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PACCMOTPEHHO OAOBPEHO:
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MOJIUCH DdUO

Pa6ouas nporpamma yue6Horo npeamera OVII 09 «Xumusi» paszpaboTaHa Ha OCHOBE:

1.denepanbHOrO  rOCYIAapCTBEHHOIO  0Opa3oBaTENbHOTO  CTaHJIApTa  CPEIHEro
npodeccuoHanbHOro o0OpazoBanusi mo mnpodeccuu (nairee — GI'OC CIIO) 43.01.09 IMosap,
konaurtep (Ilpukaz MunucrepcTBo oOpa3oBaHus M Hayku Poccuiickoit denepanuu OT
09.12.2016 r Ne1569, B penakunnu IIpukazoB Munnpocsemenust Poccuum ot 17.12 2020 r Ne747,
o1 03.07.2024 1 Ned64).

2. IlpumepHoii paboueii mporpamme 001eo0pa3oBaTEILHON AUCITUTUITMHB  « XHUMUS» TSI
npodeccroHalbHBIX 00pa30BaTeIbHBIX OpraHu3alid  0a30BBI YpOBEHb PEKOMEHAO0BAHO IS
Bcex YITIC 43.00.00 Ono6peno Ha 3acemanun [legarorudeckoro cosera ®I'bOY IO UPIIO
npotokosioM Ne6/2025 ot «18» anpenst 2025 roxa.

3. Ilpuka3za Munnpocsemenus: Poccun ot 03.07.2024 N 464 «O BHeCEHWH U3MEHEHUN B
(benepanbHble TOCYIapCTBEHHbIE 00pa3oBaTelibHbIE CTaHJIAPTHI CPEAHETO MPOQPECCHOHATBHOTO
obpazoBanus» (3apeructpupoBad B Muntocte Poccuu 09.08.2024 N 79088);

4. ®enepallbHOTO TOCYJApCTBEHHOTO 00Opa30BaTEeNIbHOTO CTaHAApPTa CPEAHEro O0OIIero
obpazoBanus (manee — PI'OC COO);

5. Iporpammer Bociutanust ['BIIOY PO «AKKATT»

Opranu3anusi-paspadoT4nk: rocyJlapCTBEHHOE OroIKETHOE npodeccuoHanbHOE
oOpasoBatelibHOE yupexacHue PocToBckoi 001acTi «A30BCKUH Ka3auyui KaJeTCKUN arpapHO-
TEXHOJIOTUYECKUI TEXHUKYM»

Paspadorumk: MaiiopoB EBrenuii ['ennanseuy, ' BIIOY PO «AKKATT»

CoriacoBaHo: IlocraBuesa E.B., meroguct I'BITIOY PO «AKKATT»
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1. OBIIAS XAPAKTEPUCTHUKA PABOYEH IIPOTPAMMBI
YUYEBHOI'O ITPEIMETA OYII 09 «XUMMUS»

1.1. MecTo QMCUMIVIMHBI B CTPYKType 00pa30BaTe/IbHOIl NMPOrpamMmbl
CIl1oO

VYueonsii npeamer OVII 09 «Xumus» sBaseTcss 00sA3aTeNbHON YacThIO
o011eo0pazoBaTeabHOroO IHUKIa 00pa30BaTEIbHOM MPOrpaMMbl B COOTBETCTBUH C
OI'oC COO no xumum.

[IpuknanHoli  Monynb  BkiIoyaeT pazgen 8 «Xumus B OBITY
U TIPOU3BOACTBEHHOM JEATEIBHOCTH YEJIOBEKa» pealn3yercss sl  BCeX
npodeccuii/cienuaibHOCTEd  METOJOM  PEIICHUS  KEMCOB, CBSI3aHHBIX C
DKOJIOTHYECKON O€30MacHOCTHI0 M OILEHKOH IIOCIEACTBUNA  OBITOBOM U
IPOU3BOJICTBEHHON  JIEITEIIBHOCTH, COOTBETCTBYIOIIEH oTpacisaM Oymymien
npodeccroHaIbHON AEATETLHOCTH 00YUYarOIIINXCS.

1.2. Heau u muiiaHupyemMble pe3yJbTaThl OCBOCHHS yUeOHOr0 nmpeaMeTa

1.2.1. Hean u 3a1aum y4eOHOT0 nmpeaMeTa

CopepxaHue MmporpaMMbl y4yeOHOTo MpenMeTra «XUMHUsS» HalpaBiIeHO Ha
JNOCTHKEHUE CIAEAYIONIUX HeJIei:
= dbopMupoBaHHUE CHCTEMBbl XMMHYECKMX 3HAHMM KaKk  BaKHEHIIEH
COCTABJIAIOIICH €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B OCHOBE KOTOPOHW JI€KAT
KJIIOYEBbIE TIOHATHS, (yHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE
A3blKa HAyKH, YCBOCHHE U IOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHE C WCTOPUEHM WX pa3BUTUSA U
CTaHOBJICHUS;
— dbopMupoBaHUE U pa3BUTHE MPEACTABICHNUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB M XWMHYECKHX PEAKIUH, HEOOXOJUMBIX IS MPUOOPETEHUS yMEHHMA
OpPUEHTHUPOBATHCSA B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHHM, MMEIOIIUX MECTO
B PUPOJIE, B IPAKTUYECKON U ITOBCEAHEBHOM KU3HU,
— pa3BUTHE YMEHUN U CIOCOOOB JEATENIHOCTH, CBS3aHHBIX C HAOJIIOJIEHHEM
1 00BSCHEHMEM XUMHUUYECKOTO 3KCIIEPUMEHTA, COOJII0ICHUEM MPaBUi OE30M1acCHOrO

oOpallleHus ¢ BeIeCTBAMM.



3agaum yyeOHOro nmpeamera:
1)  chopmupoBaTh MNOHMMaHWE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKUX
MPOLIECCOB U SIBJIIEHUW B OKPYXKAIOWIEHW CpeAe, a TAKKE MX CBI3b C LEIOCTHOM
Hay4YHOM KapTUHON MUpa U JPYTUMU €CTECTBEHHBIMU HayKaMU;
2)  pa3BUTh YMEHHS COCTaBJISITh (POPMYJIbI HEOPTaHUYECKUX M OPraHUYECKUX
BEIIECTB, YPaBHECHHUS  XHMHYECKUX  PEaKUUid, OOBSICHATb UX  CMBICT,
UHTEPIPETUPOBATH PE3YIbTAThl XUMHUYECKUX SKCIIEPUMEHTOB,
3)  cdopmupoBaTh  HaBBIKM  MPOBEJACHUS  MPOCTEHIIUX  XUMHUYECKUX
AKCTIEPUMEHTATBHBIX HCCIEOBAHUM C COOJIOJICHHEM TMpaBmwil OE30MacHOrO
oOpallieHusl ¢ BEIIeCTBAMH U JIaOOPaTOPHBIM 000PYI0BAHUEM;
4)  pa3BUTh YMEHUS HAXOJUTh, aHAJTM3UPOBATh M HCIIOJIB30BaTh MHMOPMAIIUIO
XUMHUYECKOTO XapaKkTepa U3 pa3IuyHbIX WH(POPMAIIMOHHBIX HCTOUYHUKOB, BKITIOYAsI
y4eOHYIO JINTEPATypy, HayuHbIE yOJUKAIIUA U HHTEPHET-PECYPCHI;
5)  cdopMupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEIACTBUS CBOCH NEATETbHOCTH
Y XUMHYECKHUX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MIPOIIECCOB, YUUTHIBAS
BO3MOKHBIE SKOJIOTHUYECKHUE U COLIMAJIBHBIE BO3AECHCTBHUS;
6)  copMupoBaTh MOHUMAHWE 3HAYMMOCTH JOCTHKEHUN XUMUYECKONW HAYKH
U TEXHOJIOTHH IS Pa3BUTHS COIMAIbHONW M MPOU3BOACTBEHHOU cdep ¢ yMeHHEeM
PUBOJUTH MIPUMEPHI UX MPUMEHEHHUS B PA3JIMYHBIX chepax >KU3HHU.

1.2.2. Ilnanupyemble pe3yJibTATbl OCBOEHHMSI Y4eOHOro mNpeaMera B
cootBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

Ocoboe 3HaueHue 001Ie00pa3oBaTeNibHAs TUCIUILTNHA « XUMUS UMEET MPU
dopmupoBanuu u pazsutur OK 1; OK 2; OK 4; OK 7 u IIK, npeacraBiaeHHBIX
B aktyanu3upoBaHHeix @I'OC CIIO no npodeccun 43.01.09 [ToBap, korautep



Koa un
HAHMEHOBaHMHE
(popmupyembIX
KOMIIeTeH Ui

IInanupyemble pe3yJibTaThbl 0CBOCHHS Yy4eOHOI0 MpeaMeTa

Oo0mue

I[chmmnnapnble

OK 01. Beibupath
CHOCOOBI pPELIeHUS
3amad
npodeccuoHaNbHOM
JeSTEIbHOCTH
MPUMEHUTEITBHO K
pa3IMYHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yJabTaThbl J0/KHBI OTPAKATH B YaCTH:
TPYAOBOI'o BOCIIMTAHUSA:
— TOTOBHOCTBH K Tpyay, OCO3HaAHUC HNCHHOCTU MACTCPCTBA,

TPYyI0JII001E;

— TOTOBHOCTH K aKTUBHOM eI TeTLHOCTH
TEXHOJOTUYECKOW W  COIMAJIbHOW HAMpPABJICHHOCTH,
CIIOCOOHOCTH WHUIMUPOBATH, MJIAHUPOBATH u

CaMOCTOSITEIIBHO BBITTOJHITH TAKYIO JCITECIHbHOCTD;

— WHTEpeC K pa3IuuHbiM chepam mnpodecCHoHATHPHOU
NeSITeIbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymiei mpodeccud W PEaln30BBIBATH COOCTBEHHBIC
YKU3HEHHBIC IJIaHbI;

— TOTOBHOCTh W CHOCOOHOCTH K OOpa3oBaHHIO W
camM000pa30BaHUIO HA IPOTSHKEHUU BCEH HKU3HHU.

MeTanpeaMeTHbIe Pe3yJabTAThl I0JKHBI OTPAKATH:

OBJagenue YHUBEPCAJIbHBIMHU y4eOHbIMU

MO03HABATEJIbHbIMH AeliCTBUSAMMU:

a) 0a30BbIe JIOrHYecKHe JeiiCTBUA:

— caMocCTosTeNnsHO (GOPMYIUPOBATh M aKTyaJU3UPOBATh
po0eMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK MM OCHOBAHUSA
JUTsl CpaBHEHUS, KiacCU(pUKAIIUU U 0000IICHHS;

— OMNpeAensaTh UeNH ACATEIbHOCTH, 33aBaTh MapaMeTpsl U
KPUTEPUU UX TOCTIKEHUS;

— BBISIBJISITH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBIICHUSX;

MMPOTUBOPCUNA B

JucuMIuInHAPHBIE Pe3yJibTaThl H 10JIKHBI OTPakKaTh:
IMP6 01. chopMHUPOBAHHOCTH  NPEIACTABJIECHUH: O
XUMHUYECKON COCTABIIAIOIIEH €CTECTBEHHOHAYYHON KapTUHBI
MHUpa, POJM XUMHHU B IIO3HAHUU SBJICHUW NPUPOJBL, B
(GbOopMUPOBAHUM MBILIUIEHUS U KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHAJIBHOW  TPaMOTHOCTH,  HEOOXOIMMOHN  aJis
pelleHrs  NPaKTHMYeCKUX  3aJady U SKOJOTHYECKH
000CHOBAaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbIO H
MPUPOJIHON Cperie;

IIP6 02. B1aneHne CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpast
BKJIIOYAET: OCHOBOINOJAraloIlue MOHATUSA (XMMHUYECKUH
AJIEMEHT, aToM, 3JIeKTpOHHas 00ojoYka aroma, Ss-, p-, d-
JIEKTPOHHBIE ~ OpOMTANIM  aTOMOB, HOH, MOJIEKYJa,
BaJICHTHOCTD, EKTPOOTPHULIATEIBHOCTD, CTCIICHb
OKHUCJICHHsI, XUMHUYECKas CBsA3b, MOJIb, MOJIIpHAs Macca,
MOJIIpHBIM 00bEM, YriIepoJHbIH CKelleT, (yHKIHOHAIbHAs
IpyNIa, paauKall, HU30MEPHs, H30MEPbI, T'OMOJOTUYECKUU
pan, TOMOJIOTH, YIJIEBOIOPOBI, KHCIIOPOI- u
a30TCO/EpIKaAIIME COEITUHEHMs], OHOJIOTMYECKH aKTHBHbIE
BellecTBa (YriaeBoJbl, XKHUPhI, OEIKH), MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS,
KPUCTAJUIMYECKAsl PEIIETKA, THUIbl XUMUYECKMX DPEaKLUM
(OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, 9K30-U
SHJIOTEPMHUYECKHE, pEeaKkIMM HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJINTHI, HEDJIEKTPOJINTHI, IEKTPOJINTUYECKAS
JUCCOLMALNSA, OKHUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XMUMHUYECKON peaklMu, XMMUYECKOe PaBHOBECHE), TEOPUU U




BHOCUTh KOPPEKTHUBBI B JIE€ATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEJIAM, OLEHUBATH PHUCKHU
MOCJICACTBUN ACATCILHOCTH;
pa3BUBAaTh KpPEATUBHOE MBIIICHHUE
YKU3HEHHBIX TIPOOIIEM.

IIpU  pELICHUU

0) 0a3oBbIe HCCIeN0BaTENbCKUE eiiCTBHS:

BIIQJICTh HABBIKAMH  Y4EOHO-HCCICIOBATEIBCKOU U
HpOCKTHOI\/JI JACATCIBHOCTH, HaBbIKaMM  pa3pClICHUA
npooseM;

BBISIBJIATH MMPUYIUHHO-CJICACTBCHHBIC CBs3U u

aKTyaJIM3UpOBaATh 3aJlady, BBIABUTATH THUIIOTE3y €€
pelIeHHs, HAaXOJWUTh apPryMEHTHI JUISI JOKa3aTelIbCTBA
CBOUX YTBEPXKICHHM, 3a7aBaTh MapaMeTpbl U KPUTCPUHU
peIICHHUS;

aQHAJIM3UPOBATH TIOJYYCHHBIC B XOJC PEHICHUS 3aJIaud
pe3yNIbTaThl, KPUTHYECKU OIEHUBATH WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH K3MECHEHHE B HOBBIX YCIOBHSIX;

yMETh TIEPCHOCUTh 3HAHUS B IIO3HABATCIBHYIO U
MPAKTUIECKYIO 00JIaCTH JKU3HEICATCIILHOCTH,

yMETh MHTEIPHUPOBATh 3HAHWS W3 Pa3HBIX MPEIMETHBIX
obOnacreii;

BBIJIBUTaTh HOBBIC HJICH, IpeylaraTh OPUTHHAIbHBIC
MTOIXOJIbI U PEILICHUS;
CTaBUTh  NPOOJEMBI U
aIbTePHATHBHBIC PEIICHUS.

3aJa4u, JOIIYCKaroIue

3aKOHBI (TE€OpUS XUMHUYECKOIO CTPOEHMSI OpPraHMYECKUX
BeuiectB A.M. byriepoBa, Teopusl 3IEKTPOIUTUYECKOMN
aucconuanuy, nepuoandeckuii 3akon M. Menneneesa,

3aKOH COXpaHEHUs MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHH, (PAKTOJIOTHUECKUE CBEICHUS
O CBOWMCTBaxX, COCTaBe, NOJY4YEHHHM U O€30IacHOM
WCII0JIb30BaHUHT BOKHEHTIIHX HEOPTaHUYECKUX u
OPraHWYECKUX BEIIECTB B OBITYy W  MPAKTUYCCKOM
JeSITeITbHOCTH YeIIOBEKa,

NP6 03. cpopMUpPOBAaHHOCTH  yYMEHHH  BBISABIATH
XapaKTepHble TMPU3HAKK W B3aUMOCBS3b  HM3YUCHHBIX
MOHITHIA, TPHMEHATH COOTBETCTBYIONIUE TIOHATUS TIPH
ONMCAaHUHA CTPOCHUS M CBOWCTB HEOPTaHWYSCKUX U

OpraHn4eCKuXx BCHIECTB M HX npeBpameHI/Iﬁ; BBISBJIIATDH

B3alMOCBSI3b XUMHWYECKHX 3HAHUU C IIOHATHUAMHU WU
npeaAcCTaBJICHUAMU Apyrux C€CTCCTBCHHOHAYYHBIX
MPEIMETOB;

IIP6 04. chopMUPOBAHHOCTH YMEHHUH HCIIOJIH30BAThH

HAaUMEHOBAaHMSI XUMHUYECKUX COECTUHEHUH MEXIyHapOIHOTO
COI03a  TEOPETUYECKOWM M  MNPUKIAAHOM  XUMHUU U
TPUBUAIbHbIE Ha3BaHWSA BAXHEHIIMX BEIIECTB (ITHIIEH,
aleTuiieH, TrMLIepuH, ¢eHos, Qopmanbaerua, yKcycHas
KHUCJIOTa, TJUIMH, YrapHbIi ra3, yrileKUCIblid ra3, aMMHaK,
raiieHas WM3BECThb, HeramieHas W3BECTb, MUThEBas cola U
JIPYTHUX), COCTaBJISATH (QOPMYNIbI HEOPraHMYECKUX U
OpraHUYeCKUX BEIECTB, YPABHEHUS XMMHUECKUX PEaKIUi,
OOBSACHATP WX CMBICT; MOATBEPXKAATh  XapaKTepHbIC
XMMHYECKHE CBOMCTBA  BEIIECTB  COOTBETCTBYIOIIMMHU
SKCIIEPUMEHTAMH M 3aMUCSAMH  ypPaBHEHHH XUMHUYECKUX
peaKIuii;

IIP6 05. cpopMUPOBAaHHOCTh YMEHHH YCTaHABJIHUBATH
MPUHA]ICKHOCTh U3YUYEHHBIX  HEOPraHMYeCKUX U
OpraHMYeCKUX BEIIECTB K OMNpEAeJeHHBIM KilaccaM U
rpynmnaM COEAMHEHUMN, XapaKTepU30BaThb HX COCTaB U




BAKHEWILIME CBOMCTBA; OIPEAEIATH BHJIBl XUMHUYECKHUX
cBsA3EH (KoBasIeHTHaH, HOHHa4, MeTaJIn4ecKas,
BOJIOPOJIHAs), TUIBl KPUCTAINIMYECKUX DPELIETOK BEIIECTB;
KJIACCU(PUIIMPOBATh XUMUUYECKUE PEAKIINH;

ITP6 07. chpopmMupoBaHHOCTH YMEHUN IPOBOAUTH PACUETHI
0 XUMHUYECKHMM (OpMyITaM U YPaBHEHHUSM XUMHUYECKUX
peaknmii ¢ HCHOJb30BaHWEM  (U3WYECKUX  BEIMYHH,
XapaKTEePU3YIOIINX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJlbHbIE YCJIOBHSI) T'a30B, KOJIWYECTBA
BELIECTBA; MCIIOJIb30BATh CUCTEMHbBIE XUMHUYECKHE 3HAHMS
JUIS  TIPUHSATHSL pEIIeHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU M UX IPUMEHEHHEM.

OK 02. Mcnonb30oBaTh
COBPEMEHHEIE
CpeJICTBA TIOHCKa,
aHaJIN3a U
HMHTEpPIpETAINH
nHpopManuu u
nH(pOpMaITMOHHBIC
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodeccruoHaIbHON
NeSITeNIbHOCTH

JINYHOCTHBIE Pe3yJIbTATHI J0JIKHBI OTPAKATH B YACTH:

HEHHOCTH HAYYHOI'0 TIO3HAHUS:

— c(hopMUPOBAaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HayKH U OOIIECTBEHHOW MPaKTUKHU, OCHOBAHHOTO Ha
Manore  KylbTyp, CIHOCOOCTBYIOIIETO  OCO3HAHUIO
CBOEro MecTa B MOJUKYJIbTYPHOM MHUPE;

— COBEpILICHCTBOBAaHUE  A3BIKOBOM M  YHMTATEIbCKOU
KYIbTYpPbl Kak CpelICTBa B3aUMOJCHCTBUS MEXIY
JIOJIbMU U TTIO3HAHUS MUPA;

— OCO3HaHHWE  IIEHHOCTM  HAy4YHOM  JIeATEIbHOCTH,
TOTOBHOCTD OCYILIECTBIISTh MPOEKTHYIO u
HCCIIEIOBATENIbCKYIO EATENIbHOCTh UHAUBHUIYAJIbHO U B
rpyIIe.

MeTtanpeaMeTHbIe Pe3yabTAThl I0JKHBI OTPAKATH:

OBaanenue YHUBEPCAJIbHbIMU Y4eOHBIMU

NMO3HABATEJIbHbIMH AeliCTBUSIMU:

B) pa0ora ¢ nHdopManmeii:

— BJIAACTb HAaBbIKAaMH  IIOJYUYCHUA PIH(l)OpMaI_II/II/I nu3
HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYIICCTBJIATL IIOUCK, daHaliu3, CHCTCMATHU3AalHUI0 U

UHTEepOpeTanuio HHGOpPMAIMK pa3ivyHBIX BHJIOB H

JucuuminMHapuble  (IpeaMeTHbIE)  pe3yJabTaTbl U
JOJIKHBI OTPAXKATh:
IIP6 06. BiageHWEe OCHOBHBIMH METOJAMHU HAYYHOTO

MO3HAHMS BEIMIECTB M XUMHUUYECKHX SIBJICHUM (HaOItoneHue,
U3MEpEeHHe, SKCIIEPUMEHT, MOJIETUPOBAHUE);

IIP6 07. chopMUpPOBAaHHOCTH YMEHUN MPOBOAUTH PACUECTHI
0 XUMHUYECKHMM (GopMylTaM M YPaBHEHHMSIM XUMHUYECKHX
peakiuii ¢ HCMOJb30BaHMEM (U3UYECKUX  BEJIMYUH,
XapaKTEepPU3YIONINX BEIIeCTBAa C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJibHBbIE YCJIOBHS) T'a30B, KOJIWYECTBA
BEIIECTBA; MCIIOJIb30BATh CUCTEMHbIE XUMHUYECKHE 3HAHUS
JUIS  TPUHATHS PEIIeHUH B KOHKPETHBIX SKU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX MPUMEHEHUEM;
IIP6 08. copmMupoBaHHOCTH YMEHMI IUIAHUPOBATH H
BBINIOJIHATh ~ XMUMHYECKUH OKCIEpUMEHT (IpeBpalleHUs
OpraHMYeCKUX BEIIECTB TMpPU HATPEBaHUU, MOJIY4YCHUE
STHJIEHA M W3YYEHHE €ro CBOWCTB, KAUeCTBEHHBIC PEAKIIMU
Ha albJETH/bI, Kpaxmall, YKCYCHYIO KHCIOTY; JeHaTypauus
OEKOB TIpM HArpeBaHHWM, IIBETHHIE pPEAKIUU OENKOB;
MPOBOANTh PEAKIIMM HOHHOTO OOMEHa, OMpPENENATh Cpery
BOJHBIX PAacTBOPOB, KaueCTBEHHBIC peaklUU Ha cyinbdart-,
KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHUS; pelIaTh




(dhopM TIpeicTaBICHNS;

— CcO037aBaTh TEKCTHl B Pa3lIUYHbIX (hopMaTax C y4eToMm
Ha3HaueHus: UHQPOpMalMU U LEJNEeBOH ayIuTOpuH,
BBIOMpas ONTUMAIbHYIO (OpMY TpEenCTaBICHUS H
BHU3yaJIM3aluu,

— OLOCHHUBATH AOCTOBCPHOCTD, JICTUTUMHOCTH
I/IH(bOpMaHI/II/I, €€ COOTBCTCTBUC IMPABOBLIM U MOPAJIbHO-
OTUYCCKUM HOpMaM,;

— BJIaACTh HaBBIKaMH pacrio3HaBaHUA n 3alllUThI
nHpopmanuy, MH(OPMaLIMOHHON 0e30MacHOCTH
JIUYHOCTHU.

SKCIIEPUMEHTANIbHbIE 3aaud 1o TemaM "Mertamibl" u
"Hemetaynnbl") B COOTBETCTBUM C NPaBUJIAMU TEXHHUKHU
0€e30MacHOCTH  TpU  OOpalleHuu ¢  BEHIECTBAMU W
1ab0paTOPHBIM 000PYIOBAHUEM; TIPEACTABIISITH PE3yIbTaThI
XUMHYECKOTO 3KCIIEpUMEHTa B (OpME 3amiCH ypaBHEHUI
COOTBETCTBYIOIUX PEeaKuui U (HOPMYyIHPOBATH BBHIBOJIBI HA
OCHOBE 3THX PE3y/IbTATOB;

NP6 09. chopMUPOBAHHOCTH YMEHUS aHAIU3UPOBATH
XUMHAYECKYI0 HMHPOPMAILNIO, TIONy4aeMyl U3 pasHBIX
UCTOYHUKOB (CpeICTB MaccoBOM HMHQOpMAIMM, CETh
WNutepHet u npyrue).

OK 04. D¢pdexTrBHO
B3aUMOJICHCTBOBATh U
paboTtath B
KOJIJICKTUBE U
KOMaHjie

JInyHOCTHBIE Pe3yabTaThl 10JKHBI OTPAKATH B YACTH:

rpakKIaHCKOr0 BOCTIMTAHMSA:

— TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTH B
UHTEpECax rPakJaHCKOTO OOIECTBA;

— YMGHI/IG B3aHMOJIeﬁCTBOBaTB C CONUaJIbHBIMHU
WHCTUTYTAMH B COOTBETCTBHM C WX (QYHKIHSIMHU U
Ha3HAUYCHHEM.

MeTanpeaMeTHbIe Pe3yJIbTaThl J0/LKHBI OTPAKATh:

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH

JelCTBUSIMH:

0) coBMecTHAas 1esITeJIbHOCTD:
— TIOHUMAaTh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHAHOUW H
WHIMBHIYAIBHOW PaOOTHI;

— IIPUHUMATb ocian COBMECTHOM JCATCIIBHOCTH,
OPraHru30BbIBATh U KOOPAUWHHUPOBATH HeﬁCTBHH 1o €€
JOCTHIXCHUIO: COCTaBJIATb IJ1aH HeﬁCTBHﬁ,

pacnpeaciisitb pojin € yudeTOM MHEHHH Y4aCTHUKOB
O6CY)KI[aTb PE3YyJIbTAThL COBMECTHOM pa6OTBI;

— KOOPAWHUPOBATH U BbIIIOJHATH pa60Ty B YCIIOBHAX
peaIbHOTIO, BUPTYAJIIbHOT'O u KOM6I/IHI/IpOBaHHOFO
BSaHMOﬂeﬁCTBHH;

— OCYHICCTBJIATH NMO3UTHBHOC CTPATCTHUYCCKOC IMOBCACHUC

JucuuminHapuble  (IpeaMeTHbIE)  pe3yJabTaTbl U
JOJIKHBI OTPAXKATh:
IIP6 08. chopMHUpPOBAaHHOCTH YMEHUW TUIAHHPOBATH |

BBITIOJTHATh ~XUMUYECKUM  OKCIIEPUMEHT  (TIpEeBpaIlCHUS
OpPraHWYeCKUX BEIIECTB TIPH HArpeBaHUM, TOJy4eHHE
STHJIEHA M W3YYEHUE €ro CBOWCTB, KaUeCTBEHHBIE PEaKIIMU
Ha albJETUbl, Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauus
OCIIKOB TIpU HArpeBaHWM, IIBETHBIC PEAKIIUU OEIKOB;
IPOBOAMUTH PEAKIIMHM HOHHOTO OOMEHa, ONpPENENATh Cpery
BOJHBIX PAacTBOPOB, KaueCTBEHHBIC peaklUU Ha cyinbdar-,
KapOOHAT- U XJOPH/-aHUOHBI, HA KATHOH aMMOHHUS; pelIaTh
SKCIEPUMEHTAJIbHBIE 3aJauyd 1Mo TemaMm "'Metamibl" u
"Hemeramisl") B COOTBETCTBHM C TMpaBUJIAMU TEXHHUKHU
0e30macHOCT NpuU  OOpalleHMH ¢  BEUIECTBAMH U
71a00paTOPHBIM 000PYIOBAaHUEM; MIPEACTABIATH PE3YIIbTATHI
XUMHYECKOTO JKCIEpUMEHTa B (opMme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX PeaKIHii U (HOpMyIUpOBaTh BHIBOJBI Ha
OCHOBE ATHX PE3yIbTaTOB.
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B Pa3JIMYHBIX CHUTYyalUsX, MPOSBISATH TBOPYECTBO U
BOOOpakeHne, ObITh HHUIIUATHBHBIM.

OBaanenue YHHMBepCAJIbHbIMH

JefiCTBUAAMU:

I) IPUHATHE Ce0s1 M IPYTUX JI0Iei:

— TpPUHUMATh MOTUBBI U apTYMEHTHI JAPYTHX JIIOACH TpH
aHaJIM3€ PE3YJIbTATOB JIEATEILHOCTH;

— TpHU3HaBaTh CBOE MPAaBO W TMPaBO JPYrux JIIOJIEH Ha
OINOKU;

— pa3BHBaTh CIOCOOHOCTH TOHUMAaTh MHP C TO3UIIHH
JPYTroro 4eJioBeKa.

peryJIiTHBHbIMH

OK 07.
ConeiicTBOBaTh
COXPaHEHUIO
OKpYKarolleu cpebl,
pecypcocOepeKeHHIo,
MIPUMEHSATH 3HAHUS 00
W3MEHEHHUH KIIMMaTa,
TIPUHIIUIIBI
OEepEKITUBOTO
IIPOU3BO/JICTBA,

3¢ HeKTUBHO
JIEUCTBOBATL B
Ype3BhIYANHBIX
CUTYaIUIX

JIMUHOCTHEBIE Pe3yJabTaThl J0IKHBI OTPAYKATH B YaCTH:

JIKO0JIOTMYEeCKOr0 BOCIIMTAHMSA:

— c(hopMUPOBAHHOCTH 3KOJIOTUYECKOMN KYJIBTYpHI,
IIOHUMAaHHUE BIINAHUSA COIINAJIbHO-2KOHOMHUYECKHX
MPOIECCOB HAa COCTOSHUE MNPUPOJHON W COLHMAIBHOMN
cpensl, OCO3HaHUE rJ1006aJIbHOTO XapakTepa
9KOJIOTUYECKHUX TTPOOJIEM;

— IUIAaHUPOBAHME M  OCYLIECTBIICHUE
OKpYXarolled cpefe Ha OCHOBE
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

— QAKTUBHO€ HENpUSATUE JEHUCTBUW, IPUHOCAIINX BpEN
OKpYXarollen cpeae;

NEUCTBUIL B
3HaHUA lejel

— yMEHHEe MPOTHO3UPOBATh HeOJIaronpusiTHbIC
9KOJIOTHYECKHUE MOCIICACTBUS MpEITPUHUMAEMbIX
JICUCTBUH, IPENOTBPALIATh UX;

— pacHIMpeHHE OIBITa JEITEAbHOCTH DKOJOTHMYCCKOU
HaMnpaBJIEHHOCTH.

MeTtanpeaMeTHbIe Pe3yJbTAThI 10JKHBI OTPAKATD:

Osnapnenue YHHBEPCAJIbLHBIMH Y4eOHBIMU

NMO3HABATEJIbHBIMH AeHCTBUSIMM:
B) pa0ora ¢ nHpopManmeii:

— HCIIOJIb30BAaTh CpeACTBa I/IH(I)OpMaI_II/IOHHBIX n

JucuuminHapuble  (IpeaMeTHbIE)  pe3yJabTaTbl U
JOJIKHBI OTPAXKATh:
IMP6 01. chopMHUPOBAHHOCTH  NPEACTABIECHUN: O

XUMHUYECKON COCTABIISAIOIIEH €CTECTBEHHOHAYYHON KapTUHBI
MHpa, POJIM XHMHH B TIO3HAHUHW SIBJIICHUW TPHUPOJIBI, B
GbOopMUPOBAHUM MBILIUICHUS U KYJIbTYPHl JIMYHOCTH, €€
(YHKIIMOHATBLHOM  TPaMOTHOCTH,  HEOOXOIWMOW IS
pelieHus  NpaKkTUYECKUX  3aJa4 U OKOJOTHYECKH
000CHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U
MIPUPOJIHON Cpelie;

IIP6 10. chopMUPOBAaHHOCTH YMEHUM COONIOAATH IIPaBHIIA
9KOJIOTHYECKH 11eJeco00pa3Horo TMOBEJeHHs B OBITY U
TPYJOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHsS CBOETO
3I0POBbSl U OKpYKaroUled NPUPOJHON Cpeibl; YYHUTHIBATH
ONIACHOCTh ~ BO3JCUCTBUSL ~ HA  JKUBbIE  OPraHU3MBI
ONPENETICHHBIX BEIIECTB, ITOHMMAs CMBICH [OKa3aTels
MpeAebHON JOIYCTUMON KOHLIEHTPALUH.
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KOMMYHHKAIITMOHHBIX TEXHOJIOT Ui B peIICHNN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHu3allMOHHBIX
3amad ¢ coONoJieHHeM TpeOOBaHUI  IPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, PecypcocOepekeHus,
MPABOBBIX M ATHYECKHX HOPM, HOPM WH(POPMALMOHHON
0€30MaCHOCTH.

IK
[ToaroraBnvBaTh
pabouee MECTO,
obopynoBaHue,
CBIpBE, HCXOJHBIC
MaTepHAaIIBI TUTS
00paboTKu CBIPBS,
MIPUTOTOBIICHUS
nonyhadpuKkaToB

B COOTBETCTBUU C
MHCTPYKUHUSAMHU U
periameHTamMu

1.1.

JIMYHOCTHBIE Pe3yJIbTATHI JOJIKHBI OTPAKATH B YACTH:

LHEHHOCTH HAYYHOI'0 MO3HAHUS:

— c(hopMUPOBAaHHOCTH MUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKd M OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOTO Ha
TUaNore  KyJlbTyp, CHOCOOCTBYIOIIETO  OCO3HAHHIO
CBOETO MECTa B MOJUKYJIbTYPHOM MHDE;

— COBEpIICHCTBOBAaHUE  SI3BIKOBOM M YUTATEIbCKOM
KyJIbTypbl KaK CpEICTBA B3aUMOJICHCTBHS MEXIY
JIIOJIbMH | TIO3HAHUST MUDA;

— OCO3HaHME  [EHHOCTH  HAyYHOM  JI€ATEIbHOCTH,
TOTOBHOCTH OCYIIECTBJISTh MIPOEKTHYIO "
HCCIEA0BATENbCKYIO JEATENbHOCTh MUHANBUAYAJIbHO U B
rpynme.

MeTtanpeaMeTHbIe pe3y/abTaThl J0JKHbI OTPAKATh:

OBJagenue YHUBEPCAJIbHBIMHU y4eOHbIMU

MO03HABATEJIbHBIMH e CTBUAMM:

B) padora ¢ undgopmanueii:

— BIAJCTh HABBIKAMM  IOJyYEHHUS
HWCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEJIbHO
OCYHIECTBJIATh TOMCK, AaHAJM3, CUCTEMATU3ALUI0 U
UHTEpIpeTanuo WHGOPMALUKA pa3IUYHbIX BHIOB U
(dhopM mpencTaBICHHUS;

— co3/laBaTh TEKCThl B pa3iM4YHBIX (popmarax ¢ ydeTrom
Ha3HaueHUs WHQPOpMAIMU U I[ENEeBOH  ayIuTOpUH,
BBIOWpass ONTUMANbHYIO (QOpMY TMpEACTaBICHUS U
BU3yaJIU3al1U;

— OLICHUBAThH

uHopmaruu U3

AOCTOBCPHOCTD, JICTUTUMHOCTD

JucuMIuInHAPHBIE Pe3yJibTaThl H J0JIKHBI OTPakKaTh:
IMP6 01. chopMUPOBAHHOCTH  MPEACTABIEHUI: O
XUMHUYECKON COCTABIIAIOIIEH €CTECTBEHHOHAYYHON KapTUHBI
MHUpa, POJIM XUMHUHM B IIO3HAHUU SBJICHUW NpPUPOJBL, B
(GOpMUPOBAHUM MBILUIEHUS U KYJIbTYPbl JINYHOCTH, €€
(GyHKIMOHAJIBHOW  TPaMOTHOCTH,  HEOOXOIMMOHN  AJis
pelleHrs  NPaKTHMYeCKUX  3aJady U DKOJOTUYECKU
000CHOBAaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbIO H
MPUPOJIHON Cperie;

IIP6 02. B1afneHne CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpast
BKJIIOYAET: OCHOBOINOJAraloIlue MOHATUSA (XMMHUYECKUH
AJIEMEHT, aToM, 3JIeKTpOHHas 00ojioYka aroma, s-, p-, d-
JIEKTPOHHBIE ~ OpPOMTANM  aTOMOB, HOH,  MOJIEKyJa,
BaJICHTHOCTD, NEKTPOOTPHULIATEIBHOCTD, CTCTICHb
OKHUCIJICHHsI, XUMHUYECKas CBsA3b, MOJIb, MOJIIpHAs Macca,
MOJIIpHBIM 00bEM, YrIepoJIHbIH CKelleT, (yHKIHOHAJIbHAs
IpyNIna, pajuKall, U30MEPHs, H30MEPbI, T'OMOJOTUYECKHUU
psan, TOMOJIOTH, YIJIEBOIOPOBI, KHCJIOPOI- u
a30TCO/AEPIKAINE COEIUHEHUs, OMOJIOTMYECKH AKTHUBHBIE
BellecTBa (YriaeBoJbl, XKHUPbI, OEIKH), MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS,
KPUCTAJUIMYECKAsl PEIIETKA, THUIbl XUMUYECKMX DPEaKLUM
(OKHCIHUTEIBHO-BOCCTAHOBUTEbHBIE, 9K30-U
SHIOTEPMHUUYECKUE, pPEaKLIUH HOHHOIO oOMeHa), pacTBOD,
DIIEKTPOJINTHI, HEDJIEKTPOJINTHI, IEKTPOJINTUYECKAS
JUCCOLMALUSA, OKHUCIIHUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOHN peakiuy, XMMHUYECKOe PaBHOBECHUE), TEOPUHU U
3aKOHBI (TE€OpUs] XMMHYECKOTO CTPOCHHUS OPraHUYECKUX
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nHpOpMaIINY, €€ COOTBETCTBUE MTPABOBBIM U MOPAIBHO-
TUYECKUM HOPMaM;
BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3aIUTHI HH(pOpMaLnHy,
MH(POPMAIMOHHOMN 0€30MMaCHOCTH JTMYHOCTH.

BemectB A.M. bytiepoBa, Teopusi 3JIEKTPOIUTHUECKOMN
aucconnanuu, nepuoanueckuid 3akon /.M. Menneneesa,

3aKOH COXpaHEHUs MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHH, (PAKTOJIOTHUECKUE CBEICHUS
O CBOMCTBaxX, COCTaBe, TMOJY4YeHUHM U Oe30macHOM
WCII0JIb30BAHUHT BOKHEHTIIHX HEOPTaHUYECKUX u
OPraHWYECKUX BEIIECTB B OBITY ¥  IMPAKTHYCCKOU
JeSITeIbHOCTH YeIIOBEKa,

NP6 03. chopMUpPOBAaHHOCTH  yYMEHHH  BBISBIATH
XapaKTepHble TMPU3HAKK ¥ B3aUMOCBS3b  HM3YUCHHBIX
MOHITHIA, TPHUMEHATH COOTBETCTBYIONIUE TIOHATUS TIPH
ONMCAaHUHA CTPOCHUS M CBOWCTB HEOPTaHHYCCKUX U

OpraHn4eCKuXx BCHICCTB H HX HpeBpaIHeHHﬁ; BBISBJIATDH

B3alMOCBSI3b XUMHWYECKUX 3HAHUU C IIOHATHUAMHU WU
npeacCTaBJICHHUAMU ApYyrux C€CTCCTBCHHOHAYYHBIX
MIPEIMETOB;

IIP6 04. chopMUPOBAHHOCTHP YMEHHH HCIIOJIH30BAThH

HAaUMEHOBAHMS XUMHUYECKUX COCTUHEHUH MEXIyHapOIHOTO
COI03a  TEOPETUYECKOWM W  MNPUKIAAHOM  XUMUU U
TPUBUAIbHbIE HAa3BaHUS BAXHEHIINX BEIIECTB (ITHUJIEH,
aneTuieH, rauiepud, (eHon, dopmanpaerun, yKcycHas
KHUCJIOTa, TJUIMH, YrapHbIi ra3, yrileKUCIblid ra3, aMMHaK,
raiieHas W3BECThb, HeramieHas W3BECTb, MUThEBas cola U
JIPYTHUX), COCTaBJSTH (QOPMYJIbl  HEOPraHUYECKUX U
OpPraHUYECKUX BEIECTB, YPABHEHUS XUMHUUYECKUX PEAKIIHIA,
OOBSACHATP WX CMBICT; MOATBEPXKAAaTh  XapaKTepHbIC
XMMHYECKHE CBOMCTBA  BEIIECTB  COOTBETCTBYIOIIMMHU
SKCIIEPUMEHTAMH M 3aMUCSAMH  ypPaBHEHHH XUMHUYECKUX
peaKIuii;

IIP6 05. cpopMUpPOBaHHOCTh YMEHHH YCTaHaBJIMBATh
MIPUHA]IEKHOCTD U3YUEHHBIX HEOPTraHUYECKUX u
OpraHMYeCKHUX BEIIECTB K OMNpEAeJeHHBIM KilaccaM U
rpynmaM COEAMHEHUMN, XapaKTepu30BaTh HX COCTaB U
BaKHEHIIME CBOWMCTBA;, OMNPENENATh BHUABl XUMUYECKHX
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CBsI3eH (xoBaneHTHas, MOHHas, MeTaJuTn4ecKas,
BOJIOPOJIHAS), THUIbI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIIMPOBATh XUMUYECKHAE PEAKIINH;

ITP6 07. chpopmMupoBaHHOCTH YMEHUN HPOBOAUTH PACUETHI
0 XUMHUYECKHMM (OopMylTaM U YPaBHEHHUSM XUMHUYECKUX
peaknmii ¢ HCHOJb30BaHWEM  (U3WYECKUX  BEIMYHH,
XapaKTepU3YIOINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJibHbIE YCIOBHSI) ra30B, KOJUYECTBA
BEIIECTBA; MCIOJIH30BaTh CHCTEMHBIE XMMHYECKHE 3HAHHSI
JUIE  TPUHSATHS PEHICHHH B KOHKPETHBIX JKU3HEHHBIX
CUTYallUsX, CBS3aHHBIX C BENIECTBAMH U UX TPUMEHEHHUEM
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2. CTPYKTYPA U COIEPXKXAHHUE YYEBHOI'O IIPEJIMETA
«XHUMMUSA»

2.1. O0bemM TUCHMINIMHBI M BUABI y4eOHOU padoThl

Bua yueoHoii padoTbl O0bem B yacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMBbl AU CHUILTHHBI 112

Conepskanue y4e0HOT0 MaTepuaia

B T. 4.

TEOPETUYECKUE 3aHATUS 78
IIPAKTUYECKUE 3aHATUA 14
nabopaTOpHBIC 3aAHITHS 6
KOHTPOJIbHBIE PA0OTHI 6

IIpodeccnoHaibHO OPHMEHTHMPOBAHHOE CoOJep:kaHHMe (coaep:KaHHUe

4
NPHUKJIATHOT0 MOAYJIA)

B T. 4.

TEOPETHUYECKUE 3aHITHUS 2
MPAKTUYECKUE 3aAHATHUS 2
IIpomexyTouHas arrecTanus (3K3aMeH) 4
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2.2. TemaTH4yecKHii IVIaH U cO/lepPKaHMe Y4eOHOr0 MmpeaMeTa

HaumenoBanue Cojep:kanue yuefHOro MaTepuaia (OCHOBHOE H Po()ecCHOHAILHO OpHeHTHPOBaHHoe)!, | O0bLéM | DopMupyemble
pa3/ieJioB M TeM JIa0opaTopHbIe M MPAKTHYECKHE 3aHATHSA, IPUKJIATHON MOIYJIb YacoB | KOMIETEHIIUH
1 2 3 4
Conepxxanue yueOHOro Marepuaa
Pasnen 1. TeopeTnueckue 0CHOBBI XUMHH
Tema 1.1. Cojaep:kanue yueOHOro MaTepuajia 2 OK 01
Ocnosnvie xumuueckue | XumuuecKMi — dleMeHT. ATom. SIpo  aToma, M30TONBL — DJIEKTPOHHass  06OJIOYKA.
NOHAMUA U 3AKOHbl, | JHEPreTU4YEeCKUE YPOBHH, MOJYPOBHHU. ATOMHBIE OpOUTalH, S-, p-, d- 2eMeHThl. OCOOEeHHOCTH )
cmpoenue amomos |pacnpeielieHus 3JEKTPOHOB M0 OpOUTAISIM B aTOMAax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
XUMUYECKUX DneKTpoHHas KOHPUTypanus aToMoB. OCHOBHBIC XUMUYECKUE 3aKOHBI
9/LEMEHMOS. IIpakTHYecKkne 3aHATHS
IIpakTuyeckas padora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUU W PACUYETHI 1O
YPaBHCHHUSM XUMHUYCCKHX PEAKIIHID».
OTHOCHUTEIbHBIE aTOMHAs M MOJIEKYJIsipHass Macchl. MousipHast macca. KonmmudecTBo BemiecTsa. 2
MaccoBass nossi BemiecTBa. 3akoH ABoraapo. MomsipHblid 00beM ra3oB. OTHOCHUTENBHAsS
IJIOTHOCTH ra30B. PacueTsl 10 ypaBHEHUSIM XMMHUYECKHUX PEaKIHi ¢ HCIOJIb30BAHUEM MacCOBOM
JI0JIA BEIIeCTBa, 00beMa (HOpMaIbHBIC YCIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Conep:xaHue y4eOHOro Marepuaja 2 OK 01
Ilepnonnyecknii 3akoH | [IpakTHYeCKHe 3aHATHS OK 02
u Hepnoanueckas |[Ipaxruueckas paGora Ne2. «/3yucHue NeproIMIECKIX 3aKOHOMEPHOCTEI 1 UX B3aHMOCBSI3H [K 1.1.
CHCTEMa  XUMHHCCKUX |co cTpoeHrEM aTOMOBY.
SJIEMEHTOB . 178 [Tepromuyeckas cucreMa xumMuveckux sneMmeHToB .M. MenneneeBa. CBsA3b IEPHUOIHYSCKOTO
Menneneesa. 3akoHa 1 [lepron4ecKkoil CHCTEMBI XUMHUCECKUX 3JIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHUYECKHX DJIEMEHTOB, 00pa3yeMbIX HMH )
MIPOCTBIX M CJIOKHBIX BEIIECTB MO IpymmaM U nepuojam llepuonndeckoil cucremMbl. 3HaUCHUE
MEPUOUYECKOTO 3aKOHA W CUCTeMbl XUMUYeckuX anemeHTtoB [|.M. MenzaeneeBa B pa3BUTUHU
HAyKH.
YcTaHOBIIEHHE CBSI3M MEXKAY CTPOCHHEM aTOMOB XMMUYECKUX AJIEMEHTOB U MEPUOIUYECKIM
W3MEHEHHEM CBOWCTB XHUMHUYECKHX OJJIEMEHTOB M HX COEAMHEHUH B COOTBETCTBHH C
nosioxkeHneM  Ilepuoguueckoil  cHCTEMBL Pemenne  mpakTHUKO-OPHUEHTHPOBAHHBIX
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TEOPETUYECCKUX 3aJaHWi Ha XapaKTepU3ANHI0 XUMHUYECKHX 3JIeMEHTOB «Merammueckue /
HEMETAJUIMYECKUE CBOMCTBA XHUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUHU C KX JIIEKTPOHHBIM
CTPOECHHUEM U TIOJIOKEHHEM B IEPUOJUYECKON CHCTEME XHUMHUYECKHX anemeHTtoB J[.U.
MenpeneeBay

Tema 1.3. OK 01
Cmpoenue sewecmea u Crpoenue BemecTBa. XHUMHYECKas CBs3b. Buabl XUMHYECKOW CBA3M (KOBaJIGHTHAas
npupooa  XUMU4ecKoil HETOJIsIpHAs. M TOJISIpHAsi, MOHHASA, MeTaJulndeckas). MexaHu3mMbl 00pa30BaHUsI KOBAJICHTHOM
C6A3U. XUMUYECKOH CBsI3HM (OOMEHHBIN U JOHOPHO-aKIENTOPHKIN). Bogopoanas cBs3b. BaneHTHOCTD.
DNeKTpoOTpUIIATeNbHOCTh. CTENeHb OKUCIICHHUS.
Tema 1.4. | MoHbl: KaTHOHBI M AaHUOHBL. ATperaTHoe COCTOSHHE BEIIECTB B 3aBHCHUMOCTH OT THUIA
Mmnozoobpa3zue XMUMHUYECKOH CBS3U. AJITIOTPONHBIE MOIU(MUKALNUN U UX TIPUMEPBI.
gewecmas
IIpakTHYecKue 3aHATHS
IIpakTnueckas padora Ne3. «CtpoeHue BenecTBa 1 NpUPoia XUMHUUECKOHN CBSA3N».
JlemoHcTpanusi Mojenell KpUCTAaUIMYECKUX PEIIeTOK: MOHHOM (XJIOpUJ HaTpusi), aTOMHOU
(rpadut u anmas), MOJIEKYIAPHOHN (YTJIEKUCIBIN Ta3, HOJ), METAJUTMUYECKOW (HATPHiA, MarHuH,
Menb). Pemenne mpakTHYeCKUX 3aJaHud Ha COCTaBJICHHUE AJIEKTPOHHO-Tpaduueckux Gopmyi
31eMeHTOB 1—4 epnooB
Tema 1.5. Copep:xaHue y4eOHOI0 MaTepuaJja OK 01
Knaccuguxayus, Knaccudukanus HeopraHudeckux BemiecTB. HoMeHKiIaTypa HEOpPraHMYeCKHMX BEIISCTB OK 02
u Homenknamypa | (OKCUABI, TUIPOKCHJBI, KUCJIOTHI, COJH). BelecTBa MOJIEKYJISIPHOTO M HEMOJCKYISIPHOTO K 1.1
Heop2aHu4eckux CTpoeHHusl. ArperatHble cOCTOSHUSI BemlecTBa. Kpucramimueckue U amopdHbIE BEIIECTBA.
gewecmas 3aKOH TMOCTOSIHCTBA COCTaBa BEUIECTBA. UMbl KPUCTAJUIMUECKUX PEIIETOK (aTromHas,

MOJIEKYJIsSIpHAsi, HWOHHAs, MeTa/sinyeckas). 3aBUCUMOCTb CBOMCTBa BEIIECTB OT THIIA
KPUCTALUIMYECKON PEIIETKH

IlpakTHyeckue 3aHATHSA

IIpakTHyeckas padora Ned4. «<HomeHKI1aTypa HEOPraHUYECKUX BELECTB».

Pemenune mnpakTuyeckux 3aJaHUl MO KiIacCHU(PHUKAIMM, HOMEHKJIATYpEe U XUMHYECKUM
(dbopMynaM HEOPraHMYECKHX BEIIECTB PA3UYHBIX KJIacCOB (yrapHbIM Tra3, YriIeKUCIbIN Tas,
aMMHUaK, TaiieHas U3BecTh, HeraleHasi U3BeCTb, MUThEBAs COJA U APYTHX): HA3BaHUsI BEIIECTB
no mexayHaponHoit (MIOITAK) unu TpuBHalbHOM HOMEHKIIAType U COCTaBJICHHE (OPMYIIbI
XMMHUYECKUX BEIIECTB, ONpEAeTeHHe MPUHAAISKHOCTH K kiaccy. [lowck mHdopmarmu 1o

17



Ha3BaHWAM, HUACHTHU(PHKATOpPaM, CTPYKTYpHbIM  (opmynaM. AHaIM3  XUMHUYECKOM
nH(pOpMALIUY, TIOTy4aeMOW W3 Pa3HBIX HCTOYHHKOB (CPEICTB MAccOBOW MHGOpPMAIUU, CETh
Wutepuer u apyrue)

Tema 1.6. Coaepxxanue yueOHOro Marepuasa OK 01
Tunwt xumuyeckux | Xumuueckas peaxuus. Knaccudukauust ¥ TUNBI XUMUYECKUX PEaKUUil B HEOPraHUYECKOU U OK 02
peaxyuii OPraHWYeCKOW XMMHH. 3aKOHBI COXpPAHEHHUs MAacCChl BEIECTBA, COXPAHEHUS W IpEBpaIlCHUs

SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.
Tema L7 | Okucnnrensho-BoccTaHoBHTENbHbIE peakuuu  (ypaBHEHHS  OKUCIIEHHUS-BOCCTAHOBIICHUS,
OrucnumensHo- CTeNeHb OKMCIEHHUS, OKUCIIUTENb U BOCCTAHOBHUTENb, IIPOLIECCH] OKUCIIEHUS U BOCCTAHOBJICHUS,
BOCCIMAHOBUMENLHYBIE | paypeline OKUCIUTENM W BOCCTAHOBHMTENHW, METOJ OSJIEKTPOHHOTO OalaHca, 3JIEKTPOJIN3
pearyuu PacTBOPOB M PAacCILIaBOB BEINIECTB, OKHCIHTENHHO-BOCCTAHOBHTENbHBIE PEAKIUU B IPUPOJE,

MIPOM3BOJICTBEHHBIX MPOTECCAX U KU3HEACITSILHOCTA OPTaHN3MOB)

JlabopaTopHble 3aHATUSA

JlabopaTopHas padora Nel «Tumbl XuMU4eCKUX peaKiuii».

UccnenoBanue TUNOB (MO COCTaBY U KOJIMYECTBY HUCXOJHBIX U OOpa3yIOLIUXCS BEIIECTB) U

NMPU3HAKOB XUMHYECKHMX peaknuid. CocTaBleHHE YpPaBHEHUW pEaKUHUl COCIMHEHUS,

pasnokeHusi, 3aMelleHus, oOMeHa, B T.4. PEaKIH TOpeHus, OKHCIEHUS-BOCCTAHOBJICHUS.

CocraBiieHHE W YPABHUBAHME OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN  METOJIOM

ANIEKTpOHHOrO OanaHca. PacueTHble 3aJaud Ha HAXOKJIEHHE OTHOCUTEIBHON MOJEKYISIPHOMN

MAaCChl, ONPEJICIICHNE MAaCCOBOM JI0JIM XMMUYECKUX HJIEMEHTOB B CJIO)KHOM BEIIECTBE
Tema 1.8. Conep:xanue y4yeOHOro MmaTepuaja OK 01
Cropocmo  xumuieckux| CkopocTh peaKIMH, ¢ 3aBHCHMOCTb OT PA3/IMYHBIX (DAKTOPOB: MPHPOIB PEArHPYIOLINX OK 02
peakyuii.  XumuuecKkoe| pemecTs, KOHUCHTPALMH PEArHPYIOMIMX BEIIECTB, TEMIIEPATyphl M ILIOLIAAN PEAKIHOHHOM HK 1.1.
pasroeecue MMOBEPXHOCTHU. TerioBbie 3(PPEKTHl XUMHUYCCKUX PEAKIUN: 5K30- W IHAOTCPMUUYECKHE

peakimu. OOpaTuMble peakuu. XUMHUYEeCKoe paBHOBecue. DakTOphl, BIUSIONIME Ha
COCTOSIHUE XHMHMYECKOTO paBHOBeCHs (KOHIIEHTpPAlLlMs PEareHTOB WM MPOIYKTOB peakiuu,
nasienue, temneparypa). [Ipunnun Jle [llarense

IIpakTHYecKkne 3aHATHSA

IIpakTnueckas padora NeS. «BnusHue pa3inyHbIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOM
peakun».
PerieHne MpakTHKO-OPUEHTUPOBAHHBIX 33JaHUN Ha aHaiu3 (akTopoB, BIMSIONIMX Ha
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U3MEHEHHE CKOPOCTH XUMHUYECKOM peaklny. 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEAKIIUU OT
IIPUCYTCTBUS KaTajlu3aTopa Ha MpPUMEPE DPA3I0KEHMsI IMEPOKCHIA BOJOpPOJA C IOMOLIBIO
JMOKCHJIa MapraHiia M KaTajgasbl. PellleHHe NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha
npumeHenue npuHnuna Jle-llatense 11 HaxoXAEHUS HANPaBICHUsI CMELLEHUS PaBHOBECHUS
XAMUYECKOH peakuuu W aHauu3 (AKTOpPOB, BIHSIOMIMX HAa CMEIIEHHE XUMHUYECKOTO
paBHOBECHS

JlabopaTopHble 3aHATUSA

JladopaTopHas pagora Ne2 «l3ydyeHune 3aBUCHMOCTH CKOPOCTH XMMHYECKOW pEakluu OT 2
KOHIICHTPAIIUH PEarupyroniux BEIIECTB U TEMIIEPATyPhI».
Tema 1.9. Conepxxanue yueOHOro Marepuaja OK 01
Pacmeoper, meopus|Pacteopbl. Buabsl pacTBOPOB MO COACPKAHUIO PACTBOPEHHOTO BENIECTBA. PacTBOPHUMOCTD. OK 02
QNIEKMPOIUMULECKOU [TonsiTue o mucnepcHbIX cucrtemax. VICTHHHBIE WM KOJUIOMJHBIE pacTBOpbl. MaccoBas AoJist OK 04
Quccoyuayuu u UOHHbI|gemectBa B pacTBope. IloHsTHe o0 BOmOpogHOM —Tokasatene (pH)  pactBopa. 2 OK 07
oomen OnexTponuTHueckas nuccounanus. CunpHble U cialOble DJIEKTPOJIUTHI, HEIIEKTPOIUTHI. HK 1.1
Peakuun nonHoro ooMena
JlaGopaTopHble 3aHATHSA
JlaGoparopHas padora Ne3 «IIpurotoBiaeHue pacTBOPOB».
[IpuroToByieHHE PacCTBOPOB 3aJAHHON MAacCOBOM J0JIe PAaCTBOPEHHOIO BEIIECTBA, TPOBEICHUE
peakuuii HMOHHOTO OOMEHa, ONpeIesIeHHe Cpelbl PACTBOPOB BEIIECTB C  IOMOIIBIO 2
YHHMBEpPCAIbHOTO WHIMKaTOpa (KUClas, HeHTpaibHas, IIejouyHas). 3aJaHus Ha COCTaBJICHUE
HMOHHBIX peakiuil. PemeHne npakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha PacTBOPHI,
HCIO0JIb3yeMble B OBITOBOM U MPOM3BOJCTBEHHON AESITEILHOCTH YeJIOBEKa
KonTpoabHas padora 1 |CTpoeHue BeliecTBa U XMMUYECKUE peakiuu (1o pazaeny 1) 2
Pa3nen 2. Heoprannyeckasi Xumust 18
Tema 2.1. Conepxanue yueOHOro Marepuasia OK 01
Memannv . OK 02
Mertamnsl. Ilonoxxenue wmeramioB B Ilepuonndeckoil cuUcTeMe XHUMHUYECKHUX SJIEMEHTOB. OK 04
Oco0OeHHOCTH CTPOEHHS DJIEKTPOHHBIX 000J04YeKk aToMOB MeTauioB. OOmwue ¢uszndeckue K 1.1

cBoicTBa MeTaiuioB. CINIaBbl METAJIJIOB. SHGKTpOXI/IMI/I‘ICCKI/Iﬁ jo): i HaHpH)KCHI/Iﬁ MCTAJJIOB.
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Tema 2.2. Xumuueckue
ceolcmea Memaiilos.

XUMHUYECKUE CBOMCTBA BAXHEUIITNX METAJIOB (HATPUH, KaIHi, KaJbIUH, MATHUN, aTFOMUHUN,
IIMHK, XpOM, >KeJe30, MeIb) W WX coeauHeHud. OOmme crmocoObl MOTYYEeHUS METaJLIOB.
[IpuMeHeHre METaIJIOB B OBITY M TEXHUKE

Tema 2.3. Hememainoi.

Hemeramnel. Tlonoxxenne HemetaiwioB B llepuogudeckoil cucTeMe XUMHUYECKHUX DIIEMEHTOB
.. MenneneeBa U 0COOCHHOCTH CTpOEHUsI aToMOB. DuU3MUYeCKHe CBOWCTBA HEMETAJUIOB.
AoTponusl HEeMETaUIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaeponaa).

Tema 2.4. Xumuueckue
CBOUCNBA HEMEMANI08

XUMHUYECKHE CBOMCTBA W TMPUMEHEHHE BaXKHEWUIIUX HEMETAJUIOB (TaJlOTEHOB, CEphbI, a30Ta,
docdopa, yriepoaa U KpeMHHS) U UX COCAMHEHUM (OKCHIOB, KHUCIOPOJICOEPKAMINUX KUCIIOT,
BOJIOPOJHBIX coeMHeHni ). [I[pumMeHenrne BaXKHEUIITNX HEMETAIUIOB U UX COSAMHEHUN

Tema 2.5. Ocrosnuvie
K1ACChl HEeOPeaHUuyecKux
seujecms.

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB (OKCHUOB, THAPOKCHJIOB,
KHUCJIOT, coJied u 1p.). ['eHeTmdeckas CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAIICKANIUX K
pa3IUYHBIM KJ1accaMm. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOIOPOIHBIX
COCIMHEHMH, BBICIITUX OKCHIOB U THAPOKCHJIOB

IIpakTHYecKkue 3aHATHS

IIpakTuyeckas padora Ne6. «PU3NKO-XUMHUYECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTBY.
CocTaBieHHe YpaBHEHU XMMHUYECKMX pEaKUMil ¢ Yy4aCTHEM THPOCTBIX M CIOMXKHBIX
HEOPraHMYECKUX BEIIECTB: METAUIOB M HEMETAJUIOB, OKCHAOB METaUIOB, HEMETAUIOB U
aM(pOTEPHBIX JIEMEHTOB; HEOPraHMYECKUX KUCIOT, OCHOBAHUN U aM(OTEPHBIX THAPOKCUIIOB;
HEOPraHUYECKUX COJIeH, XapaKTepU3yIOIIUX UX CBOICTBA.

Tema 2.6. Copep:xaHue y4eOHOIro MmaTepuaja OK 01
Hoenmudurayu Unentudukanus HeopraHMYecKux BemlecTB (katuoHoB [-VI rpynnm wuinm aHHOHOB) C OK 02
HeopeaHuyecKux . N OK 04
sewecms HCII0JIb30BaHUEM UX (PU3MKO-XUMUYECKHX CBOMCTB, XapaKTEPHBIX KAUECTBEHHBIX PEaKIIUM.

Tema 2.7. Conepxanue yueOHOro Marepuasia OK 01
IIpouszsoocmeo OOmue npeacTaBiIeHUS O MPOMBIIUICHHBIX CIIOCO0aX MOJYYeHHUs] XMMUYECKUX BellecTB (Ha OK 07
Heop2aHu4eckux IpUMepe MPOU3BOJICTBA aMMHaKa, CEpPHOM KUCIOTHI). YepHas U I[BETHAs MeETAJLTyprus.

sewecms. 3unauenue|llpakTHuecKoe NMPUMEHEHHUE 3JICKTPOJIM3a JUIsS TOJYYCHHS IIEIOYHBIX, IEI0YHO3EMEIbHBIX

U npumeHneHue 8 Ovimy
U Ha npou3eoocmae.

MeTaJuloB U amoMuHMA. CTEeKJIO M CHJIMKaTHas MpPOMBINUIEHHOCTh. I[Ipobiema 0TX070B U
10OOYHBIX MPOTYKTOB

KonTpoabnas padora 2

CBoiicTBa HEOpPraHMYECKUX BELIECTB (110 pazeny 2)
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Pa3nesn 3. Teoperuyeckue 0CHOBBI OPraHu4ecKOi XMMHHU 4
Tema 3.1. Coaepikanue yueOHOro MaTepuajia 4 OK 01
Knaccugpuxayus, [Ipenmer opraHndeckoil XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUEHUE B MIOJIyUEHUU HOBBIX
cmpoenue BEILIECTB M MaTepuajoB. Teopus CTpoeHHUs opraHumdyeckux coeauHeHuil A.M. Byrieposa, eé
u HOMEHKAamypa|OCHOBHBIE TOJIOXKeHUA. CTpPyKTypHbIE (OPMYJIBI OpPraHMYEeCKUX BemecTB. [ omomorus, 2
Op2aHUYECKUX 6eujecme |30MEpHsl.
Tema 3.2. XuMHYecKas CBSI3b B OPraHUYECKUX COCTUHEHUSIX: KPAaTHBIE CBSI3H, G- U T-CBS3U.
Xumuueckas — c6a3b  6|[IpencTaBiaenne 0 KiaccH(DMKAIMH OPraHMYECKUX BemecTB. HOMEHKIAaTypa OpraHMYecKHuX )
Op2aHu4ecKux COEMHEHUIN (cucTeMaTHYecKas) W TpHUBHAJIbHbIE Ha3BaHUSA BAXKHEHIIMX IMPEJCTaBUTENEH
COCOUHEHUsX KJIACCOB OPraHUYECKUX BEIIECTB
Paznen 4. YrieBoaopo/bl 14
Tema 4.1. Copep:xanue yuyeOHOro marepuasa OK 01
Vene600opoow [IpenenbHbIE YIIEBOAOPOAB! (AIKAHBI): COCTAB U CTPOEHHE, TOMOJIOTUYECKHH psax. MeTaH n OK 02
3TaH: COCTaB, CTPOEHME, (PU3MYECKME M XUMHYECKHE CBOMCTBA (PEakIMU 3aMENICHHS | 2 OK 04
ropeHus), HaxoKAeHUe B IPUPOJIE, TTOJydeHHE ¥ IPUMEHEHHE HIK 1.1.
Tema 4.2. HenpenenbHble yrieBo0opo bl (aIKEHbI, aJIKaUEHBI, aTKUHBI).
Henpeoenvnuie AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psAll. DTUIICH W MPOMWIECH: COCTaB, CTPOCHUE, 5
Y271e8000p00bL ¢u3umvyeckne W XUMHYECKHE CBOMCTBA (peaklud THIAPUPOBAHHUSA, TaJOTCHUPOBAHMS,
rupaTaliy, OKUCJICHUS U NOJMMEPU3alN) OJyYeHHe U IPUMEHEHHE.
Tema 4.3. Ankaouenvr  |Ankaguensl: OyraaueH-1,3 u meTunOyraauen-1,3, XUMHUYECKOe CTpOEHHE, CBOMCTBA (peaKIus
MOJIMMEpHU3alii), MPUMEHEHHE (Ui CHHTE3a MPUPOJHOTO M CHHTETHYECKOrO KaydykKa H 2
PE3HHBI).
Tema 4.4. Ankunsi AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psl. AIIETHICH: COCTaB,
XMMHYECKOE CTpoeHue, (U3MYECKMe M XUMHUYECKHE CBOMCTBAa (peakuuu THAPUPOBAHUA,
TaJIOTEHUPOBAHUS, TUOpATAMU TOpPEHUs), TONydeHHe U  MpUMEHeHHe (HUCTOYHHK 2
BBICOKOTEMIIEPATYPHOTO TUIAMEHH I CBAPKU U PE3KH METaJJIOB)
Tema 4.5. ApoMartudeckue yrieBoJoposl (apeHsl). beH3on u Tomyous: cocTaB, CTpoeHue, (GU3NYECKue U
Apomamuueckue XMMHYECKHE CBOMCTBA (peaKIy TaJOTeHUPOBAHUS U HUTPOBAHHUS), TIONyYeHHE U IPUMEHEHHUE. )

V211e8000p00bl (apenbl).

ToxcuyHOCTB ApCHOB (BJ'II/ISIHI/IG OcH30J1a Ha OpraHusm Ile.)'IOBCKa). I'eneTndeckas CBS3b MCKIAY
YrJICBOAOPOJaMH, IPUHAUICKAITUMHU K PA3JIMYHBIM KJIaCCaM.
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Tema 4.6. [lpupoousie
UCTOYHUKU

[IpupoHbIe UCTOYHUKH YriIeBOA0poAoB. [Ipupoaublii ra3 u nomyrHeie HedTsHbIe ra3bl. HedTh
n e¢ mpoucxoxaenue. CrnocoObl nepepaboTKu He(PTH: MEPeroHkKa, KPEeKUHT (TepMHUYECKH,

V271e6000p0008. KaTaluTHdeckuit), mmponu3. [lpogykTsl mepepabotkum HedTH, HX TPUMEHEHHE B
MIPOMBIIIICHHOCTH U B ObITY. KaMEHHBIH yroJib ¥ MPOIYKTHI €ro MmepepaboTKH.
Tema 4.7. Conepxxanue yueOHOro Marepuasa OK 02
cbus:uzco-xumuueczcue TpuBnanbHas ¥ MEeXIyHApOHAS HOMEHKIIATYpa, XUMHUYECKUE CBOWCTBA, CIIOCOOBI MOTydSHHS OK 04
ceoucmed YIJIEBOIOPOIOB. MoIeIMpOBaHNE MOJIEKYJ M XHMHUYECKHX TPEBPAIEHHH YrIeBOIOPOIOB (Ha
y211e6000p000s npuMepe TaHa, TUJICHA, alleTUIICHA U JIP.) U TaJIOTCHOTIPOU3BOTHBIX.
Tema 4.8.| Kauecrsenubie peakIuu yrieBoA0POJIOB Pa3IMUHBIX KJIACCOB (0OecrBeunBaHne OPOMHOM MITH
Kauecmesennvle peaxyuu HOMHOW BOJIBI, PacTBOpa MEpPMaHraHaTa Kajvs, B3aUMOJICHCTBHE alleTHIEHA ¢ aMMHAYHBIM
y211e6000p00os pactBopoM okcuaa cepebpa (1)), KauecTBeHHOe OOHapyXEHHE YIiepoja H BOJIOpOJa B
PA3NIUYHBIX KNIACCO8 OpraHUYeCKUX BEIIECTBaX.
KonTtpoabsHas padora 3 | Teopust cTpoeHHs OpraHMueCKUX COSAMHEHUN. YTIeBoA0poabl (110 pazaenam 3 u 4)
Paznea S. Kuciopoaoconepxamme oprannyeckue coeIuHeHus
Tema 5.1. Copep:xaHue y4eOHOI0 MaTepuaja OK 01
Cnupmul. [IpenenbHbIe OMHOATOMHBIE CHUPTHI (METAHOA U JTAHOJ): CTpPOCHHE, (GU3NUECKHE | OK 07
XHUMUYECKHE CBOWCTBA (PEaKIMU C aKTHBHBIMH METaJUIaMH, TaJIOTEHOBOJIOPOJIAMH, TOPEHUE),
npuMeHeHre. BogopoaHbIe CBS3M MEXIy MOJIEKYlIaMu crupToB. Pu3noIorudeckoe JeicTBre
METaHOJIa ¥ ATAHOJIa Ha OPraHu3M YeJIOBEKa.
Tema 5.2.|MHOroaToMHbIC CIIUPTHI (ITHIICHIJIMKOJb M TJIMIEPUH): CTPOCHUE, (DU3NYECKHE U XUMUYCCKHE
Mnozoamomnvle CBOWcTBa (B3aMMOJICHCTBHE CO INEJIOYHBIMH METajllaMH, Ka4yeCTBEHHas peakius Ha
cnupmol MHOTOATOMHBIE CHHUPTHI). DUINOJIOTHUECKOE JCHCTBHE HA OpraHu3M dyenoBeka. [IpumeHeHue
TIIMIEPUHA U ATHIICHT KOS
Tema 5.3. @enon @®enon. CtpoeHue MOJEKYybl, GU3NUYECKUE U XUMHUYECKHEe cBOWcTBa ¢eHona. TOKCHUHOCTH
(deHona, ero GU3HOIOTHYECKOE ICHCTBHE Ha OpraHu3M 4enoBeka. [IpumeHeHue denoa
Tema 5.4. Copepxanue yueOHOro Marepuasa OK 01
Anvoezuowi. Anpaerunibl U KeTOHBI ((hopMasibieTH, aneTaabICeTH]l, aleTOH): CTpOoeHue, (Pu3nYecKue u OK 02
Cnoorcnvie 3¢pupol XUMUYECKHE CBOWCTBA (pEaKIMU OKHCICHHS M BOCCTAHOBJIICHHS, KaueCTBEHHBIC DPEaKIUH), OK 04

TIOJIYYCHHC U IPUMCHCHUC.

22



Tema 5.5. Kapbonosoie
KUCTOMBbL.

OnHOOCHOBHBIE TpeeTbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbUHAs W YKCYCHasi KHCIOTHI):
CTpoeHUe, (U3HUECKMEe H XHMHUYECKHE CBOWCTBA (0OIIME CBOWCTBA KHCIOT, PEaKIHUsI
sTepuduKanmm), TOdydeHHe W mnpuMeHeHue. CTeapwHOBas W OJICMHOBAs KHCJIOTHI Kak
HpeILCTaBI/ITeJII/I BBICIIIUX Kap6OHOBI)IX KHCJIIOT. MLIJIa KaK COJIM BBICHINX Kap6OHOBI)IX KHCIIOT,
HUX MOIOIIee ASHCTBHE.

CrnoxHble 3(UpHI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ HIpOIN3 CII0KHBIX 3()UPOB.

Tema 5.6. Kupur.

Kupsl. I'mapomms xupos. [Ipumenenne xupoB. bruosornueckas posib )KUpPOB

Tema 5.7. Conepxxanue y4eOHOro Marepuasa OK 01
YVenegoowi VYrneBogpl: cocraB, Kiaccu(uKalusg yriieBoJoB (MOHO-, U- U TOJUcaxapupsl). [roko3za — OK 02
MPOCTEHUIINI MOHOCaXapua: OCOOCHHOCTH CTPOEHHS MOJEKYNbI, (GU3NIECKUE U XUMHUYECKHE OK 04
CBOMCTBa TIIOKO3bl (B3aumMojeicTBue ¢ ruapokcugom Mmeau (II), okucieHue amMmuadyHbIM K 1.1
pactBopoMm okcuaa cepedpa (I), BoccraHoBiIeHHE, OpOXKEHWE TIIFOKO3bI), HAXOXKJICHHE B
MpHUpOJe, TMPUMEHEHHE TIOKO3bI, OHOJIOTHYECKass POJIb B HKH3HENCSITEIHHOCTH OpraHu3Ma
yenoBeka. PotocunTes. Opykro3a Kak U30Mep TIIFOKO3BI.
Tema 5.8. /[ucaxapuowi. |[lucaxapuapl: caxapos3a, MaibTo3a. BoccTaHaBniMBawImKUEe W HEBOCCTAHABIMBAIOIINE
nucaxapunsl. ['uaponus qucaxapuaos. HaxoxaeHue B mpupoie U MpUMEHEHHeE.
Tema 5.9.|ITonucaxapuapl: Kpaxmayi, TJIMKOTeH M 1eiunono3a. CTpoeHne MakpoMOJEKYNl Kpaxmadna,
Ionucaxapuoeoi. TJIMKOTeHa M I1eJUTono3bl. dusnueckue CBOWCTBAa KpaxMaia M UEJUII0JI03bl. XHUMHUYECKUE
CBOMCTBa Kpaxmaya: THUIpOJIM3, KAaueCTBEHHAas peakius ¢ HoJ0M. XHMHUYECKHE CBONCTBa
LEJUIIONO3bl: TUAPOIN3, ModydeHue 3hupoB uetono3sl. [loHsTne 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)
Tema 5.10. Conep:xanue y4eOHOro MmaTepuasa OK 01
Qusuxo-xumuieckue N OK 02
ceoticmed TpuBuanpHas U MEXKJIyHapOJIHAs HOMEHKIATYpa, XUMUUYECKUE CBONCTBA, CIIOCOOBI MOTY4YECHUS OK 04
CUpPTOB U (HEHOJIOB, KapOOHOBBIX KUCIOT U 3(UPOB, ajbAeTHA0B U KeTOHOB. CocTaBieHUE
KUCTOPOOOCOOEPAHCAUUX 9 N
opzanueckix CXEM peakiui (B“TOM YHCIie M0 MPEIOKEHHBIM LIEM0YKaM npeBpameHHH)v, XapaKTepU3yIOLINX
. XMUMHUYECKHE CBOMCTBA KUCIOPOIO0COACPKAIIUX OPraHUUYECKUX COCIUHEHUIMA
COeOuHeHUll
Pa3nes 6. Asorocoaep:xanye OpraHn4ecKue CoeMHCHNS
Tema 6.1. \Coz(epma}me Y4e0HOro MaTepuaJja OK 01
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Amunb. AMUHBI: METUJIAMUH — MPOCTEUIINI MPENCTAaBUTENIb aMUHOB: COCTaB, XUMUYECKOE CTPOECHHUE, OK 02
¢bu3nvecKkrue 1 XUMHYECKHE CBOMCTBA, HAXOXK/IEHUE B IIPUPO/IE. 2 OK 04
Tema 6.2. AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OpraHUYEeCKue coequHeHUs. PU3NUECKue U XUMUYECKHE
Amunoxuciomol. CBOICTBAa aMUHOKHCIIOT (Ha IMpUMepe IJIMIMHA). buosornyeckoe 3HaY€HHE AMUHOKHCIOT. 2
benxu. [lentunel. benku kak npupoansie noauMepsl. [lepBuynas, BTOpUYHas U TPETUYHAs CTPYKTypa
0enkoB. XMMHUECKUE CBOWCTBA OEIKOB: TMAPOJIN3, JACHATypalysi, KaueCTBEHHbIE PEaKlUd Ha
OemKu.
IIpakTHueckune 3aHATHS
IIpakTnueckas padora Ne7. «CBoiicTBa a30TOCOAEPKALIUX OPraHUUYECKUX COCTUHEHUI.
duznyeckue M XUMHYECKHE CBOMCTBAa aMHHOB (peakUuMH C KUCIOTaMH U TOpEeHHs) U 2
aMUHOKHCIIOT (Ha mpumepe riunuHa). Habmronenue u onvcanyue A1eMOHCTPALIMOHHBIX OIBITOB:
JieHaTypalys OeJIKOB IPU HarpeBaHHUHU, IBETHbHIE peaKIuu OEJIKOB
Paspnen 7. BbicOKOMOJIEKYISIPHBIE COeIMHEHUS 2
Tema 7.1. Copep:xaHue y4e0OHOro MmaTepuaja OK 01
IInacmmaccuor. OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJSIDHBIX COCIUHEHUN: MOHOMEp, MOJUMED, OK 02
Kayuyku. Bonoxna CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPHU3AlUU, CPEaHsAs MoJeKyilnsipHas macca. OCHOBHBIE OK 04
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCTUHEHUI — OJIMMEpU3alis U MOJUKOHACHCAIUS. IIK 1.1.
O3HakomileHHe ¢ 00pa3llaMu NMPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacc, KaydyKoOB: 5
I1acTMaccehl (MOJUATUIIEH, MOJIMIPONUIICH, NOJUBUHUIXIOPU, MOJUCTUPOI); HATYPAJIbHBIA U
CHUHTETHYECKHE KaydyKd (OyTaJueHOBBIH, XJIOPONPEHOBBI W H30NPEHOBBIN); BOJOKHA
(HaTypanbHBIC (XJIOTOK, MIEPCTh, IIENK), MCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHUE (KAIIPOH U JIABCaH)
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJepKaHMe (COMepPsKAHUE MPUKJIATHOTO MOTYJIs)
Pazzen 8. Xumus B ObITY U IIPOU3BOACTBEHHON IeATEILHOCTH Ye10BeKa 12 OK 01
Tema 8.1. Coaep:xanue y4e0HOro MaTepualia OK 02
Oprannyeckue Bemectsa| [Ipakrtuueckas padora Ne 8 «[IpaBuia SKOJOTHUECKH 11EI€CO00PA3HOTO MOBEICHUS B OBITY OK 04
B JKU3HEIEATEIILHOCTH | i TPYIOBOU AEATEIHHOCTH B LEISIX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOTHOM 2 OK 07
YeJI0BEKA. cpenbl». bpITOBas XuMuyeckasi rpaMOTHOCTb.
Tema 8.2. Coaep:xanue y4eOHOro MaTepuaja OK 01
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Xumuueckue
MexXHON02UU
8 nosceoHes ol
u npogeccuoHanbHOU
0esmenbHOCmU 4en08eKd

Ponp xumum B oOecriedeHUH SKOJOTHYECKOH, SHEPreTHUECKON W MUIICBOW O€30MacHOCTH,
pPa3BUTUU  MEAMIIMHBI, CO3JaHMM HOBBIX MarepuasioB (B 3aBUCUMOCTH OT BHJA
podecCHOHAIBHOM IeATEeIHFHOCTH ), HOBBIX HCTOYHHKOB SHEPTHH (QTbTEPHATHBHBIC HCTOYHUKU
sHepruu). l[loHsTHE O HaAy4YHBIX METOJAX I[IO3HAHUS BEHIECTB M XHWMHUYECKHX pEaKIIuil.
[IpencraBiernss 00 OOMUX HAyYHBIX MPUHIUIAX TPOMBIIUICHHOTO TMOJIYYCHUS BaKHEHIIIHX
BEILIECTB (HA MpUMeEpax MPOU3BOJICTBA aMMHAKa, CEPHON KUCIOTHI, METAHOJIA).

YenoBek B MUPE BEUIECTB, MATEPUATIOB U XUMUYECKUX PEAKLUN: XUMUS U 3JI0POBbE YEIOBEKA!
npaBujia 0OE30MacHOTO HCIOJIB30BAHMS JIEKAPCTBEHHBIX MPEMApPaTOB, OBITOBOW XHUMHUHU B
MOBCEIHEBHOM KU3HH.

OK 02
OK 04
OK 07
IIK 1.1.

KOHchIBTaIIHP[ nepea IK3aMeHOM

HpOMe)KyTO‘IHaﬂ arrecTanmd 1Mo JMCIMIJInNHEe (SKSaMeH)

Bcero

112
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3. YCJIOBHUA PEA/IM3AIIUU TPOI'PAMMBI YYEBHOI'O
MMPEAMETA

3.1. TpeGoBanusi K MHHMMAJIbHOMY MAaTEPUAIBLHO-TEXHUYECKOMY
oldecneyeHHIo

Jns  peanuzanuy  OpOrpaMMbl  y4eOHOTO TMpeaMeTa JOJKHBI  OBITh
MPEAYCMOTPEHBl CIICIYIOMIUE CIeIHAIbHBIE TMOMEIICHUs: YYEOHBIM KaOWHET
XUMUU W/ WA Y4eOHOM XUMHUYECKOH 1abopaTopuu.

O¢ddexTuBHOCTD MpenogaBaHus yueOHOTO mpeaMera «XUMHUS» 3aBUCHUT OT
HaJM4YMsg COOTBETCTBYIOLIEIO MAaTEpUATbHO-TEXHUYECKOIO OCHAUIEHUs. ITO
O0OBsICHAETCSI OCOOCHHOCTSAMHM Y4YeOHOro mnpeameTra, B TEPBYIO odepenb, €€
OKCTIIEPUMEHTAIBHBIM ~ XapaKTEepOM, IIUPOKUM CHEKTPOM TPUMEHEHHS U
NPAKTUYECKOM  3HAYMMOCTBHIO.  PexkoMeHJyemoe  MaTepuagbHO-TEXHUYECKOe
oOecrieueHue KaOWHETA XUMHM M XUMUYECKOM J1abopaTopuu  BKIIHOYAET:
CHEIUATM3UPOBAHHYI0 MeOelb W CHCTeMbl XpaHEHUs, TEXHUYECKUE U
AJNIEKTPOHHBIE CpeAcTBa OOyYeHHs, JAEMOHCTPALlMOHHBIE Yy4eOHO-HArJISAHbIC
nocoOusi, JEMOHCTPAIIMOHHOE O00OpyAOBaHWE W MPHUOOPHI, JabOpPaTOPHO-
TEXHOJIOTHYECKOe 000pyI0BaHUE, JAOOPATOPHYI0 XUMHUYECKYIO MOCYAY, MOJAEIH
(oOBeMHBIC W IIJIOCKHE), HATypallbHble OOBEKTHI (KOJUICKIIUH, XHUMHUYCCKHE

peaKkTHBBI), 000PYI0BaHKE JIAOOPAHTCKOM.

CrnenuaJn3upoBaHHasi MeOesib M CHCTEMbI XpaAHEHUS

1 | Cron mabopaTopHBI IEMOHCTPAITMOHHBIN (C 3aIIUTHBIM, XUMOCTOWKHM M TEPMOCTOUKHUM
MOKPBITUEM,  PAKOBUHOW, TMOABOJKONM U  OTBEJCHUEM  BOJbI, CAHTEXHHUKOW,
ANEKTPUYECKUMH PO3eTKAMH, aBTOMATaMH aBAPHIHOTO OTKIIIOYEHUS TOKa)

2 | Cros mabopaTOpHBIN JEMOHCTPAIIMOHHBIN C HAACTPOUKOH (C 3alIUTHBIM, XUMOCTOUKHUM H
TEPMOCTOMKHUM MOKPBITHEM)

3 | Cron ydeHuueckuii 1abOpaTOpHBIN, pETyIMPYeMbI 10 BBICOTE (C 3alIMTHBIM,
XUMOCTOHKUM M TEPMOCTOMKHMM MOKPBITHEM, PAKOBHHOW, OOPTHKOM IO HApyKHOMY
Kparo, TOABOJAKOW M OTBEIEHHEM BOJAbIL, U CAHTEeXHUKOI)/CTON yYEeHHUYECKHH,
peryaupyeMblii mo BbicOoTe (mpuoOpeTaeTcs TOJIbKO MpHU HAIMYUM  CHEIHMATIbHOTO
71a00paTOPHOTO OCTPOBHOTO CTOJIA) (1O KOAUUECMBY 00VUAIOWUXCS)

4 | Ctyn yueHUUECKU# (no Koauvecmsy o0yuanwuxcs)

(91

Orserymurens

6 | Hocka xmaccHas/PenbcoBasi cuctemMa C KIAacCCHOM M HMHTEPAKTHUBHOW  JIOCKOM
(mporpammHOe oOecriedeHrne, TMPOEKTOP, KPEIJICHUS B KOMILJIEKTE)/MHTEPAKTUBHOM
MaHeNbI0 (MPOrpaMMHOE O0ecTieueHUE B KOMILIEKTE)

7 | Croa c summkamu it XpaHeHus/TyM00il (pabouee mecmo npenodasameiis)

8 | Kpecno oducnoe (pabouee mecmo npenooasamerns)
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9 | Jlocka npo6koBasi//locka MarHUTHO-MapKepHast

10 | Cucrema (ycTpoilCTBO) /1Jisl 3aTEMHEHUS] OKOH

11 | Hlxad BBHITSHKHON MaHOPaMHBIHI

12 | Hlxad st xpaneHust yueOHbIX TOCOOUI

13 | Anteuka yHuBEpcalibHas JIJIs1 OKa3aHUs IEPBOM METMIIMHCKOM MOMOIIU

TexHuuyeckue cpeacraa

1 | MHOTOGYHKITMOHATIBHOE YCTPOUCTBO/TIPUHTEP

2 | IHTepaKTUBHBIA MPOrpaMMHO-ANIAPATHBIA KOMIDIEKC MOOWJIBHBIN MM CTAI[MOHAPHBIN
(mporpamMmHOe oOecrieueHue, MpoeKTop, KperieHne B KomruiekTe)/PenpcoBas cucrema ¢
KJIACCHOM M MHTEPAKTHUBHOM JOCKOHU (MporpaMMHOe oOecrieueHue, mMpoeKTop, KperieHue
B KOMILJIEKTE)/MHTEPAaKTUBHOM MaHENbI0 (IporpaMMHOe 00ecriedeHrEe B KOMIUIEKTE)

3 | [lepcoHanbHbIi KOMIbBIOTEp C Mepudepueit/HoyTOyK (JIMLIEH3MOHHOE MPOrpaMMHOE
obOecrieueHrne, oOpa30BaTENIbHBIM KOHTEHT M CHCTEMa 3alllUThl OT BPEIOHOCHOM
nHpopmanuy, TNporpaMMHOe oOecriedeHue s LU@poBoil  yabopaTopuu, C
BO3MO>KHOCTBIO OHJIAH-0TIPOCa)

DJIeKTPOHHbBIE CpeAcTBA 00y4eHus!

1 | OnextpoHHble cpeactBa oOyueHus/MHTepakTuBHBIE TI0CcOOUS/OHIAHH-KYpCHl (1O
paszoenam pabouell npocpammol)

JleMoHcTpanMOHHBIE YUeOHO-HATJIA/IHbIE TOCOOUS

1 | CnoBapu, CIpaBOYHHKH, SHUUKIIONEUS (10 XUMUYECKUM HAYKAM )

2 | Kommiekt nopTpeToB BEIUKUX XHMHUKOB

3 | I[locoOust HArISIAHOM DKCIO3ULINHI

4 | [lepuonuueckas cucteMa XuMudeckux anemeHToB J[.M. Meneneera

Crnenuajn3upoBaHHasi Medesib M CHCTEMbI XPaHEHH S JJIs1 XMMUYeCKOoil JJabopaTopun

1 | JJaGopaTopHBIii OCTPOBHOW CTOJI (IBYXCTOPOHHHH, C 3alllUTHBIM, XUMOCTOWKHM U
TEPMOCTOUKUM IMOKPBITUEM, HAACTOJIBEM, C MOJACBETKOM M AIEKTPUUECKHUMHU PO3ETKAMH,
TTOJIBOJKOM M OTBEJICHUEM BOJIbI, U CAHTEXHUKOM)

2 | Ctyn nabopaTOpHBIHN, PETyIUPYEMBIN 11O BHICOTE

3 | Cros maGopaTopHbBI 1EMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOMKUM M TEPMOCTONKUM
MOKPBITUEM,  pPAaKOBUHOW, IOJABOJKOW W  OTBEACHHEM  BOJbI, CAHTEXHUKOW,
ANIEKTPUYECKHUMH PO3ETKAMH, aBTOMAaTaMU aBapUIMHOTO OTKIIIOYEHUS TOKa)

4 | Cron nabopaTopHbIN IEMOHCTPAIIMOHHBIN C HAJICTPOUKOM (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKHUM MOKPBITHEM)

5 | Crou ¢ AmuKamMu it XpaHSHH/TyMOOH

6 | Kpecno oducnoe

7 | Oruerymurens

JdeMoHcTpanMOHHOE 000py/A0BaHNE U MPUOOPHI I Ka0MHeTa U JIadopaTopun

1 | Becwl anexktponHbie ¢ USB-nepexoJHUKOM

2 | CTOIUK MOabEMHBIHN

3 | Hentpudyra nemoHcTpaioHHas

4 | HltaTuB 1EMOHCTPAIIMOHHBIN

S | Anmapar juisi NpOBEICHHS] XUMUYECKUX PeaKInuid

6 | Annmapar Kunna

7 | OBnuomerp

8 | I'openka yHHUBepcaJlbHAs

9 | IlpubGop /i WITIOCTPAllMM 3aBUCUMOCTH CKOPOCTH XMMHYECKUX PEaKLUUH OT YCIOBUH
OKpYKarOILEn CpeJibl

10 | HaGop amst 37eKTposin3a IeMOHCTPAIMOHHBIN

11 | [Tpubop Ist ONBITOB IO XUMHH C JIEKTPUIECKIM TOKOM (J1a00PATOPHBIN)

12 | ITpubop u1st OKMCTIEHUS CIUPTA HAJl METHBIM KaTaTu3aTopoM

13 | Ilpubop 1 NOTydeHus TajJou0aIKaHOB JIEMOHCTPAIIMOHHBIN
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14

[TpuGop 115t mosrydeHns paCTBOPUMBIX BEHIECTB B TBEPIOM BUJIE

15

YcranoBka st QUIBTPOBAHUS TIOJ] BAKYYMOM

16

[Tpubop 1u1st onpeneneHns cocTaBa BO3yXa

17

["a3oananm3aTop KUCI0pPOJa U TOKCHYHBIX T'a30B ¢ HU(POBOI MHAMKALIMEH MOKa3aTesel

18

[Tpubop A7 MILTFOCTPALIMK 3aKOHA COXPAHEHUsI MACChI BELIECTB

19

YcranoBka JJIL TICPETrOHKK BCHICCTB

20

bapomerp-anepony

21

Habop a5 nzyuenus BOJOpOIHON SHEPTETUKU

22

pH-MeTps1 (donornumenvroe éapuamusnoe obopyoosanue)

JlaGopaTopHO-TeXHOJOrHYecKOe 000py10BaHNe 15l KaGUHeTa 1 JIaGopaTopuu

[Tpubop 1u1st mostydeHus raJlonI0JIKaHOB U CJI0KHBIX A3(UPOB 1a00PaTOPHBIIL

Konbonarpesarens

DIEeKTPOTUIUTKA

bans komOuHupoBaHHas 1abopaTtopHas

Becrhr JJI ChIITYYHUX MaTCpUaJIOB

[Tpubop 1u1st mostyueHus razon

CrniupToBKa JlabopaTopHast

R[N N[ (| =—

MaraurtHas Memanka

O

Muxkpockon nudpoBoi ¢ pyKOBOJICTBOM I0JIH30BATENS U TOCOOUEM ISl yJallluXCst

[a——
=)

Ha6op mist yncTky onTuKH

—_—
—_—

HaGop mocynp! a1 peakTuBOB

—_—
(\)

HaGop mocynb! u mpuHaAIEKHOCTEH 17151 pabOThI ¢ MaJTbIMH KOJIMYECTBAMH BEIIECTB

J—
W

Habop npunayiesxHOCTeH JUIsi MOHTa)Ka TPOCTEUITUX MPUOOPOB 110 XUMHH

H
n

Habop mocynbl u mpuHaAIEKHOCTEH 13 poruiieHa (MUKpo1adbopaTopusi)

JlabopaTopHasi XumMHUecKasi mocy/aa JJisi KaOuHeTa u JadopaTopuu

KommiexkT ko6 1eMOHCTpalMOHHBIX

Ha6op nmpo6ok pe3mHOBBIX

ITepexos CTEKISIHHBIN

[Tpo6upka Bropiia

[IpoOupka AByXKOJIEHHAs

CoenuHNuTENb CTEKIITHHBIN

3akMM BUHTOBOM

3axxuM Mopa

O |0 || N[N (W=

HInadar cHINKOHOBEIN

[S—
-}

KomruiexT crexkistHHO M IMOCYAbI HA mnmbax )IeMOHCTpaI_II/IOHHHﬁ

—
—

Jlozupyroniee ycTpoicTBO (MEXaHUYECKOE)

[S—
[\

KomrmuiekT uznenuii u3 kepamuku, Gapdopa u dasHca

[S—
(O]

KommiekT noxkex haphopoBsix

[
N

Komriext MCPHBIX K0JIO Majioro oobemMa

[S—
(o)

KowMmrmnekt MepHbIX K010

[S—
(®))

Kommuekr MCPHBIX HUJINHIAPOB IJIACTUKOBBIX

[S—
J

Kommuekr MCPHBIX HUJIIMHAPOB CTCKIITHHBIX

[S—
oo

Kommuekr BOPOHOK CTCKJIIHHBIX

[S—
O

KommiekT numeTox

[\
(e

KoMIIIeKT cTakaHOB IIJIACTUKOBBIX/CTECKITHHBIX

[\
[u—

KoMmiekT cTakaHOB XUMHYECKUX MCPHBIX

N
[\

KoMmiekT cTakaHUnKOB JUIA B3BCIIMBAHUA

N
(O8]

Kommnekr CTYIIOK C IICCTUKAMU

&)
=~

HaGop mmareneit

[\
()]

HaGop nunueToB
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26 | Habop uamek [letpu

27 | TpyOka creknsiHHas

28 | DxcukaTop

29 | Yama kpucTaJuIM3allMOHHAS

30 | Humigel TUTETBHBIE

31 | broperka

32 | ITpobupka

33 | banka 1o peakTUBbI OJUATUIICHOBAS

34 | banka o1 peakTUBBI CTEKJISIHHAS! M3 TEMHOTO CTEKJIA C MPUTEPTOH MPOOKOH

35 | Habop CKIJISIHOK JUIsl paCTBOPOB PEAKTHBOB

36 | [1amouka cTeKITHHAA

37 | ltaTuB a1 npoOUPOK

38 | KoMmekT cpeacTB JUisl MHIMBUIYaIbHON 3alIUThHI

39 | KoMIIeKT TepMOMETPOB

40 | CymunpHas naHesb JUIst TOCYbl

41 | ®GunbTpoBasibHasg ~ Oymara/QuibTpel  OyMaxkHbIE  (OONOIHUMENbHOE — 8APUAMUBHOE
o0bopydosanue)

Mopaenn (00beMHBIE U IJI0CKHE), HATYPAJIbHbIE 00bEKTHI (KOJJIEKIUH, XHMHYECKUEe
peaKkTHBbI) 1Jisi Ka0MHeTa M 1a00paTOPpHH

KoMIuiekT Moenei KpucTallInyeCKUuX pereTok

Mogenb MoJIeKyIbl Oenka

HaGop mist MmogenupoBaHusi CTPOCHHSI HEOPTaHMUECKHUX BEIIECTB

Habop a5 MoienrpoBaHusi CTPOCHUSI OPTaHHUUECKUX BEIIECTB

Habop a5 monenupoBaHusi CTPOCHHS aTOMOB U MOJIEKYJT

Habop a5 MoenrpoBaHusi 3JIEKTPOHHOTO CTPOCHHUSI aTOMOB

KomiuiekT xoyuiekui

0| N|[N|[=|[W [ |—

KomIiexT XxuMmdaecknx PCAKTHBOB

OoOopynoBaHue J1a00PAHTCKON KaOUHETa XMMUM

Crou ¢ simuKamMu 17151 XpaHeHus/TyMO00i

Kpecno oducnHoe

Cton 1ab0paToOpHBIA MOCYHBIH

CYI_HI/IJ'IBHaH IMaHCJIb JJIA IOCYAbI

[Hxad s xpaneHus: yueOHBIX TOCOOMIA

kad mis XxpaHeHHUs XUMUYECKUX PEAKTUBOB

lkad mis xpanenus 1a00paTopHOI MOCYIBI/TIPUOOPOB

[Ixad BBITSKHOMN

O|XRX|Q| N N[~ (WL~

JlaGopaHTCKHiT CTOJ

Ctyn 1a0opaTOpPHBI, pEryIupyeMbIil 10 BHICOTE

HH
[l A=)

SHGKTpI/I‘IeCKI/Iﬁ AKBAIUCTUILIIATOP

[S—
[\

Hlkad cymmnbHbIN

[S—
[98)

Pe3nunoBBIE TMEPpUYATKN

[S—"
S

KommuiekT eprieit 151 MbIThsl 1JaOOpaTOPHOM MOCY 1B

3.2. HudopmanuonHoe oOecneyeHHe peajM3allMd MNPOrPaMMbl
y4eOHOro npeamera

Jlns peanuzanuu nporpaMmbl yueOHOro mpeamera OuOIUOTEeYHBIN (DOHI
00pa3oBaTeIbHON OpraHu3aliu JOJKEH UMETh MNEYaTHbIE W/WIM 3JIEKTPOHHBIC
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y4eOHUKH U pa3paboTaHHBIE B KOMIUIEKTE C HUMHM Yy4eOHBbIE mMocoOus (mpu
HAJIMYUH), JOMYIIEHHBIE K HMCIOJB30BAHHUIO MPH peain3alii 00pa3oBaTEIbHBIX
MPOrpaMM CpelHero mnpoecCHOHANIBHOIO 00pa3oBaHUs, peaiu3yeMbIXx Ha Oa3ze
OCHOBHOTO 00ILIEro 00pa3oBaHus>.

[lpu  peanmzamuu  TpOrpaMMbl  y4eOHOTO  TpeaMeTa  BO3MOXKHO
WCIIONb30BAaHUE DJICKTPOHHBIX 00pa30BaTENbHBIX PECypCOB, OMYIIEHHBIX K

HNCIIOJIb30BAHUIO ITPU pCaJIn3allU 06p330BaT€JIBHBIX nporpamMm CpCaHCro 06IJ_I€FO

oOpa3oBaHus.
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4. KOHTPOJIb MU OINEHKA PE3YJbBTATOB OCBOEHUS
YUEBHOI'O ITIPEJIMETA
Kontpons u olleHKa pe3ynbTaTOB

OCBOEGHHMS y4eOHOro mpeaMmera

pacKphIBalOTCA  4yepe3

dbopmupoBaHue OOMUX U TPOPECCUOHAIBHBIX KOMIETEHIIMM MO pa3jenam Hu

MMpCAMCTHEIC PE3YyIbTAaThI, HaIrpaBJICHHLIC Ha

TEMaM COJIepKaHusl yueOHOro MaTepuarna.

Oobmasi/npodeccuonanbHasi Pa3znen/Tema Tun oeHoYHbIX
KOMIIeTEHI U MeponpusTHH
OK 01. Beibupats criocoOsl Tema 1.1-1.7
pelieHus 3a1a4y Tema 2.1-2.3
npodeccruoHaIbHON Tema 3.1
JeATEeIbHOCTU Tema 4.1
MPUMEHUTENBHO K paznuunbiM | Tema 5.1-5.4 Tectup OBAHHC
KOHTEKCTaM Tema 6.1 YCTHBIH Onp oc
Tema 7.1 Pemenue pacu€THbIx 3a1a4
Tema 8.1, 8.2 HaOironenue 3a Xoa1oM
Tema 9.1.1-9.1.5/9.2.1-9.2,5 | BBMOJIHCHIA HIpAKTIKO-
OK 02. Mcnonb3oBaTh Tema 1.2 OPHCHTHPOBAHHDIX 3a/IaHHL
COBpPEMEHHBIE CPEACTBA Tema 1.4-1.7 Hpencrasnenne pesymeratos
MOWCKA, aHAIN3a U Tema 2.1, 2.2 TPaKTHICCKHIX 1
uHTepnpetauu nHdpopmarmu, | Tema 4.1, 4.2 n1abopaTopHBIX padoT
1 nH(pOpPMAITMOHHBIC Tema 5.2-5.4 IpoBenenue xumueckoro
TEXHOJIOTMH JUIS BBITOJHEHUST | Tema 6.1 IKCIICpUMCHTA
3a/1a4 TpoPeCCUOHAIBHON Tema 7.1 Brimommenne
NEATENbHOCTHU Tema 8.1, 8.2 KOHTPOJBHEIX
Tema 9.1.2-9.1.5/9.2.2-9.2.5 g:f;’:ﬂg; —
gg(l()):léTI/IBHO %Zﬁ; éi 29 OrneHka caMOCTOﬂTenbiio
B3RO TCHCTEOBATS 1 Tema 4.1, 4.2 gBIHOJ'IHeHHBIX 3aJIaHuI
ammTa yaeOHo-
paboTath B KOJUICKTHBE U Tema 5.2-5.4 HCCIIEI0BATEIHCKOTO
KOMaHne %Zﬁ; g} MPOEKTa (C y4eTOM
%Zﬁg S } 58)29 25 ggﬁﬁ:fHOHaanoﬁ
OK 07. CoaeiicTBOBaThH Tema 1.7 gzg;:;l-lzgggﬂﬂ Keifc-3amad
COXPaHEHUIO OKpYKarouei Tema 2.3 (c yquoi)/I Gymymeti
cpensl, pecypcocoepexxkenuto, | Tema 5.1 IPOhECCHORATBHOM
MIPUMEHSATH 3HAHUS 00 Tema 8.1, 8.2
JIEATETLHOCTH)

W3MCHCHUHN KJIMMaTa,
MIPUHIIUIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3P (PEKTUBHO
JIEMCTBOBATH B YPE3BbIYANHBIX
CUTYaLMSIX

Tema 9.1.2-9.1.5/9.2.2-9.2.5

BrimmoniHenue 3amaHui
IIPOMEKYTOUYHOM aTTECTALNU
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