAHNE (COIEPKRAHUE MPUKIATHOT0 MOTYJIs) 42
Paznen 8. Xumus B ObITY M IPOM3BOACTBEHHOIM 1eATEIHHOCTH YeJ0BeKa 6 OK 01
Tema 8.1. OcHoBHOe cofiep:kaHue OK 02
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Xumus B OBITY U IIpakTUyeckue 3aHATUS 6 OK 04
TMPOUSBOACTBCHHON (3 jorpueckas Ge30MaCHOCTh TIOCIEACTBHI GBITOBOI H MPOM3BOACTBEHHOM JESATEILHOCTH YeIOBEKA, OK 07
ACATCIILHOCTH CBSI3aHHAS C IepepabOTKO BEIIECTB; TIOUCK M aHAIN3 XUMHUIECKOH HH()OPMAIINN U3 PA3THIHBIX
Henoseka WCTOYHHKOB (Hay4YHas ¥ yueOHO-Hay4dHas JINTEPATypa, CPEACTBa MACCOBOM MH(pOpMaIny, ceTh

WutepHeTt u apyrue).

Keiicsl (¢ yuerom Oyaymieit mpodeccnoHanbHON ASATENLHOCTH) HA aHAIN3 HHPOPMAIUH O

MPOU3BOJCTBEHHOH JIESTEIBHOCTH YEJIOBEKA, CBI3aHHOM ¢ mepepabOTKOM 1 MOTydYeHHEM BEIeCTB, a

TaKXe ¢ 9KOJIOTHIECKON 06€30MacHOCTHIO. 2

3ammura Keiica: [IpencraBiaeHue pe3yapTaTOB pelIeHHs KEHCOB (BBICTYIJICHUE C MPE3CHTAIIEH )
*Paznen 9.1. UccenoBanue 1 XMMHYECKUI aHAIN3 00beKTOB Ouochepbl (/151 yKPYNHEHHBIX TPy CHeNUAIbLHOCTEl/ 36
npodeccuii:
19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)
Tema 9.1.1. OcHOBHOE coep:KaHne OK 01
OcHosbl 5 JlaGopaTopHble 3aHATHS
1abopaTopHOii —
HpaKTHKH B JlaboparopHas padota «OCHOBBI 1a00PaTOPHON MPAKTUKM.
IPO(ECCHORATHHEL JlaboparopHast ocyia ¥ XuMUYecKue peakTuBbl. OCHOBHBIE JIaOOpaTOpHbIe onepanun. JlabopaTopHoe 2
X 1aGOpaTOpHsIX obopynoBanue. TexHuka 6€30MaCHOCTH U MpaBwiia paboTHI (TTOBEACHNS) B TaOOPaTOpHH.

IMpakTnyeckune 3aHATHS 6

BeimosnHeHHe THITOBBIX PacdeTOB MO TEMATHKE SKCIIEpPUMEHTa (BBIXOJI MIPOAYKTa PEaKIuK, Macca

HABECKH, 00bEM PACTBOPUTEIIA).

OO6paboTka JaHHBIX, aHAJU3 U OI[EHKA MX JTOCTOBEPHOCTH (BBIYUCIIEHUE CPETHETO 3HAUCHHUS 6

IKCIEPUMEHTABHBIX JJaHHBIX, IIOTPEITHOCTH).

[IpencraBnenne pe3ynbTaToOB SKCIIEPUMEHTA B pa3iudHoi hopme (Tabmuna, rpaduk, oTdeT, JOKIaI,

TIpe3eHTalus).

OcHoBHOe cojiep:kaHune OK 01
Teoperuueckoe o0yueHue OK 02

Tema 9.1.2. Krnaccudukarus mpoO BOJIBI 10 BUy U HA3HAYEHUIO, HCXOJIS U3 €€ XUMHUYECKOTO COCTaBa. OK 07
XUMUAYECKUH OpraHoienTHYecKue CBOKWCTBA (3arax, Mpo3paqHOCTh, IIBETHOCTh, MyTHOCTB) BOABI. KHCIIOTHOCTE 1
aHaim3 1po0 Bogsl | LICTOYHOCTE BOzbl. pH cpe/ibl 1 METOBI ee onpezieneHus. JKecTKOCTh BOJBI H METO/IBI €€ ONPE/IC/ICHHS.

CymHOCTh METOAa TUTPOBAHMUS.

Buipl sxecTKOCTH BOJIBI (BpeMEHHAasI U TIOCTOsTHHAS). JKecTKOCTh BOJIbI KaK MPUYUHA BBITIAJICHUS OCAIKOB 2

Wi 00pa30BaHMs COJIEOTIIOKEHHH, UMEIOIINX MECTO B OBITY M Ha IPOM3BO/ICTBE.

CocTaB coueld, BBI3BIBAIONINX KECTKOCTH BOABI. XUMHUYECKHE MTPOIECCH, YCTPAHSIOIINE KECTKOCTh
BOJbl. YpaBHEHUSI XMMUYECKUX PEAKLUi, WIIIOCTPUPYIOIIUX MPOLECCHI, IPOUCXOIALINE IPU
yCTpaHEHHH JKECTKOCTH. Y CTpaHEHHE BPEMEHHOM JKECTKOCTH OBITOBBIMU M XUMHUUYECKIUMH CIIOCOOaMHU.
CriocoObl yCcTpaHEeHHUS IOCTOSIHHOM )KECTKOCTH.
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HpaRaneCKue 3aHATHA

CrocoObl BBIPAKCHUS KOHLICHTPAU PAaCTBOPOB: MAaCCOBaA A0JI PAaCTBOPCHHOT'O BCUICCTBA, MOJISIpHAA U

MOJISTbHAS KOHIIEHTpauu. TUuTp pactBopa. Pemenne mpakTHKO-OpUEHTHPOBAHHBIX TEOPETHUECKUX
3alaHui Ha

pacdeT KOHIIEHTPANWi 3arpsA3HSIONINX BEIIECTB U MX CPaBHEHHUE C MPEIEITBHO TOMYCTHMBIMHU
koHnentparmsamu (I1J1K).

JlaGopaTopHble 3aHATHA

HccnenoBanrne XuMHYECKOI'O COCTaBa MPOO BOABI.

JlaGopatophas paboTta Ha BEIOOD:

1. JIaGoparopnas pa6ora «O4KMCTKa BOABI OT 3arPA3HEHHUI.

Vcnonb3oBanue MeTo10B (pUIBTPOBAHMSA U aCOPOLMHU ISl OTACICHHS 3arpsA3HEHUN B HCCIIEAYeMOi
npobe Boabl. BeiOop MeTo/1a OUMCTKH B 3aBUCIMOCTH OT BHJA 3arps3HeHus. CpaBHEHHE

3¢ (HEeKTUBHOCTH Pa3IUIHBIX METO/IOB OYHCTKH BOJBI B Pa3HBIX YCIOBUAX (B JTa00OpaTOpHH, B
JOMAaIIHUX U ITOJIEBbBIX yCHOBI/IﬂX).

2. JlaboparopHas pa6ota «Onpenenenne pH BoIbI U €€ KUCIOTHOCTHY.

Omnpenenenue pH cpeapl ¢ HOMOLIBIO YHUBEPCATBHOTO HHANKATOPA. VcIIonp30BaHNe TUTPOBAHUS IS
ornpeneneHus KucioTHocTy. Onpeaesnenue o0meld KUCIOTHOCTH BOJIBL, pacueT cBOOOTHON
kucnotHocTr. Onpenenenue o0miei u cBoOoMHOM menogHocTH. CocTaBlIeHNEe YpaBHEHUN PEaKITHiA,
MPOTEKAIOLINX PH ONPENEIICHUH KUCIOTHOCTH/ IEIOYHOCTH IPO0 BOBI. Y CTAHOBJIEHHE CIIOCOO0B
WCTIOJIb30BaHMS UCCIIEIOBAHHBIX TPOO BOJBI B KU3HEICATEILHOCTH YeJIOBEKa, HA OCHOBE
MOJTYYEeHHBIX JJAHHBIX O COCTaBe.

3. Jla6opatopHas pa6ota «OnpeieseHne )KeCTKOCTH BOJIBI ¥ CIIOCOOBI €€ YCTPAHEHHS».

Croco6bl ycTpaHeHHUs BCEX BUIOB KECTKOCTH B 3aBHCHMOCTH OT COCTaBa CoJieH kecTKocTH. Perenue
3KCHepI/IMeHT2U'H)HOI71 3aa41 Ha BBISIBIICHUC BpeMeHHOfI M TIOCTOSTHHOM KE€CTKOCTH BOJHbI. OHCHKa
BEPOSITHOCTH YCTPAHEHUSI BCEX BUOB JKECTKOCTH B JIOMAIIHUX yCIOBHUSIX.

Tema 9.1.3. OcHoBHOE coiep:kaHHne OK 01
XuMUeCKui TeopeTuyeckoe odyuenune OK 02
KOHTPOJIb KadecTBa | KauecTBEeHHBI XMMHUUECKHUii cOCTAB MPOIYKTOB NUTaHus. BelecTsa, Ganrbcuduuupyromme mpoLyKThl OK 07

MMPOAYKTOB IMATAHUS

MUTaHUA, 1 BCUICCTBA, 3arpA3HAOIINEC NPOAYKTBI IMTAHUS. Onpe;[eneHI/Ie 3arpsA3HAIOMINX XUMHYCCKUX
BCIICCTB B
MPOAYKTAX MUTaHUs, OIIPEACIICHNUE BEIIECTB, HE 3a4BJICHHBIX B COCTABE IMMPOAYKTOB ITUTAHHS.

IIpakTHYeckne 3aHATHSA

OpI‘aHI/IT-IeCKI/Ie " HCOPraHUYCCKUEC BEIIECCTBA, BXOAANIUE B COCTAB IIPOAYKTOB ITUTAHUS. Onpe)leneHI/Ie
cocCTaBa 6.]'[}0}_'[ Ha COACPKAaHUC MAKPO U MUKPOIJICMCHTOB. I/I3y‘lCHI/I€ NPCAJIOKCHHBIX MPLCIoAaBaTeJICM
6.]'1}0}_'[ Ha OIpeaAMCT XUMHNYICCKOI'0 COCTaBa, OIIPCACIICHUC ,Z[OJICﬁ oT CYTOHHOfI HOPMBI MAaKpO U
MHKPO3JICMCHTOB B YKa3aHHOM 6J'IIOI[C.

Pemenne MPAKTUKO-OPHUCHTUPOBAHHBIX 3a1a4 110 KYJ'H/IHapHOﬁ TCMATUKE pAa3JINYHBIX TUIIOB.
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JlaGopaTopHble 3aHATHSA

HccnenoBanrne XUMHYECKOTO COCTaBa MPOITYKTOB MUTAHUSI.

JlabopaTopHas paboTa Ha BEIOOD:

1. JlaGoparopnas pabora «OGHApYKEHNE HUTPATOB B MPOIYKTAX IUTAHMUSD.

HccnenoBanne MarepualioB TOJYKOJIMYECTBEHHBIM METOJIOM  OINPEHACICHUS HHUTPATOB C
WCTONIb30BaHueM JueHnIaMrHa (KOPHETIO B! OBOINEH, JTUCThS U KOUEPhDKKA KAIMyCThI, TIObI
(pyKTOB). AHATU3 YPOBHS 3arPsA3HEHUS] HUTPATAMU 110 MHTCHCUBHOCTH OKPAIIUBAHUS IPOAYKTOB
peaKiuu.

2. JlaboparopHas pabota «MccieoBaHne NPOLYKTOB IMTAHKS Ha HAJIMYKE YTIICBOIOBY.
HccnenoBanre MOJIOYHBIX TMPOJYKTOB HAa HaIM4YMe Kpaxmaia. VcciieqoBaHue MPOIYKTOB Ha HAJIMUHUG
TITIOKO3BI.

Tema 9.1.4.
XHUMHYECKUMN
aHaim3 mpood
ITOYBEI

OcHoBHOE CoAEpKaHue

TeopeTuueckoe o0yueHue

Knaccudukarms mous 1mo BUIy ¥ Ha3HAYEHHUIO, UCXOIS U3 XUMUYECKOTO cOCcTaBa. M meHTuuKams
MIPOOBI TOYBHI TI0 €€ XUMUIECKOMY COCTaBy, OIMMCAHNE BO3MOKHOCTEH ee IPUMEHEHUSI.

TpeOGoBanus K KaueCTBY OYBBI Pa3IMYHOTO HazHa4YeHus. OnrcaHue 0COOEHHOCTEH NCIIOB30BAHMUS TTOYB
B 3aBHCHMOCTH OT THIIOB, CIIOCOOBI YITyUIIIEHHUs Ka4eCTBa MOYB B 3aBUCUMOCTH OT Ha3HAUCHUS.

O6nactu UCNOIB30BaHMSI OPTaHUYECKUX YA0OPEHHUH B 3aBUCUMOCTH OT Kaue€CTBEHHOT'O COCTaBA.
Onucanne oOpraHnYecKUX yIo0peHN U UX IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa IOYBHI U €
Pa3HOBUIHOCTH.

HpaKaneCRne 3aAHATHUSA

O6nactu Ha3HavYeHUs (MPUMEHEHHS) TIOUBBI, UCXO/ISl M3 KAYECTBEHHOTO U KOJMUECTBEHHOTO COCTaBA.
AHanu3 HOpMaTUBHON JOKYMEHTALIMH.

Poink HEOpraHn4ecKux BEIIECTB B KAUECTBE MUHEPAIBHBIX YIOOPEHHA, YITyUIIUTEIEH TOYBHI.
CocraB MUHEpaNIbHBIX YA0OpPEHUH U NX IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
pasHoBuAHOCTU. B3anMocBs3b cocTaBa y10OpeHHid U NX BIMSHUS HA BEreTaTUBHbBIE CBOWCTBA U
IJI0JJOHOIIEHUE PACTEHUM.

JlaGopaTopHbIe 3aHATHSA

HccenenoBanre XUMUIECKOTO COCTaBa MPOO TOYBHI.

OK 01
OK 02
OK 07
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JlaGopaTtopHas paboTa Ha BEIOOD:

1. JlaGoparopuas pa6ora «OOHapyKeHHe HEOPraHUYECKHX IIPUMECEH B IPoOax».

[MpuroroBnenne MpoObI MOYBKI JJIs1 KCCIEOBAHMS KUCIOTHOCTH/INEIIOYHOCTH, HEOPTraHUIECKUX
3arps3HeHnit. OOHapy)eHHe XJIOpUI- U CylIb(aT-uoHOB B Ipode mouBkl. CocTaBleHNE YpaBHEHUH
peaxiuii ooHapyx)eHus. CpaBHEHHE MMOTydYeHHBIX ITOKa3aTeleld ¢ HOPMaTUBHBIMH (CTIPAaBOYHBIMU)
3HAYCHUSMH.

2. JlaGopaTopHas pa6ora «Onpenenenne pH BOAHOM BBITSKKU MOYBBI, €€ KUCJIOTHOCTH U
HIeIOYHOCTHY. McclieioBaHne BOHBIX BBITSHKEK 00pa3IlOB FOTOBBIX TIOYBSHHBIX CMECEH (1)1 pa3HbIX
TUTOB pacteHuii). Onpenencaue pH MOYBBI C UCTIONTBE30BaHUEM HHAUKATOPOB. OIleHKa THUIIOB ITOYB B
MPEJICTABJICHHBIX 00pa3iax (CHIIbHOKHUCIIAs, KUCTas, CIa0oKuCIas, HEeHTpanbHas, EI0YHAS).

Tema 9.1.5. OcHoBHOe cojiep:kaHue 10 OK 01
HGCCHGI[OB%HHG(I) TeopeTnueckoe oGyuenne 2 OK 02
00BeKTOB OHocheps =
P Y4eOHOo-HCCIeI0BaTEeIhCKUI MMPOSKT B 001aCTH UCCIEAOBAaHUSI 00beKTOB Onocdeprr. O030p TeM OK 04

yueOHO- MCCIeI0BATENLCKUX TPOCKTOB. AJITOPUTM BBITOJIHEHHS TIpoekTa. OmnpenencHue IpooieMbl 2 OK 07

UCCIICIOBAHUS.

Merop! oncka, ananm3a 1 00padoTK HHPOPMAIMHU O TIPOSKTE B Pa3IMYHBIX HCTOUHHKAX.

IpakTyeckune 3aHATHS

OO0ocHOBaHKE aKTYaJIbHOCTH BBIOpaHHOHU TeMBI. BhisiBieHne poOieMsl rcciieioBanus. Beioop 00beKTOB 1 2

MeToJ0B wuccienoBanus. llocraHoBka menmeit W 3amau  umccnepoBaHus. OmpeleneHue NpPOIYyKTa|

uccnenoanus. OnpeeseHne STanoB U COCTaBIICHHE TIIIaHa UCCIIeJOBAHUS.

3amuTa mpoekrta: [lpencraBieHne pe3yibTaTOB BBIIOJHEHUS Y4EOHO-HCCIIEIOBATEILCKUX ITPOCKTOB 2

(BBICTYTIIIEHHE C TIPE3EHTAINEH).

JlaGopaTopHble 3aHATHS 4

HccnenoBanue npeiokeHHOTO 00BEKTa Ha KUCIOTHOCTD, ME0YHOCTh, XUMUYECKHH COCTaB

(3arpsi3HUTENN, MaKpO- U MUKpO3JIeMeHThl). O0padoTka pe3ynpTaToB uccienoBanus. OleHKa KauecTBa 4

UCCIIEyeMOro OOBEKTa,

UCXOJISl U3 PE3YJITATOB XUMHYECKOTO aHAIIN3a.
Bcero 117
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2 YCJIOBUA PEAJIM3ALIMU ITPOTPAMMBI OBIIEOGPA30BATEJ/IBHOT'O
INPEAMETA OOIL.12 XUMUA

3.1. Tpe6oBaHUs K MUHMMAJ/IbHOMY MaTePHATbHO-TEXHUYECKOMY 06ecreYeHn o

Jns peanusauuu nporpaMmsl odmeoopazoBarenbHoro npeamera OOIL 12 Xumus q0mKHbI
OBITh IPEIYCMOTPEHBI CIEAYIOIINE CIICIHATbHbIE TOMEIICHUS: YIeOHbII KaOMHET XUMHUU W/HWIH
yueOHOM XMMUYECKOH JTabopaToOpHH.

OobopynoBanue y4eOHOro kadbuHera (HarJsiiHbIe MOCOOus):
Ha0OpBI MIAPOCTEPKHEBBIX MOZEICH MOJEKYJ, MOJIEIN KPUCTAIMYECKUX PEIIETOK, KOJUIEKIIUU
IPOCTBIX M CJIOKHBIX BELIECTB W/WJIM KOJUIEKLMHU IOJMMEPOB; KOJUIEKIUS TOPHBIX MOPOA U
MUHEpPAJoB, Tabnuia MeneneeBa, yaeOHbIe GUITBMBI, IUPPOBLIE 00pa30BATEIBLHBIC PECYPCHI.

TexHnueckue cpeacTBa 00y4eHHs :
KOMIIBIOTEP C YCTPONCTBAMU BOCHPOM3BENEHUS 3BYKa, MPUHTEP, MYJIbTUMEIUA-IIPOEKTOP C
HKpaHOM, MyJIbTUMEINNHAs JOCKA, YKa3Ka-IIPE3EHTEP I IPE3CHTAIUM.

Oo6opynoBanue 1aboparopuu 1 padboumnx MecT Jiadoparopumn:
MEH3YPKH, IUIETKU- KalleJIbHUILbI, TEPMOMETPbI, MUKPOCKOII, JIYIIbl, IPEAMETHbIC U TOKPOBHBIE
CTEeKJIa, IUIAHIUETHl JUIsI KamledbHbIX peakuud, QuiabTpoBambHas Oymara, NpPOMBIBAJIKH,
CTEKJITHHBIE IPOOMPKH, pe3UHOBBIE POOKH, (poHApUKH, HAOOp PEaKTUBOB, CTEKIISTHHBIC MAIOYKH,
LITAaTUBBI Ul IPOOMPOK; MEpPHBIE LMJIMHAPHI, BOPOHKU CTEKJISHHbIE, BOPOHKH JEIUTENIbHbIE
mmHApraeckue (50-100 mi), ctynku ¢ necTukoM, ¢apdopoBbie YamIku, THHIETHI, (QUIBTPHI
OyMa’kHbIe, BaTa, MapJisi, YaCOBbIE CTEKJIA, IEKTPOIUIUTKH, JaOOPaTOPHbIE ITATUBBI, CIIUPTOBBIE
TOPEJIKY, CIHUYKH, MPUOOp Ul MOJydyeHHs ra3oB (MM MpoOUpKa ¢ ra300TBOJHON TpyOKoil),
JiepKaTeNn AJs IPOOUPOK, CKIISTHKY JUIsl XpaHEHUS] pEaKTUBOB, pa3AaTOuHbIe IOTKH; XMMUYECKHE
crakanbl (50, 100 u 200 mur); mImaTenu; MAHIETHI; TUTEIbHBIC UL, CEKYHIOMEPHI (TaliMephl),
MepHble Tpooupku (Ha 10-20 mi1) u MepHble KoJ0bI (25, 50, 100 u 200 mit), BoasiHast 6aHs (MU
TEPMOCTAT), CTCKJISSHHBIC MAJOYKH, KOoHWYeckue Koymobl mus turpoBanus (50 u 100 mu);
UHAVKATOpHBbIE TOJOCKU JJs omnpeneneHus pH u crangapTtHas MHOUKATOpHAs IIKaja;
YHUBEpCaJIbHBIN MHIUKATOD; muneTku Ha 1, 10, 50 M (nnm go3zaropsl Ha 1, 5 u 10 mi), 6ropeTku
JUIS TUTPOBAHMS, MeAUIMHCKUE mrpHubl Ha 100—150 mi, nabopaTtopHble W/UAM aHATUTUYECKHUE

Bechl, pH-MeTpbl, cymmibHbIH mkad, u ap. 1adopaTopHoe 000py10BaHHE.
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3.2. UHpopManuOHHOE 0GecriedyeHue peaiM3auy NPorpaMMbl

st peanuzanuu mporpaMMbl OMOIMOTEYHBINH (POHT 00pa30BaTEIBLHON OpraHU3aluN

JIOJKEH MMETh TeYaTHbIE W/WIIK AIIEKTPOHHBIE 00pa30BaTebHbIe U HH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEHI0BaHHBIE /TS UCIIOJIb30BAHUS B 00PAa30BaTEIbHOM IIPOLIECCE, HE CTapIle MATH JIET C
MOMEHTA U3/IaHHUs.

OcCHOBHbIE HCTOYHHKH

1.

2.

Andunorenona ., babkor A.B., [TonkoB B.A. Xumus. Yue6nuk u npaktukym st CIIO. -
M.: FOpaiir, 2019

lNaiinykoBa b.M. TexHuka u TEXHOIOTHUs JaOOpAaTOPHBIX paboT: yueOHoe mocoodue. - C-I16.:
Jlans, 2019

AHn¢punorenoBa, 1. B. Xumus: yueOHUK U NPAKTHUKYM ISl CPEAHETO POPECCHOHATBHOIO
obpaszoBanus / . B. Audunorenosa, A. B. baokos, B. A. [TonikoB. — 2-¢ U3.1., UCHP. U JOIIL.
— Mocksa: U3narensctBo IOpaiit, 2019. — 291 ¢. — (Ilpodeccnonansuoe odpazoBaHue).
— ISBN 978-5-534-11719-6. — Tekcrt: anekrponnsiit // DBC FOpaiir [caiit]

HNuTepHeT-pecypcen:

1.
2.
3.

8.
9.

[TerepOyprckoe obpazoBanue. — Pexxum gocryna: http://petersburgedu.ru/
Hndpopmanronno-obpa3zoBarenbHbIi mopail. — Pesxxum nocryna: http:/spbappo.ru/

LenTp oneHku kauecTBa 00pa3oBaHus U HHOOPMAIIMOHHBIX TEXHOJIOTHHA. — Pexum
npocryna: http://wwwi/rcokoit.ru/

Ennnas xomtexuus nudpoBbix 00pa3oBaTeNbHbIX pecypcoB. — Pexxum nocrymna:
http://school-collection.edu.ru/

®ectuBaipb Negarorndeckux uae «OTKpbITHIN ypok». — Pexum nocryna:
http://festival.1september.ru/subjects/4/

Kartamor  »ymexkTpoHHBIX ~ 0Opa3oBaTelbHBIX  pecypcoB. —  Pexxum  pocryma:
som.fsio.ru/subject.asp?id=10000755

®enepalibHbII HEHTP HH(OPMALIMOHHO-00pa30BaTeNbHbIX pecypcoB. — Pexxum gocrymna:
fcior.edu.ru/

VYpoku.Het. — Pexxum gocrymna: http://www.uroki.net/

Anxumuk. — Pexxum noctyna: www.alhimik.ru/

10. XKypHan «buonorus». — Pexum nocryna: www.bio.1september.ru
11. LleHTp 3meKTpoHHOTrO 00pazoBaHus «iinocy. — Pexxum nocrymna: www.edios.ru
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4. KOHTPOJIb 1 OIEHKA PE3YJ/IbTATOB OCBOEHHUA
OBILIEOBPA30BATEJ/IbHOI'O IIPEAMETA

KoHTpo1b M oOleHKa pe3ynbTaTOB OOYYEHHUS OCYIIECTBIISACTCS MperojaBaTesieM B
npolecce MPOBEACHUS MPAKTUUECKUX 3aHATHH U J1aOOpaTOpHBIX paboT, TECTUPOBAHUS, a TAKXKe
BBIIIOJHEHUS] ~ OOy4YalOIMMUCSH  WMHJIMBUIYalbHBIX 3aJaHui, [POEKTOB, HCCIEIO0BAaHUIL.
Pe3ynbpTarel 0OyueHHMs] ONpeAesstoT, 4To OOyyaromiuecss [JOJDKHbI 3HaTh, IIOHUMAaTh |
JEMOHCTPUPOBATh 110 3aBEPILIECHNUN U3YUYEHUS JUCLIUIINHBL.

Jis popMupoBaHUsl, KOHTPOJIA U OLEHKH PE3yJbTaTOB OCBOEHHS y4eOHOM IUCIMIIIMHBI
UCTIOJIB3YETCS CUCTEMA OL[CHOYHBIX MEPOTPUATHIA, IPECTABIISAIONMAs CO00M KOMIUIEKC YyueOHbIX
MEpONPUATHHA, COIJACOBAHHBIX C pe3yJbTaTaMu O0O0ydeHHUs U CHOPMYIMPOBAHHBIX C yYETOM
OI'OC COO (mpeametHsbie pe3ynbratsl 1o aucuuiuinae) 1 I'OC CIIO.

Monyas / Pasnen /
Ne Tema PesynbTar 00y4yenus OueHoYHBIE MEPONPUATHSA OK
I |OcHOBHOIT MOTYJIB
1 (Pa3men 1. OcHoBbl |®@DopMyJIHPOBATH 0A30BbIE
CTPOCHHS BELIECTBA | MOHATHUS H 3aKOHBI XUMUHU

1.1 |Crpoenne atoMoB | COCTaBIATH XMMUYECKUE 1. Tect «CTpoeHue aTOMOB OK 01
XUMUYECKUX (bopMyIbl COETUHEHUH B XUMHYECKUX 3JIEMEHTOB U IpUpoa
3JIEMEHTOB U COOTBETCTBHUHM CO CTENEHBIO | XMMHYECKOM CBSZH.
npupona OKHCJICHUSI XUMHUYECKUX 2. 3agaun Ha COCTABIICHUE
XUMHAYECKOH CBA3U DJIEMCHTOB, HCXOO U3 XUMHNYECKUX (bopMyJI JBYXaTOMHBIX

BaJIEHTHOCTH H coeMHEHUH (OKCHIIOB, CYIb(UI0B,
3JIEKTPOOTPULIATENIEHOCTH TUJIPUIOB U T.I1.).

1.2 |Ilepuonnyeckwii XapakTepnu3oBaTh IIpakTHKO-OpUEHTUPOBAHHBIE OK 01
3aKOH U Tabynna XUMHAYECKHE 3JIEMEHTHI B TEOPETUYECKUE 3aJaHNs Ha OK 02
.. Menneneesa COOTBETCTBHUU C UX XapaKTEPHU3ALUI0 XUMHUYECKUX

MIOJIOKECHUEM B aneMeHToB: «Meratinyeckue /

MIEPUOANYECKON CUCTEME HEMETAJUTMYECKUE CBOICTBA,

XUMHUYECKHUX JIEMEHTOB 3JIEKTPOOTPULIATEIBHOCTD U

.M. Menneneena CPOJICTBO K IEKTPOHY XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHE C HX
3JIEKTPOHHBIM CTPOEHUEM U
MOJIO’KEHUEM B IEPHOANYECKOM
CHUCTEME XMMUYECKUX DJIEMEHTOB
JI.. MeHnneneenay.
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Monyas / Pasnen /

Ne Tema PesynbTar 00y4yenus OueHoYHBIE MEPONPUATHSA OK
2 |Pazmen 2. Cocrapasth ypaBHenusi 1 | KonrponbHas pabdora
Xumnyeckue CXeMbI XUMIYECKUX «CTpoenue BellecTBa U
peakunu peakuui XHMHUYECKHE PeaKIuiy
2.1 | Tunsl xumuveckux | CoCTaBIATh peakKuu 1. 3amaun Ha cocTaBIEHUE OK 01
peakuui COEJIMHEHMS, pa3JI0KEHHUS, YPaBHEHUH peaKIuii:
oOMeHa, 3aMelIeHus, — COEIMHEHHS, 3aMEIIeHNS,
OKHUCJIUTENBHO- pasnokeHus, OOMeHa U Peakuii ¢
BOCCTaHOBUTEJLHBIEC PEAKIIMY | ydaCTHEM KOMIUICKCHBIX COCITUHCHUN
U peaKiu (Ha mpuMepe TUIPOKCOKOMITIIEKCOB
KOMITJIEKCOOOpa30BaHus (Ha | aJOMUHUS U IINHKA);
npuMepe — OKHUCJIUTEILHO-
THAPOKCOKOMIICKCOB BOCCTaHOBUTEJIBHBIX PEAKLIUM C
QIIOMHMHUS U LIMHKA) C HCIOJb30BAHUEM METOJa
y9acTHEM HEOPTaHMIECKUX BIIEKTPOHHOTO OasaHca;
BCIICCTB — C y4aCTHUEM KOMIUIEKCHBIX
coeMHEeHMH (Ha npumepe
TUIPOKCOKOMILIEKCOB IIMHKA U
AJTIOMHHHSA).
2. 3agaun Ha pacdeT KOJIMYECTBECHHBIX
XapaKTEePUCTHK MPOYKTa PEaKIIHH
COEIMHEHMST; MACCOBOM MIIN 00BEMHOI
JIOJIM BBIXOJIA MPOJTyKTa peaKiuu
COEIMHEHVSI OT TEOPETHIECKU
BO3MOYKHOTO; 00BEMHEIX OTHOIICHUH
ra3oB; KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOIHBIX BEIIECTB U
MPOAYKTOB PEaKIUK; Macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOTyKTa
peaxIum, eciii OJTHO U3 BEUIECTB JJaHO B
BUJIE PACTBOpPA C OTPEIECTICHHOM
MacCOBOH J10JI€¥ paCTBOPEHHOIO
BEIIIECTBA.
2.2 |Dnextponutnyeckas |CoCTaBIsTh ypaBHEHUS OK 01

IUcconanys u
WOHHBIN 00MEH

XUMUYCCKUX PEAKIIUU
HMOHHOT'O O0OMEHA C y4acTHeM
HEOPraHHYECKUX BEIIECTB
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Monyas / Pasnen /

Ne Tema PesynbTar 00y4yenus OueHoYHBIE MEPONPUATHSA OK
3 |Pa3mexn 3. HccnenoBats cTpoeHue u KonTtpoabHas padora

Ctpoenue u cBolicTBa Heopranuveckux |«CBoicTBa HEOPraHNYeCKUX

CBOIiCTBA BelleCTB BeLIeCTB»

HEOPraHu4ecKux

BellecTB

3.1 |Knaccuduxanms, Kiraccndummponats 1. Tect «HoMeHKIaTypa U Ha3BaHUE OK 01
HOMEHKJIaTypa 1 HEOPraHWYECKHUE BEILECTBA B | HEOPraHUYECKHUX BEIIECTB UCXOIS U3
CTpOEHHE COOTBETCTBHH C UX UX XUMHAYECKON (HOPMYIIBI HITH
HEOPraHMYECKUX CTPOCHHEM COCTaBIICHNE XUMHUIECKON (DOPMYITBI
BEIIECTB WCXOsI U3 Ha3BaHUA BEIIECTBA O

MEXYHAPOJIHON WIH TPUBUAIBHOU
HOMEHKJIaType».

2. 3ajaun Ha pacyeT MacCOBOM JIOJIH
(Macchl) XMMAYECKOTO AJIEMEHTA
(coennHeHus) B MOJIEKyIe (cMecH).
3. IpakTuueckue 3a1aHust O
KJaccu(pUKaIMY, HOMEHKJIATYPE U
XUMHYECKUM (opMysiam
HEOPTaHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. TIpakTHYecKue 3a1aHus Ha
ONpeeTCHUE XUMUYECKOU
aKTHBHOCTH BEIIECTB B
3aBHCHMOCTH BHJ]a XUMHUECKOM
CBSI3W U THITA KPUCTAIUTHYECKOM
peIIeTKH.

3.2 | ®usuko- YcranaBnmuBath 3aBUCUMOCTE |1, TecT «OCOOCHHOCTH XUMHUECKUX OK 01
XUMHYECKHE (hU3HUKO- XUMHUUCCKUX CBOMCTB OKCHJIOB, KHCIOT, ocHoBaHmii, |OK 02
CBOMCTBA CBOICTB HCOPraHN4CCKUX aM(bOTepHLIX TUAPOKCHUIIOB U COJIEN)).
HEOPTaHUYECKUX BELIECTB OT CTPOEHHUS aTOMOB |2, 3a1aHKs Ha COCTABICHHE
BCLICCTB U MOJICKYJI, a TaKyK€ THIIa YpPaBHEHUN XUMUYECKUX PEaKIUi C

KpHCTaJ'UIH‘IeCKOﬁ PpCUICTKN

YYaCTHEM MPOCTHIX U CIOXKHBIX
HEOPraHMYECKHUX BEUIECTB: OKCHIOB
METaJIOB, HEMETAIJIOB U aM()OTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX KUCIIOT,
OCHOBaHHUH 1 aMPOTEPHBIX
TUJPOKCUJIOB, HEOPTAHUYECKUX COJIEH,
XapaKTepU3YIOIINX UX CBOWCTBA U
CHOCOOBI TOTYUYCHHUS.

3. [IpakTUKO-OpPHUEHTHPOBAHHBIE
TEOpeTHYECKUE 3a/IaHKs Ha
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Monyas / Pasnen /

Ne Tema PesynbTar 00y4yenus OueHoYHBIE MEPONPUATHSA OK
CBOMCTBA U MOJIYYCHHE
HEOPTraHWYECKUX BEIECTB.
4. JTabopartopHnast pabota «CBoticTBa
METAJIJIOB U HEMETAJLIIOBY.

3.3 |IIpomsBoacTBo O060CHOBBIBATH 3HAUCHHUE U IIpakTuko-opucHTHpOBaHHbIC 3aganus | OK 01
HEOPTraHUYECKUX MPUMEHECHUE HEOPTaHMUYECKUX |TI0 COCTABIICHUIO XUMHUYeckux peakiuii |OK 02
BelIeCcTB. 3HAYCHNE 1| BEIIECTB B OBITOBON 1 C y4acTHeM HeOpPraHUYEeCKHUX BEIIECTB,
MIpUMEHEHHUE B OBITY |TIPOM3BOJICTBEHHON WCTIONB3YEeMBIX JIJIS UX
Y Ha IPOU3BOJICTBE | JESATEIHHOCTU YEIOBEKA UX UACHTU()UKAIIUN U TIPOMBIIIICHHBIX

(hUBUKO-XUMUYCCKUMU CIOCOOOB TOJTyUYCHUS.
CBOMCTBaMHU
4 |Pazmen 4. HccnenoBate cTpoenne u KonTtpoabhasi padora
Ctpoenue u CBOMCTBA OPraHMYecKuX «CTpoeHue u CBOHCTBa
CBOIiCTBA BelleCTB OpPraHMYecKHX BeleCcTB)
OpPraHnYecKHX
BeIIECTB

4.1 |Knaccudukarus, Knaccudummpoats 1. 3amanus Ha cocrasicnue HaszBanuii |OK 01
CTpOCHHUEC U OpTraHNYCCKUC BEIICCTBA B OpPraHUuYECKUX COCI[I/IHCHI/Iﬁ 110
HOMCHKJIaTypa COOTBETCTBUU C UX TpHBHaJH,HOI‘/'I WIA MG)i(I[yHapOI[HOﬁ
OpraHNYECKUX CTPOCHUEM CHCTEMATUYECKON HOMEHKJIIATYpE.

BCIICCTB 2. 3aaHus Ha COCTABIEHNE TTOIHBIX U
COKpAIllEeHHBIX CTPYKTYPHBIX (GOPMYIT
OpTraHNYCCKUX BEUICCTB OTACIbHBIX
KJIACCOB.
3. 3ajaun Ha onpejeIeHIe
npocreiieit Gopmybt
OpI‘&HH‘ICCKOﬁ MOJICKYIJIbI, UCXOJA U3
3JIEMEHTHOT0 cocTana (B %).

4.2 |CsoiictBa YcranaBauBaTh 1 3a,Z[aHI/I$I Ha COCTaBJICHUE OK 01
OpPTaHUYECKUX 3aBHCUMOCTH (DU3HMKO- YPaBHEHUI XUMHUYECKHX PEAKIUH C OK 02
COCIMHCHUH XHUMUYECKUX CBOHCTB y4acTHeM OPraHHYECKHX BEIIECTB Ha

OpPraHUYECKUX BEIECTB OT
CTPOEHUS MOJIEKYI

OCHOBAaHMM UX COCTAaBa U CTPOCHMUS.
2. 3aj1aHus HA COCTABIICHUE
YpaBHEHUH XUMHUYECKUX PEaKIUH,
WJUTIOCTPUPYIOIIUX XUMUYECKUE
CBOICTBA C y4€TOM MEXaHHU3MOB
MPOTEKAHUS JAHHBIX PEAKIUN U
T€HETUYECKOM CBA3M OPTraHUYECKUX
BEILECTB Pa3HbIX KJIACCOB.

3. PacueTHble 3a7a4u 110
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Monyas / Pasnen /
Ne Tema PesynbTar 00y4yenus OueHoYHBIE MEPONPUATHSA OK
YPaBHEHHUSIM pEaKHii C y9acTHEeM
OpPraHUYECKUX BEILECTB.
4. JTaboparopHnas pabota
«[lomyyeHue 3TUIICHA U U3YYECHHUE
€r0 CBOMCTBY.

4.3 |Opranuueckue OO00CHOBBIBATH 3HAYCHUE U [IpakTHKO-OpUEHTUPOBAHHBIE OK 01
BEIIIECTBA B NPUMEHEHUE OPTraHUYeCKUX  |3aJaHus 10 COCTABIICHUIO OK 02
KHU3HEJESITEIBHOCT | | BEIIECTB B OBITOBOW U XMMHUYECKUX PEeaKLUil ¢ ydacTHeM
YeoBeKa. MPOU3BOACTBEHHOMN OpPraHUYECKUX BEIECTB,

IIpousBoacteo u JeSITEIbHOCTH YEeJIOBEKa UX UCTIOJIb3YEeMBbIX TSI UX
MpUMEHEHUE (U3UKO-XUMHUECKUMHU UACHTH(QHUKALNY B OBITY U
OpTaHUYECKUX CBOWCTBaMH MPOMBIIIIJIEHHOCTH.
BEIIIECTB B
[IPOMBIIITIEHHOCTH

5 |Pasmexn 5. HccaenoBats paBuoBecue u | Konrposbnas padora
Kunernueckne m | CKOPOCTb XHMHYECKHX «CKOpoCTh XUMUYECKOH pPeaKuu U
TEepMOAMHAMMYEC | peaKuui XMMHYeCKOe PABHOBeCHEe»
KHe
3aKOHOMEPHOCTH
NPOTEeKAHUS
XMMHYECKHX
peaxkuuii

5.1 |Kunernueckue HccnenoBath BIusHIE 1. JlaGoparophas paboTa Ha BBIOOD: OK 01
3aKOHOMEPHOCTH KOHLEHTPAIUU — «OnpeneneHye 3aBUCHMOCTH OK 02
MPOTEKAHUS pearupyommx BemecTs 1 CKOPOCTH PEAKIMH OT
XAUMUYECKUX TeMIIepaTypbl Ha CKOPOCTh KOHIIEHTPAINH Pearupyronmx
peaxuuit XUMHAYECKHUX PeaKUni BEILIECTBY;

— «Omnpenenenue 3aBUCUMOCTH
CKOPOCTH PEaKIIUU OT
TEMIIepaTypb».

2. IIpakTUKO-OpPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/IaHMsI Ha aHAIIN3
(haKTOpOB, BIUSIONINX HA U3MEHEHUE
CKOpPOCTH XUMUYECKOH PEeaKInHy.

5.2 | Tepmonunamuueck |lMccrnenoBats BiusHUE 1. 3aga4u Ha pacyETHl TEMIOBBIX OK 01
Y€ 3aKOHOMEPHOCTH |M3MEHEHHS KOHIICHTpAIluu 3 PEKTOB XUMHUECKUX PEAKIMi 1 OK 02
MMPOTECKaHUA BCIIECTB, pCAKIIUN CPEAbl U OIIpEJCJICHUE TUIIA PEaKIIUK (r[o
XUMUYECKUX TEMIIEPATYPHI HA CMELIEHHE | TemoBOMY SPPEKTY: SK30- U
peaKHHﬁ. XUMHUYCCKOI'0 paBHOBECUA 3H,Z[0TepMI/ILI€CKI/I6).

PasnoBecue 2. IIpakTHKO-OpPUEHTHPOBAHHBIE

XUMUYICCKHAX 3aJjaHus Ha IPUMEHEHue NpuHIuna Jle

peaKHI/Iﬁ TaTense a1 HAXO0XKACHUS
HarpaBJICHUs CMEILICHNSI PABHOBECHSI
XMMUYECKOH peakluuu 1
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Monyas / Pasnen /
Ne Tema PesynbTar 00y4yenus OueHoYHBIE MEPONPUATHSA OK
aHanu3 (paKTOpOB, BIMAIOLIUX HA
CMeIlleHHe XUMHUECKOT0
PaBHOBECHSL.
3. JlabopaTopHas paboTa
«M3ydeHne BIUSAHUS pa3IMYHBIX
(hakTOpOB Ha CMelIeHNE
XMMHUYECKOTO PABHOBECHS.
6 |Pasmex 6. HccaenoBars mucnepcHbie | KonTpoabnas padora mo reme
JucnepcHble CHUCTEMBI «/AucnepcHbie CHCTEMbBD»
CHCTEMBI
6.1 |ducnepcHsle Paznuuars ucTUHHBIE 1. 3apaun na npuroroBneHue OK 01
CHCTEMBI 1 PacTBOpPHI, KOJUTOUIHEIC pacTBOpOB. OK 02
(haxTopsl nx pacTBOpLL 1 2. IpaKTHKO-OpHEHTUPOBAHHbIE
YCTOMYMBOCTH rpy0OIMCIIEPCHbIC CUCTEMBI | pacueTHBIE 3a1aHHs Ha JUCTIEPCHBIE
Ha OCHOBC XUMH1IECKOI'0 CUCTEMBI, HCTIOJIb3yeMbIe B OBITOBOI 1
SKCIICPUMCHTa MPOU3BOJICTBEHHOM JI€ATEILHOCTH
YeJoBeKa.
6.2 |Hccnenopanue Hccnenosatk Gpusnko- JlaboparopHas pabota (Ha BEIOOD): OK 01
CBOICTB XUMHYECKHE CBOMCTBA — IIpuroroBneHue pacTBOPOB;
JICTIEPCHBIX Pa3INYHBIX BHIOB — Wccnenosanve AUCIEPCHBIX
cucTeM JUCTIEPCHBIX CUCTEM CHUCTEM.
7 |Pa3zmen 7. HccnenoBats cBoOiicTBA
KauecTBennsie OpPraHuYecKHX 1
peakuuu HEOPraHUYeCKHX BEHIECTB C
O00HapY:KeHUs HCII0JIb30BaHUEM
OpPraHMYecKHX M |KaveCTBEHHBIX peaKHuii
HEOPraHMYeCKNX
BellleCTB
7.1 |O6HapyxeHue UccnenoBatk kaduecTBeHHble | 1. JlaboparopHas padbota (Ha OK 01
HEOPraHMYEeCKUX peaKknuy HeOPraHUIEeCKUX BBIOOP):
KaTUOHOB U BEIIECTB — AHaNUTHYECKUE PEaKIIUH
AHHOHOB KaTuoHOB |-V rpym;
— AHalIUTHYECKUE PEAKLIUU
AQHHOHOB.
2. IlpakTrueckue 3a1aHus Ha
COCTAaBJICHUE YPABHEHUMN pEaKIUi
oOHapyxeHus KaTHoHOB |-V rpynm u
AQHHOHOB, B T.4. B MOJICKYJISIPHOH U
WOHHOU opmMax.
7.2 |OGHapyxeHue Uccnenosate kauectBenHsle | 1. JlaboparopHas paboTa (Ha OK 01
OpPTraHUYECKUX peaKnuu OpraHu4ecKux BBIOOD):
BEIIECTB COCIMHEHUH OTIEIBHBIX — KauecTBeHHbIE peakuy Ha
OTJEIBHBIX KJIaCcCOB OTJIeNTbHBIE KIIACCHI OPTaHMYECKHIX
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Monyas / Pasnen /
Ne Tema PesynbTar 00y4yenus OueHoYHBIE MEPONPUATHSA OK
KJIACCOB C BEIIIECTB;
HCIIONb30BAaHUEM — KauectBennsiit ananus
Ka4ueCTBEHHBIX OPTraHUYECKUX COSTUHEHUH 10
peaxuuit (YHKITOHAIBHBIM TPYTIITaM.
2. IlpakTrueckue 3aaHus HA
COCTaBJICHHE KaUeCTBEHHBIX
peakuuii OOHapYKEHUS
OPTaHUYECKUX COEAUHEHHUN.
Il |IIpuknagHoi MOayIb
8 |Pazmex 8. OuneHuBaTH MOCJIECTBUS 3amuTa Keica (¢ yueTrom Oyayuiei
Xumusi B ObITY H OBITOBOI 1 Npo(hecCHOHAIBLHOM AesITeJIbHOCTH)
NPOU3BOACTBEHHO |IPOU3BOACTBEHHOM
i 1esiTeIbHOCTH AesITeJHLHOCTH YeJIOBeKa C
YyeJIOBeKa IO3ULUH 3K0JIOTMYeCKOH
0e3onmacHoOCTH
Xumus B ObITY U OrneHnBaTh MOCIEACTBUS Keiic (c yuerom Oynmymeit OK 01
MIPOM3BOACTBEHHON | OBITOBOM U npodeccuoHaNIBHON AeATETbHOCTH) OK 02
JIEATENLHOCTH MIPOU3BOCTBCHHOM Bo3MOXXHBIE TEMBI KEHCOB: OK 04
yesoBeKa JIeATeIbHOCTH YeI0BEKa C 1. IMotennenue kMuMara u OK 07
TTO3UIIMI SKOJIOTHYECKOM BEICBOOOKICHHE Ta30BBIX THIPATOB CO
Oe3omacHOCTH JTHA OKEaHa.
2. Bynyiiie MaTepuaibl /s aBua-,
MAIIHHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBrle MaTepuaisl 1
COITHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
PacTUTENHHBIX IIPEIapaToB.
9.1 (Pazpen 9.1. HNuTepnpeTupoBaTh 3ammra yyeOHO-
HccnenoBanne u XUMHYeCKHE MPOLecchl H HCCJIET0BATEIHCKOT0 MPoeKTa (¢
XUMHUYECKHI siBJIeHUA B Onocdepe y4yeToM Oyayuiei
aHAJIN3 00bEKTOB npogeccHoHAIbLHON AeATeJbHOCTH)
onocdepnbl
9.1.1|OcHoBBI BBINOHATS MOTHBII LUK 1. JTaGoparopHas pa6ora «OCHOBBI OK 01
Ha60paT0pHOI>'I SKCIICPUMCHTAJIILHOT'O na60paTopHof/i MIPAKTUKI.
IIPaKTHUKH B HCCJICOBAaHUA C 2. Tunossle pacyeThl 110 TEMaTHKE
po(eCCHOHAJIBHBI X | COOJIFOICHUEM MPaBUIT IKCIIEPUMEHTA.
11abopaTopUsIX OesomnacHoro obparieHus ¢ 3. 3a1auu Ha BBIYUCIIEHHE CPEIHETO
BCIICCTBAMU 1 3HAYEHUS SKCIIEPUMEHTAIBHBIX
11abOpaTOPHBIM JTaHHBIX, TOTPELIHOCTH.
00opynoBaHHeM 4. TIpencraBiieHHe Pe3ybTaToB
IKCTIEpUMEHTA B Pa3IHuHON popme
(Tabmuta, rpaduk, OTIET, JOKIIAT,
Mpe3eHTAaINs).
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Monyas / Pasnen /
Tema

PesynbTar 00y4yenus

OueHoYHBIE MEPONPUATHSA

OK

9.1.2

XuMHUYECKU
aHamn3 mpod BOIBI

HccnegoBaTh XMMHYCCKUM

cocTaB Mpoo BOBI

1. Tect «CBoiicTBa U COCTaB BOIBI».
2. 3ananue « XMMHYECKUI COCTaB
BOJIBI, THIT BOJIBI U CTIOCOOBI €¢
MPUMEHEHUSD (C HCII0JIb30BaHUEM
HOPMATHBHBIX JTOKYMEHTOB).

3. IIpakTUKO-OpHEHTUPOBAHHEIE
TEOpeTHIECKHE 3aJJaHHs Ha COCTaB
BOJIBI M CITOCOOBI BBIPAYKEHUS
KOHIICHTpAIUi U mepecyeT
KOHIICHTpAIUi (C UCIIOJIb30BAHUEM
HOPMAaTHBHBIX JOKYMEHTOB).

4. JlaboparopHas paboTa Ha BEIOOD:
— OuucTKa BOJBI OT 3arps3HEHHI;

— Omnpenenenne pH Boasr 1 ee
KHUCIIOTHOCTU;

— Omnpenenenue >XECTKOCTH BOBI U
CIIOCOOBI €€ yCTPaHEeHMS.

OK 01
OK 02
OK 07

9.13

XUMHWYECKUHN
KOHTPOJIb Ka4eCTBa
MNPOIYKTOB MUTAHUS

Uccnenosats XUMHUUECKUN
COoCTaB HpOI[YKTOB IIUTAHUA

1. Tect «Opranuyeckue u
HEOpraHNYeCKUe BEIIeCTBa,
BXOJISIIIIME B COCTaB MPOTYKTOB
HUTaHUS.

2. TIpakTHKO-OPUEHTUPOBAHHbIE
3a7laHus 110 KyJIMHApHON TEMATHUKE.

3. JTaboparopuas pabora (Ha

BEIOOD):

— OOHapyXeHHe HUTPATOB B
NPOAYKTax MUTaHHUS,

— HccnenoBanne mpogyKTOB MUTaHUS
Ha HaJIM4Me yTIIeBOoJoB (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HaJTU4Ke
YTII€BOJIOB (Kpaxmal, TJII0K03a,
caxaposa).

OK 01
OK 02
OK 07

9.14

XHAMHUYECKUN
aHaiau3 Tpoo
TIOYBBI

HUccnenoBaTh XUMHYECKUHA

COCTaB MPOO MOYBBI

1. Tecr mo Teme «XuMHYECKUIA
COCTaB HEOPraHUYECKUX U
OpraHUYECKUX YA0OpEHHI.

2. 3aganue «B3auMocBs3b cocTaBa
MIOYBBI, THII MIOYBHI U €€
HA3HAYCHUS).

3. JTaboparopuas pabora (Ha
BBIOOD):

— OOHapyXeHHe HEOPTaHUIECKIX
npuMeceld B Mpodax MOYBkL;

— Onpenenenue pH BogHOM

OK 01
OK 02
OK 07
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Monyas / Pasnen /

Ne Tema PesynbTar 00y4yenus OueHoYHBIE MEPONPUATHSA OK
BBITSDKKH TIOYBBI, €€ KUCIOTHOCTH H
HIETIOYHOCTH.

9.1.5 | UccnenoBanue HccenenoBath XuMHYIECKAN VYuyebOHo-uccnenoparensckuii mpoekr B |{OK 01
00BEKTOB coctaB 00BeKTOB OHocepsl | 0bOmacTu uccIenoBaHUs OOHEKTOB OK 02
ouocdepnl Ha IIpUMEPE MPOTyKTOB o6mocepsl. OK 04

MTUTAHWS, BOJIBI U TIOYBBI Bo3MorkHBIE TEMBI TPOEKTOB: OK 07

1. UccnenoBanue coctaBa
MUHEpaILHON BOIBI U
PEKOMEH/IAINH TIO €€
HCITOJIB30BAHUIO.

2. HccneioBanue paspyiaronero
JIEVCTBUA PUPOAHON BOJBI Ha
CTPOMTENIbHBIC MATEPHAIIBI.

3. CocraBiieHue poeKTa
IIBETHUKA/Oropojia/caia B
3aBUCUMOCTH OT COCTaBa
MPOaHATM3UPOBAHHBIX MTOYB.

4. CocraBieHue cOaIaHCHPOBAHHOTO
MEHIO Ha JIeHb (HEeIel0) B
3aBUCHUMOCTH OT COJCPIKaHUS
XUMHAYECKUX MaKpo U
MUKPOSJIEMEHTOB B TIPOTYKTaX
[ATaHMUs.

5. UccnenoBanne kadecTBa
OUATHEBOI BOJEIL.

6. Mccnenosanue npoo
BOJIOTIPOBOJTHOW BOJIbI HA TIPEIMET
YCTpaHEHHUSI dKECTKOCTH.

7. YcrpaHeHne )KeCTKOCTH BOJIbI B
CEIIbCKOXO3IMCTBCHHOM
JIEATENBLHOCTH.
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