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1. MIOACHUTEJIBHASA 3AIIMCKA

1.1. O6saacTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouass mporpamMma  y4eOHOW AMCIUIUIMHBI XUMHS 00I1€00pa30BaTEILHOIO IUKJIIA
ABJIIETCS YaCThIO MPOrPaMMbl IOJATOTOBKU clieHUANMCTOB cpenHero 3BeHa (manee IIICC3) B
cootBercTBUU ¢ PI'OC 110 CNeNUAIbHOCTSIM, PEaTU3yeMbIX aKaJIeMHUH.

1.2. HopmaTuBHas 6a3a st pa3padoTku padodei NporpamMmabi:

PaGouas nporpamma paspaboraHa Ha OCHOBE

J @DenepanbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENILHOTO CTaHJAPTa CPEIHEro
(momHOTO) O001IET0 00pa3oBaHUs, OOpa30BaHHUS, YTBEPKIASCHHOTO NPHUKa30M MUHHUCTEPCTBA
obpazoBanus u Hayku Poccun 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHo
B Muntocte Poccun 7 urons 2012 r. Ne 24480, peanuzyemoro B npenenax [ITICC3 ¢ yuerom
poduiIs moaydaeMoro mpodeccnoHaIbHOTO 00pa30BaHHUS,

J [Tpuxa3za MunucrepcrBa npocseuienust Poccuiickoit denepanuu ot 12.08.2022 r.
No 732, 3apeructp. MunucrtepctBoM toctuiu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHuuU
U3MCHECHUH B (elepalibHbIil TOCYIapCTBCHHBIH CTaHIApT CPEAHEro oO0Iero obpa3oBaHUS,
YTBEPKIECHHOTO TpruKa3oM MuHuctepcTBa oOpasoBanus M Hayku Poccuiickoit @eneparym ot 17
mas 2012 r Ne 413;

. [Tpuxaza MunucrepctBa mnpocsemeHuss P® or 24 asrycra 2022 Ne 762,
3aperucTpupoBaHHoro  MwunucrepctBoM octuiun PO (21.09.2022 Ne 70167) «O06
yrBep>kaeHnn llopsinka opraHu3alMd W OCYIIECTBICHHS 00pa30BaTEbHON JEATEIFHOCTH MO
00pa3oBaTeNbHBIM IPOTPaMMaM CpPEeIHEro nMpodeccnoHanbHOTro 00pa3zoBanus';

. [Tpukaza MunucrepctBa npocBemenus P® ot 05 asrycra 2020 Ne885/390,
3apeructpupoBaHHoro MunuctepctBoM toctuiiun P®  (per.Ne59778 ot 11.09.2020) «O
MPAKTUYECKON MOArOTOBKE O0yUYaIOIIUXCSL.

J [Tpukaza MunucrepctBa mnpocsemeHuss P® or 26 asrycra 2020 Ne438,
3apeructpupoBaHHoro  MwunucTepcTBoM foctuiiuun P®  (per.Ne59784 ot 11.09.2020) «O06
yrBepxkaeHun Ilopsaka opraHuszaluu U OCYLIECTBIECHHUS 00pa30BaTENbHOM JESTENBHOCTH IO
OCHOBHBIM IIpOorpamMMam Mpo(eccruoHalIbHOTO 00yUeHUs»;

. ITpuxaza MunuctepctBa npocsemieHust Poccuiickoit ®enepaunn ot 27.12.2023
Ne 1028 "O BHeceHHM M3MEHEHUHN B HEKOTOpBIE MpUKa3bl MUHKCTEPCTBA OOpa30BaHUs U HAYKU
Poccniickoit @enepanuu 1 MunncrepcTa nmpocseienns Poccuiickon denepannn, Kacaromuecs
denepanbHBIX  TOCYIApCTBEHHBIX  OOpa3oBaTelbHBIX  CTaHAAPTOB  OCHOBHOTO  OOIIEro
oOpa3oBaHus U cpeaHero odmiero oopazoBanus” (3apeructpuposan 02.02.2024 Ne 77121);

o @denepanbHbIX TOCYIApPCTBEHHBIX O0Opa30BaTEIbHBIX CTAHAAPTOB  CPEIIHETO
MpoQeCCHOHATBHOTO 00Pa30BaHUS MO CIEITHATBHOCTSIM:

v’ 35.02.12 CanoBo-mapkoBoe H JaHIIIA()THOE CTPOHUTEIBLCTBO, YTBEPXKICHHOTO
npukazoM MunuctepcerBa npocsemenus Poccuniickoit ®enepanuun Ne 309 or 05.05.2022 r.,
3apeructp. Munucrepcrsom roctuiuu (per. Ne 68818 ot 09.06.2022r.)

v' 31.02.01 JIeueOHoe n€e10, YIBEPHKIEHHOIO PUKa30M MHUHUCTEPCTBA MIPOCBELIEHUS
Poccuiickoit @enepanuu Ne 256 ot 04.07.2022 r., 3apeructp. MunucrepctBoM roctuiuu (per. Ne
69542 ot 05.08.2022r.)

[Tpumepnoit paboueii mporpaMmbl  00II€00pa30BATENbHON  TUCHMIUIMHBI — «XUMHS» IS
pOoeCCHOHAIBHBIX 00Pa30BaTEIBHBIX OpPraHU3AIMK YTBEp)KJICHHOW Ha 3acemanun CoBeTa IO



OLIGHKE COJICp)KaHUS W KauecTBa NPUMEPHBIX pabouux mHporpaMMm o00I1e00pa3oBaTeNbHOIO H
COIMAJIbHO- TYMAaHUTApHOTO IHKJIOB CpexHero mpodeccnoHanbHoro odpasoBanus IIporokom Ne
14 ot «30» HOs0pst 2022

1.3. Henau y4eOHOH TUCHUIIMHBI:

@opMHUpOBaHHE Yy CTYIEHTOB IPEACTABICHUS O XHMHYECKOM  COCTaBIAIOLIEH
€CTECTBEHHOHAyYHOM KapTUHbI MHMpa KaK OCHOBBI IPHUHSTHUS pEIIEHUH B JKU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOI'O IIOBEJEHMS B IPUPOJHON CpELE.

3ara4y JUCLUIUINHBIL:

1) chopmupoBaTh NOHUMAHKUE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMMUYECKUX IPOLECCOB U
ABJICHUN B OKpYKAalOIEHd cpene, LENOCTHOM HaydyHOM KAapTUHBI MHUPA, B3aUMOCBS3M U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHUS COCTaBIATH ()OPMYJIbl HEOPraHWYECKUX U OPraHMYECKHX BELIECTB,
YPaBHEHHUSI XMUMHUYECKHX PpEaKIUi, OOBSICHATH HMX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI
XUMHUUYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh — HaBBIKM — MPOBEACHUS MPOCTEHIINX — XHUMHYECKUX
IKCIIEPUMEHTAJIBHBIX HCCIEOBAaHUH C COOJIOAEHHEM IpaBHI OE30MAaCHOTO OOpaIleHHs C
BEIIIECTBAMHU U JIAOOPaTOPHBIM 000PYIOBaHUEM;

4) pa3BuUTh YMEHHsI MCIIOJb30BaTh UH(OPMAIIMIO XUMHUECKOr0 XapakTepa U3 pa3IMyHbIX
VCTOYHUKOB;

5) cdopmupoBaTh yYMEHHS IPOTHO3MPOBATH IOCIEACTBUS CBOCH JEATENIBHOCTH U
XUMHUYECKHUX IPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX ITPOLIECCOB;

6) chopMupoBaTh TOHMMAHHE 3HAYMMOCTH JOCTH)KCHHUH XUMHUYECKOW HAyKH U
TEXHOJIOTHH JIJIsl pa3BUTHSI COLMATILHOM M MPOU3BOJICTBEHHOU cep.

CornacHO JaHHOM TOYKE 3pEHMs TJIAaBHBIMM LIEJIIMU HM3y4YEHHs IpenMera «XuMus» Ha
6a30BOM ypOBHE SBISIOTCS:

- (opMmupoBaHHE CHCTEMBbl XHMHYECKMX 3HAaHUM Kak BaXKHEWIIeW COCTaBiIsIOIEH
€CTECTBEHHOHAyYHOM KAapTUHBI MHpAa, B OCHOBE KOTOPOW JI€KaT KIIKOYEBBIE IIOHATHSA,
(byHaaMeHTallbHbIE 3aKOHBI M TEOPHM XHMHUH, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE U MOHMMAaHUE
CYILIIHOCTHU JOCTYMHBIX 0000IIEHUI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHHE C UCTOpUE
UX Pa3BUTHUS U CTAHOBJICHMS;

- (popMUpPOBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHMS BEIIECTB U
XUMHYECKHX peakli, HEOOXOAUMBIX AJisi MPUOOPETEeHHUsS YMEHUN OpPHUEHTHPOBATHCS B MHpE
BEUIECTB M XUMHUYECKHX SBJICHHH, HMEIOIIMX MECTO B NPHUPOJAE, B TPAKTHUECKOH U
MIOBCEIHEBHOM JKN3HY;

- pa3BUTHE YMEHUHl U CHOCOOOB JAEATENbHOCTH, CBS3aHHBIX C HAOIIOJACHHEM U
00BSICHEHHEM XHMHYECKOT0 3KCIEPHUMEHTa, COOJI0eHNEM NpaBuil 0e30IacHOro oOpalleHus ¢
BeuiectBaMu Hapsny ¢ 3TuM cojepikaTesbHas XapaKTEpUCTHKAa LENed M 3a1ad U3ydeHUs
npeaMera B MporpaMMmMe YTOYHEHa U CKOPPEKTHpOBaHa B COOTBETCTBUM C HOBBIMHU
MPUOPUTETAMHU B CUCTEME OOIIET0 CpEeHEro 00pa3oBaHMUsL.

2. OBIIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIHUILIAHBI

Jucuumnnuaa XuMusl OTHOCUTCS K TIpeaMeTHON oOnactu EcTecTBo3HaHue.
XuMudeckoe o0pa3oBaHWE, IMOJYyYaeMO€ BBITYCKHUKAMH CpPEIHEH IIKOJbI, SBIISICTCS



HEOTHhEMJIEMOI YacThio MX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPLIAIOIIUM ATAIIOM peau3aIliu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KJIIOUEBBIX LEHHOCTEH, MPHUCYIIUX IeTOCTHOU
CHUCTEME XMMHUYECKOro 00pa30BaHUS. ODTH IIEHHOCTH KAacalOTCsl MO3HAHUS 3aKOHOB NPHPOJIBI,
dopMHpOBaHUS MHPOBO33pEHHS M OOIIeW KyJabTYpbl 4YeNOBEKa, a TaKkKe JKOJOTHUYECKU
000CHOBaHHOT'O OTHOLIEHUS K CBOEMY 3/I0pPOBBIO M IPUPOJIHOHN cpezie. Peanusyercs xumuueckoe
o0pa3oBaHME Yy4alMXCsl CpelHEH IIKOJIbI CpeicTBaMH Y4eOHOro mpeamera «XUMUS»,
COJIepKaHNE U TIOCTPOEHHUE KOTOPOTO OIPEeNIEHbl B IIpOrpaMMe ¢ y4€TOM criell- MPUKH HayKu
XUMHH, €€ 3HA4YEeHUs B MO3HAHUM IPUPOJBl M B MAaTEpUAIbHOM XH3HM OOIIECTBA, a TaKXe C
y4€TOM OO0IMX Lesled U NPUHIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI
cpeanero obmiero oopazoBanus B Poccuiickoit @enepanuu. Tak, Hanpumep, npu GopMupoOBaHUH
colepKaHus mpeaMera «XUMHS» YYTEHBI CIEAYIONIME MOJOXKEeHUs O creuuduke M 3HAYCHUU
HayKU XUMUU:

- XuMHUS Kak DJJIEMEHT CHUCTeMBbl ECTECTBEHHBIX HAyK WIrpaeT ocoOyi poiib B
COBPEMEHHOM IMBWIM3AMK, B CO3JAaHUM HOBOW 0a3bl MaTepUabHOW KylbTypbl OHa BHOCHUT
CBOW BKJaJ B ()OPMUPOBAHHE PALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JaHHE LEJIOCTHOIO
IpEICTaBICHUs 00 OKPYXKAIOLIEM MHpE KaK O €IWHCTBE NPUPOABI M YEIOBEKa, KOTOpPOe
dopmupyeTcss B XUMUM Ha OCHOBE IOHHMMAaHMs BEIIECTBEHHOI'O COCTaBa OKPY)KAIOLIEro MUpa,
OCO3HAHUs B3aMMOCBSA3U MEXAY CTPOCHHMEM BEUIECTB, MX CBOWCTBAMU U BO3MOYKHBIMU
00acTsIMi IPUMEHEHUS

- TecHo B3aMMOJEHCTBYS C JPYIMMH €CTECTBEHHBIMM HayKaMH, XUMUS cTaja
HEOTHEMJIEMOM YacThbI0 MHPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEUIHOIO Tpylda U
KHU3HU Kax10ro uieHa obmectBa CoBpeMeHHas XMMHUS KaK Hayka cO3uiaTelbHas, Kak Hayka
BBICOKMX TEXHOJOIMH HAaIpaBJeHA HA pPEelIeHUE INI00ANbHBIX MPOOJIEM YCTOHUMBOIO pa3BUTHS
YeJI0BEYECTBA — CHIPHEBOM, JHEPreTUYECKOM, NMIIEBOH, HKOJOTMYECKOM Oe3omacHOCTH U
OXpaHbl 3J0pOBbs

CocraBngomuMy  peaMeTa «XuMus» sBIAIOTCS 0a30Bble Kypcbl — «OpraHnuueckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX
ABIISIIOTCS. OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUM 110 HEOPraHUYECKOW XUMUHM (C BKJIIOUEHHUEM
3HaHMW U3 o0uie XUMHM) U opraHudeckod xumuu dopmupoBaHHE JAHHOM CHCTEMbI 3HAHUU
OpU M3Y4YEHUHU TMpeaMeTa o0ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOILINX MOHATHH, 3aKOHOB U TEOPUI XUMHUU

CrpykTypa conepxkaHus KypcoB — «Opranudeckas xumusi» u  «OOmas wu
HEOpraHuyeckass XMMHsS» CPOPMHpPOBAHA B MPOrpaMMe Ha OCHOBE CHCTEMHOIO IOAXOoJa K
U3y4eHHI0 y4eOHOro marepuana MU oOyCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM
3HAHUM Ha OIPENCIEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOW XHMHH
BEILIECTBA PACCMATPHUBAIOTCS HAa YPOBHE KIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUHM, a TakK€ Ha YPOBHE CTEPEOXMMMYECKHMX M JJIEKTPOHHBIX IPEACTaBICHUN O
cTpoeHuM BemlecTB. CBeZeHUs 00 M3ydaeMbIX B Kypce BELIeCTBaxX JAar0TCsl B Pa3BUTUU — OT
YIJIEBOAOPOAOB 10 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEAMHEHHUil. B Kypce opranmueckoit
XUMHUH TIOJIY4alOT pa3BUTHE C(HOPMHUPOBAHHbIE B OCHOBHOM IIKOJE MEpBOHAYaJIbHBIE
NPECTAaBICHUS O XUMUYECKOM CBS3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUU

[Tox HOBBIM yTJIOM 3peHHS B mpeameTe «XuMmus» 0a30BOTO YPOBHS paccMaTpUBACTCS
M3YYEHHbIII B OCHOBHOM WIKOJIE TEOPETHYECKHH MaTepual M (aKTOJIOTUYECKUE CBEACHUS O
BElIeCTBaX W XMMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD yJaUMCs ITPEAO0CTABIISIETCS. BO3SMOKHOCTh OCO3HATh 3HAYEHHE IEPUOJNIECKOT0 3aKOHA



C OOIIeTeOpEeTUYECKMX U METOJOJOTUYECKUX TMO3UIHH, TIyOKe TOHATh HCTOPUYECKOE
W3MEHeHHe (YHKIUI 3TOro 3aK0Ha — OT 0000MIaroIIel 10 00BICHSIONIEH 1 MPOTHO3UPYIOIICH

3. MECTO YYEBHOMH JUCHUILJIMHBI B YYEBHOM ILVIAHE

B yuebnbix mianax [MIICC3 qucuurinHaa BXOAUT B cOCTaB 00111€00pa30BaTeNbHOTO HUKJIA.

O0bem yueOHOM TUCUUIJIMHBI M BUAbI y4eOHOH padoThl

O0BLem yacos/

Buj yueOHoii padoThl
3a4YeTHBIX e/l

MakcumasnbHas yueOHasi Harpy3ka (Bcero) 118/3,28

Oo6s13aTesibHAsE ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 118

B TOM YHCJIC:

J'Ia60paTOpHHe 3aHATUA 58

IMPAKTUYICCKHEC 3aHATUA

HroroBas arrecranus B hpopme nuddepeHnpoBaHHOTO 3a4eTa

4. PE3YJIbTATHBI OCBOEHHMS YYEFHOM JJUCHUILJINHBI

OcBoenue conepkaHusi y4eOHOW TUCHUTIIUHBI « XUMHUS » 00ECIEeYNBAET JOCTHIKEHUE

00y4aroIKUMHUCS CIeIYIOIUX Pe3yIbTaToB:
JIMIYHOCTHBIE PE3YJIbTATbI

B cooTBeTcTBMHM € CHUCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JHMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeaMeTa «XHUMHS» Ha YpPOBHE CpeaHero ooiero obpazoBaHUs
BBIJICJIEHBI CIIEAYIOIIME COCTABIISIOIINE:

— OCO3HAaHHE OOYYAIOUIUMHCS POCCUMCKOW TPaKIaHCKOH HIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHUIO, CAMOCTOSATEIILHOCTH U CAMOOIIPEACIICHUIO;

— HaJM4re MOTUBAIUHU K 00YUYEHUIO;

— [[eJICHAIIPABICHHOE DPAa3BUTHE BHYTPEHHHUX YOEKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaJuLlui 6a30BOM HAYKU XUMUM;

— FOTOBHOCTb U CIIOCOOHOCTH OOydalolIUXCsl PYKOBOACTBOBATHCS B  CBOEH
JEATEIIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, MPHUCYIIUMHU LEIOCTHOW CHUCTEME
XUMHUYECKOT0 00pa3oBaHus;

— HAJIMYHUE TIPABOCO3HAHUS SKOJOTHIECKON KYJIBTYPHI M CIIOCOOHOCTH CTABUTH IENH
Y CTPOUTH KU3HECHHBIC IIAHbI

JInyHOCTHBIE pE3yNbTaThbl OCBOCHUS NpeaMeTa «XUMHS» JTOCTUTAIOTCS B €IUHCTBE
yaeOHOM W  BOCHHTATENBbHOW  jAesaTeNbHOCTH  OpraHu3aliud B COOTBETCTBHU  C
T'YMaHUCTUYECKUMHU, COLMOKYJIBbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMHM LIEHHOCTAMHM M HJI€AIAMHU




POCCHIICKOTO TpakIaHCKOTO OOIIECTBA, MPHUHATHIMA B OOIIECTBE HOPMaMU U IpaBHIAMH
MIOBEJICHUS, CIIOCOOCTBYIOIIMMHU IPOLIECCAM CAMOIIO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOTO
CTaHOBJICHUS IMYHOCTU O0YJaIOIIUXCS

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHUS NpPEAMETa «XUMHS» OTPAXKAIOT CPOPMHUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M TMPAKTHYECKOM MAESITeNbHOCTH OO0YYaloIIMXCs [0 pealn3aluu
MPUHSTHIX B OOIECTBE LICHHOCTEH, B TOM YUCIIE B YACTHU:

1. I'paxxnanckoro BoCnMTaHus:

— OCO3HAaHUA OOYYAIOLIUMUCS CBOMX KOHCTUTYLIHOHHBIX MpaB U OOS3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IPABOMOPSAIKY;

— IIPEJICTABJIEHUS] O COLIMATIBHBIX HOPMaxX U MpaBUiIaX MEXJINYHOCTHBIX OTHOLIEHUH
B KOJJIEKTHBE;

— TOTOBHOCTH K COBMECTHOHM TBOPYECKOW IESATEIBHOCTH INPH CO3JaHUU y4eOHBIX
IPOCKTOB, pEIICHUH Yy4YeOHbIX W I[IO3HABATENBHBIX 3aJ]a4, BBIIOJHECHUH XHUMHYECKHX
3KCIEPUMEHTOB;

— CIIOCOOHOCTH OHKUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI
JIPYTUX TIPU aHAIKU3E PA3IUYHbBIX BUOB YUEOHOU IESATEIbHOCTH;

2. IlaTproTHYeCcKOro BOCIMTAHMS:

— LIEHHOCTHOTO OTHOLIEHHS K HCTOPUYECKOMY U HAYYHOMY HACJIEIUIO
OTECYCCTBCHHOM XUMUH;

— YBOXEHUsI K IpoIeccy TBOpYeCTBA B 00JIACTU TEOPUU M IMPAKTUYECKOTO
IPUMEHEHUS XWMHUH, OCO3HAHMSI TOTO, YTO JOCTUKEHHS HAyKH €CTh PE3YJIbTaT JUIMTEJIbHBIX
HAOIO/IEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, MOCTOSIHHOTO Tpyla YYEHBIX U
MIPaKTUKOB;

— MHTEpeca M MO3HABAaTEIbHbIX MOTMBOB B IOJYYEHUU W MOCIEIYIOLIEM aHAIU3€
uH(GOpPMAIIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3. JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

— HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHMS;

— CIIOCOOHOCTH OLIEHHMBATh CUTYallUW, CBSA3aHHBIE C XUMUYECKUMU SIBJICHUSIMH, U
IPUHUMATh OCO3HAHHBIE pPEIICHUS, OPUEHTHPYSICh Ha MOpPaIbHO-HPAaBCTBEHHbIE HOPMBI U
LIEHHOCTH;

— TOTOBHOCTH OILICHMBAaTh CBOE TIOBEJEHHUE M IIOCTYIIKM CBOMX TOBapHILIEN C
MO3ULMI HPAaBCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHME ITOCIEJCTBUI 3TUX ITOCTYIKOB;

4. ®opMHUpPOBaHUS KYJIbTYPbI 310POBbS:

— NOHMMaHMsS  LEHHOCTeH 310poBoro M  Oe3omacHoro oOpasa  JKU3HHU;
HEO0OXOJUMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MYECKOMY U NCUXUYECKOMY
3/10pOBbIO;

— coOMoIeHnsT TpaBmJl  O€30MacHOTO OOpalieHusi C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HHU U B TPYJOBOM IEATEIBHOCTH;

— NOHUMAaHHMS [IEHHOCTHU MPaBUJI MHIUBHUYaJIbHOTO U KOJUIEKTUBHOTO OE30IacHOTO
MOBE/ICHUS B CUTYalUsX, YTPOXKAOIIMX 30POBBIO U JKU3HU JIIOAECH; OCO3HAHUS MOCIEACTBUM U
HENPUSATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS aNKOT0JIsl, HAPKOTHKOB, Ky- PEHUs);

5. TpyaoBoro BoCIUTaHUA:

— KOMMYHHUKaTHUBHOM KOMITETEHTHOCTH B yueOHO-HCCIIeI0BaTENIbCKON
JeSITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOMN U IPYTUX BUAAX AESITEIbHOCTH;

— YCTAaHOBKHM Ha aKTMBHOE YYacTHE B PEUICHHH MPAKTHYECKHUX 33/a4 COIHaJIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETr0 KJacca, IIKOJbI);



— UHTEpeca K MPAKTUYECKOMY H3YYEHHUIO Mpodeccuid pa3iuyHOro poja, B TOM
qucJie HA OCHOBE IPUMEHEHMSI IPEAMETHBIX 3HaHUHN 110 XUMMUH;

— YBa)XEHHUS K TPYLY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHYyaIbHON TPACKTOPHH 00pa30BaHus,
Oyaymelt npodeccun U peanu3aluu COOCTBEHHBIX >KU3HEHHBIX IIAHOB € YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XMUMUH, UHTEPECOB U IOTPEOHOCTEN 00I1eCTBa;

6. IKOJIOTHYECKOI0 BOCIIUTAHHUA:

— 9KOJIOTUYECKH 11eJIeCOO0Pa3HOr0 OTHOLIEHUS K IPHUPOJE, KAaK HCTOYHUKY
CYILECTBOBAHMsI JKU3HU Ha 3eMIIE;

— NOHMMAaHHUS TJ00AJIBHOTO XapaKTepa JKOJOTHUECKUX NpodieM, BIUSHUSL
HKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLIMAIBHON CPELIBL;

— 0CO3HAHMSI HEOOXOIMMOCTH HCIOJIB30BaHUS JOCTI)KCHUH XUMHUH NSl peIIeHUs
BOIIPOCOB PaIlMOHAIBHOTO IPUPOIOIOIB30BAHUS;

— AKTUBHOI'O HENPUATUSA JCHCTBUM, NMPUHOCAIIMX BPEA OKPYKAIOWIEH NMPUPOIHOU
cpede, yMEHHMs  IIPOrHO3UPOBaTb  HEOJArompUSATHbIE  HKOJOTMYECKHE  IOCIECACTBUS
IIPEIITPUHUMAEMBIX JEHCTBUI U IPENOTBPALLATD UX;

— HaJIMYUS Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, 3KOJOTHYECKOW KYJIBTYPHI,
OMbITa JESTENILHOCTH 3KOJOTMYECKOW HAaNpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAaTbCS HWMHU B
[I03HABATEJIbHON, KOMMYHUKATUBHON M COLMAIbHON MPAKTHKE, CHOCOOHOCTH U YMEHUSI aKTHBHO
IPOTHBOCTOSTH HJICOJIOTHH XeMOPOOHH;

7. ILleHHOCTH HAYYHOI'O MO3HAHMSA:

— c(OPMHPOBAHHOCTH  MHUPOBO33PEHHUS,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOIIECTBEHHOM NMPaKTUKH;

— NOHUMaHMs crieUU(UKU XMMUU KaK HayKd, OCO3HaHMs €€ pojiu B OPMUPOBAHUU
PaLMOHATILHOIO HAyYHOI'O MBIIIJIEHUS, CO3aHNHU LEIOCTHOTO MPEJCTAaBICHNUS 00 OKpYKaloIleM
MHUpE KaKk O €IMHCTBE NPHUPOJAbI U YEJIOBEKa, B IO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHny MpodsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

— yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XUMUH ISl COBPEMEHHOM LUBUIN3ALUU: B
e€ ryMaHMCTUYECKOW HAIpaBJIEHHOCTH U Ba)KHOM POJIM B CO3JaHMU HOBOM 0a3bl MaTepHalbHON
KYJIBTYpPBI, PELIEHUH ITT00AIBHBIX MTPOOIeM YCTOHYNBOTO pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHMYECKOW Oe30MacHOCTH, B Pa3sBUTHUM MEIUIIMHBL,
00ecreyeHn! YCIIOBUI YCIIEIIHOTO TPy/la U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJI0TO YjIeHa
00111eCTBA;

— €CTECTBEHHOHAYYHOW I'PAMOTHOCTHU: MOHMMAHHS CYIIHOCTH METOJOB IO3HAaHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaJIM3a U OOBSCHEHHUS SIBICHUHM OKPYKAIOIIEro MHpa M MPOUCXOASIIMX B HEM H3MEHEHUM;
YMEHHUSI Jie1aTh 000CHOBaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIINXCS TaHHBIX
C 1IEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBO/IOB;

— CHOCOOHOCTH CaMOCTOSITEIILHO MCIOJIb30BATh XUMUYECKHUE 3HAHUS NSl peIIeHUs
po0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

— MHTEpPECca K NO3HAHUIO U UCCIIEI0BATENIBCKON AESITENBHOCTH;

— FOTOBHOCTM M CIIOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHnI0, K AaKTUBHOMY IOJYYEHHIO HOBBIX 3HaHHWM MO XHMHU B COOTBETCTBUHU C
’KU3HEHHBIMU MTOTPEOHOCTIMU;

— UHTEpeca K OCOOEHHOCTAM Tpylda B pa3IMuHBIX cdepax MpodeccnoHanbHOMN
JeSITEIIbBHOCTH



METANPEIMETHBIE PE3YJIbTATHBI

MeramnpeaMeTHble pe3yiabTaThl OCBOCHUS Y4eOHOro mpenMeTra «XHMHUS» HAa YpPOBHE
cpeaHero oOmiero oOpa3oBaHMs BKIIIOYAIOT: 3HAYUMbIC A7 (OPMHPOBAHHUS MHUPOBO33PECHUS
00yJarouMXxcsi MeKIUCHUTUTMHAPHBIE (MEXKIIPEAMETHBIC) 00IIEHAYYHbIEC MOHSITHS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAay4YHOM KapTHHBI MUpa M CHEHU(PUKY METOJOB IO3HAHMS, HCIOIb3YyEMbIX B
€CTECTBEHHbIX HayKax (MaTepus, BEIECTBO, SHEPIHUs, SIBICHUE, MPOLECC, CUCTeMa, HAYUHbIN
dakT, OpUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HUCCIEOBaHME, HaOIIOJIEHUE,
U3MEpeHHe, SKCIepUMEHT U Jp. ); YHHUBepcaibHble yueOHbIe NeHCTBUS (TO3HABATENbHBIE,
KOMMYHHUKAaTHBHbIC, PETyIsATUBHBbIE), oOecneunBaromue (GopmMupoBaHue (GYHKIIHMOHATHHON
IPaMOTHOCTH W COLMAIBHOM KOMIIETEHIMH OOYyYalomMXCsl; CHOCOOHOCTh OOydaromuxcs
UCIIOJIb30BaTh ~ OCBOCHHBIE  MEXAMCLUIUIMHAPHBIE,  MHUPOBO33PEHUECKHE  3HAHUS U
YHUBEpCaJIbHBIC YUeOHbIE IEHCTBHS B TO3HABATEIBHOM U COITUAIEHON TPAKTHUKE

MeramnpeaMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCATHHBIMH YYeOHBIMU
MIO3HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISITUBHBIMU JACHCTBUSMHU

Osnadenue yHugepcatbHoIMU Y4eOHBIMU NOZHAGAMENbHBIMU 0CUCMEUAMU:

1. ba3oBbIMH J1OrHYeCKUMH 1eiCTBUSIMU:

— CaMOCTOSITENLHO (POPMYIUPOBATH U aKTYaIU3UPOBATH IPOOIEMY, BCECTOPOHHE €€
paccMmaTpuBarth;

— ONpeAeNsiTh LEIU JAEITEIbHOCTH, 3a/JaBas I[apaMeTpbl M KPUTEPUU HUX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThl AESITENbHOCTH C IOCTABICHHBIMU LEJISIMU;

— UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHUM HPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJIATh XapaKTE€pPHbIE MPU3HAKU MOHSITHUI M YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATh
COOTBETCTBYIOIIME MOHITUS JJIsI OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBIICHUI;

— BbIOMpATh OCHOBAHUSI U KPUTEPUU Ul KJIACCHU(PHUKAIIMU BEIIECTB M XUMUYECKUX
pEaKIU;

— YCTaHaBJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Yy4aeMbIMU SIBJICHUSIMU;

— CTPOUTH JIOTUYECKHE PacCyK/IE€HUs (MHIYKTUBHBIC, 1€IYKTUBHBIE, TI0 aHAJIOTHN),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

— IPUMEHATh B IIPOLECCE IO3HAHUS HCIOIb3YEMBIE B XHMHUHU CHMBOJIMYECKHE
(3HaKOBbIE) MOJEIH, NPEoOpPa3OBBIBATE MOJEIbHBIE MPEICTABICHUS — XUMHMUYECKUH 3HaK
(cuMBOM) BNIeMEHTa, XUMHUecKas (opMysia, ypaBHEHHE XMMUUYECKON peakiui — NP PeleHUN
y4eOHBIX I03HABATENbHBIX W MPAKTUYECKUX 3a7ay, NPUMEHATh Ha3BaHHbIE MO/JIECIIbHBIE
IIPEJICTaBICHUS] JJIsl BBIABICHUS XapaKTEPHBIX NMPU3HAKOB M3y4acMbIX BEUIECTB U XUMHYECKHX

peakui;

2. Bba3oBbIMM Hcc/Ie10BaTEIbCKUMM JeHCTBHUSIMMU:

— BJIAJICTh OCHOBAaMU METOJOB HAy4YHOTO TIO3HAHUSA BEIIECTB M XHUMHUYECKUX
peakiui;

— (dopMynHupoBaTh LEAM U 33Ja4d UCCIEOBAaHUS, UCIOIb30BaTh MMOCTABICHHBIE U
CaMOCTOSITENIEHO CPOPMYITUPOBAHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

— BIAJIETh HAaBBIKAMM  CaMOCTOSITEIbHOTO  IJIAHUPOBAaHUS U NPOBEACHHUSA
YUEHUYECKUX DKCIEPHMEHTOB, COBEPILIEHCTBOBAaTh yMEHMs HAONIOAATh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO IPOTHO3MPOBATh €ro pe3ynbTar, (opMmynupoBaTh OOOOLIEHHS U BBIBOABI
OTHOCHUTEJIbHO JOCTOBEPHOCTH PE3YJbTAaTOB UCCIIEOBAHMSI, COCTABIATH OOOCHOBAHHBIN OTYET O
MpoJIeTIaHHOM padoTe;
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— npuoOpeTraTh  ONBIT  YYEHHMYECKOM  HMCCIENOBATEIbCKOW M MPOEKTHON
JEeSITeIbHOCTH, MPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITEIBHOMY ITOMCKY METOJIOB
peLIeHHs MPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3InYHbIX METOAO0B IIO3HAHUS;

3. IIpuémamu padorsl ¢ nHGOpManueii:

— OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OpManuK (Hay4yHO-IOMyJIspHas
JUTEepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouyHble nocoOus, pecypcsl MHTepHera),
aHAJIM3UPOBaTh HMH(DOPMALMIO pPA3JIMYHBIX BHUIOB U (OPM MpenCTaBIECHUsS, KPUTHYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEIIPOTUBOPEUMBOCTH;

— (GopMynHupoBaTh 3alpoChl U IPUMEHATHh pa3IMYHbIC METOJbl INPH IOUCKE U
orbope nHpopmManuu, HeOOXOJUMOH ISl BHITTIOTHEHUS YUeOHBIX 3a]a4 ONPeeIEHHOTO THIIA;

— npuoOpeTaTh  ONBIT  MCIONB30BaHMA  HMH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U PA3TUYHBIX TTOMCKOBBIX CHCTEM;

— CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (hOpMy IpeicTaBieHHus MHPOPMALUU
(cxemsl, TpaduKu, THArpaMMbl, TAOIHUIIbI, PUCYHKH U T 11 ),

— UCIOJIb30BaTh HAYyUHBIH S3bIK B KayeCTBE CPEACTBA IpU paboTe ¢ XMMHUYECKOM
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((pU3NUecCKue M MaTeMaTHYeCKHe) 3HaKu U
CHUMBOJIBI, (popMyJibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

— UCTIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CpEACTBA
HarJSITHOCTH

Ognadenue ynugepcanbHbIMU KOMMYHUKAMUBHOIMU OCIICINGUAMU:

— 3aJaBaTh BONPOCH! IO CYIIECTBY OOCYXJTaeMOW TeMbl B XOJ€ AMAIOra W/Win
JUCKYCCHM, BBICKa3blBaTh UAEHU, (OPMYIMPOBATH CBOM IPEUIOKEHUS OTHOCHUTEIIBHO
BBINOJIHEHUS [TPEJI0KEHHON 3a/1au;

— BBICTYNIaTh C IMPE3CHTAleld pe3yabTaTOB IO3HABATENbHON JAEATeNbHOCTH,
HOJYYEHHBIX CaMOCTOATEIbHO MWJIM COBMECTHO CO CBEPCTHUKAMH IPU  BBIIOJHEHUU
XUMHYECKOTO SKCIIEPUMEHTA, MPAKTHYECKOW pabOThl MO HMCCIEIOBAHUIO CBOMCTB HM3y4aeMbIX
BEIIECTB, peau3allMi Y4eOHOTO MpoekTa W (OPMYIHPOBATH BBHI- BOABI IO pPE3yJIbTaTaMm
NPOBEIEHHBIX MCCIIEOBAHUIA MYTEM COTJIACOBAHUS TMO3UIMHA B X0Je OOCYXIEeHUS W OOMeHa
MHEHUAMU O61a0enue yHUGEePpCanbHbIMU PezyIAMUGHBIMU 0CCH BUAMU:

— CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh M OCYLIECTBISATH CBOIO  [O3HABATENIBHYIO
NeSITeIbHOCTb, ONpenensiss e€ Leau M 3aJaud, KOHTPOJMpPOBaTh U MO Mepe HEOOXOIUMOCTH
KOPPEKTHpOBATh Mpe/aaraeéMblii alropuT™M JeHCTBMHA TNpH  BBINOJIHEHUM Y4eOHBIX U
UCCIIeIOBAaTEIbCKUX 3a/1au, BbIOMpaTh Haubosee »pGEeKTUBHBINA COCO0 UX pEIIeHUs ¢ y4ETOM
NOJIy4EeHHUs] HOBBIX 3HAHUH O BELIECTBAX U XUMUYECKUX peaKIUsX;

— OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENHHOCTH Ha OCHOBE CaMOaHaIHM3a U
CaMOOIIEHKH

HNPEJMETHBIE PE3YJIbTATBI
[IpenmMeTHbIE pe3ynbTaThl OCBOSHHSI POTPaMMbl IO XUMUU Ha 6a30BOM YPOBHE JIOJIKHBI

OTpaxkaTh:

- c(hOopMUPOBAHHOCTH MPEICTaBICHUM: 0 XUMHYECKON COCTaBJIAOIIEH
€CTECTBCHHOHAYYHOW KApTUHBI MHUpPA, POJM XHUMHU B TIO3HAHWW SIBIICHUW TIPUPOIBI,
B (hopMHpOBaHMM MBIIUICHUS U KYIbTYPbl JMYHOCTH, €€ (YHKIIMOHATBHOW TPaMOTHOCTH,
HEOOXOUMOM AJIs PEeUIeHHs MPAKTUYECKUX 3a7a4 M SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHON CPENE;
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- BIIQJICHHE CUCTEeMOW XMMHUYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOMOJATAOIINE
NOHATHUS (XMMUYECKHUI JIEMEHT, aTOM, 3JCKTPOHHAs 000J0YKa aroMa, s-, P-, 0-3JeKTpOHHbIC
opOUTaIM aTOMOB, WOH, MOJIEKYIa, BAJICHTHOCTh, OJJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKUCJICHUS, XHMHYECKasi CBS3b , MOJIb, MOJISIPHASI MAacCa, MOJISIPHBIN 00bEeM, YTIIEPOIHBIN CKEIIET,
GbyHKIIMOHAIbHAS TPYIIA, paguKal, H30MEpHUs, U30MEpPbl, TOMOJIOTUYECKUN psJ, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPO- U a30TCOJAEPKAIINE COSTUHEHNUS, OMOJIOTrHYECKH aKTUBHbBIE BEIIECTBA
(yrneBoapl, KUpPBI, OEIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYIISIPHBIC
COCIMHEHUS, KpUCTAUIMUECKas peuérka, THUIbl XUMUYECKHMX peakuuid (OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE, JK30-M DJHJIOTEPMUYECKHE, peaklUUh HOHHOro oOOMeHa), pacTBOp,
DIIEKTPOJIUTHI, HEDJICKTPOJIUTHI, ANEKTPOIUTHICCKAS JUCCOLIMAIHS, OKUCJIUTEb,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKON PEaKINH, XUMUYECKOE PABHOBECHE), TCOPHH U 3aKOHBI
(Teopust XMMHYECKOTO CTpOEHHUsi opranudeckux BemectB A. M. bymiepoBa, Teopus
ANEKTPOIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH Jl. WM. MenneneeBa, 3akoH
COXpaHEHMSI MacChl), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHUMHUHU, (HAKTOIOTHYECKUE
CBEJICHHSI O CBOICTBaX, COCTaBe, MOJYyYEHHWH U OE30MaCHOM HCIHOJIB30BAHUU BaKHEHIINX
HEOPraHMYECKUX U OPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUUYECKOU JACSITETbHOCTH YEeIOBEKA;

- c(hOpMUPOBAHHOCTH YMEHUU BBISIBJISITH XapaKTepHbIE pU3HAKU
¥ B3aMMOCBSI3b M3YUCHHBIX IMOHATHHA, MPUMEHITh COOTBETCTBYIONIUE TOHSATHS MPU OIHUCAHUU
CTPOCHUS U CBOWCTB HEOPTAHWYCCKUX U OPTaHUYCCKHUX BEIICCTB M WX MPEBPAICHUH; BBISIBIIATH
B3aMMOCBS3b XUMHUYECKHX 3HAHUN c MOHATUSAMHI
U TIPEJICTABJICHUSIMHU JPYTUX €CTECTBEHHOHAYYHBIX IMPEIMETOB;

- cOpMUPOBAHHOCTh YMEHUU HCIIOJIb30BaTh XxuMuueckyro HoMmeHkinatypy IUPAC u
TPUBHAIBbHBIE  HA3BaHMsS  BaXXHEWIIMX  BewlecTB  (3TWUJIEH,  aAlETWIEH,  [IHLEPHH,
denon,popManbaeru, yKCycHash KUCIIOTA, TJIMLWH, YTapHBIA Ta3, YIJICKUCIBIA ras, aMMHaK,
raiieHass W3BECTh, HeEralleHas UW3BeCTb, IMHUTbEBas coJa W [p.), COCTaBIATh (POPMYJIbI
HEOPTaHMYECKUX M OPTraHWYECKHX BEIICCTB, YPABHCHUS XMUMHUYCCKHUX PEAKIHH, OOBSICHATH HX
CMBICT; TOATBEPXKAATh XapaKTepHbIE XWMHUYECKHUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMU
OKCIIEPUMEHTAMH U 3aITUCSIMH YPAaBHCHUH XUMUYECKUX PEAKIIHIA,

- chopMHpOBaHHOCT, yYMEHWUW  yCTAaHABIMBATh TMPUHAIICKHOCTh  W3YUECHHBIX
HEOPraHMYECKUX U OpPraHMYeCKMX BEIIECTB K OIpeAeNeHHbIM KiaccaM U Tpynmnam
COCIMHEHUH, XapaKTepu30BaTb WX COCTaB M BaKHEWIINE CBOWMCTBA; OMpPENeisITh BUIBI
XUMHYECKHX  CBsize  (KOBaJeHTHasl, MOHHAas, MeETaJUIMYecKasi, BOJOPOJHAs), THUIIbI
KPUCTAITMYECKHUX PEHIETOK BEIIECTB; KIacCU(PHUIIMPOBATH XUMUYECKUE PEAKIINU;

- BJIAJICHHE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHUS BEIIECTB U XHUMHUYECKUX
SBJICHHUM (HaOJI0/IeHne, N3MEepPEHNe, YKCIIEPUMEHT, MOICIIMPOBAHUE);

- c(hOpPMHUPOBAHHOCTh yMEHHW IPOBOJUTH PACUYETHI IO XHUMHYSCKHM (QopMyam
U YpaBHCHHSM XUMHYECKHMX PEAKIMH ¢ UCIHOJIb30BaHUEM  (PU3WYCCKUX  BEJIMYMH,
XapaKTEePU3YIOUIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00BbEMa (H.y.) Ta3oB,
KOJIMYECTBA BEIECTBA; MCIOIb30BaTh CUCTEMHBIC XUMUUECKUE 3HAHUS JIJIsl IPUHATHS PEIIeHUN
B KOHKPETHBIX JKU3HEHHBIX CUTYaIUSAX, CBSI3aHHBIX C BEIIECTBAMHU M UX MPUMEHEHUEM;

- c(hOopMHUPOBAHHOCTh YMEHUH TIIAHUPOBATH U BBIMONHITh XUMHUYECKHIA HKCIIEPUMEHT
(mpeBpalieHus OPraHUYEeCKUX BEIIECTB MPH HArpEeBAaHUU, MOMyYEHUE ITHICHA U U3YYCHHE €ro
CBOMCTB, KaUeCTBEHHBIC PEAKIIUU HA ajbJCTHIBI, KpaxMal, YKCYCHYIO KHCJIOTY; JeHATyparlus
OCITKOB TIpHM HAarpeBaHHWM, I[BETHBIC PEAKIMH OEJTKOB; IMPOBOJUTH PEAKIIMH WOHHOTO OOMEHa,
OTIPE/ICIIATh CPEely BOIHBIX PACTBOPOB, KAUECTBEHHBIC pEaklIWHd Ha Cyibdar-, kapOoHAT- H
XJIOPHJI-aHUOHBI, HAa KAaTHOH AaMMOHHS, peIIaTh SKCICPUMEHTAIBHBIC 3aJladll 110 TeMaM
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«Meramnel» u «HeMeramnsl») B COOTBETCTBHHM C MpaBHJIAMH TEXHUKH O€30MacHOCTH TMpHU
oOpaleHuy ¢ BeIecTBaMH W JaOOPaTOPHBIM O0OPYIOBAaHHEM; NPEIACTABISTH PE3yIbTAThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3almucu YpaBHEHHH COOTBETCTBYIOIIUX pEaKUuid |
(GbopMyIUPOBATH BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

- c(OpMHUPOBAHHOCTh YMEHUS aHATU3UPOBATH XUMUYECKYIO HH(POPMAIIHIO, TTOJIyIaeMYHO
u3 paszHbix uctounukos (CMU, UuTepHeT 1 1p.);

- chopMUpPOBAaHHOCTH YMEHHH COOJIIOJATh IpaBUjIa SKOJIOTHYECKH IIeJIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYJAOBOM JEATEIBHOCTH B IENISAX COXPAHEHHS CBOETO 3/I0POBbS W
OKpY’Karolllel MPUPOJHOU CpPENibl; YUYUTHIBATh OMACHOCTb BO3JICUCTBUS Ha KUBBIC OPraHU3MBI
ONPEAEIIEHHBIX BEUIECTB, IOHUMAs1, cMbIch nToka3areis [IJ1K;

- Ui 00yYaIoIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOXHOCTSMU 370POBbs: CHOPMHPOBAHHOCTH
YMEHHSI TPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOAaX IIO3HAHUS BEIIECTB U
XUMHYCCKHX SIBJICHU;

- Uil CIeNBIX HW  CIa0OBHIAIIMX OOy4aromuxcs: CHOPMHPOBAHHOCTh YMEHHS
UCIIONIB30BaTh peiabe(HO TOYEUHYI cHucTeMy oOo3HaueHnuit JI. bpaitns npns  3anucu
XUMHUYECKHUX (OPMYIL

OK 01.Bsibupath criocoObl pernieHus 3a1a4 mpodhecCHOHATBLHON ASSITeIbHOCTH TPUMEHUTEITBHO
K pa3JINYHbIM KOHTEKCTaM.

OK 02.Hcnonbs30BaTh COBPEMEHHBIE CPECTBA OUCKA, aHANIM3a U UHTEPIPETAluU HH(OpMALIUN
¥ MTHGOPMAIMOHHBIE TEXHOJIOTHH JIJIs1 BBIMOJHEHUS 3314 IPo(ecCOHabHOM 1eATeIbHOCTH.
OK 04.3¢ddexTnBHO B3aMMOIEHCTBOBATH U Pa0OTATh B KOJUIEKTUBE U KOMaH/E.

OK 07.CopnelicTBOBaTh COXPAHEHUIO OKPYXKAIOLIEH Cpelbl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHUS 00 W3MEHEHWH KJIMMaTa, NPUHIUIB OEpPEXIMBOIO MPOU3BOJICTBA, 3(P(PEKTUBHO
JICHCTBOBATH B UPE3BbIYANHBIX CUTYaLUsX.

13



5. TemaTnuyeckuii IVIaH U coAep:xkaHue ydeOHoi qucuunminasl XUMMUA

HaumenoBanue

Copepxxanue yueOHOro MaTepuasa, 1a00paTopHble padoThl U MPAKTHYECKUE 3AHATHS, O0bem Yposenn
pa3iesioB U TeM CaMOCTOsITe/IbHAA padoTa 00y4aroNXCH 4acoB OCBOCHHA
/3a4. en.
1 2 3 4
Pa3znes 1. OcHOBBI CTPOEHUS BelllECTBA
Tema 1.1. Coaeprxanue yueOHOro MaTepuaJa:
Crpoenne aToMoB CoBpeMeHHass MOJENIb CTPOEHUsA aTroma. OJIEKTpOHHas KoHpurypauus aroma. Kiaccuduxauus 4 1,2
XHUMHYECKHX XUMHAYECKHX 3JIEMEHTOB (S-, P-, d-aymemeHThI). BajeHTHbIE 3JCKTPOHBI. BajJeHTHOCTh. DJIEKTpOHHAs
3JIEMEHTOB U IIPUPO/Ia XUMHUYECKON CBA3U. DJNEKTPOOTpULATENbHOCTh. KoBaneHTHasl CBS3b, €€ Pa3HOBUAHOCTH U
npupoaa MeXaHU3Mbl 00pa3oBaHus (OOMEHHBIN U JOHOPHO-aKIeNTOpHbIN). loHHas cBsi3b. MeTanueckas CBsI3b.
XHMHYECKOH BonoponHnas cBsi3b.
CBSA3HU Me:xmonexkyaspHble B3auMoaencTBUs. M30Tombl, OCHOBHOE M BO30YXJAEHHOE COCTOSHHME aToMa,
ruOpuIM3alysi aTOMHBIX OpOUTalei.
IIpakTuyeckasi pabora 2 2,3
Pemrenune npakTHUeCKuX 3aJJaHUN Ha COCTABJICEHUE JIEKTPOHHO-Tpadudeckux Gopmyt aeMenToB 14
HIEPUOJIOB.
Pemenne 3amaHuii Ha HCIOJIB30BAHME XUMHUYECKOM CHMBOJIMKM M Ha3BaHUM COCIMHEHUM 10
HOMEHKJIATYpE MEXAYHApOJHOTO COK3a TEOPETHUECKOM M NPUKIATHOW XUMHM M TPUBHAJIBHBIX
Ha3BaHWM ISl COCTaBIEHUS XMUMHMUYECKHUX (POPMYJ JBYXaTOMHBIX COECTUHEHHH (OKCHIOB, Cylb(pHI0B,
THJIPUAOB U T.I1.) U IPYTMX HEOPTaHUUYECKUX COSAMHEHUN OTJENbHBIX KJIACCOB.
Tema 1.2. Coaeprxanue yueOHOro MaTepuaJa:
Tepuoanyeckuii IpakTuyeckas padora 2 2,3

3aKO0H U TA0JMIA
.. MenaeneeBa

[lepuonnueckas cucrema xumudyeckux odiemeHtoB [[.M. MengeneeBa. ®OU3NYECKUN  CMBICT
[lepuonnueckoro 3akoHa JI.MI. MenneneeBa. 3akOHOMEPHOCTH HM3MEHEHHMS CBOWCTB XHUMHYECKHUX
AJIEMEHTOB, 00pa3yeMbIX HMH TIPOCTBHIX W CIOXKHBIX BEIIECTB B COOTBETCTBHH C TIOJIOKEHUEM
XUMHUYECKOro asemeHta B Ilepuonnueckoi cucreme. MUPOBO33pEHUECKOE M HAy4YHOE 3HA4YCHUE
[Tepuonnueckoro 3akoHa .M. MenneneeBa. Ilpornossr .M. MengeneeBa. OTKpBITHE HOBBIX
XUMHYECKUX IJIEMEHTOB.

Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJ[aHUN Ha XapaKTEPU3alUI0 XUMHYECKHUX
ANEMEHTOB «MeTaunueckue / HEMETAUTMUYECKUe CBOWCTBA, AJIEKTPOOTPUIATEILHOCTh U CPOJCTBO K
AJIEKTPOHY XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBHE C MX JJIEKTPOHHBIM CTPOCHHEM M MOJIOKEHHUEM B
MIEPUOINYECKON cucTeMe XumMuieckux aaeMeHToB JI.M. MenneneeBay.
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Paznen 2. XuMu4ecKHue peakiuu

Tema 2.1. Tunsl
XHUMHYECKHX PeaKuuid

Conep:xanue yueOHOro MaTepuaJia:

Knaccudukanus #  THOBI XUMHMYECKMX pPEaKUUMH C y4yacTHEM HEOPraHWYEeCKUX  BELIECTB.
KonunuecTBeHHble OTHOWIEHUST B XUMUH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHMU M PAacyeThl IO
YPaBHEHMSIM XUMHUYECKUX peakuuil. Moy Kak elMHUIa KOJUYecTBa BellecTBa. MoisipHas Macca.
3aKOHBI COXpAaHEHHs Macchl M dHepruu. 3akoH ABorajapo. MomspHblii 00beM ra3oB. OTHOCUTEIbHAS
IUIOTHOCTb I'a30B.

Peakium  KomIuiekcooOpa3oBaHMsST C  y4acTHEM  HEOPraHMYECKHX  BEHIECTB (HA  IpHUMepe
I'MJIPOKCOKOMIUIEKCOB IIMHKA U JIIOMUHMSL).

1,2

IIpakTHyeckas pabora

CocraBiieHre ypaBHEHUH peaklnii COeIMHEHUs, pa3NIOKEeHUs, 3aMeIIeHNs, 0OMeHa. Y paBHEHUS PeaKIIHii
TOpPCHMS, HOHHOTO 0OMEHA, OKHCIICHUS-BOCCTAHOBJICHHSI.

Pacyer KOJIMUYECTBEHHBIX XapaKTEPUCTUK HCXOJHBIX BEIIECTB U MPOAYKTOB peakuuu. Pacuer
KOJIMYCCTBCHHBIX XAPAKTCPUCTHUK HNPOAYKTAa PCaKIUMMU COCAMHCHHUA, €CJIM OJHO M3 BCIICCTB JaHO B
M30BITKE W/WUJIHM CONEPKUT MpuMecH. PacueT MaccoBoil min 00BbEMHON JI0JIM BBIXOJIA MPOJIYKTa PEAKIIUN
COCAUHCHHUA OT TCOPETUUYCCKH BO3MOXKHOIO. Pacuer 00BEMHBIX OTHOIIEHHMHM Ta3oB. Pacuer Macchl
(06beM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO M3 BEIIECTB JaHO B BHUJIE PacTBOpa C
ONPEACICHHON MAacCOBOM J10JI€M PACTBOPEHHOr'0 BEILIECTBA.

2,3

IIpakTuyeckas padora

YPaBHeHI/ISI OKHUcCIIeHHsI-BoccTaHOBIeHUd. CtreneHb OKHcIeHUS. OKHCIUTEIh KW BOCCTAHOBHUTEND.
OKHCIIUTENbHO- BOCCTAHOBUTEIbHBIE pPEAKIUMU B NPHUPOAE, NPOU3BOJACTBEHHBIX Ipoleccax H
KHU3HEACATCIIbHOCTH OpTraHu3MoOB. OKHUCINTEIbHO-BOCCTAHOBUTEILHEIN IIoTCHI Al CpCabl.
CocraBneHrne M ypaBHUBAHHME OKHUCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKIUN METOJOM 3JIEKTPOHHOTO
OanmaHca. TUNMUYHbIE HEOPraHWYECKUE OKHUCIUTENM M BOCCTAHOBUTENU. OIJEKTPOJIU3 PACTBOPOB U
pacIIaBoOB COJIEH.

2,3

Tema 2.2.
DJIEKTPOJIMTHYECKASA
AMCCOUMALS M
HOHHBIN 00MeH

ConepxaHue y4eGHOro MaTepuaJa:

Teopus anexrponuTuyeckon qucconuanuu. Peakuun nonHoro oomena. CocTaBieHHe peakuil HOHHOTO
0o0OMEHa MyTeM COCTaBJICHMSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUI.

I'unponu3 coneil. 3HadeHWe TUIPOIM3a B OHOJOTMYECKMX OOMEHHBIX Ipoueccax. IIpumeHnenue
THJIPOJIN3a B IPOMBIIIJIEHHOCTH.

1.2

JlabGoparopHas pabdora «Peakuuu ruJipoin3a.
HccnenoBanme cpeasl pacTBOPOB COJIel, 0Opa30BaHHBIX CUIBHBIMU M CIIA0BIMU MPOTOIUTAMU, U HX
peaxkiuii ¢ pacTBOpaMu Iejao4yu 1 kapOonara Hatpus. CocTaBlieHHe peaklMii THAPOIIN3a COJIEH.

2,3

O606H_[3.IOH_II/II71 YPOK- KOHTPOJIbHAA CTpOCHI/IC BCIICCTBA U XUMHUYICCKHUEC PCAKITHUHU.

2,3
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Paznen 3. CTpoeHne u CBOMCTBA HEOPTAHUYECKHUX BellleCTB

Tema 3.1.
Knaccupuxanus,
HOMEHKJIATYpa U

CcTpoeHHe
HEOPraHU4eCcKHX

BellecTB

Conep:xanue yueOHOro MarepmuaJa;

[Ipenmer Heopranumueckoid xumMuu. BsaumocBsa3b Heopranuuyeckux BemlecTB. Kiaccuduxarms
HeopraHuueckux BemiecTB. IIpocTeie n cinoxHble BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BELIECTB
(oKcHIBI, THAPOKCHUIBI, KUCIOTHI, con). HoMeHkaTypa U Ha3BaHHE HEOPTraHMYECKUX BELIECTB UCXOJIS
U3 UX XUMUYECKOH (POpMyIIbI MIIM COCTAaBICHHE XMMUYECKON (OPMYIIBI UCXOAS U3 Ha3BaHMs BEIIECTBA
10 MEXTYHApPOIHON WM TPUBHAIIBHON HOMEHKJIATYpE.

MexmonexkynspHble  B3auMoaencTBua. Kpucramioruaparsl. ArperatHble  COCTOSHUSL — BEIECTBA.
Kpucrannuueckue u amopdHbie BellecTBa. THIIBI KPUCTAIITHYECKUX PEIIETOK (aTOMHAs, MOJICKYJISIpHAs,
MOHHAs, METAJUTMUECKasi). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT THUIA KPHUCTAILTHYECKON
pemietku. [IprunHbl MHOrooOpas3us BEIIeCTB.

CoBpeMeHHbIE MPENCTaBICHUSI O CTPOCHUM TBEPHbIX, JKUIKUX M razoo0pa3HbIX BewlecTB. JKuakue
KPUCTAJLIBI.

1,2

IIpakTnyeckas padora

Pemienue 3aau Ha pacyeT MaccoBOM J01M (MacChl) XUMHUYECKOTO 3JIeMeHTa (COeAMHEHUs) B MOJIEKYIIe
(cmecn). PemieHue mnpakTUYECKUX 3aJaHUM MO Kilaccu(UKalMM, HOMEHKIAType M XUMHYECKUM
dbopMynaM HEOPraHMYECKHUX BELIECTB PA3JIUYHBIX KJIaccoB (Ha3blBaTh M COCTaBIATH (HOPMYJIbI
XUMHUYECKUX BEIIECTB, ONPEAEIATh MPUHAJIEKHOCTD K KJIaccy).

HcTounnku xuMudeckoi nHdopMaiuu (HaydHas 1 yueOHO-Hay4Has JIMTepaTypa, CpeacTBa MacCOBOM
nHpopmanuu, cetb Wutepner m npyrue). Ilouck umHdopmanmu mo HazBaHMSIM, HJIEHTU(UKATOpaM,
CTPYKTYPHBIM (popMyJIam.

2,3

Tema 3.2. Pusuko-
XMMHYECKHe CBOMCTBA
HEOPraHM4YeCcKMX
BelIeCTB

ConepxaHue y4eGHOro MaTepuaJia:

Meramipl. O6me Gu3UUYecKue U XUMHUUYECKHe CBOMCTBa MeTaioB. CriocoObl MoydeHus. 3HAUCHHE
METAJIOB U HEMETAIJIOB B MPHUPOJAE M JKU3HEIEATEIHHOCTH 4YeloBeKa MU opraHuzmoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJIJIOB OT KOPPO3HH.

1,2

Hemerannsl. O6mue ¢pusznyeckue 1 XMMHUECKUE CBOWCTBA HEMETAIJIOB. TUIIMYHBIE CBOIICTBAa METAJIJIOB
IY— Yl rpynn. Knaccudukanus 1 HOMEHKIaTypa COeAMHEHUH HeMeTalioB. KpyroBopoTsl OMOTreHHBIX
2JIEMEHTOB B IIPUPOJIE.

1,2

XUMUUYEeCKHE CBOMCTBA OCHOBHEIX KJIACCOB HEOPTaHUYCCKUX BCIICCTB (OKCI/IJIOB, TUAPOKCU OB, KUCIIOT,
cojiel u I[p) 3aKOHOMepHOCTI/I B HM3MEHEHHUHU CBOMCTB MMPOCTBIX BCUICCTB, BOJOPOIHBIX COCﬂHHCHHﬁ,
BBICHIMX OKCHUJI0B U THAPOKCHUIOB.

1,2

IIpakTnyeckas padora
CocraBnenune ypaBHeHI/Iﬁ XUMHNYECKUX peaxuuﬁ C Y4aCTUEM IIPOCTBIX U CJIOXHBIX HCOPraHUYCCKUX
BEIIECTB: OKCHJOB METAJIOB, HEMETAJUIOB M aM(OTEpHBIX 3JIEMEHTOB; HEOPraHWYECKHUX KHCIOT,

2,3
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OCHOBAaHUHU M aM()OTEPHBIX THIPOKCHI0B, HEOPIraHUYECKUX COJICH, XapaKTEePU3YIOIINX UX CBOICTBA.
Pemenne npakTMKO-OPHUEHTUPOBAHHBIX TEOPETHYECKHUX 3aJaHUM Ha CBOWCTBA M IIOJIy4YEHHE
HEOPraHUYECKHUX BEILECTB.

JlabopaTopHas padora 2,3
«CBoJCTBa METAJUIOB U HEMETAJLIOB.
HccnenoBanne (QU3MUECKUX M XUMHMYECKMX CBOMCTB METaJUIOB U HeMeTauioB. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aJad II0 CBOWCTBAM XUMHYECKHMM CBOWCTBAaM META/NIOB U HEMETAJUIOB, IIO
pacro3HaBaHMIO U MOJTYYEHUIO COEAMHEHHI METaJUIOB U HEMETAJIIIOB.
Tema 3.3. Coaeprxanue yueOHOTro MaTepuaJa:
IponseoacTeo OOmue mpeacTaBlieHUss O MPOMBIIIICHHBIX CIIOCO0AaX MOJNyYeHUsT XUMHUYECKUX BEIIECTB (HA TMpUMEpe 1,2
HEOPTAHUHCCKUX IIPOU3BO/ICTBA AMMHUAKa, CEPHOM KHCIIOTBI).
BEmECTB. 3HAICHNE H UYepHas u 1iseTHas Metautyprus. [IpakTuueckoe npuMeHeHUE IEKTPOIN3a AJIs MOTYYEHUS HIEJIOUHBIX,
NpHMEHEHHE B ObITY H I1EJI0YHO3EMENIbHBIX METAIOB U altoMUHUS. CTEKIIO U CUIIMKATHAs IPOMBIIIJIEHHOCTb.
Ha HpOU3BOACTBE [IpoGiema 0TX0/10B M NOOOYHBIX MPOJYKTOB
IIpakTuyeckasi padora 2,3
Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 33aJaHUKA O POJM HEOPraHWYECKOHM XHMHUU B Ppa3BUTHH
ME/IULMHBI, CO3/JaHUH HOBBIX MAaTE€pHUaJoOB (B CTPOUTEILCTBE U JIP. OTPACIAX MPOMBIIIIEHHOCTH), HOBBIX
WCTOYHHUKOB SHEPruM (aJbTepHATHBHBIE MCTOYHUKH DHEPTUU) B PEIICHUH IMPOOJIEM HKOJIOTHYECKOH,
SHEPreTUYECKOM U NHUIEeBOH Oe30MaCHOCTH.
O6006maronuil ypok — KoHTposibHass CBOHCTBa HEOPTaHUYECKUX BEILECTB.
Pa3znes 4. CTpoeHue U CBOIICTBA OPraHMYeCKUX BELIECTB
Tema 4.1. Cojaeprxanue yueOHOro MaTepuaJa:
Kaaccnduxanus, IIpenmer oprannveckoil xumun. B3anMocBs3b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB. 1,2
cTpoeHHe 1 XUMUYECKOE CTPOEHUE KaK MOPAJOK COECIUHEHHS aTOMOB B MOJIEKYJE COIJIACHO UX BaJIEGHTHOCTH.
HOMEHKJIATypa OCHOBHbBIE TIOJIOKEHUSI TEOPHUH XMMUYECKOTO CTPOEHMs OpraHuueckux coeauHeHuit A.M. Byrtieposa.
OpPraHuYecKux VYrnepoaHblii CKEJIEeT OpraHUYecKod MOJeKysabl. MomnekynspHble U CTPYKTypHBIE (pa3BEpHYTHIE,
BeLIECTB COKpallleHHbIE) XUMHUYeckhe (GopMyibl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XUMHMUYECKOTO CTPOEHHUs
Mouiekyn. M3omepust u m3oMmepsl (CTpYKTypHas, reoMmerpuueckas (1uc-tpaHc-usomepusi). KpatHoctsb
XUMUYECKOH CBA3U.
[lonsitue o dynkunoHanpHOM rpynne. IlpuHuunel knaccudukanvu OPraHUYECKUX COEIMHEHM.
MesxayHapoiHasi HOMEHKJIATypa U IPUHIMIIBI HOMEHKJIATYPbl OPraHMYeCKUX COSAMHEHUH.
IpakTHyeckas pagora 2,3

HOMCHKJ'IaTypa OpTraHUYCCKUX COC,Z[I/IHCHI/Iﬁ OTACIBbHBIX KJIaCCOB (HaCBIH_ICHHBIe, HCHACBIIICHHBIC H
APOMATHYCCKUC YTITICBOAOPOJAbI, CIIUPTHI, q)eHOJ'II)I, AJIbACTUIbI, KECTOHBI, Kap6OHOBI)Ie KHUCJIOTHI U }Ip)
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CocraBieHrEe TOMHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OPMYJI OPraHMYECKHX BELIECTB OTHEIbHBIX
KJIACCOB, MCIOJIB3YS UX HA3BAaHHS IO CHCTEMaTHYEeCKO HoOMeHKIaType. PacueTs! npocreiimeit popmysist
OpPraHUYECKOM MOJIEKYJIbl, UCXO/s U3 JIEMEHTHOrO cocTasa (B %).

Tema 4.2. CpoiictBa | Coaep:xanue yueOHOro MmarepuaJja:

OpraHMYecKuX OU3NKO-XUMUYECKUE CBOWCTBA OPTaHUYECKUX COCIMHEHUHN OTAENBHBIX KJIACCOB (OCOOCHHOCTH KiacCHU(PHUKAIMM U HOMEHKIIATYPHI
coeUHeHUIt BHYTPH KJlacca; TOMOJIOTUYECKHU psia ¥ oOmias ¢opmyna; u30oMepus; (U3UYECKHE CBOWCTBA; XUMHUYECKHE CBOWMCTBA; CIOCOOBI
IIOJIYYEHUS):
OU3NKO-XUMUYECKUE CBOMCTBA OPraHUYECKHX COEIMHEHUN OTHEIbHBIX KJIaccoB (0COOEHHOCTH 2 1,2
KJIacCCU(UKAIIUU
W HOMEHKJIATYphl BHYTPH KJjacca; TOMOJOTHYECKHH psia ¥ obmas ¢GopMyiia; u3zoMepus; (pu3HIecKue 2 1,2
CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIOCOOBI MOTYUYEHUS):
— TmpedeNbHbIE YriIeBOAOpoAbl. ['opeHHMe MeTaHa Kak OJWH M3 OCHOBHBIX HMCTOYHHMKOB TeIUIa B 2 1,2

IIPOMBIIIJIEHHOCTH U ObITy. CBOHCTBAa MNPUPOJHBIX YIJIEBOJOPOAOB, HAXOXKIEHHE B IPUPOAE U
IIPUMEHEHHUE aJIKaHOB;

— HCOpCACIIbHBIC W apOMAaTHYCCKHUC YIJICBOOOPObI. HOJ'II/IMepI/IBaI_[I/IFI OTHJICHA KaK OCHOBHOC 2 1,2
HaIpaBJICHHUEC €T0 UCII0JIb30BaAHMA. rOpeHI/IC AlCTUJICHA KaK UCTOYHUK BBICOKOTCMIICPATYPHOI'O IIJIAMCHHA
JJIs1 CBAPKHU M PE3KKU MCTAJIJIOB,

— KHCJIOPOJCOAEPKAIINe COeAUHEHHs (CIUPTHI U MPOCThie dPUPHI, (PEHOIBI, aTbAETHIB U KETOHBHI, 2 1,2
KapOOHOBBIE KUCIIOTHI U MX NMpOM3BOAHEIC). [IpakTHueckoe mMprUMEHEHHE STHIICHIIIMKONS, TIHIEpUHa,
denona. [pumenenne Gopmanbaerna, aneTaabaeriia, YKCYCHON KUCIOTH. Mblla Kak COJIM BBICITUX
KapOOHOBBIX KUCJIOT. Motoliue

IIpakTnueckas padora 2 2,3
Perenne nenoyek npeBpallieHuii Ha TEHETUYECKYIO CBSA3b MEKY KJIACCAMH OPraHUYECKUX COCAUHEHUIN
C COCTaBIICHMEM Ha3BaHUN OPraHUYECKUX COCIMHEHHHW 110 TPUBHAIBHOM WIM MEXKIYHAPOIHOU
CUCTEMAaTUYECKOM HOMEHKJaType. PellleHne pacueTHbIX 3a1ay II0 YpPaBHEHUSM DPEAKLUN C y4acTUEM
OpPraHWYECKHUX BELIECTB.

JlabopaTopnasi padora 2 2,3
«[TomyueHue 3THIIEHA U U3YYEHUE €TO CBOKCTBY.

[Tony4yenue 3TusIeHa U3 3TAHOJA B J1A0OPATOPUU M U3YYEHHE €ro (PU3NUYEeCKUX U XMUMUYECKHUX CBOMCTB.
CocraBneHne peakuuii IPUCOESINHEHNs U OKUCIIEHUS Ha NIpUMeEpE dTUJICHA. Pemenre pacueTHbIX 3a1a4
C MCIIOJIb30BAaHUEM IIJIOTHOCTH Ia30B IO BOAOPOY U BO3AYXY.

Tema 4.3. Conep:kanue yuyeOHOro MaTepuaJa:
Opranunyeckue buooprannueckue coenunenus. [[pumenenue u Ouomorunyeckasi pojib yriieBogaoB. OKHCIEHUE YTIIIEBOIOB 4 1,2
BelleCTBA B — MUCTOYHMK PHEPTUHU KUBBIX OpraHu3MoB. O0macTy NpuMEeHEeHHs] aMUHOKUCIOT. [IpeBpaiienust 6enkoB

AKU3HEACATEC/IBHOCTH IO B  OpraHu3sMe. buonorunueckue (I)YHKI_II/II/I OenkoB. buonormueckue (I)YHKI_II/II/I JKHUPOB. Ponsb
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yeJIOBeKa.
IIpou3BoacTBO M
NpUMeHeHHe
OpPraHuYecKux
BelllecTB B
NMPOMBbIILIEHHOCTH

OpPTraHUYECKOM XMMHHU B PELICHUHU MPOOIeM MHUILEBOMH OE30MaCHOCTH.
HyxknennoBbie kucnotsl: coctaB U crpoeHue. CTtpoeHne HykiaeoTHaoB. COCTaB HYKJIEMHOBBIX KHCIOT
(IHK, PHK). Poip HyKJIEHHOBBIX KUCIIOT B )KM3HEACSATEILHOCTH OPTaHU3MOB

[Ipon3BoICTBO OpraHUYECKUX BEUIECTB: MPOU3BOACTBO MEeTaHOIa, iepepadboTka HedTu. [loausTuieH kak
KPYITHOTOHHQXXHBIM MPOAYKT XHMHYECKOrO0 MpOu3BOACTBA. lIpumenenue stuiena. [IpousBoacTtso u
IIPUMEHEHHE KayuyyKa U PE3UHBI.

CuHTeTHYECKHE M UCKYCCTBEHHBIE BOJIOKHA, UX CTpOEHHE, cBoWcTBa. [IpakTmyeckoe MCIIONb30BaHUE
BOJIOKOH. CHHTETHYECKHE IUICHKH: HW30JISIIMS AJs MPOBOJIOB, MEMOpaHbl AJsi ONPECHEHHUS BOJbI,
3alUTHBIC TUICHKW I aBTOMOOWIEH, IUTACTHIpH, XHUPYpPTHUUYECKHWE NOBS3KH. HOBbIE TexXHOIOTHUU
JAIbHENIIEr0 COBEPILIEHCTBOBAHUS NTOJIUMEPHBIX MATEPUAJIOB.

Ponp opranuueckoil XUMHUM B PEIIEHWHM TPOOJIEM SHEPreTHUEeCKOM Oe30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JJaHMH HOBBIX MaTepUAIOB, HOBBIX MCTOYHHUKOB DHEPIUU (aJbTEPHATUBHBIC UCTOYHHUKU
SHEPrUH).

1,2

IIpakTuyeckas padora

Pemrenue IMPAKTUKO-OPUCHTHPOBAHHBIX 3aI[aHI/II7I II0 COCTAaBJICHUIO XUMHNYCCKUX peaKHHﬁ, OTpaXXKaromux
XUMHUYECKYI0 aKTUBHOCTh OPraHMYECKHMX COCOUHEHUH B  pa3lU4HbIX cpenax (MPUPOAHBIX,
OMOJIOTHYECKHX, TEXHOTEHHBIX).

2,3

O6o06maronuii ypok — KoHTposibHasg CTpyKTypa v CBONCTBA OPraHUYECKUX BEIECTB.

2

Paznen 5. Kunernyeckue u TCPMOINHAMHUICCKHUEC 3AKOHOMEPHOCTH IMPOTCKAHNA XUMHUICCKHUX peammii

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
NMPOTEKAHUSA
XHUMHYECKHX PeaKuui

Conep:kaHue y4eOHOT0 MaTepHAJIa:

Xumnyeckue peakuuu. Kiaccupukanus XuMudeckux peakuuid: 1no (a3oBomMy cocTaBy (FOMOTE€HHBIE U
reTeporeHHbIe), 0 NCIOIb30BAHUIO KaTaln3aTopa (KaTaTUTHUECKUE U HEKaTATUTHUECKHE).

CKopocTh peakliiy, €€ 3aBUCUMOCTb OT pa3iUYHbIX (PAKTOPOB: MPUPOABl pPEarvupyrollux BELIECTB,
KOHIIGHTPALMU Pearupyrolux BeUlecTB, Temneparypsl (npasuio Bant-I'od¢a), niuomanu peakinoHHOM
IIOBEPXHOCTH, HaNW4Ms Karanus3aropa. Ponib Karaau3atopoB B NPUPOJE M NPOMBIIUIEHHOM
IIPOU3BOJICTBE.

OHeprus akTUBalUUU. AKTUBUPOBaHHBIM kKoMmIuiekc. Karanmzatopel n katanus. Ponb katanuzatopoB B
IIPUPOJIE ¥ IIPOMBIIILIEHHOM IIPOU3BOJICTBE.

2

1,2

N3yueHne 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOW PEAKIMU OT KOHIEHTPALMH PEArHpYyIOIINX BEUIECTB U
TEeMIIepaTyphl.

JlaGoparopHasi padora Ha BbIOOP:

1. «OnpeneneHue 3aBUCUMOCTA CKOPOCTH PEAKLIMKM OT KOHIIEHTPALIMU PEArupyrOLIUX BEIIECTBY.
HccnenoBanmne 3aBUCUMOCTH CKOPOCTH PEAKIMK OT KOHLEHTpauuu. OnpeneneHne KOHCTAaHThl CKOPOCTH
peakiuu rpadhudecKuM METOIOM.

2,3
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2. «OrmpeneneHue 3aBUCUMOCTH CKOPOCTH pPEaKLUM OT TemrepaTrypsl». MccienoBanue
3aBMCHUMOCTH CKOPOCTH PEAKLUH OT TEMIIEpaTypsl. Pacuer sHEpruu aKTUBALMKM PEaKLUU.

Pemienne mnpakTUKO-OPMEHTHPOBAHHBIX 33/JaHUNl HAa aHAIW3 (PAKTOPOB, BIMAIONIMX HAa H3MEHEHHUE
CKOPOCTH XMMHUYECKON PEAKILIMH.

Tema 5.2. Coaeprxanue yueOHOro MaTepuaJa:
Tepmoannamuyeckue | Knaccudukaiys XMMHYECKUX PEaKIUN: 1O TEIIOBOMY 3 (dEKTy (3K30TepMUYECKHUE, SHIOTEPMHUCCKHUE), 1,2
3aKOHOMEPHOCTH no oOparumoctu (oOparumele U HeoOpatumbie). TemnoBble 3((EKTHl XUMHYECKHX —pPEaKIuil.
NPOTEeKAHUS Tepmoxumuueckue ypaBHeHus. O0paTUMOCTh peakiuil. XMMHYeCKOe PaBHOBECHE U €0 CMELIEHUE M0J
XMMHYEeCKHX JCWCTBUEM pPa3NIUYHBIX (PAKTOPOB (KOHLEHTpAIMsS PEAareHTOB WM MPOAYKTOB pEaKLWHU, JaBJICHUE,
peaKIuii. TeMIepaTypa) JUisl CO3AaHUs ONTUMAIIBHBIX YCIOBUN MPOTEKAHNUS XUMUYECKUX ITPOLIECCOB.
PaBHoBecue [lonsite 06 3HTanbnuu U SHTponuu. DHeprus ['mb0ca. 3akon I'ecca m cnencrBus u3 Hero. Posb
XMMHYECKHX PEeaKIMil | CMCUICHHS PABHOBECHSI B TEXHOJOTHYECKUX MPOIIeccaXx.
IpakTH4eckas pagora 2,3
[Tpunuun Jle [lartenve. BnusHue pa3nuuHblx ()akTOpOB Ha U3MEHEHHE PABHOBECUS XHMHYECKUX
peaknmii. 3aKOH JEHCTBYIOIMX MacC M KOHCTaHTa XMMHUYECKOTO paBHOBeCHs. PacdyeTbl paBHOBECHBIX
KOHIIEHTPALMI pearupyromyx BelecTB U NPOLyKTOB peakuuil. PacueTsl TemioBoro 3gpdexra peakiuuu.
PemeHne npakTMKO-OPMEHTHPOBAHHBIX 3aJaHUM Ha IpuMeHeHue npuHnuna Jle-Illarense s
HaXOXKJCHHUs HAlpaBICHUS CMEUICHHUS pPaBHOBECHUsS XHMMHUYECKOH peakiuuu U aHanu3 (akTopos,
BIIMSIFOIIMX HA CMEIICHUE XUMHUECKOTO PABHOBECHSL.
JlaGopaTtopHas pabGora «l/3yueHue BIMAHUS pa3NUYHBIX (AKTOPOB HA CMEIIEHHE XMMHUYECKOTIO 2,3
paBHOBecHs». MccienoBaHne BIMSHHUS W3MEHEHHS KOHIIGHTPALMU BEIIECTB, PEAKIUH CPEasl |
TeMIepaTypbl Ha CMEIIEHHE XUMHUYECKOro paBHOBecHs. CpaBHEHHE NOJYYEHHBIX pe3yJbTaToOB C
TEOPETUYECKU IPOTrHO3UPYEeMbIMU Ha ocHOBe npuHImna Jle [larense.
Pa3znes 6. /lucnepcHbie CHCTEMBI
Tema 6.1. Conep:xanue yueOHOro MaTepuasa:
Hucnepcubie cucrembl | JlucnepcHsle cuctembl. Komtoniabie cuctemsl. ICTHHHBIE pacTBOPHI. 1,2

U GaKkTOpBI HX
YCTOMYHUBOCTH

PactBopenune kak ¢usuko-xumudeckuii mporecc. PactBopbl. CriocoObl TPUTOTOBJICHHUS PACTBOPOB.
PactBopuMocTs. MaccoBasi 1011 pacTBOpeHHOro BemiecTBa. [IpenenbHO JOMyCTUMbIE KOHUEHTPAUuU U
UX HUCIIOJIb30BAHHE B OIIEHKE 3KOJIOTHYECKON O€30MacCHOCTH.

Knaccudukanus aucrnepcHbIX cucteM mo coctaBy. CTpoeHue u (akTopbl YCTOWYUBOCTH AMCIIEPCHBIX
cucteM. Pacno3HaBaHWe MCTHUHHBIX PAaCTBOPOB, KOJJIOMIHBIX PACTBOPOB M TPYOOIUCTIEPCHBIX CHCTEM.
Crpoenue muienibl. PacceuBaHue cBeTa MpU MNPOXOKIEHUU CBETOBOTO ITydKa 4Yepe3 ONTUYECKU
HeoaHOpoaHYIO cpeny (dddexra Tunmams).
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IpakTuyeckas padora 2,3
Pemenue 3an1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.
Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM Ha AUCIIEPCHBIE CUCTEMBI, UCIIOJIb3YEMBIE B
OBITOBOM M INPOU3BOACTBEHHON JESTEIbHOCTH YENIOBEKa, C IMO3ULMH 3KOJIOTMYecKod Oe30macHOCTH
MOCTIC/ICTBUI U TPAMOTHBIX pelIeHuH Mpo0ieM, CBsI3aHHBIX C XUMHEH.
Tema 6.2. Conep:kaHue y4eOHOro MaTepuaJa:
Hccaenosanue JlabopaTopHas padora «lIpurorosineHnue pacTBOpOB». 2,3
CBOWCTB TUCHEPCHBIX | [IpUroTOBJIECHHE pPACTBOPOB 3aJaHHON  (MONSPHOI) KOHLEHTpamuu (C IPaKTHKO-
CHCTEM /LIS MX OPHUEHTUPOBAHHBIMH BOIIPOCAMH), ONPEICIICHUE CPEJIbI BOAHBIX PACTBOPOB.
HlenTH UK JlaGoparopuas pa6ora «VccienoBanue JUCIIEPCHBIX CHCTEMY. 2,3
[IpuroToBneHne M M3y4yE€HUE CBOMCTB AMCIEPCHBIX CHCTEM pa3HbIX BUJOB: CYCIIEH3MM, SMYJIbCUH,
KOJUIOMJHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHHHBIX M KOJUIOMJHBIX PAacTBOPOB, BbISBICHUE
OCHOBHBIX Pa3JIMYuil MEXIy HUMH.
Pa3z[e.11 7. KauecTBeHHbBIE PE€AKIIMH 06HapymeH1m HCOPTraHUYIECCKHUX H OPTraHUYCCKHUX BCIICCTB
Tema 7.1. Conep:xaHue yueOHOro MaTepuasa;
Oonapyskenue IpakTuueckas padora 12
HEOPraHu4ecKux KauecTBeHHBIE XMMHUYECKHE DPEAKIMM, XapaKTEpHbIE Al OOHApPYKEHUS HEOPraHMYECKHX BELIECTB
KAaTHOHOB H AHMOHOB | (KaTHOHOB U aHWOHOB). CocTaBleHUE ypaBHEHUN peakiuii oOHapyxkeHus katuoHoB [-VI rpynm u
aHUOHOB, B T.Y. B MOJIEKYJIIPHON U MOHHOM popmax.
Peakiiun 0OHapy)KeHUsI HEOPraHUYECKHUX BEILECTB B PeaIbHbIX 00BEKTaX OKPY’KAIOIIeH Cpebl.
OObHapykeHne HEOPraHWYEeCKUX BelecTB (KaTHOHOB [-VI rpymm mimn aHnOHOB) C UCIIOJIB30BAaHUEM 2,3
KAueCTBEHHBIX AHATUTUYECKUX PEAKLIUM.
JlaGopaTopHas padoTa Ha BbIOOP:
1. «AHanmuTH4eckue peakuuu KaTuoHoB [-VI rpynm».
[IpoBeneHne KaueCTBEHHBIX PeaKIuil, UCIOJIb3yEeMBbIX 1Ji11 OOHApYXEHUs KaTUOHOB | rpynms! (kanus,
HaTpusi, Marus, aMmMoHus), 11 rpynnsr Ha npumepe 6apus, 111 rpynns! — cBunna, IV rpynmnsr —
amomunus, V rpynnsl — xkenesa (I u [I), VI rpynnst — Hukens. Onuicanue Habi01aeMbIX SIBJICHUH U
COCTaBJIEHHE XUMUYECKUX PEAKIHI.
2. «AHaTUTUYECKHE peaKlii aHUOHOB.
[IpoBeeHne KaueCTBEHHBIX peaKLuil, NCIOIb3YEMBIX JUIsl OOHAPYKEHUSI aHHOHOB: KapOoHaTa, (hocdara,
cynb(dara, cynbbuaa, HUTparTa, xjaopuaa u ap. Onucanue HabII01aeMbIX SIBJICHUN U COCTABIICHHUE
XMMHUYECKHUX PEAKIHM.
Tema 7.2. Coaep:xaHue yueOHOro MaTepuasa:
OOHapyxeHue KayecTBeHHbIE XUMHUECKUE PEAKIIUH, XapaKTepHbIe IIsl 0OHAPYKEHHUs OTAEIbHBIX KJIACCOB 2,3
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OpPraHMYecKuX OpPTaHUYECKUX COeTMHEHUN: (PEHONIOB, aJbAETHIOB, KpaxMalla, YKCYCHOM KUCIOThI, aMUHOKHUCIIOT U JIp.
BellecTB OTAeJbHBIX | /leHaTyparnus OeJKOB IIpU HarpeBaHUM, IIBETHbIE PEAKIIUU OEIIKOB.
KJIACCOB ¢ CocraBieHre KaUeCTBCHHBIX PEaKIUi OOHAPYKEHHSI OPTAHUYECKUX COSIMHEHUN OTICIbHBIX KJIACCOB
HCI0JIb30BAHUEM OO6HapyxeHrne OpraHuYeCKUX COCTMHEHHUH OTIENbHBIX KiaccoB. JIabopaTopHasi pa6oTa Ha BbIOOp: 2,3
Ka4eCTBEHHbIX 1. «KavecTBeHHBIC peaKIMU HA OTJEIbHBIC KIIACChl OPraHUYECKUX BelecTBy. [IpoBenenue
peakuui KayeCTBEHHBIX PEAKIIM, UCIIOJIb3YEMBbIX I OOHAPYKEHHsI OPraHUYECKHUX BEILECTB Pa3IMYHbIX
KJIaCCOB: ()EHOJIOB, aJIbJICTHI0B, KpaxMalia, yKCyCHOM KHCIOThI, aMUHOKHCIIOT, OCJIKOB U JIp.
Onucanue HabIIOJaeMbIX SIBJICHUH U COCTABIEHUE XUMHUECKUX PEAKLUN U/UIIH CXEM.
2. «KauecTBeHHBIH aHAIN3 OPraHUYECKUX COCIUHEHUN N0 (PYHKIMOHATIBHBIM TPYIIIaM).
IIpoBeeHne KaueCTBEHHBIX pPeaKluil, HCIOIb3yEMBbIX JUIsl pacliO3HaBaHUs OPIraHUYECKUX
BEIIECTB OTAEIBHBIX KJIACCOB 1O (PYHKIMOHAIBHBIM IPYIIIIaM: Ha TPUMEPE aMHUHOKUCIIOT U
KapOOHOBBIX KUCIIOT, CIIUPTOB U (PEHOJIOB,aIbIETUI0OB U KeTOHOB. Onrcanne HabI0JaeMbIX
SIBJICHUH M COCTABJICHHE XMMUYECKUX PEAKIMH /UM CXEM.
Pa3znes 8. Xumus B ObITY M IPOU3BOJICTBEHHOI 1eATEJILHOCTH YeJI0BEKa
Tema 8.1. Copep:xanue yueOHOro MaTepuasia:
Xumus B ObITY H Okosorudeckast 0€30MaCHOCTh MOCJEACTBUI ObITOBOM M NMPOU3BOACTBEHHOH JEATEIbHOCTU 4YEJIOBEKA, 1,2
NPOM3BOACTBEHHOM | cBs3aHHAas C mNepepabOTKOIl BEIIECTB; MOMCK M aHATU3 XHUMUYECKOW HH(GOpMAalUM U3 Ppa3InYHBIX
AesITeJIbHOCTH WUCTOYHHUKOB (Hay4yHas H y4eOHO-HAy4YHas JUTEpaTypa, CPEICTBA MAacCOBOM HWH(OpPMALUHU, CETb
yeJ0BeKa WnTepHer u npyrue).
Keiicer (c yuderom Oyaymieidl mnpodeccHoHanbHOW JESTeNbHOCTH) Ha aHajliu3 HWHPOpManuu o
MIPOU3BOJICTBEHHOMN /EATEIbHOCTU YEJIOBEKA, CBA3aHHOW € MepepabOTKON M MOITy4YEeHHEM BEIEeCTB, a
TaKXe C IKOJIOTHUECKO Oe30MMacHOCTHIO.
3anmmra keiica: [IpencTaBiieHue pe3yabTaToOB pellleH!s KecoB (BBICTYIJICHHUE C Mpe3eHTalueil)
Paznen 9. UcciienoBanne 1 XUMUYeCKHIA aHAJIN3 00beKTOB Onocdepbl
Tema 9.1. OcHOBBI Coaeprxkanue yueOHOro MaTepuaJa:
J1abopaTopHoii JlabopaTopnasi padora «OcHOBBI 1a00paTOPHOIN MPAKTUKK. 2,3
NPaKTHUKHU B JIaGopartopHas nocyja u XuMudeckue peaktuBbl. OCHOBHBIE J1abopaTopHbIe onepanuu. JlabopaTopHoe
npogeccuoHaILHLIX | obopynoBanue. TexHuka 0€30MacHOCTH | MpaBuia padoThl (TIOBEJCHHS) B TAOOPATOPHH.
1200paTopusxX IMpakTuyeckas padora 2,3
BrImotHeHne THTIOBBIX PAacyeToB IO TEMATHKE SKCIIEPUMEHTA (BBIXO MMPOAYKTA PEaKIIH, Macca
HaBECKH, 00BEM PaCTBOPUTEIIA).
O0paboTKa JaHHBIX, aHATH3 U OIIEHKA MX JOCTOBEPHOCTH (BBIYHCIICHUE CPETHETO 3HAUCHUS
HKCHEPUMEHTAIbHBIX JAHHBIX, MOTPELIHOCTH).
Tema 9. 2. Coaep:xaHue yueOHOro MaTepuasa:
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XUMHYECKHUI aHAJIN3
npood BOIbI

Knaccupukanus mnpo® BoOAbl MO BHIY M Ha3HAYCHHIO, HMCXOJS M3 €€ XHMHYECKOTO COCTaBa.
OprasosienTiueckue CBOMcCTBa (3amax, MPO3pavyHOCTb, LIBETHOCTb, MYTHOCTh) BOJbl. KucioTHOCTH U
LIEJI0YHOCTh BoAbL. pH cpensl u meTons! ee onpeaeieHus. JKeCTKOCTh BOJbI U METO/BI €€ ONPEACIICHUS.
CymHOCTh METOIa TUTPOBAHUS.

Buibl s)xecTKOCTH BOJIBI (BpEMEHHAS U MTOCTOSIHHASA ). JKECTKOCTh BOJIbI KAaK IPUUYMHA BBINAIEHUS 0CAJKOB
W 00pa30BaHUs COJICOTIONKEHNUH, UMEIOIIMX MECTO B OBITY M Ha IIPOU3BOICTBE.

CocraB coneill, BbI3BIBAIOIIUX YKECTKOCTh BOJbl. XUMHUYECKHE MPOLECCHI, YCTPAHSIOIINE >KECTKOCTb
BOAbl. YPAaBHEHHMsS XHMMHUYECKHUX PEAKLUM, WUIIOCTPUPYIOIIUX IPOLECCHl, MPOUCXOIAUIME IIpU
YCTPaHEHUH >KECTKOCTH. Y CTpaHEHUE BPEMEHHOHN KECTKOCTH OBITOBBIMH M XMMHUYECKHMHU CHOCOOAMHU.
Crnioco0bl ycTpaHeHUs! HOCTOSHHOM KECTKOCTH.

1,2

IIpakTnyeckas padora

CriocoObl BbIpa)KeHUs1 KOHIIEHTPALMU paCTBOPOB: MAaccoBast 10JIsl PACTBOPEHHOT'O BELECTBA, MOJISIpHAst U
MOJIIJIbHASL KOHLIEHTpauuu. Tutp pactBopa. PeleHue NnpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKHUX
3aJJaHMi Ha pacueT KOHLEHTpaUud 3arps3HsIOIMX BEIIECTB M HX CpaBHEHHE C HpPEeIeIbHO
nonyctuMbiMu KoHIIeHTparusamu (IIJIK).

2,3

HccnenoBanme XxuMudeckoro coctaBa rnpo0 Boabl. JlabopaTopHasi pa6oTa Ha BbIOOP:

1. «OuncTka BOABI OT 3arpsSI3HEHUI.

Hcnonb3oBanre METO0B PUIBTPOBAHUS U aACOPOILIUU TSl OTJCICHUS 3arpsI3HEHH B HcCeayeMon
poOe Bojibl. BEIOOP MeTO/1a OYMCTKH B 3aBUCHMOCTH OT BUa 3arps3HeHus. CpaBHeHHUE 3D PeKTHBHOCTH
Pa3TMYHBIX METOJIOB OYMCTKHU BOJIbI B PA3HBIX YCIOBUSX (B 1a00paTOpUH, B TIOMAIIIHUX H MOJIEBBIX
YCIIOBUSIX).

2. «Onpenenenue pH BoAbI U €€ KUCTOTHOCTH.

Omnpenenenue pH cpenbl ¢ TOMOIIBI0 YHUBEPCATBHOTO HHANKAaTOpa. Mcronp30Bane TUTPOBAHUS JTsS
ornpezaeneHus: KuciaotHoctu. Onpenenenne o0Iei KUCIOTHOCTH BOJIBI, PAaCYET CBOOOTHOM KHCIOTHOCTH.
Onpenenenue oOuieit u cBodboaHOM menouyHocTu. CocTaBlieHNEe ypaBHEHUH peakluid, MPOTEKAIOUINX PU
OTIpeeNIEHUU KUCIOTHOCTH/ MIETOYHOCTH TTPOO BOBI. Y CTAHOBIIEHHE CIIOCOOOB MCIIOIB30BAHUS
HCCIIEIOBAHHBIX TTPOO BOBI B KU3HEACITEIILHOCTH YEJIOBEKA, HA OCHOBE TTOJIYYSHHBIX JAaHHBIX O
COCTaBe.

3. «Onpenenenne KECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

CriocoOsl ycTpaHeHHS BCEX BUJIOB JKECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJIeH )KeCTKOCTH. Pemenue
AKCIEPUMEHTAIBHOM 3a/1a4M HA BBISIBIICHHE BPEMEHHOM M TOCTOSIHHOM KECTKOCTH BObI. O1leHKa
BEPOSITHOCTH YCTPaHEHUsI BCEX BUJIOB KECTKOCTH B JOMAIIIHUX YCIOBUSX.

2,3

Tema 9. 3.
XUMHYeCKHIl
KOHTPOJIb KayecTBa

ConepxaHue yueGHOro MaTepuaJia:

KavecTBeHHBII XUMHUYECKUI COCTAB MPOAYKTOB MUTaHUA. BemecTBa, ¢anbcuduuupyromnme npoyKThl
MIUTaHMs, U BELIECTBA, 3arpsi3HAONIME NPOAYKThI nuTaHus. OnpeeneHne 3arpsi3HA0NIMX XUMHUECKUX

1,2
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NPOYKTOB MUTAHUSA

BCIHICCTB B MPOAYKTAX NMHUTAHUA, OIPCACIICHUC BCIICCTB, HC 3asBJICHHLIX B COCTABC NPOAYKTOB IMUTAHUS.

IIpakTuyeckas padora

OpFaHI/I‘-IeCKI/IC U HCOPraHMYCCKHUEC BCHICCTBA, BXOAAIIUC B COCTAaB NPOAYKTOB IHWTAHHA. OHpeI[eJICHI/Ie
cocraBa OJt0]1 HA COZlep)KaHME MAaKpO M MUKpPO3JIeMEHTOB. V3yueHue mpenioKeHHbIX MpernoiaBareieM
Omo7 Ha TpeAMET XWMHYECKOTO COCTaBa, OIpEIeNieHHEe J0Jeid OT CyTOYHOW HOPMBI MAaKpo H
MHUKPODJIEMEHTOB B YKa3aHHOM OJIIOfI€.

Pemrenue IMPAKTUKO-OPUCHTHPOBAHHBIX 3a/4a4 110 KyJII/IHapHOfI TCMATUKC PA3JIMIHBIX TUIIOB.

2,3

HccnenoBanme XMuMHUYECKOTO COCTaBa MPOAYKTOB nuTaHus. Jlaboparopuasi pa6ora Ha BbIOOP:

1. «Ob6HapyxeHHne HUTPATOB B MPOIYKTAX MUTAHUS».

HccnenoBanue MaTepuaioB MMOJIYKOJIMYECTBEHHBIM METOAOM OIPEAESICHUS] HUTPATOB € UCIOJIb30BaHUEM
mrdeHnIamMrHa (KOPHEIUIOAbI OBOIIEH, JINCThS U KOYEePBDKKA KAITyCThI, TUIOABI (PPYKTOB). AHAIN3
YPOBHS 3arpsi3HEHUS] HUTPATaMH 110 MHTEHCUBHOCTH OKPALIMBAHUS IPOJYKTOB PEAKLIUH.

2. «MccnenoBanue MPOAyKTOB MUTAHKS HA HAJMYUE YTIICBOJOBY.

HccnenoBanre MOJIOYHBIX ITPOAYKTOB Ha HaJIMuUue Kpaxmaia. MccnenoBanue npoayKToB Ha HalIU4Yue
TJIFOKO3BI.

2,3

Tema 9. 4.
XuMHYECKUH aHAJIN3
Nnpood MOYBBI

Copep:xanue yueOHOro Marepuasa:

Krnaccudukanus moys mo BHAY W HA3HAYCHHIO, MCXOMIS W3 XHUMHUYECKOTO coctaBa. MpeHtuduxarms
MPOOBI MOYBKI 10 €€ XUMUYECKOMY COCTaBY, OIMCAHHE BO3MOXKHOCTEH ee MPUMEHEHHS.

TpeOoBaHusT K Ka4yeCTBY IMOYBBI pa3IMYHOTO HazHaueHus. OnucaHue O0COOCHHOCTEM MCIOIb30BAHUS
MOYB B 3aBUCHMOCTH OT THIIOB, CIOCOOBI YIyUIIEHHUS KaueCTBa MOYB B 3aBUCUMOCTH OT Ha3HAUYCHHUSI.
O6iacTy WCMOJB30BAHMSI OPTAaHMYECKUX YAOOpPEHUN B 3aBUCHMOCTH OT Ka4eCTBEHHOTO COCTaBa.
Onucanne OpraHMYecKUX yAoOpeHHil W HUX MPUMEHEHHE B 3aBHCHUMOCTH OT COCTaBa TOYBBI M €€
Pa3HOBUIHOCTH.

1,2

IIpakTnyeckas padora

O6mactu Ha3HayeHUs! (MPUMEHEHHS) MOYBbI, UCXO/sI M3 KaueCTBEHHOTO M KOJUYECTBEHHOTO COCTaBa.
AHanu3 HOpMaTUBHON JOKYMEHTAIIUH.

Ponb HeopraHmueckux BEIIECTB B KAUECTBE MUHEPAIbHBIX YAOOPEHUMH, yIyUIIUTENEeH OYBBI.

CocTtaB MHHEpalbHBIX YIOOpPEHHH W WX NPUMEHEHHE B 3aBUCHUMOCTH OT COCTaBa IIOYBBI U €€
pPa3HOBUAHOCTH. B3anMocBs3b cocTaBa yaoOpeHHMH W WX BIMSHHMS Ha BEreTaTUBHBIE CBOWCTBA U
IJI0JJOHOLIEHUE PACTEHUH.

2,3

HccnenoBanne XMMUYIECKOTO cocTaBa Mpoo mouBkl. JIaGopaTopHasi pa6oTa Ha BbIOOp:

1. «ObHapyxeHrne HEOpPraHUYECKHX MpuMecel B Ipo0ax».

[IpuroTtosnenue npoObl MOYBHI AJIs UCCIETOBAHUS KUCIOTHOCTH/IIIEIOYHOCTH, HEOPTAHUYECKUX
3arpsi3HeHuil. OOHapyXeHHe XJIOpHI- U CyIb(paT-uoHOB B pode nouBbl. CocTaBiIeHnEe ypaBHEHUI
peakuuii oOHapyxeHus. CpaBHEHUE MOJYYEHHBIX NMOKa3aTesell ¢ HOPMAaTUBHBIMU (CITPAaBOYHBIMU)

2,3
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3HAYCHUAMMU.

2. «Onpenenenrie pH BoHO# BBITSDKKH TTOYBBI, €€ KUCIIOTHOCTH U IEIOYHOCTHY. MccnenoBanue
BOJHBIX BBITSKEK 00Pa3I[0B TOTOBBIX MMOYBEHHBIX CMECEH (I pa3HbIX THUIOB pacTeHuil). OnpeneneHue
pH 1ouBEHI ¢ HCTIONIB30BaHUEM HHAUKATOPOB. OIIEHKA TUTIOB MTOYB B MPEICTABICHHBIX 00pa3ax
(cunpHOKUCITAS, KHCTIasl, cTabOKKCTas, HeWTpallbHas, IeJI0YHAas).

JubdepennmpoBanubiii 3a4€T

2

2,3

Paboueii mporpamMMoii mperyCMOTPEHO BBIIOTHEHHUE OTACIBHBIX BUJOB PaldOT, CBSI3aHHBIX C Oyaymiei mpohecCHOHATBHON AEATEIbHOCThIO, B hopMe

MPAaKTUYECKOH MOATOTOBKH B 00bEMe 58 uacos
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6. MaTepua/IbHO-TeXHHMYECKOe U y4eOHO-MeTouYecKoe odecrneyeHue
6.1. TpeboBaHusi K MUHUMAJBLHOMY MaTe€PHAJIbHO-TEXHUYECKOMY M YUeOHO-MEeTOAHYECKOMY
o0eclie4eHHI0 YCJIOBMIl peajiM3allid NPOrpaMMbl JUCHMIUIMHBI  IIPEJIIOJAracT Hajauuue
y4eOHBIX KaOMHETa XMMHUH, B KOTOPOM UMEETCs BO3MOXKHOCTh 00€CIeYnTh CBOOOHBIN TOCTYIl B
WuTepHeT Bo Bpems y4eOHOT0 3aHATHS U B IIEPHOJ BHEYYEOHOM NesITeTbHOCTH 00yJatOMIUXCSl.

B coctaB kaOMHETOB XUMHH BXOJAT Ja00paTopu ¢ 1a00paHTCKONH KOMHATOM.

[Tomemienus: kKaOMHETOB (PU3MKH, XUMUU U OMOJOTHU JIOJDKHBI YIIOBIECTBOPATH TPeOOBAHUAM
CanutapHo-snuzeMuosniornueckux npasuid U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAILIEHbl THUIIOBBIM OOOpPYIOBaHMEM, YKa3aHHbIM B HACTOSILUX TPeOOBAHUAX, B TOM 4YHCIE
CIELMANIN3UPOBAHHON y4yeOHOH MeOesnpt0 U cpelcTBaMM OOy4YeHMsl, JOCTaTOYHBIMHU JUIS
BBINOJIHEHUS TPeOOBAHUH K YPOBHIO MOATOTOBKU O0YYarOIUXCS.

B xabuHeTax mMeeTcsi MyJbTUMEIUNHHOE 00OPYAOBaHUE, MOCPEICTBOM KOTOPOIO Y4aCTHUKHU
00pa3oBaTEeNBPHOrO MpOIecca MOTYT IMPOCMATpUBATh BH3YAIbHYIO HMH(OpMAIMio 1Mo QusMKe,
CO3/1aBaTh MPE3CHTALINH, BUACOMATEPHAIIBI U T.11.

B coctaB y4eOHO-METOAMYECKOTO M MaTepPHaIbHO-TEXHHYECKOTO OOECIIEYeHUS MPOTPaMMBbI

y4eOHOM TUCHUIUIMHBI «XUMUS BXOAT:
*¢ MHOTO(YHKIIMOHAIBHBIH KOMIUIEKC IPENoJaBaTes;
*s HaIJIAJHBIC MOCOOMS (KOMIUIEKTHI Y4YeOHBIX TaOJIML, IIIaKaTOB, MOPTPETHl BBLAAIOLIUXCS

YUEHBIX B 00J1aCTH €CTECTBO3HAHUS U T.I1.);

*¢ MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHbBIE CPEJICTBA;

s 3KPAHHO-3BYKOBBIE IIOCOOMS;

** KOMIUIEKT JIEKTPOCHA0XKEeHUs KaOMHETOB;

** TEXHUYECKHUE CPEICTBA O0YUEHUS;

*¢ JIEMOHCTpALMOHHOE 000pyAOBaHue (00IIEero Ha3HAUSHHSI U TEMaTUYeCKue Habopbl);

*s J1a0OpaTopHOE 000pyAOBaHKE (0OIMIET0 HA3HAYCHUS U TEMATHYCCKHE HA0OPBI, B TOM YHCIIE JIJIS

IOCTaHOBKH JIEMOHCTPALIMOHHOI'O U YYEHUUYECKOT'O HKCIIEPUMEHTA, PEaKTHBbI);

*s CTaTUYECKUE, JUHAMMYECKHE, JE€MOHCTpAIlMOHHbIE U pa3fJaTO4yHble MOJENIH, BKIIOYas

HaTypajibHble OOBEKTHI;

s BCIOMOTraTeIbHOE 000PYAOBAHUE;
* KOMIUIEKT TEXHHYECKOM IOKyMEHTAl[MM, B TOM 4YHCJE Macropra Ha CpeicTBa OOy4YeHHs,

MHCTPYKIMU TI0 UX UCIIOJIb30BAHUIO U TEXHHUKE 0€30IaCHOCTH;

s OUOMMOTEUHBIN QOHS.

B OubGnuoteunslii ¢QoH BXOAAT y4yeOHMKH, ydyeOHO-meroauueckue KomiiekTol (YMK),
o0ecreynBaIMe OCBOGHHE YUeOHON JTUCHMIUIMHBI «XHUMHS», PEKOMEHJOBAaHHBIE WIIU
JIOTYILIEHHbIE JUISl HUCIOJb30BaHUS B MPO(ECCHOHAIBHBIX 00pa30BaTENbHBIX OPraHU3aLUAX,
peanu3yonmx 00pa30BaTeNbHYIO IMPOrpaMMy CpelHero oOmero oOpa3oBaHUS B Ipeaenax
ocBoenust OITOIT CITO na 6a3e ocHOBHOTO 0011IeT0 00pa30BaHMS.

bubnuoreunslii GoHI copepKUT pusnyecKre YHIMKIIONEINH, aTIaChl, CIOBAPH, CIIPAaBOYHUKHU
no (usnke, XUMUHU, OUOJOTHH, HAYUYHYI0 M HAyYHO-TIONMYJSPHYIO JUTEpaTypy €CTECTBEHHO-
Hay4HOT'O COACpKaHUS.

B mpouecce ocBoeHus MporpaMMbl Y4eOHOM AMCHUMIIMHBI CTYJEHTBI JOJDKHBI HMETh
BO3MOKHOCTh JOCTYIA K AJIEKTPOHHBIM Y4EOHBIM MaTepuajaM IO E€CTECTBO3HAHMIO, BKIIIOYAs
bu3MKy, XUMUIO, OMOJIOTHIO, UMEIOIIUMCS B CBOOOJHOM JocTyTe B ceTu MHTepHeT (371eKTPOHHBIM
KHUTaM, IPakTUKyMaM, Tectam, Mmatepuainam EI'D u ap.).
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6.2 ndopmanuonHoe odecrieueHne 00ydeHust
OcHoBHasi JIuTEpaTypa

Pyn3urtuc I'. E. Xumus : 6a30BbIi ypOBEHbB : YUCOHHK, pa3pabOTaHHBIN B KOMILJIEKTE ¢ Y4€OHBIM
nocooueM st 00pa30BaTEBHBIX OpPTaHU3aIUi, PeaTu3yIONINX 00pa3oBaTelIbHBIC MPOTPAMMEBI
cpennero npodeccuonanbHoro obpazoanus / I'. E. Pynsuruc, ®@. I'. ®enpaman. — Mockga :
[Mpoceemenwue, 2025. — 336 c. — (Yuebnuk CI10). — URL: https://e.lanbook.com. — Pexum
nocrtyna: o noanucke. (PITY)

Pagenxunii A. M. Xumus : 0a30BbIii ypOBEHb : TPCHHPOBOYHBIC W TPOBEPOUYHBIE PAOOTHI :
yueOHOEe TocoOme, pa3paboTaHHOE B KOMIUIEKTE C YYEOHHKOM Ui 00pa3oBaTelbHBIX
OpraHu3aiyii, peanu3ymliux o0pa3oBaTelbHbIE MPOTrPaMMbl CPEIHEro MNpPoQecCHOHAIBHOTIO
obpazoBanus / A. M. Panmeukwuii. — Mocksa : [IpocBemenue, 2025. — 80 c. — (YueOHHK
CIIO). — URL.: https://e.lanbook.com. — Pesxxum moctyna: o noamnucke. (PITY)

Pyn3urtuc I'. E. Xumus : 6a30BbIi ypoBEHbD : YUCOHHK, pa3pabOTaHHBIN B KOMILJIEKTE ¢ YI€OHBIM
nocobuem Juisi 00pa3oBaTENbHBIX OpraHU3alUil, peaqu3yonx o0pa3oBaTeNIbHbIE MPOTrPAMMBI
cpennero npodeccuonaiabHoro obpazoBanust / I'. E. Pynsutuc, ®@. I'. ®enpaman. — Mockaa :
[Ipoceemenue, 2024, 2025. — 336 ¢c. — (Yuebnuk CI10). (®ITY). — 190 3k3.

Panenxunii A. M. Xumus : 0a30Bblii ypOBEHb : TPEHUPOBOYHBIC W IMPOBEPOYHBIC PAOOTHI :
ydueOHOoe mocobue, pa3paboTaHHOE B KOMIUIEKTE C YYeOHHKOM [iJIsi 0Opa3oBaTeIbHBIX
OpraHu3allvii, pealu3yrIuX 00pa3oBaTeNbHbIC MPOrpaMMbl CPEIHEr0 MPO(ecCHOHAIBHOTO
obpazoBanus / A. M. Panmenkwii. — Mocksa : [IpocBemenue, 2024. — 80 c. — (YueOHHK
CIIO). (®IT1Y). — 60 k3.

TIadpuensin O. C. Xumus. 10 xiacc : 6a3oBblit ypoBens : yueonuk / O. C. T'abpuensn, U. T.
Octpoymos, C. A. CnagkoB. — 6-e u3a., ctep. — Mocksa : [IpocBemenne, 2025. — 128 ¢. —
URL.: https://e.lanbook.com. — Pexxum mocryma: mmo moamnucke. (PITY)

I'a6puenssn O. C. Xumus. 11 kmacc : 6a30Bbiii ypoBeHb : yueOnuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CnagkoB. — 6-e m3., ctep. — Mocksa : [IpocBemenne, 2025. — 127 ¢. —
URL.: https://e.lanbook.com. — Pexum moctyna: mo nozmnucke. (PITY)

JlomoJHHUTENbHAA JJUTEPATYPA

Xumus. 10 knace : yrnyOneHHsiit ypoBeHs : yueonuk / B. B. Epemun, H. E. Ky3smenko, B. U.
Tepenun [u np.] ; mon pemakumedt B. B. Jlynmna. — 1l-e wuzn., crep. — Mocksa :
[Mpoceemenne, 2025. — 446 c. : wn. — URL: https://e.lanbook.com. — Pexwum mocryma: mo
noanucke. (PITY)

Xumus. 11 knace: yrinyoneHssiii yposens : yueOnuk / B. B. Epemun, H. E. Ky3bpmenko, A. A.
Hpoznos, B. B. Jlyaun ; mox penakmueit B. B. Jlynuna. — 11-e uza., crep. — Mocksa :
[Ipocsemienue, 2025. — 478 c. : un. — URL: https://e.lanbook.com. — Pexum nmoctyma: mo
noamnucke. (PITY)

7. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEFHOM AESTEJBHOCTH
KoHTposnb 1 o1ieHKa pe3ynbTaTOB OCBOCHHS YUE€OHOM TUCIMITIIMHBI OCYILECTBIISAETCS
npernojaBaTesieM B MPOIecce MPOBEIEHUS IPAKTUUECKUX 3aHATHI, TECTUPOBAHUS, a TAKKE
BBITOJIHEHHS 00YUYaIOIMIMMUCS MHIUBUAYATbHBIX 3aJaHUI U IPOMEXYTOYHOM aTTecTaluei.
MeTo/1b1 KOHTPOJISI HAMPaBJIEHbl Ha MPOBEPKY O0yUaAOIIUXCSI:

v/ — BBINOJIHATH YCIIOBUSI 3[[aHKsl HA TBOPYECKOM YPOBHE C IPE/ICTABICHUEM COOCTBEHHOM
MO3UIUH;
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v — JlenaTh 0CO3HAHHBIN BEIOOP CIIOCOOOB JIECHCTBUI U3 paHee U3BECTHBIX;

v —OCYLIECTBIATH KOPPEKLUIO (MCIPABIEHHUE) CAETaHHbIX OMIMOOK Ha HOBOM YPOBHE
MpeyiaracMbIX 3a/IaHHH;

v — paboTaTh B IPyIIIE ¥ NPEACTABIATH KaK CBOK, TAK U IO3MIIUIO IPYIIIIbI

Coaep:xanue
00yueHust

XapakTepHCTHKA OCHOBHBIX BHU/IOB AeSITETbHOCTH
CTY/1eHTOB(HA YPOBHE Y4eOHBIX JIeliCTBHIA)

DopMBbI M METOIbI KOHTPOJIS
U OLICHKH Pe3yJbTaTOB
00y4eHust

Paszgen 1. OcHoBbI
CTpOeHUs BelecTBa

Pa3nen 2.
XuMHuyeckue
peakuuu

Paznen 3. Ctpoenne u
cBoiicTBa
HEOPTraHHYeCKHX
BelIeCTB

Paspnen 4. Crpoenne u
cBOMiCcTBa
OpPraHuYecKuX
BeEIeCTB

Pasnen 5.
Kunernueckue u
TepMOJAUHAMHYECKH e
3aKOHOMEPHOCTH
NMPOTEeKAHHUS
XHMHYECKHX peakuuii

Paspnen 6. PacTBopbl

Paznen 7. Xumus B
ObITY 1
NMPOU3BOJACTBEHHOM
JeATEJIbHOCTH
YeJjIoBeKa

- c(popMHPOBAaHHOCTP MPEACTABICHUNA: 0 XUMHUUECKON
COCTAaBIISIIOLLIEN €CTECTBEHHOHAY4YHON KapTHUHBI MHMpA, POJIHU
XMMHH B TIO3HAHWH SIBJICHUU NPUPOJIBL,

B (popMHUPOBaHNN MBIIIICHUS U KyIbTypBl THIHOCTH,
e€ (QyHKIHOHATBPHONW TIPaMOTHOCTH, HEOOXOAUMOW s
pelieHus  NpakTUYeCKUX  3aJad U JKOJIOTHYECKU
00OCHOBaHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO U
MIPUPOJHOM cpene;

- BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIOJIATaol[fe MOHATHS (XUMHUECKUil
9JIEMEHT, aToOM, JJIEKTPOHHas o0ojouYka aroma, s-, p-, d-
JJIEKTPOHHBIE ~ OpPOWTaJIM  aTOMOB, HOH, MOJEKYyJa,
BaJICHTHOCTb, JNEKTPOOTPHULATENLHOCTD, CTETEHb
OKHCIICHHS, XMMHU4YECKas CBA3b , MOJb, MOJIIPHAs Macca,
MOJIIPHBIH 0OBEM, YIJIEPOIHBIN CKeneT, (hyHKIHOHAIbHAS
rpynna, pagukal, H30MepHs, M30MEpbl, I'OMOJIOTHYECKUMI
psn, TOMOJIOT'H, YIJIEBOAOPOBL, KHUCIIOpPOJI- u
a30TCOZAEpIKAIe COCAWHEHUS, OHOJIOTHYECKH aKTHBHBIC
BelnecTBa (yIJeBObI, JKUPHI, OCIKH), MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE COCIUHECHMS,
KPUCTAJZIMYECKAsT PEIIETKA, THUIIBI XUMUYECKMX PpEaKLUi
(OKMCIIUTENFHO-BOCCTAHOBUTEIIBHBIC, 9K30-U
SHIIOTEPMHUYECKNE, PEAKIUH HOHHOTO OOMEHa), pacTBOp,
SNEKTPOJIHTHI, HEDJIEKTPOJIUTSL, SNEKTPONUTUIECKAS
JUCCOLManusi, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XMMHUYECKOH peakiy, XUMUIECKOE PaBHOBECHUE), TCOPHU

W 3aKOHBl  (TEOpHS  XMMHUYECKOTO  CTPOCHUS
opranmdeckux BemiectB A. M. bytnepoBa, Teopus
JNIEKTPOJIMTUYECKON JUCCOLUALMY, NMEPUOJUUECKUN 3aKOH

A. W. MengeneeBa, 3aKOH COXPaHEHUS  MAacChl),
3aKOHOMepHOCTI/I, CI/IMBOJ’IPI‘-ICCKI/II?I SA3BIK XHUMHH,
(bakTonmornueckue CBEACHHS O CBOMCTBaX, COCTaBe,

MOJy4YeHHH W O€301acHOM HCIOJIB30BAHUM BAXHEHIINX
HEOPraHMYECKHX M OpPraHMYEeCKWX BEIIeCTB B OBITYy W
MPaKTHIECKON AeSTETbHOCTH YEI0BEKa;

- c(OpPMHUPOBAHHOCTH YMEHHUH
XapakTepHbIC TPU3HAKU

W B3aUMOCBSI3b M3YYEHHBIX TIOHATHH, HPUMEHSTH
COOTBETCTBYIOIINE TIOHATHA IPU ONHCAaHWM CTPOCHHUS U
CBOWMCTB HEOPTaHMYECKUX M OPraHWYECKHX BEIIECTB U HX
MIPEBPALCHUH; BBIABIIATH B3aUMOCBSA3b XUMHUYECKUX 3HAHUH
C TIOHATHAMU

U TPEACTABICHUAMHU JPYTUX €CTECTBEHHOHAYUHBIX
MIPEMETOB;

- c(hOpMHPOBAaHHOCTb  yYMEHHMH  HCIIOJb30BaTh
xuMmudeckyro HoMmeHknatypy IUPAC wu TpuBuanbHble
Ha3BaHMUs BaXXHEWIIMX BELIECTB (OTHIIEH, AaleTUJIEH,
rnepuH, ¢eHon, (GopManbleru], YKCycHas KHCIIOTa,
TJIMIUH, YrapHbIA ra3, YrieKUCIbld ra3, aMMHaK, TalieHas
W3BECTh, HETallleHas W3BECTh, IHTHhEBas coja M Jp.),
COCTaBIATh (POPMYNIBI HEOPTaHWYECKHX W OPTaHUYECKHX
BEIIIECTB, YPAaBHEHHUS XUMHUYECKUX PEaKUUi, OOBICHATh MX
CMBICI; TOATBEP)KIATh XapaKTepHble XUMHUYECKHE CBOWCTBA

BBIABJIATH

Texkyumuii KOHTPOJIb B hopMme:
- YCTHOTO ¥ THCBMEHHOTO
orpoca;

- IPaKTUYECKUX padoT;

- 1abopaTopHBIX padoT;

- TECTUPOBAHMS I10 TEMaM.
Py0e:xHblii KOHTPOJIb B
dopme:

- IPOBEPOYHBIX padoT MO
OCHOBHBIM TE€MaM JIUCLUIIIIMHBI;
- KOHTPOJIbHBIX paboT MO ABYM
paszenam IUCIHILUINHEI,

- OTYETHI 110 JTaOOPATOPHBIM 1
MPaKTHIECKUM paboTaM.
HToroBsblii KOHTPOJIb B

dopme

nmuddepeHpoBaHHOTO

3a4yéra
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BEIIECTB COOTBETCTBYIOUIMMHU HKCIEPUMEHTAMU U 3aMUCIMU
YpaBHEHHMI XUMUUECKUX PeaKLuii;

- chopMHpOBaHHOCT, yMEHHMH  yCTaHaBJINBAaTb
MPHUHAATIE)KHOCTh U3YYEHHBIX

HEOPTaHMUECKUX M OpPraHUYECKHUX BEIIECTB K
OIIpeIeNIeHHBIM KJ1accaM U TpyIniam

COCTUHEHWH, XapaKTepu3oBaTh HMX COCTaB |
Ba)KHEHILINE CBOICTBA; ONPENEATh BUIbI

XAMHAYECKUX  CBsA3eH  (KOBaJlieHTHas,  HOHHAd,
MeTaJUTN9IecKasi, BOJOPOIHAs ), THUIIHI

KPUCTaJUTHIECKUX peméToK BEIIIECTB;
KIJIacCH(UIMPOBATH XUMIUECKUE PEAKIIHH;

- BIAJCHUE OCHOBHBIMH METOAAMU HAyIHOTO
MO3HAHUS BEIIECTB M XMMHUUYECKHX SIBICHUH (HaOxioneHue,
U3MepeHue, IKCIIEPUMEHT, MOICTUPOBaHHE);

- c(hOpPMHUPOBAHHOCTH YMEHUH NPOBOJHUTH PAcUYETHI
M0 XUMHUYECKUM (hopMyiam

u YpaBHEHHMSIM  XUMHYECKUX  peaKIui c
WCIIONIB30BaHNEM (U3UYECKUX BEIWYHH, XapaKTEePU3YIOMNX
BEIIECTBAa C KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00BEMa
(H.y.) Ta30B, KOJNMYECTBA BCIIECTBA; HCIOIB30BaTh
CHUCTEMHBIC XUMUYECKHEC 3HAHUS U TPUHATHUS PEIICHUH B
KOHKPETHBIX  JKA3HEGHHBIX CHUTYallHsAX, CBS3aHHBIX C
BEIIeCTBAMH U UX IIPUMEHEHHUEM;

- c(hOpMHPOBAHHOCTh YMEHHWIl IIJIAHUPOBATH |
BBIMOJIHATh XUMHUYECKUI JKCIEpUMEHT (MIpeBpalleHus
OpraHMYECKHUX BEILIECTB NPU HArpeBaHHM, IOJIy4YEeHHUE
STHJICHA U U3yY€HHE ero CBOWCTB, KaUeCTBCHHbIE PEaKLUU
Ha aJbAETH/IBI, Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTyparus
OCTTKOB TP HATPEBaHWH, IIBETHBIE PEAKIHH OCIKOB,;
MPOBOIUTE PEaKIUH WOHHOTO OOMEHA, ONPENCIATH CpPEemy
BOJIHBIX PAaCTBOPOB, KaUECTBEHHBIC PEAaKIHWU Ha CyIb(art-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS; PEIIaTh
SKCICPUMEHTANBHBIE 33aJadul 1o TemaM «MeTauiby |
«HeMmeTamiel») B COOTBETCTBHH C TPaBWIAMH TEXHHUKH
0e30MmacHOCTH TpU  OOpAIlleHHH C  BEIIeCTBAMH U
nabopaTOpPHBIM 00OPYIOBAaHUEM; MPEACTABIATH PE3YyIbTaThI
XUMHMYECKOTO 3KCIepHMeHTa B (hopMe 3alucH ypaBHEHUH
COOTBETCTBYIOIINX Peakiuii U (HOpMYyJIHpPOBaTh BBIBOABI Ha
OCHOBE 3THX Pe3yJIbTaTOB,;

- c(OpPMHUPOBAHHOCTh YMEHUS aHAIH3HPOBATH
XAMHYECKYI0O HH(POPMALHIO, TIONYy4aeMyl0 U3 Pa3HBIX
ucrounukoB (CMU, UnTepHeT u np.);

- copMupOBaHHOCTE YMEHHUH COOMIOAATH MpaBHIIa
9KOJIOTHYECKH IIeJIeCOO00pa3HOro TOBEACHUS B OBITY U
TPYAOBOW [MEATENHPHOCTH B IENAX COXPAHEHUS CBOECTO
3710POBbsSl U OKPY>KAIOILIEH IPUPOJHOU Cpelbl; YUUTHIBATH
OMAaCHOCTh  BO3JACHCTBHS  HA  XKHUBBIE  OPTaHU3MBI
OTIpeNleNIeHHBIX BEIIECTB, ITOHMMAs, CMBICI [OKa3aTemst
IJIK;

- gua oOydJalouuxcss ¢ OrpaHHYCHHBIMH
BO3MOXKHOCTSIMH  3JI0POBBs: C(HOPMUPOBAHHOCTH YMEHUS
NPUMEHSTH 3HaHHMA OO0 OCHOBHBIX JOCTYIHBIX METOJax
TIO3HAHMUS BEUIECTB U XUMUYECKHUX SIBIICHUH;

- AN CNEeNbIX W CaboBHIMIIMX 00ydarommxcs:
c(OpPMHUPOBAHHOCTH YMEHUS

UCTIONB30BaTh  PENbe()HO  TOUEUHYIO  CHCTEMY
o0o3nauennii JI. Bpaiins ans 3anucu

XUMHUYECKHX (GOPMYIL.
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HJ'IaHI/IpyeMBIG JJMYHOCTHBIC PE3YJILTATEI B XO0A€ pCaiu3allii ITPOTIrpaMMbI

NUCIHUTUINHBI X UMHUS

JUISL CIIELMAJIbHOCTEH TCXHOJIOTHYCCKOI'0O, COONHAJIbHO-3KOHOMHNYCCKOI'O,

TYMaHHUTAPHOTO poduiien

Kon
JIM4YHOCTHBIE Pe3yJIbTAThI JMTHOCTHBIX
pe3yJibTaToB
peanu3alnuy NporpaMMbl BOCIIUTAHUS
peaju3anuu
(Oeckpunmopbl) NpPOrpamMmbl
BOCIIUTAHUSA
Cobmoaronuii ¥ MponaraHIupyONUi MpaBmwiIia 3J0pOBOro M Oe30macHOro obpasa KU3HU,
CIOpTa; MHpeayNnpexIalomuil J1u00 MPeoAosIeBalONIMi 3aBUCUMOCTH OT aJIKorojisi, Tabaka, JIP 9
NICUXOAKTUBHBIX BELIECTB, a3apTHBIX Wrp © T.J. COXpaHSIOMMNA TCUXOJIOTUYECKYIO
YCTOWYMBOCTh B CUTYaTUBHO CJIOXKHBIX WJIM CTPEMHUTEILHO MEHSIOIIUXCS CUTYaIHsIX
3aboTsmuiics 0 3allUTe OKPYKAMIIEH Cpeabl, COOCTBEHHOW M YyXOW OE30MacHOCTH, B TOM JIP 10

qyucie nupoBon

CneuuanbrHoctu 08.02.01 CtpouTenbCTBO M 3KCIUTyaTalus 30aHui U coopyxkenuid, [1 08.02.12
«CTpOHTENBCTBO M JKCILTyaTalysl aBTOMOOHMJIBHBIX padoT, a’spoJIpOMOB M TOPOJCKHX ITyTeH
coobmenus», 08.02.07 MoHTax W 3KcIUTyaTaluss BHYTPEHHHUX CAHTEXHUYECKUX YCTPOMCTB,

KOHAWIMOHUPOBAHUA BO3JyXd U BCHTHJIALIUN

JINYHOCTHBIE pe3yJbTarTrbl

peain3anuu nNporpaMmbl BOCIMTAHHUSA, OIIPEACICHHBIC OTPACJI€BbIMU TpGﬁOBaHHHMH

K J€JJOBBIM KaYeCTBaM JINYHOCTH

CrocoOHBI MpH B3aUMOJIEUCTBUU C JAPYTUMHU JIOJABMH JOCTUTaTh IMOCTABJICHHBIX LEJeH,
CTpeMsIuiics K (QOPMHUPOBAHUIO B CTPOMTEIBHOW OTpPAcId U CHUCTEME  KHIIUIIHO-
KOMMYHAJIbHOTO X035HCTBA JMYHOCTHOTO POCTA KaK MpodecCuoHaia

JIP13

CriocoOHBII CTaBUTH Mepe]] cOOO0M e MO IS PEHICHUs] BOSHUKAIOUINX MPO(HECCHOHATBHBIX
3a7a4, MoJOUpaTh CHOCOOBI PEIICHHUS M CPEACTBA PAa3BHTHUS, B TOM YHUCIIE C MCIIOJIb30BAHUEM
MHGOPMAIMOHHBIX TEXHOJIOTHH;

JIP14

CopeiicTBytomuii GopMHUPOBaAHUIO MOJIOKUTEILHOTO 00pa3a U MOAEPKAHUIO MPECTHXKA CBOEH
npodeccun

JIP1S

CrnocoOHBIf MCKaTh M HAXOAWTh HEOOXOOUMYIO WH(OPMAIHMIO HCIOJB3YS pa3sHOOOpa3HbIC
TEXHOJIOTHUN €€ IIOMCKa, IJid PCIICHHUA BO3HHMKAIOMIUX B IIPOHECCE HpOI/I3BOI[CTBeHHOI71
AEATENIHOCTH TPOOJIEM TpH CTPOUTEIBCTBE M IKCIUTyaTallM OOBEKTOB KalUTaJIbHOTO
CTPOHTEIIbCTBA;

JIP 16

CrniocoOHBIM BBIIBUTATh aJIbTEPHATHBHBIE BAPHAHTHl JEMCTBUI C LENbIO BBIPAOOTKH HOBBIX
ONTHMAJIbHBIX QJITOPUTMOB; TO3MLIMOHUPYIOUIMI ce0sd B CETH Kak pe3yJbTaTUBHBIA H
IIPUBJIEKATEIbHBIN YYACTHUK TPYIOBBIX OTHOLICHUH.

JIP 17

CrneuunansHoctu 54.02.01 /{u3zaiin (o oTpacism)

JIn4yHOCTHBIE pe3yabTAThI

peainzanuu nmporpaMmmbl BOCIIMTAHUSA, OIIPEACICHHBIC OTPACJI€eBbIMU TpeﬁoBaHI/lﬂMH

K 1€JI0BBIM Ka4eCTBaM JIMYHOCTH

Bri6uparonuii ontuManbHble crioco0bl pelieHus NpodhecCuoHaNbHBIX 3a7]ad Ha OCHOBE
YBa)KEHHsI K 3aKa34YMKY, TOHUMAaHUs ero noTpeOHoCcTe

JIP 13
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