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[Iporpamma pazpabdotana B coorsetctBuu ¢ ®I'OC COO un
MIPUBEJICHA B COOTBETCTBUE C (efiepanbHOM paboyelt mporpaMmMoit 1o npeaMery

«Xumusa» g 10-11 kimaccoB



IHosicHuTe IbHAS 32N CKA

Pabouas nporpamma 1o XUMUU pa3paboTaHa B COOTBETCTBUU U Ha OCHOBE:

1) ®enmepallbHOTO TOCYJApPCTBEHHOTO 00Opa3oBaTENLHOTO CTAaHAApTa CPEIHEro OOIIero
oOpa3oBanusi (yTBEp)KIEH NPUKA30M MHMHHUCTEpPCTBa 00pa3oBaHus U Hayku Poccuiickoit
Deneparun ot «17» mas 2012 r. Ne 413).

2) IlpumepHOW mporpaMmbl IO XHMHH CpEIHEro oOIiero o0pa3oBaHus, O0J00PEHHOI
denepanbHbBIM y4eOHO-METOUIECKIM O0BEIMHEHUEM 1O 00IIeMy 00pa30BaHUIO (TIPOTOKOI OT
28 urons 2016 . Ne 2/16)

3) Asropckoii paboueit mporpammsbl o xumuu. ABtop: B.B.Epemun, H.E. Ky3pmenko u np.
«Xumust. Pabouas mporpamma 10-11 kmaccel. ABtopel B.B.Epemun, H.E.Ky3pmenko — M.,
«IIpocsemenner, 2020r.

4) OcHOBHOI 00pa3oBaTeNbHONM MPOrpaMMBI CcpeaHero obmiero obpazoBanus MAOY MO
Hunckoit paiton COILL Ne20 umenu XKykoBa B.A. (yTBepxkaeHa pelieHHEM IMelIaroruaeckoro
coBerta, mpotokos Nel ot 25.08.2023)

PII mpuBenena B cooTBeTcTBUE C (enepaibHOM paboyeil MmporpaMMoil Mo MNpeaMeTy
«Xumust» g 10-11 knaccos

[Ipu cocraBaeHun pabouell MNporpamMMbl YUTE€Hbl METOJUYECKHE PEKOMEHIAUU
['BOYUPO nns oOpa3oBaTenbHbIX opraHuzanmuii KpacHomapckoro kpass o mpenojaBaHuu
npenmeta «Xumus» B 2023 — 2024 yueOHOM TOAY.

['maBHBIMM LEISIMH H3Y4YeHHs IMpeaAMeTa «XUMHS» Ha YPOBHE CpEIHEro oO0IIero
o0Opa3oBaHus Ha 0A30BOM YPOBHE SIBJISIOTCA:
- (hopMupoBaHNE CUCTEMbl XUMUYECKHX 3HAHWN KaK Ba)KHEHIIIEH COCTaBIAONIECH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKaT KJIFOYEBBIC MOHSTHS, (yHIaMEHTaJIbHbIC
3aKOHbI M TEOPUU XUMHUHU, OCBOCHHE sA3bIKa HAYKH, YCBOCHHE M IIOHUMAHUE CYIIHOCTHU
JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpUel HX
pPa3BUTHUS U CTAHOBJICHMUS;
- (opmupoBaHuEe M pa3BUTHE MPEJCTABICHUM O HAYYHBIX METO/aX IO3HAHUS BEILIECTB U
XUMHUYECKHX peaklui, HEOOXOAUMBIX Al MPUOOPETeHUS YMEHUW OPHEHTUPOBATHCS B MHpE
BEIIECTB M XHWMHYECKMX SBICHHH, HMMEIOIIUX MECTO B MPUPOJAE, B IPAKTUYECKOM U
MIOBCEHEBHOM KU3HH;
- pa3BUTHE YMEHHMH M CIIOCOOOB JEATEIbHOCTH, CBSI3AHHBIX C HAOJOJEHUEM U OOBSICHEHHEM
XMMHUYECKOT0 KCIIEPUMEHTA, COOII0IEHUEM ITPaBUII 0€301MacHOro 00paIeHHs C BeIIECTBAMHU.

1. Ilnanupyembie pe3y/ibTAThl OCBOCHUS] Y4eOHOI0 npeamera «XuMHs» B
CpeaHel mKoJie Ha 0a30BOM YpPOBHe.

IlnanupyemMsblie pe3yJibTaThl OCBOCHHMS IIPOrPaMMbl 110 XMMHH HA YPOBHE CpeJAHero o01ero
o0pa3oBaHusl.

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yldbTaTaM OCBOEHHSA OO0y4aroIUMUCS
porpaMM CpeAHero oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cooTBeTrcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKType JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHUS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOrmero ooOpa3oBaHus
BBIJICJICHBI CJIEIYIOIINE COCTAaBISAIOIINE:

OCO3HAaHHE OOYYAIOUIUMUCS POCCUWCKOW TPaKIAaHCKONH HMIEHTUYHOCTH - TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATENIBHOCTH M CaAMOOIIPEIETICHUIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

LICJICHANPABJIEHHOE Ppa3BUTUE BHYTPEHHHUX YOEXKIEHUI JMYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEH ¥ UCTOPUUECKUX TPATUIUN 0a30BOM HAYKHU XMMUHU;



TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIuXcs pYKOBOJICTBOBATHCS B CBOEH JAEATENbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPUCYLUIMMH LEJIOCTHOM CHCTEME XHMHYECKOTO
o0Opa3zoBaHus;

HaJINYME MPABOCO3HAHMSI HKOJOTHUYECKOM KyJIbTYphl U CIIOCOOHOCTU CTaBUTh LIEJIM U CTPOUTh
YKU3HEHHBIE I1JIaHbl.

JInuyHOCTHBIE pe3yJbTaThl OCBOCHMs IpeaMera «XUMHUSA» IOCTUTAKOTCS B €JUHCTBE
y4eOHOW M  BOCHUTATEJIBHOM JI€ATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIBTYPHBIMHM, JyXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSMH UM HJCAaMU  POCCUICKOTO
IpaXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNPAaBWIAMHU TOBEICHHS,
CHOCOOCTBYIOIIMMHU IIPOLIECCaM CAMOIIO3HAHUS, CAaMOPa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIIUXCS.

JIMuHOCTHBIE PEe3yJIbTAThl OCBOEHHS IIpeaMeTa «XUMUSL» OTPAXKAIT CHOPMUPOBAHHOCTH OIBITA
MIO3HABATEIBHOM M MPAKTHYECKOW IESTEIBHOCTH OOYUYAIOUIMXCS MO peaju3alMy MPHHATHIX B
o0111ecTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

rPaKIAHCKOI0 BOCIIMTAHMSA:

- OCO3HaHMA OOYYarOIMMUCS CBOMX KOHCTHTYLIMOHHBIX NpaB U OOS3aHHOCTEH, YBa)KEHUS K
3aKOHY U NPaBONOPSIKY;

- IPEICTaBICHHUS O COLUUAIBHBIX HOPMax W IPaBHIaX MEXJINYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTHBE;

- TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATENbHOCTH IPH CO3/aHUM YYEOHBIX IPOEKTOB,
peleHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH MOHMMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBhl JPYTruX Mpu
aHaJM3e Pa3IMYHBIX BUJIOB YUEOHOH NesSTENbHOCTH;

NATPHOTHYECKOI0 BOCIIUTAHHSA:

- LIEHHOCTHOI'O OTHOILIEHUS K NCTOPUYECKOMY U HAyYHOMY HaCJIEUI0 OTE€YECTBEHHONW XUMHUH;

- YBa)KEHMsI K MPOLIECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTHUECKOTO MPUMEHEHHs XHUMMUHU,
OCO3HAaHHSA TOr0, 4YTO JIOCTH)KEHUS HAyKM €CThb pe3ylbTaT JUIMTEIbHBIX HAOIIOACHUMH,
KPONOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IOUCKOB, TOCTOSTHHOTO TPYZAa YYE€HBIX U ITPAKTHKOB;

- UHTepeca U MI03HaBaTeIbHbIX MOTHBOB B MOJIYUEHUHU U MOCIIEAYIONIEM aHaIU3e HH(POPMaLUU O
- IEPEIOBBIX JOCTHKEHHUAX COBPEMEHHOW OTEUECTBEHHONW XMMMH;

- TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

- HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO ITOBEICHMUS;

- CIIOCOOHOCTH OLICHMBATh CUTYAallUH, CBSI3aHHbIE C XUMUYECKUMH SIBJICHUSMH, U NPUHUMATD
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

- TOTOBHOCTM OLIEHMBaThb CBOE IIOBEJEHHE U TIOCTYNKH CBOMX TOBAapHUIIEH C MNO3ULUI
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ATUX MOCTYIKOB;

(hopMupoBaHUs KYJbTYPbI 310POBbS:

- TOHMMaHMs LIEHHOCTeH 310poBOro M Oe3omacHOro oOpas3a »KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 37J0POBbIO;

- coOroieHus mpaBui 0€30MacHOro oOpalleHus C BeleCTBaAMU B OBITY, TOBCEHEBHOM KU3HU U
B TPYAOBOH J1€ATEIbHOCTH;

- MIOHUMaHUS EHHOCTH MPAaBUJI MHIUBUAYATBHOTO U KOJJIEKTUBHOT'O O€30M1aCHOTrO MOBECHHS B
CUTYalUAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

- OCO3HaHUS TOCJIEACTBHA M HENpUATHS BPEAHBIX MPHUBBIYEK (YIOTPEOIEHHs ajKOroJs,
HapKOTHKOB, KYpEHHUS);

TPYAOBOI0 BOCIIMTAHMSA:

- KOMMYHHMKaTHUBHOM KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATeNbCKONM  JIEATEIbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUECKOI U APYTruX BUAAX JIEATEILHOCTH;

- YCTaHOBKM Ha aKTHBHO€ YYaCTHE€ B PEIICHHH MPAKTUYECKUX 3a4a4 COLMAIBHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);

- UHTepeca K MPAKTHYECKOMY U3YyUYEHHIO MPO(pECcCHil pa3IMyHOro poja, B TOM YHCIIE Ha OCHOBE
IIPUMEHEHHUS TPEIMETHBIX 3HAaHUH 110 XUMUH;



- YBOXEHHUS K TPYyHy, JIOASIM TpyAa M pe3ylbTaTaM TPYAOBOHM NEATENbHOCTH; TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY WHAMBHAYaJIbHOH TpaeKTOpHH oOpa3oBaHus, Oyaymieid mnpodeccuu u
peanu3alii  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUHU, HTHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

- DKOJIOTHYECKH IIeJIeCO00Pa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HMCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

- MOHUMAaHHs TJI00AJIBHOTO XapaKTepa SKOJIOTMYECKUX MpoOieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJIHON U COLIMAIIBHOM CPEIbL;

- OCO3HAHMSI HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTUKEHUN XUMUU JIJIs1 PELICHHSI BOIIPOCOB;

- pallMOHaJIbHOTO IPUPOIOIOIb30BaHUS;

- aKTUBHOT'O HEMPUATHUS JCHCTBUM, MPUHOCAIIUX BPE] OKPYKAIOIIeH NPUPOAHON cpelie, YMEHUS
IPOTHO3UPOBATH HEOIATONPHUATHBIE YKOJIOTHUECKUE TIOCIEACTBUS MPEITPUHUMAECMbIX JeHCTBUI
U TIPEIOTBpAIIATh UX;

- HaIU4Msl Pa3BUTOIO SKOJOIMYECKOIO MBIIUIEHHS, 3KOJOTMYECKOM KYJIbTYpPbl, OIIbITa
NESTENIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
[I03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON PAKTUKE, CIIOCOOHOCTU U YMEHMSI aKTUBHO
- IPOTUBOCTOSATH UCOJIOTUH XeMopoOuu;

- LIEHHOCTH HAay4YHOT'O IMO3HAHUSA:

- chopMHpPOBaAaHHOE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHU U OOLECTBEHHOW MTPAKTUKU;

- TOHMMaHusl crnenuuKU XUMUU KaK HayKH, Oco3HaHus e poiau B (hopMupoBaHHUH
PalMOHAJILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTABICHUS 00 OKpYXKarolleM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YENOBEKa, B MO3HAHUM NPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHny MpodsieM COXpaHEeHHUsI IPUPOJAHOTO PABHOBECHS;

- yOexIEHHOCTH B OCOOON 3HAYMMOCTHM XHUMHHM JUIsI COBPEMEHHON NMBMIM3alUU: B €&
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHMM HOBOW 0aszbl MaTepuaibHOU
KYJBTYpPBl, PELICHUU TTI00aTbHBIX MPOOJIEeM YCTOMUMBOTO Pa3BUTHSI YEIOBEUECTBA - CHIPHEBO,
HHEPreTUUECKOM, NHUIIEBOH M SKOJOTMYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOr0 4YJeHa
00I11eCTBa;

- ©CTECTBEHHO-HAayYHOM TIpaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOAOB  ITO3HAaHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MUpa M MPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHHMsI Jie1aTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIINXCS JaHHBIX
C LIEJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEIbHO MCIIOJIb30BaTh XMMHUECKHUE 3HAHUS JUIsl pellieHus mpobieM B
peabHBIX KU3HEHHBIX CUTYAIHSIX;

- MHTEpeca K MO3HAaHUI0 U HCCIIENOBATEIbCKON NEATEIbHOCTH; TOTOBHOCTH M CIIOCOOHOCTH K
HENpPEPbIBHOMY O0pa30BaHHUIO U caMOOOpa30BaHUIO, K aKTHBHOMY IMOJYYEHHIO HOBBIX 3HAHHUN
10 XUMHUH B COOTBETCTBUHU C )KMU3HEHHBIMU OTPEOHOCTSIMH;

- HHTepeca K 0COOEHHOCTSM TpyJa B pa3InYHbIX cepax NpophecCHOHATBHON 1eATeIbHOCTH.
MertanpeameTHble pe3yJbTaThl OCBOCHUS y4EOHOTO MpeaMeTa «XHUMHUS» Ha YPOBHE CPETHETO
o011ero o0pa3oBaHus BKIIOYAIOT:

- 3HauuMble 118 (OPMUPOBAHMS MHPOBO33PEHHUS OOYYAIOUIUXCS MEXKAUCIUILIMHAPHbBIE
(MexmpenMeTHbIE) O0LIeHayYHbIe TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenuuKy METOJ0B TIO3HAHMSI, UCTIOIb3YyEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO,
SHEPTrus, SIBJICHUE, MpPOIecC, CHCTeMa, HAy4YHBIH (PaKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOMI0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

- YHUBepcalbHbIe yueOHble eiicTBUS (T03HABATEIbHbIE, KOMMYHUKATHBHBIE,

- peryiaTuBHBIC), oOecneynBaromme GOpMHPOBaHUE (PYHKIIMOHATBHOM TPAaMOTHOCTH |
COLMAIbHONM KOMIETEHIIMH 00yYaroIuxcs;



- CIOCOOHOCTh  OOYyYaloIIUXCS  MCIIOJIB30BaTh  OCBOCHHBIE  MEXAMCHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHBEpCaJbHble Yy4yeOHbIe JEHCTBHMsSI B IIO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

MeTtanpeaMeTHble Pe3yJbTaThl OTPAKAIOT OBJAJEHUE YHHUBEPCAJIbHBIMU Y4YEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JICHCTBUAMHU.

OBnazieHUe YHUBEPCAIbHBIMU y4YeOHBIMH II03HABaTEJIbHBIMU JIeHCTBUAMU: Oa30BbIe
JIOTUYECKHE IEUCTBUS:
- CaMOCTOSITENIbHO (HOPMYIMPOBATh M  AKTyaJIM3UpPOBaTh NpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;
- ONpeneNsITh LEIU JAEATeNbBHOCTH, 3a/aBas IapamMeTpbl M KpPUTEPUM HX JIOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl ICATEIILHOCTH C MOCTABICHHBIMHU 1IEIISIMU;
- UCHOJIb30BaTh IPH OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUIEHUS - BbIIEIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOLIME MTOHATUS AJIs1 O0ObSICHEHMSI OT/ICJIbHBIX (PAKTOB U SIBJICHHIA;
- BBIOMPATh OCHOBAHUS M KPUTEPUH [T KIIaCCU(DUKALIMU BEIIECTB U XUMUYECKUX PEAKIIHA;
- yCTaHaBJIMBATh IPUUNHHO-CIICCTBEHHBIE CBSI3U MEX/y U3y4aeMbIMHU SIBICHUSAMU;
- CTPOWTDH JIOTMYECKHE pacCyXIeHHs (MHIYKTHBHBIC, NCIyKTUBHBIC, TI0 AHAJIOTHH), BBIIBISATH
3aKOHOMEPHOCTH U IPOTHBOPEUMs B PACCMATPUBAEMBbIX SBJICHHSX, (POPMYJIHPOBATH BBIBOABI U
3aKIIIOYCHHUS;
- NPUMEHATHh B Ipoliecce IMO3HAHMs, HCIOJIb3yeMble B XUMHHM CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, TIPE0OPa30BBIBATH MOJIEIIbHBIC MTPECTABICHNS - XUMUYECKUN 3HAK (CHMBOJ) JIEMEHTA,
XxuMuyeckass (¢GopMmyia, YpaBHEHHE XUMHMUYECKOW peakUuu - TpH pPEUIeHUH Y4eOHbIX
MIO3HABATENBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSITh Ha3BaHHBIE MOJCIbHBIC NPEICTABICHUS
JUISl BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.
0a30BbIe NCCIIEOBATENILCKUE ICHCTBHS:
- BJaJeTh OCHOBAaMM METO/J0B HAayYyHOIO IIO3HAHUS BELIECTB U XHUMMUYECKHX peakiuii;
(bopMyIHpOBaTh IETH U 3a7a4l UCCIECTOBAHNUS, HCIIOJIB30BaTh MOCTABICHHBIC M CAMOCTOSITEIIHHO
cOopMyIHpPOBAaHHBIE BONPOCHl B KAauyeCTBE WHCTPYMEHTa TIO3HAHUS U OCHOBBI IS
(opMHpPOBaHMUS TUITOTE3HI IO MMPOBEPKE MPABIIFHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;
- BIAJETh HABBIKAMM CAMOCTOSTENIBHOTO IUIAHUPOBAHUS U TPOBEJCHHUS YYEHHUYECKHX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJOM IpOIEcca, CAMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMymupoBaTb OOOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O TPOJIEIaHHOH
pabore;
- IPUOOPETATh OIBIT YIEHUIECKOH MCCIIe0BATEIbCKON U MPOEKTHON JESTETLHOCTH, MPOSBIISTH
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIILHOMY ITOMCKY METOJIOB PELICHHs MPAKTUYECKUX
3aj1a4, MPUMEHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHUSI.
pabota ¢ uH(popMaIei:
- OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(OpMAIMy (HayqHO-TIOMYJsIpHAs JTUTEparypa
XUMHUYECKOTO COJIEp’KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHera), aHanM3MpOBATh
UHPOPMALIMIO pa3IHYHBIX BWAOB W (OpM mpencTaBieHHs, KPUTUYECKH OIICHUBATH €&
JIOCTOBEPHOCTH U HEPOTUBOPEUNBOCTb;
- (GopMyIHpOBaTH 3ampOCHl W TPUMEHATH pa3jMYHbIE METOJBI TIPU TOMCKe U OTOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;
nproOpeTaTh OINBIT HCHOJIB30BaHUA WH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA W
Pa3JINYHBIX TOUCKOBBIX CUCTEM;
- CaMOCTOSITEIbHO BHIOMpATh ONTUMANbHYIO (hOpMy NpelacTaBieHUs HHPOpMALMH (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JAPYTHE);
UCIIOJIb30BaTh HAYYHBIH A3BIK B Kau€CTBE CPEJCTBA MPH paboTe ¢ XMMHUUYECKONH MH(pOpMaLue:
OPUMEHATh MEXIIpeIMETHbIE ((PU3NUYEeCKue U MaTeMaTHYecKhe) 3HaKU M CUMBOJBI, (POPMYIIBL,
ab0OpeBHaTyphl, HOMEHKIIATYPY;
- UCTIOJIB30BATh M MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATISTHOCTH.



OBnazneHne yHUBEpCaJIbHBIMM KOMMYHUKAaTUBHBIMU JIEHCTBUSAMU:
- 3ajJjaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ AMAJIOra W/WiIM IUCKYCCHH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
IIPEIUI0KEHHON 3a1a4H;
- BBICTYNATh C I[IPE3EHTALlMEN pe3yJIbTaTOB II03HABATEJIbHOM JEATENbHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH [P BBIIOJHEHUM XHUMHYECKOIO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro Inpoekta M (OpMYIMpPOBaTh BBIBOJBI 10 pPE3yJbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMSI MTO3UIHMI B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMU.

OBnazeHue  yHUBEPCAIBHBIMH  DErYJISATUBHBIMM  JCHCTBHSMHM:  CaMOCTOSITEJIBHO

IUIAHUPOBAaTh U OCYILIECTBIISITH CBOIO IO3HABATEIbHYIO IESTENBHOCTb, ONpEAeisas €€ Lenu U
3ajJjau, KOHTPOJIMPOBATh U 110 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh MpeIaraeMblil aroputM
NEMCTBUN TPH BBHINOJHEHUHM YYEOHBIX W HMCCIIEJOBATENbCKUX 3aJad, BHIOMpaTh Haubojee
3¢ ¢dexTuBHBI crocod MX peleHus ¢ y4ETOM MOJy4YeHHs HOBBIX 3HAHUI O BeIeCTBax MU
XUMHUUYECKHUX PEAKLMSIX;
OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IIpeaMeTHble pe3yjbTaThl OCBOCHHUS IPOTPaMMBI CpPETHEr0 00mero oOpa3oBaHUS MO
XUMUH Ha 0a30BOM YpPOBHE OpHMEHTHUPOBaHbI Ha oOO0ecleyeHHe MPEeUuMYyIIEeCTBEHHO
o01ieo0pa3oBaTeabHOM u OOLIEKYJIBTYPHOU MMOATOTOBKH
oOyyaromuxcs. OHM BKJIIOYAIOT crienuduueckue s ydyeOHoro npeamera «XUMHs» HaydyHbIe
3HaHMS, YMEHHUS M CHOCOObI JIEHCTBUN 110 OCBOCHMIO, MHTEPIPETALUU U IPEeoOpa30BaHUIO
3HAaHUH, BHUJBl JEATEIBHOCTH IIO IIOJYYEHUI0 HOBOIO 3HAHUSA M IPUMEHEHUIO 3HAaHUU B
Pa3IUYHBIX YYEOHBIX M PEANIbHBIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX ¢ XUMuel. B mporpamme
10 XMMUH NPEAMETHBIE PE3YJIbTAThI IPEACTABIIEHBI 10 I'01aM U3Y4EHUS.
K xonny oOyyenus B 10 Kkiacce mnpeaMeTHble Ppe3yJbTaTbl OCBOGHHSI Kypca
«Oprannveckas XMHMHD> 0TPaKAKOT:
- chopMUPOBAHHOCTH MPEICTABICHUN 0 XMMUYECKOM COCTaBIISIIOILIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHU B TMO3HAHUM SIBICHUH MPUPOIbI, B (HOpMUPOBAHHH
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTHU, HEOOXOAMMOM JUIs
pelIeHusT NPaKTUYECKUX 3aad M HKOJOTHYECKH OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpenie;
- BJIQJICHUE CUCTEMON XMMHYECKUX 3HAHUI, KOTOpas BKIIOYAET: OCHOBOIIOJIArAIOIINE IOHATHUS
(XMMUYECKUIl 3JIEMEHT, aToM, OJJIEKTpOHHas o00O0JIouKa aToMa, MOJIEKYyJa, BaJCHTHOCTD,
ANIEKTPOOTPHULIATENILHOCTh, XUMHYECKas CBs3b, CTPYKTypHas QopMmyna (pa3BEpHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKLIMOHATbHAS TPYMNa, paJuKai, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YIII€BOIOPOABI, KHCIOPOA U a30TCOJEpKalIe COCTUHEHUSI, MOHOMEp, MOJUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJIIPHBIE COEINHEHU);
- TEOpHUH U 3aKOHBI (Teopusi CTPOEHUsS opranuyeckux BemiectB A.M. byrtnepoBa, 3akoH
COXpPaHEHHsI MacChl BEIIECTB);
- 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XUMUM;
- MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIUE B OCHOBE NMOHUMAaHMs NPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBICHUH, (PAKTOJOTHYECKHE CBEJIEHUS O CBOWCTBAaxX, COCTaBe, MOJIYYEHUH U
0€30I1aCHOM HCIIOJIb30BAaHUM BaKHEHIIUX OpPraHUYECKHX BEIIECTB B OBITY M NPaKTUYECKOM
JeSITEIbHOCTH YEeJIOBEKa,
- c(popMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEpHbIE NMPU3HAKU MOHATHH, YCTaHABIMBATH UX
B3alMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIME MOHSATUS IPU OMKUCAHUU COCTaBa, CTPOEHUS U
IIPEBPALLECHUI OPraHUYECKUX COCIUHEHUN;
- c(OpMUPOBAaHHOCTb YMEHUH HCMOIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJISl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYII OPraHUUECKUX BEIIECTB
Y YpPaBHEHHI XUMHUYECKMX PEaKLWi, N3rOTABJINBATH MOJACIN MOJIEKYJ OPTaHUYECKHX BEILECTB
JUISL AJUTFOCTPALIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHMSI;



- c(hOpMHUPOBAHHOCTb YMEHUH YCTaHABIMBATh MPHUHAIIC)KHOCTh H3YYEHHBIX OPTaHUYECKHX
BEUIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KJacCy/Tpynie COeIuHEHUI
(yrmeBomoposl, KHCIOPOA M a30TCOAEpXKAIlME COEIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COeJMHEHHs), JaBaTh MM Ha3BaHHs 10 cucremarndeckoii Homenkimatype (IUPAC), a Taxke
IPUBOJIUTh TPUBUAIbHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHUX BEIIECTB (ITUIIEH, IPOIMJIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpUH, (QeHol, (opMmanbAerui, aleTaableruji, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

- c(hopMHUPOBAaHHOCTH yMEHHUS OIpPENEeNATh BHIBl XUMHUYECKOW CBS3M B OPraHUYECKHX
CoeIMHEHUX (OJIMHAPHBIE U KPATHBIE);

- ¢(hOPMUPOBAHHOCTH YMEHUS IPUMEHSTh MOJIOKEHHS TEOPHUH CTPOCHHS OPraHNYECKUX BEIECTB
A.M. bytnepoBa [isi 00BbSICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHMS;
3aKOH COXpPAHEHMs MAaCcChl BEILIECTB;

- ¢(hopMHPOBAHHOCTh YMEHUN XapaKTepPU30BaTh COCTaB, CTPOCHUE, GUBHUECKUE U XUMUYECKUE
CBOICTBAa TUIMYHBIX MPEACTABUTENCH pa3IMUHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH,
9TaH, STWJIEH, MPOIWJICH, aleTwieH, Oyraauen-1,3, mermnOyramuen-1,3, OGeH305, MeTaHOI,
ATAHOJI, STHJICHIJIMKOJb, TIULEPUH, (DEHOJ, aleTalbJern ], MypaBbUHAs U YKCYCHAsi KHCJIOTHI,
[JII0K03a, Kpaxmaj, IeJUII0J03a, aMMHOYKCYCHAasi KHUCIIOTa), WJUIIOCTPHUPOBATh T'€HETUYECKYIO
CBS3b MEXJY HUMM YPAaBHEHUSMHU COOTBETCTBYIOLIMX XMMHMUECKUX PEAKIU C UCIOIb30BAaHUEM
CTPYKTYPHBIX (hOPMYII;

- c(OPMHUPOBAHHOCTh YMEHUS XapaKTePH30BaTh MCTOYHUKHU YTIIEBOJOPOIHOTO CHIpbs (HE(DTH,
NPUPOJHBIN Tra3, yrojb), CIOCOOBI UX MEPepadOTKH U MPAKTHUECKOE MPUMEHEHHUE MPOIYKTOB
nepepadoTKu;

- ¢(OpMUPOBAHHOCTh YMEHUI MPOBOJUTH BBHIYMCICHUS 10 XUMUYECKUM YpaBHEHUSM (Macchl,
00Bb€Ma, KOJIMYECTBAa MCXOJHOTO BEIIEeCTBA WJIM NPOAYKTAa PEaKIMH IO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WU MPOJYKTOB PEAKIMH);

- c(hopMUPOBAaHHOCTH YMEHMI BJIAJIETh CHCTEMON 3HAHUM 00 OCHOBHBIX METOJaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMUU IPU M3YYCHHM BEIIECTB U XUMHYECKHUX SIBJICHUUN
(HaOnrofeHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MHCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHMS IS IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYALUAX, CB3aHHBIX
C BEIIECTBaMHU U X IPUMEHEHUEM;

- c(OpMHUPOBAHHOCTb YMEHUI COOII0AAThH MpaBUIIa MOJIb30BAHUS XUMUYECKOH

NoCyIol U J1abopaTOpHBIM O0OpYyJOBaHUEM, a TakXKe IpaBWiia OOpalIeHUs C BEIECTBaMHU B
COOTBETCTBUM C HHCTPYKLUSMHU 10 BBIIIOJHEHUIO JTA00PATOPHBIX XUMHUUECKUX OIBITOB;

- Cc(OpPMHPOBAHHOCTh YMEHHI IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH OSKCIIEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEIECTB NPU HAarpeBaHWUHU, MOJYYEHHUE ITHIICHA U U3YYEHHUE €ro
CBOMCTB, KaueCTBEHHbIE pEAaKIMH OpPraHUYECKUX BEIIECTB, JieHaTypanusi OeJIKoB IpHU
HarpeBaHUU, IIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUHU C MpaBWJIAMH TEXHHKH 0€301MacHOCTH
npu oOpallleHuu ¢ BEIeCTBaMU U JIabopaTOPHBIM O00OpYIOBAaHUEM, IPEJICTABIATh PE3YIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(bopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

- c(OpMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAJIM3UPOBATh XUMHUYECKYIO HH(OpMAIHIo,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nudopmanuu, UHTEepHET U Apyrux);

- c(hopMHPOBAaHHOCTH YMEHUI COOJIIOATh MPaBHJIa HKOJIOTHUECKH 11€JIeCO00pa3HOro MOBEIECHUS
B OBITY U TPYAOBOH NEATENbHOCTH B ILENAX COXPAHEHHS] CBOETO 3/I0POBBbS U OKpYKaOLIEH
IIPUPOHOM Cpelbl, OCO3HABATh ONACHOCTh BO3JEHCTBHUS Ha >KUBBIE OPTaHU3MBI ONPEAEIEHHBIX
OpraHMYeCKHUX BELIeCTB, NOHMMas cMbica mokazatens [IJIK (mpemensHO pomyctuMoit
KOHIIGHTPAllMM), MOSCHATh Ha MpHUMepax CHocoObl YMEHBIICHHS M IPEJOTBpAILCHUS HX
BpPEIHOr0 BO3JECHCTBHS HA OPraHN3M YEJIOBEKA;

- 17151 00yYaroIUXCsl C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI: YMEHHUE NMPUMEHSATH 3HAaHUS
00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBICHMUIA;



JUIL CJeNbIX U cHabOBHIAMIMX OOyYarOIIMXCS: YMEHHE HCIOJIb30BaTh PENbe()HO TOUYCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

K xonny oOydenusi B 11 kiacce mpeaMeTHble pe3yJbTaTbl OCBOeHHs Kypca «Oo0mas u
HEOPraHu4ecKass XuMHUsD> OTPAKAKOT:

- c(OPMUPOBAHHOCTHh TPEJCTABICHUH O XUMHYECKOH COCTABIIAIONICH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHpA, POJIM XUMHH B TMO3HAHUU SIBJICHUU TPUPOJIbI, B GOPMUPOBAHUU MBIILJICHUS U
KyJIbTYpbl JUYHOCTH, €€ (YHKIMOHANIBHOM TPaAMOTHOCTH, HEOOXOJUMON Ui peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeJIE;

- BJIQJICHUE CUCTEMOM XMMHYECKHX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIATalOIINE MOHSATHUS
(XMMHUYECKUIl DJIEMEHT, aToM, H30TOI, S-, p-, Cl- ayexTpoHHBIE OpOMTATM aTOMOB, WOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCIJIEHHS, XUMMUYECKas CBs3b (KOBaJEHTHAas, HWOHHAs, MeETalNIM4yecKas, BOJOPOAHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl ~XMMHYECKHX  peakUHuid, pacTBOp,  IJIEKTPOIUTHL,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAST JUCCOLMAIUSA, OKUCINUTENb, BOCCTAHOBHUTENL, CKOPOCTh
XUMHUYECKON peaKIni, XUMUYECKOEe PAaBHOBECHE);

- TEOPUU U 3aKOHBI (TEOPHUS AIEKTPOJIUTUUYECKON TUCCOLMALMU, nepuoanueckuil 3axon J[.M.
MeneneeBa, 3aKOH COXpPAHEHHUS] MAcChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILECHUS SHEPTUU
OpY  XUMHUYECKMX  PEaKIUsIX), 3aKOHOMEPHOCTH, CHMBOJMYECKMH  SI3BIK  XUMHUMH,
MHPOBO33PEHUYECKHE 3HAHUSA, JEXKAIIUEe B OCHOBE NOHUMAHUS NMPUYMHHOCTU U CUCTEMHOCTH
XUMHYECKHUX SIBICHHUH, (DAKTONOTHYECKHE CBEICHHS O CBOWCTBAaX, COCTaBE, MOJIYYCHUU U
0e30MacHOM HCIOIb30BAaHUH BAKHEHIIIMX HEOPTaHWYECKUX BEILIECTB B OBITY M MPAKTUYECKOU
JIeSITEJIbBHOCTH YEJIOBEKa,

- c(OPMUPOBAHHOCTh YMEHUI BBISBIATH XapaKTEpHbIC MPHU3HAKU MOHSATUH, YCTaHABIMBATh UX
B3alMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLUE MOHSTHUS IPU ONHMCAHUU HEOPraHMUYECKUX
BELIECTB U UX NPEBPAILECHUN;

- ¢hOpMHPOBAHHOCTh YMEHUU HCIO0JIb30BaTh XMMUUYECKYIO0 CUMBOJIUKY

JUI COCTaBJIeHUs] (POpPMyJT BEIIECTB M ypaBHEHMH XMMHUYECKHMX pEaKIHi, CHCTEMAaTHYEeCKYIO
Homenknarypy (ILIPAC) u TpuBHaibHBIE Ha3BaHUsI OT/ACIBHBIX HEOPraHWYECKUX BEIIECTB
(yrapHslii ras, yriekucibli ra3, aMMHaK, raiméHasl U3BecTb, HeraléHas U3BecThb, MUThEBas Coja,
MUPUT U APYTHE);

- c()OPMHMPOBAHHOCTh YMEHMH OMNpPENENATh BAJEHTHOCTh M CTENEHb OKHCICHHMS XMUMHUYECKUX
AJIEMEHTOB B COEJUHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJIMYECKasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAas, METaJUIMYEeCKas), XapakTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

- ¢(OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAIEKHOCTh HEOPTaHUYECKUX BEIIECTB IO
UX COCTaBY K OINpeeIEHHOMY KJIacCy/TpyIie COeAMHEHUH (IIpocThie

BElIeCTBa - METAJUIbl U HEMETaJIbl, OKCU/Ibl, OCHOBAaHUS, KUCIOThI, aM(pPOTEpHbIE THUIPOKCHUIBI,
COJIN);

- ¢OpMHUPOBAHHOCTh YMEHHI PaCKpBIBATh CMBICH Tieproandeckoro 3akona /.M. Menneneesa u
JIEMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIILYIO, 00BSICHUTEIbHYIO M IPOTHOCTUYECKYIO (DYHKIINH;
- c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB XMMMYECKHX
aneMeHTOoB 1-4 nepuonos Ileproanueckoii cuctemsl xumuueckux aneMeHToB .M. Menneneesa,
UCIIOJB3Ys OHATHS «S-, p-, d-3JICKTPOHHBIC OPOUTANINY, «IHEPTETHICCKUE YPOBHIY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX COEIMHEHUH M0 NEpHoJaM U
rpynmaMm [leproandeckoil cucremsl xuMudeckux aieMeHToB .M. Mennaeneesa;

- c(OpMHPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKON
CBA3M MEXJy HEOPraHMYECKHMHU BEILECTBAMHU C IIOMOILBIO YpPaBHEHUH COOTBETCTBYIOIUX
XUMHYECKUX PEAKIIUN;



- cOPMHUPOBAHHOCTb YMEHHUSI  KJIACCU(UIIMPOBATE XUMHUYECKUE PEAKIMHA 10 Pa3IHYHBIM
npusHaKkaM  (4ucily u COCTaBY pearupymrolliux BelIeCTB, TEIUIOBOMY 3(h(]exTy peakuuu,
U3MEHEHHIO CTETICHEH OKMCIIEHUS JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTalln3aTopa);

- ¢(hOopMHPOBAHHOCTh YMEHUN COCTaBJIATH YpPaBHEHHS pEaKUUN pa3IMYHBIX TUIIOB, MOJHBIE U
COKpAIlIEHHBIC ypaBHEHUS PEaKIMii MOHHOTO OOMEHa, YYUTHIBAs YCJIOBHUS, MPU KOTOPBIX 3TH
peaKuyu UAYT 10 KOHLIA;

- ¢(hOpMHPOBAHHOCTH YMECHHIA MPOBOJUTh pEaKLUUU, MOATBEPKIAIONIME KAaYECTBEHHBIN
COCTaB pa3MYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTh OMNBITHBIM IYTEM HOHBI,
HNPUCYTCTBYIOIIKAE B BOOHBIX PACTBOPAX HEOPIraHUYECKUX BEILIECTB;

- ¢hOpMHUPOBAHHOCTH YMEHHIA PacKpbIBaTh CYIIHOCTh OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

- cOpMHUPOBAHHOCTh YMEHHUIl OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOW PEaKIuu OT
pa3auYHBIX (DAKTOPOB; XapakTep CMEMICHHS XWMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aercTBus (mpunuun Jle [artense);

- cpopMHPOBAaHHOCTh YMEHUH XapaKTEpHU30BAaTh XMMHUYECKHE IPOLECCH, JIEKAIIUE B OCHOBE
MPOMBIIIJICHHOTO TOJIYYeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke C(HOPMHUPOBAHHOCTh
HpeI[CTaBJ'IeHI/If/'I 00 O6HH/IX HAaYYHBIX NPHHIHIIAX W SKOJIOTMYCCKUX HpO6JIeMaX XUMHNYCCKOT'O
MIPOU3BO/ICTBA;

- ¢(hopMUPOBAaHHOCTH YMEHHI MPOBOAUTH BBIUMCICHUS C MUCIIOJb30BAHUEM TOHITHUS «MacCcOBast
JIOJIsl BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHHM ra30B MPU XUMUYECKUX PEAKIUSIX, MACCHI
BEIIECTBA WM 00BEMA Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00BEMY OJTHOTO
U3 YYaCTBYIOIIMX B PpEAKIHUU BEHIECTB, TEIIOBOro 3¢p@dexkra peakuu Ha OCHOBE 3aKOHOB
COXpaHEHHsI MAaCCHI BEIIECTB, IPEBPAILICHHUS U COXPAHEHHUS YHEPTUH;

- c(hopMHpPOBAHHOCTh YMEHUU COONIOAATh MpaBWiIa MOJB30BAHUA XMUMHUYECKON MOCYION u
1abopaTOpHBIM 000PYIOBAaHHMEM, a TaKXKe MpaBUiia 0OpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

- chOpPMHUPOBAHHOCTh YMEHHUM TUTAHUPOBATH M BBIMIOJHATH XUMHUYECKUNU DKCIEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAAa B MPHCYTCTBUM KaTajlu3aTopa, OINpeNeleHue Cpelbl
PacTBOPOB BEIMIECTB C MOMOIIBI0 YHHBEPCAIFHOTO MHIMKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON peaKklUH, PeakIMd HOHHOrOo OOMEHa, KaueCTBEHHbIE pEaKIMM Ha
cynbdart-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHUOH aMMOHMUS, PEIICHUE DKCIEPUMEHTATBHBIX
3amay nmo temaM «Metame»y U «HemeTamnapl») B COOTBETCTBHM C TPaBHIAMH TEXHUKU
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3yabTaThl XUMHUYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

- chOpPMUPOBAHHOCTh YMEHHUH KPUTHUECKH AaHAIU3UPOBATh XHUMHUYECKYI0 HH(OpMAIIHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYyHHKauu, WHTepHET U
JPYTHX);

- ¢OpPMHUPOBAHHOCTh YMEHHM COOJI0/IaTh MPaBHJIa SKOJIOTHUYECKH 11eTIeCO00pa3HOTO TTOBEACHUS
B OBITY M TPYIOBOH JEATENHOCTH B LENAX COXPAHEHHUS CBOETO 3JI0POBbSI U OKpYXKaroIei
MIPUPOJHOM CpeJibl, OCO3HABATh OMACHOCTh BO3JECHCTBHS Ha >KMBBIE OPTaHU3MBI ONPEIEIEHHBIX
BelecTB, MoHUMas cMmbica nokazatens [1/IK, mosicHsITh Ha mpuMepax cnocoObl YMEHBIICHUS U
NPEIOTBPALICHHUS UX BPEITHOTO BO3JCHCTBHUS Ha OPTaHU3M YeJI0OBEKa;

- 17151 00yYaroIUXCsl C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI: YMEHHUE NMPUMEHSATh 3HAaHUS
00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHHA BCIICCTB U XUMHYCCKUX SIBJ'IGHI/II\/’I;

- JUISL CHemlbIX M cIaboBUAALIMX OOyYaroIMXCs: YMEHHE MCIIOJIb30BaTh pelbe()HO TOUYECUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

2. Conep:xaHue y4eOHOTo npeaMera «Xumus» Ha 62a30BOM YPOBHe CpeIHEro
001ero o0pa3soBaHus

2.1. OcHOBBI OpPraHUuYecKoil XUMHHU

2.1.1. OcHoBHBIE NOHATHSA OPraHMYeCcKOl XMMHH



IlosiBieHUEe U pa3BUTHE OPraHMYECKOM XMMHUHM Kak Hayku. [Ipeamer u 3HayeHue OpraHu4ecKoin
XUMHUHU. MecTo M 3HauyeHUEe OPraHMYeCKOM XMMHU B CHUCTEME €CTECTBEHHBIX HayK. [Ipnuunnbl
MHOroo0Opa3usi OpraHMYeCKUX BEILECTB. YTIJIEPOJIHBIM CKEJIET OpraHUYeCKOHd MOJIEKYJIbI.
KpatHocte xumudeckoil cBA3M. (OCOOEHHOCTh XUMMUYECKHMX pPEaKUUH  OpraHMYecKHx
COCIMHECHU.

CrpykTypHass Teopus OpPraHMYECKMX COCIUHEHHH. XHMHUYECKOE CTPOEHHE Kak MOpPAIOK
COEIMHEHUSI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEGHTHOCTU. OCHOBHBIE IOJIOKEHHSI TEOPUU
XHMHYECKOTO CTPOCHHUS OpraHMyYeckux coeauHeHuit A. M. BytiepoBa. 3aBUCMMOCTb CBOMCTB
BELIECTB OT XUMUYECKOT0 CTPOEHUs MoJIeKyIl. Mi3omepust U n30Mepsbl.

Knaccugukanus oOpraHudeckux COEIMHEHMH. YTIeBOAOPOAbl M MX (DYHKIMOHAJIbHBIE
npousBojHbie. [lonsTHe 0 GyHKUMOHATBHOU Tpymie. ['omonorus. IlpuHIMIBI K1accupuKanum
OpraHMYeCKUX coenuHeHui. CucreMarndeckas MeXAYyHapoAHas HOMEHKIATYpa W ITPUHIIMIIBI
0o0pa30oBaHMs Ha3BaHUI OPraHUYECKUX COEIMHEHUM.

Jdemoncrpanuun. 1. Pasnoxxenue caxapa. 2. Koyekuus OpraHn4ecKux BELIECTB U MaTEpUAJIOB.
3. Mozenu opraHMYeCKUX MOJIEKYJI.

2.1.2. YriieBoaopoasbl.

Auakaunbl. CmpoeHnue monekynvl memana. 'oMonorudeckuii psj akaHoB. ['omonoru. M3omepust
Y HOMEHKJIATypa ankaHoB. PU3NYECKUE CBOMCTBA AJIKAHOB U 3aKOHOMEPHOCTU HMX W3MEHEHUS.
XuUMHYEeCKHEe CBOMCTBA (HA MPUMEpE METaHa U 9TaHa): PeaklMK 3aMelieHus (TaJIoreHUPOBAHUE),
JETUAPUPOBAHMS KaK CIIOCOOBI MOJYyYSHHs BaKHEHUIINX COEJAMHEHUH B OPraHU4YeCKOM CHUHTE3E,
rOpeHUe MeTaHa KaK OJUH M3 OCHOBHBIX MCTOYHMKOB TEIJIa B IPOMBIIIJIEHHOCTH U OBITY,
nuponu3. HaxoxzaeHue B Ipupoae W INPUMEHEHHME AalKaHOB. [lowamue o0 YUKIOAIKAHAX.
Aakenbl. Cmpoenue monexkynvl smuiena. I'omonorudeckuit psn ankeHoB. Homenkmarypa
ankeHoB. M3omepus yriiepoJHOro cKeneTa u MOJI0KEHHUsI KpaTHOW CBSI3U B MOJIEKYJIAX AJIKEHOB.
@dusnyeckue CBOMCTBA alKEHOB. XHUMHUYECKHE CBOMCTBa (Ha IMpUMEpE OSTUIIEHA): peaKluu
NPUCOEIUHEHNUs (raJIOTeHUPOBAaHUE, TUAPUPOBAHKE, THApATALUs, THIPOraJOreHUPOBAaHUE) KaK
crocod Tmnosy4yeHHus (PyHKIMOHAIBHBIX MPOU3BOJAHBIX YIJIEBOAOPOJOB, TropeHus. Peaxknuu
IIPUCOEANHEHU K ToMoJioraM stuiieHa. [IpaBmiio MapkosaukoBa. [lonumepusanus 3TuiIeHa Kak
OCHOB HO€ HaIpaBJIEHUE €ro HCIoyb30BaHMs. [loaM3TUIEH Kak KPYMHOTOHHAXHBIA MPOIYKT
XMMHUYECKOT0 Npou3BoJCTBa. llodydeHue 5TuiIeHAa B NPOMBINUIEHHOCTH (JIETUApUpOBAHHE
3TaHa) U B JJabopaTopuu (feruaparanus 3TaHona). [lpumMenenue stusnexa.

Aaxanmenbl M Kaydyyku. [ToHatue 00 ankagueHax Kak yrieBOAOPOAAX C JABYMS JIBOMHBIMH
cBs3simMu. [lonmumepusanus auBuHUIA (OyTaaueHa-1,3) kak cnoco0 MoaydyeHUuss CHHTETUYECKOTO
Kay4yyka. HarypanbHbII U CHHTETMYECKMH Kaydyku. BynkaHumszanus kaydyka. PesuHa.
[IpuMmeHeHre KaydyKa U pe3HHBI.

Aaxkunbl. Cmpoenue monexkyavl ayemuiexda. I'oMonoruueckuii paj ankuHoB. HomeHknarypa
ankuHOB. M30Mepust yriaepogHoro CKeneTa U MOJIOKEHUs KpaTHOW CBS3M B MOJIEKYJIE aJKUHOB.
dusnueckue CBOICTBa aJKMHOB. XMMHUYECKHE CBOMCTBa (Ha IpUMeEpe aleTHIIeHa): peaklUuu
pUcoeANHEeHNs (TajloreHUpoBaHUE, THIPUPOBAHUE, THIpATAlMs, THAPOraJOreHUPOBaHNE) KaK
Croco0 TMOJy4eHHUs MOJMMEPOB M JPYTUX IOJIE3HBIX MPOJIYKTOB, FOPEHHE AalleTUICHA Kak
VCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU JUIS CBAPKU U PE3KU METAUIOB, JUMEpH3alus U
Tpumepusanus. [Tonyuenune anerunena. [Ipumenenue aneruneHa.

ApeHnbl. beH3051 Kak IpenCcTaBUTENh apOMaTUYECKHX YIVIEBOAOPOAOB. Cmpoernue monexynvl
bensona. dusnueckue CcBoicTBa OeH30ila M TOJyoja. XUMHUECKHME CBOICTBA: peakluu
3aMelieHus B OEH30JIbHOM KOJble (raJloreHUpOBaHUE, HUTPOBAHUE, AJTKUIMPOBAHUE) Kak
CHoco0 MOJy4eHUs XUMHUECKUX CPEJICTB 3aLIUThl PACTEHUH, IPUCOECTUHEHUS (TUIPUPOBAHHE)
KaK J0Ka3aTelbCTBO HEMPEEIbHOIO XapakTepa OeH30J1a, peakllMi 3aMelIeHHs] B O0KOBOH Lienu
(Ha mpuMepe TOJyoJia), TOPEHUs], OKUCIEHHUs Toayosa. [IpumeHeHne OeH30J1a U €ro TOMOJIOTOB.
JdemoncTpauuu. 4. bpomupoBaHue rekcaHa Ha cBery. 5. ['opeHue MeTaHa, 3THIICHA, alleTUIICHA.
6. OTHOIIEHHE METaHa, STUJIEHA, alleTUJIeHa U OeH307la K pacTBOpaM IepMaHraHata Kajius U
Opomuoii Bome. 7. Ilomydenwe HTWieHa peakiued eruaparanydyd 3TaHONa, aleTHIeHa —
THJIPOJIM30M KapOu1a Kalblus.



Jladoparopubie onbIThl. 1. CocTaBieHue Mojenel ankaHoB. 2. B3aumopeiicTBue ankaHOB C
opomom. 3. CocTaBiieHHe MOJIeJIeil HeTIPEeAETbHBIX YIIIEBOJOPOIOB.

Kounrpoabsnas padora Ne 1. «YT11€BO10pOABIY.

2.1.3. Kucjopoa- u a3orcoep:xainiue opranHnyecKue coeTuHeHust

Cnuptel. Krnaccudukanus, HOMEHKIATypa, H30MEpUs CHOHUPTOB. [omonoruyeckwii psin
MpEAeNIbHBIX OJAHOATOMHBIX CHUPTOB. METaHON M 3TaHOJ KaK MPEACTAaBUTEIN IPECIbHBIX
O/IHOATOMHBIX cnupToB. DuU3nyeckue CBOMCTBA CIMPTOB. XUMHUYECKHUE CBOMCTBA (HA MpUMeEpe
METaHoJa M JTaHoja): B3aMMOJEWCTBHE C HATPUEM Kak CIOCO0 YCTAaHOBJICHHUS HaIMYUs
TUAPOKCOTPYIIBI, PEAKIMs C TaJOreéHOBOAOPOJaMH KakK CIOCO0 IMOJIY4YEHHsI pacTBOPUTEINIEH,
JNEeruapatanns Kak Croco0 MOJIy4eHHUs O3TUJICHA, peaklus ropeHus (COUPThl KaK TOILTUBO),
OKHCIIeHHE B anpaerui. [lomydenue MeTaHona U3 CHHTE3-ra3a u 3TaHoja (OpoKeHHE TIHOKO3BI,
TUApaTalys 3TUIeHa, ET0YHONH TUAPONIN3 rajoreHsTaHa). [[puMeHeHne MeTaHona U 3TaHOIA.
DU3NO0JIOTUYECKOE JEHCTBUE METAHOJIa M 3TAaHOJIa HA OPraHu3M YEJIOBEKA. JTUJIEHIJIMKOIb U
MIMIEPUH  KaK  [PEACTaBUTENM  IPEAENbHbIX  MHOTOATOMHBIX  cnupToB. llomyudenue
STUJICHTIIMKOJSA OKUCICHUEM ITHWJIEHA BOJIHBIM PAcCTBOPOM INepMaHraHara Kauus. dusndeckue
CBOMCTBAa ATWICHIJUKONS M INMIEpUHA. XHUMHYECKHE CBOWCTBA MHOTOATOMHBIX CIIMPTOB:
pEaKUHH C HAaTpPUEM, TaTOr€HOBOAOPOJAMH, a30THOM KHCIOTOM. HuTpormuuepun u ero
paznoxenue. KauecTBeHHass peakuus Ha MHOTOAQTOMHBIE CIUPThI U €€ NPUMEHEHHE s
pacro3HaBaHusl INIMIEPUHA B COCTaBE KOCMETHMYECKUX CpelcTB. IIpakTHueckoe NpuMEHEHHE
STUJIEHTJIMKOJIS U TJIMLEPUHA.

®enou. CtpoeHne MoJekynbl ¢eHona. dusmdeckne cpoiicTBa (eHosa. B3ammHOe BiHsSHEE
aTOMOB B MoJieKyJe eHona. XMMUYECKUE CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM, THAPOKCHIOM
HaTpus, OpoMOM, pa30aBIIeHHOW a30THOW KHCIOTOU. DeHonogopmanvoecuonas cmoia.
KauectBennslie peakuuu Ha ¢eHol. [Ipumenenue genosna. TOKCHIHOCTH QeHOoMa.

Aabaeruabl U KeToHbl. KapOoHWIbHas 1 anbjeruanas rpynmnsl. HoMeHknaTypa anbieruioB u
KeToHOB. Metanans (popmanmpaerun) u dTaHaidb (alETAIbAETH]) Kak MpeICTaBUTENIU
IpeleNbHbIX albJeTu0B. ALIETOH KakK MpeJIcTaBuTeNb KeToHOB. dusmueckue cBOMCTBa
QIBJETUAOB U KETOHOB. XHUMHUECKHE CBOWCTBA (peakuusi OKHUCIEHHs B KUCIOTY U
BOCCTaHOBJEHMsI B cnupT). KauecTBeHHble peaklMM Ha albJETHAHYI0 TIpynmy (peaxius
«cepedpsHOro 3epkaiay, B3auMojeicTBue ¢ ruapokcuoM Meau (1)) m ux nmpumeHeHue Juis
OOHapyXeHHs] TpPEeNbHbIX albJETU0B B IPOMBIIUIEHHBIX CTOYHBIX BOJAaX. TOKCHYHOCTH
anpaeruaoB. [lomydyenue anbpaernoB 1 keToHoB. [Ipumenenune popmanbaeruaa, aleTaabaeruia
Y alleTOHA.

KapoOonoBbie kucaorel. Kap6okcunbHas rpynna. HomeHkinaTypa 0JHOOCHOBHBIX KapOOHOBBIX
KucaoT. Pusnyeckue cBoiicTBa KapOOHOBBIX KHUCIOT. MypaBbHHas M yYKCYCHasl KUCJIOTBI Kak
NpPEJCTaBUTENIN TPENENbHbIX OJHOOCHOBHBIX KapOOHOBBIX KucioT. [IpencraBnenue o0
apomaTudeckux (OeH30iiHas), HempeAeNbHbIX (aKpUJIOBas, OJEHUHOBAs), JUKAPOOHOBBIX
(raBeneBasi), THUAPOKCHUKApPOOHOBBIX (MOJOYHAs, JUMOHHas) ¥ BBICIIUX KapOOHOBBIX
(MampMUTUHOBAsE M CTEAapUHOBAs, OJIEMHOBas) KucioTax. [lomyueHue KapOOHOBBIX KHCIIOT
(oKuCIIeHUE ANbJETUAO0B, IEPBUYHBIX CIIUPTOB, TOMOJIOroB OeH3o0ia). Crennpuieckue crnocoobt
MOJIYYCHHUS MYPaBBbUHOM M YKCYCHOM KHCIOT. XMMHYECKHE CBOMCTBA (Ha MPHUMEpPE YKCYCHOM
KHCJIOTBI): pEaklUuu C MeTaJllaMH, OCHOBHBIMH OKCHAAMM, OCHOBAaHUSIMH M COJISIMH Kak
MOJITBEPK/IEHUE CXOJACTBA C HEOPraHMUYECKUMHU KUCIOTaMH, peakius dTepudukaium Kak crnocod
MOJYYEeHHUsI CIOXKHBIX 3(UPOB, TaJOTEHUPOBAHUE MO O -yrJIepoAHOMY aromy. llpumeHeHue
MYypaBbUHOH, YKCYCHON 1 O€H30MHON KHUCIIOT.

Caosxnbie 3¢upbl. CroxHble 3(QUpBl KaK MPOIYKTHI B3aUMOAEHCTBHS KapOOHOBBIX KHCIOT CO
cnupramMud. Homenknatypa cioxHbeix 3¢gupoB. ['maponus crnoxsbix 3¢upos. IlpuMenenue
CJIOKHBIX 3()UPOB B MEAMLIMHE, MUILEBOM U Map(pIOMEPHON MPOMBIIUICHHOCTH, B MOJIYYEHUHU
MOJIMMEPHBIX MATEpUAJIOB.

Kupsi. )Kupsl Kak ci10xHbIe 3QUPHI TIUIEPHHA U BBICIIMX KapOOHOBBIX KUCIOT. PacTuTenbHble
Y J)KUBOTHBIE JKUPBI, UX COCTaB, PA3JIM4ME B CBOMCTBaX. [ MaporeHns3anus KupoB, COCTOSIINX U3
OCTaTKOB HENPEIEIbHbIX KHUCIOT. Pacno3HaBaHuE pacTUTEIbHBIX JXUPOB HA OCHOBAaHUU HX



HEMpeAeabHOr0 Xapakrepa. ['MAponu3 WM OMBUICHHE XHPOB KaK CIIOCOO MPOMBIIUICHHOTO
MOJIyYeHUsI COJIed BBICHIMX KapOOHOBBIX KHCIOT. [IpumenHenue xupoB. DyHKIHUU >KUPOB B
opranu3Me. MpUId KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. Moome CBOHCTBA MbLIA.
YraeBoabl. Kiaccupukauus yrieBogoB. Haxoxxnenuwe yrie BoaoB B mpupoge. DyHKUuu
JIJIEBOJOB B  PAaCTUTENIbHBIX M JKMBOTHBIX opranusmax. @orocuHre3. [moko3a Kak
NPEACTaBUTENb  MOHOCaxapuaoB. @Pusnueckue CBOMCTBA  TIUIIOKO3bl.  [NroKo3a  Kak
aNbJETUIOCIUPT: peakuuu ¢ ruapokcuaoM wMeau (II) m amMmmuauHbIM  pacTBOpPOM OKCHJIA
cepebpa (I). BpokeHue TFOKO3bI (MOJIOYHOKHCIOE U CIUPTOBOE). 3HAYCHHUE W MPUMEHCHHUE
TJIFOKO3BI.

Caxapo3a. Caxapo3a Kak MOpeACTaBUTENIb AucaxapulioB. ['maponu3 caxapo3bl. CBOHCTBa U
IIPUMEHEHUE CaXapo3bl.

Honucaxapuabl. Kpaxman, nemnono3a U TJIUMKOIEH KakK IPEJCTABUTEIN IMOJUCAXAPUJIOB.
Kpaxmai, nemirono3a U TIMKOTEH KaK OMOJIOTHYECKHEe MOJMMEPHI, UX CTpOeHHE. XUMHUYECKUe
CBOICTBa KpaxMaia M IeJITI0I03bl (TUIPOIN3, KaYeCTBEHHAs PEeaKIMsl C HOJJOM Ha KpaxMal U ee
IpUMEHEHHE I OOHapy)KeHUs Kpaxmaja B [poayKTax nuTaHus). I[lpumenenue
U OUoornYecKas pojb MOIUCAXAPUIOB.

AmMunbl. CTpoeHHe U CBOWCTBA aMMHOB. AMHMHBI KaK OpraHnyeckue ocHoBaHus. OcoOeHHOCTH
AHWIMHA U €ro XMMHUYECKHe CBOWCTBa (B3aHMMOJCIHCTBHE C COJSHOW KHCIOTOW U OpPOMHOM
Bojoi). Peakius ropenusi amuHoB. [lonyuenue ammuoB. [lonmydeHue aHuwiIMHaA 1O peaKIUU
H. H. 3ununa. [IpumeHenre aM1HOB.

AMuHOKHCJI0TBI. COCTaB M HOMEHKJIATypa aMUHOKUCIOT. [ TMIuH, ajaHuH, BalWH, LUCTEUH,
CepUH M (DeHUJIANIaHWH KaK MPEJCTaBUTENU MPUPOAHBIX aMUHOKHUCIOT. DU3ndeckue CBOICTBa
AMHHOKHUCIIOT. AMUHOKHCIIOTHI KaKk aM(pOTEepHbIEe OpraHMYeCKHe COeIMHEHHs (B3aUMOJICHCTBHE
¢ menodyamu u kucioramu). llemtunnas cBsa3p. OOpasoBanue mnoiunentuaoB. OOHapyx)eHUE
0OeKOB C TIOMOINBIO KAaueCTBEHHBIX (LIBETHBIX) peakuuil. buomornueckoe 3HaueHUe
0-aMHHOKHUCIOT. O6acT NPUMEHEHNs: aMUHOKHUCIIOT.

Beaku xak npupoansie 0uonoaumepsl. CoctaB u crpoeHue 6enkos. [lepBuynasi, BTopuuHas,
TPETUYHAsT M YETBEPTHYHAs CTPYKTYpbl Oenka. XHMMHYECKHE CBONCTBA OEJIKOB: THUIPOJIHU3,
neHatypanus, ropenue. buomornueckue ¢yHkiuu OenkoB. IIpeBpamieHust OeTKOB MUINK B
OpraHusMe.

NpenTuduxkanusa oOpraHuveckux coeAuHeHMid. ['eHeTHyeckas CBS3b MEXKIY KiaccaMH
OPraHMYECKUX COeIMHEHWH. THmbl XMMHUYECKMX peakuMid B OpPraHUYECKOM XHMHHU.
Jemonctpanuu. 8. OxucieHue »sTaHona B anbaerua. 9. KauecTBeHHble peakuu Ha
MHOroaToMHsble cnupThl. 10. PacTBopuMocTh (eHONa B BOe pU OOBIYHOM Temmeparype U Mpu
HarpeBanuu. 11. [lonydyenue ¢enonsara Harpus. 12. Ocaxnenue geHosna U3 pactsopa GpeHosuTa
HaATpUs MOJ AeWcTBUEM yriekucnoro ra3a. 13. KauectBennsle peakuuu Ha denon. 14. Peakmus
«cepedpsinoro 3epkaia». 15. Okucnenue rimoko3sl ruapokcugom menu (II). 16. KauectBennas
peakuusa Ha Kpaxmai. 17. Peakuus anmnuHa ¢ 6pomHO# Bojoi. 18. Koslekuus aMUHOKUCIIOT.
19. JlokazaTenbCcTBO HanMyusl (PYHKUHMOHAJIBHBIX TPYNI B pacTBOpax aMUHOKHUCIOT. 20.
PactBopenue u ocaxxaenue 6enkoB. 21. L[BeTHble peakiuu 6enkoB. 22. 'opeHne NTHYBETo mepa
Y IIEPCTAHOW HUTH.

JlabopaTopusie ombiThl. 4. CBoiicTBa 3THiOBOro cnupra. 5. CpolicTBa riMuepuHa. 6.
CaolicTBa yKCycHOM KHCHOTHI. 7. CBoiicTBa OeH30MHON KUCIOTHL. 8. ['maponus acnupunHa. 9.
Csotictsa roko3bl. 10. [[BeTHBIE peakiiuy OEIKOB.

KonTpoasnas padora Ne 2. «Kucimopo- 1 a30TcoiepKaiiue OpraHnyeCcKue BeIecTBay.

2.1.4. Bbicokomousiekyasipuble BemecTBa [lonstue o mnoaumepax. Makpomorekyna,
CTPYKTYpHOE 3BEHO, CTENEeHb NOJUMEpU3alMh, MOHOMEp. ['oMomoIuMepbl U COMOJUMEPHI.
[Tonmumepuszanuss ¥ TOJMKOHAEHCAIMS KaK METOAbl IoJydyeHus mnoaumepoB. CoBpeMEHHbIE
nojMMepHble  Marepuainbl. [lmacTmaccsl  (NMOMMATHIIEH,  MOJIAIPOINWJIEH,  MOJUCTHPOI,
NOJMBUHUIIXJIOPU, TOJIMATHIIEHTepedTanar). BomokHa npupoaHblie, HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO) M CHHTETHYeCKHWe (KalpoH, HAWJIOH, JIaBCaH, CHAHACKC, JIalKpa).



OnactoMepsl. Kayuyk mnpupoasslii M cuHTeTHdeckuil. Bynkanuzanus kayudyka. Pesuna u
300HUT.

JemoncTpanuu. 23. KoieKIuu 1miacTMacc, 3J1acTOMEpOoB, BOJIOKOH. 24. ['openue nemnynonaa.
JlaGoparopHble onbIThl. 11. OTHOUIEHHE CUHTETUYECKHUX BOJOKOH K pacTBOpaM KHUCIOT W
LIeJI0Y€eH.

2.2. TeopeTnueckne 0CHOBbI XUMHHU

2.2.1. BemecTBO

Crtpoenue BeuiecTBa. BaxxHeillne MoHATHS XUMUU: aTOM, MOJIEKYJia, OTHOCUTEJIbHAS aTOMHAas
Macca, OTHOCHUTENIbHAs MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJSpHAas Macca
BemlectBa. IlpocTeie W cioxHble BemecTBa. Mertamibl M HemeTauibl. Heopranumueckue u
OpraHMuYecKHe BellecTBa. BelecTBa MOJEKYJISIPHOTO U HEMOJIEKYJSPHOILO CTPOEHUS.
CoBpeMeHHas MoJieb cTpoeHus atoma. Aapo aroma. [Iporonst. Heittponsl. M30TombI. ATOMHAS
opbutanb. s-, p-, d-, fropoutasm. CTpoeHHE >IEKTPOHHBIX O0OJOYEK aroma. DIEKTPOHHAs
KoHurypauust atomMa. OcHogHoe u 6030)dicoeHHble cocmoanus amomod. Knaccudukanus
XUMHYECKHX DJJIEMEHTOB (s-, p-, d-anemeHTbl). OCOOEHHOCTH CTPOEHHS SHEPreTUYECKUX
ypoBHell atomoB d-anmemenToB. Ilepuoamueckas cuctema xumudeckux osnemento [I. U.
Menneneesa. [lepuonnueckuit 3akon . 1. MenneneeBa. @usnyecknii cMmbica llepruoanyeckoro
3akoHa /I. 1. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH M3MEHEHUsI CBOWCTB 3JIEMEHTOB U HX
COeIMHEHUH (BBICIIMX OKCHUIOB M THAPOKCHIOB) MO mepuoaaM u rpymnaMm [lepuoamueckoit
CUCTEMBbl (Ha IpPUMEpE DJIEMEHTOB MabIX I[EPUOJOB U IJIABHBIX MOATrPYII). IneKmpouHas
npupooa  Xumuyeckou  c@asu.  DIEKTPOOTPULIATENbHOCTh. THUIBI  XMUMHYECKOH  CBS3U
(koBayieHTHasi, WMOHHAs, Meraumueckas). KoBanmeHTHas CBsi3b (HEMoOJIApHAs H TIOJIApHAs).
OOMEHHBIN U JTOHOPHO-AaKIENITOPHBII MEXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOU cBs3u. MonHas
CBSI3b M MEXaHM3M ee oOpa3oBaHus. Mertammuueckas cBs3b. Kpucraumdeckue u amopgHuie
sewjecmea. TUNBI ~ KPUCTAITMYECKHX  pEHIETOK  (aToMHas, MOJEKYJSpHas, HOHHa,
MeTajuInueckas). 3aBUCHMOCTh (PU3MUECKHX CBOWCTB BEMIECTBA OT THUIA KPHUCTALIIUYECKOU
pewerku. Bogopoanas cBsa3b. [IpuumHbl MHOrooOpasust BemiecTB. PacTBopsl. PacTBoprMoOCTh
TBEPAbIX BEIIECTB, JKUJIKOCTEM M ra3oB B Boje. HacblllleHHblE, HEHACBIILIEHHbIE U
nepechleHHbie  pactBopbl. [loHsTHe o0  kpuctamuoruapatax. CrmocoObl  BBIpaKEHUS
KOHIEHTPALlUU pacTBOPOB. MaccoBasi 10151 paCTBOPEHHOTO BEILIECTBA.

Hucnepchvle cucmemul. Konnouousie pacmeopul. Ucmunnvle pacmeopwi. B3gecu (cycnenzuu u
amynvcuu). 3onu, eenu. Ippexm Tunoana. Koaeynayus. Cunepeszuc. [Ipumepvl KoAIoUOHbIX
cucmem 6 NOBCEOHEBHOU JiCU3HU. DIEKTPOIUTUYECKAs] TUCCOLMALUA. DIEKTPOIUTHL. MOHBI
(xaTroHbl U aHuOHBI). Crenenpb aucconuanyu. CUIbHBIE U clladble 3JIEKTPOJIUTHI, 0COOEHHOCTD
ux aucconmanuu. OnpeseneHre BaXHEHIINX KIaCCOB HEOPTaHUYECKUX COeTUHEHUN (OKCHIOB,
KHCJIOT, OCHOBAaHUM M COJIEH) B CBETE TECOPUU DIICKTPOITUTHUECCKON Aucconuamuu. Jlucconuanus
Bosbl. KucnoTHocTh cpenpl (KUCIOTHasA, HEHTpalbHas W IIeJo4YHas cpena). BomoponHslit
nokasarenb. pH pacTBopa Kak Mmokaszareib KHUCIOTHOCTH cpelibl. IHaukaTops! (yHUBEpCalbHbIH,
JaKMYC, METHJIOpAHX U (eHosTaneny).

2.2.2. XuMnyecKne peakiuu

VYpaBHEHHs] XMMHUUYECKHX peaklUuid M pacueThl 1Mo HUM. Pacuer MoOJISIpHOM Macchl BEILECTBA.
Bbruncnenuss mo XUMHUYECKUM YpaBHEHHUSM KOJMYECTBa, OOBbEMa, MacChl BEIIECTBA IIO
KOJINYECTBY, 00BEMY, MACCE PEAreHTOB WU MPOIYKTOB PEaKIHH.

Xumuyeckue peakuuu. ['OMOreHHble M TeTeporeHHble peakiuu. CKOpOCTh peakiuu, ee
3aBUCHUMOCTh OT Pa3NUYHBIX (AKTOPOB: MPHUPOABI PEATUPYIOLIUX BEIIECTB, KOHIEHTPALIUU
pearupyromux BeEIIeCTB, TeMIIepaTyphl, IJIOMAAN pPEAKIMOHHON MOBEPXHOCTH, HaIMUUs
karanuzaTtopa. Karanus. Ponb kaTann3atopoB B NMPUPOAE U MPOMBIIUIEHHOM IMPOU3BOJICTBE.
OO6paTuMOCTh peakiuii. XUMHYECKOE PAaBHOBECHE M €T0 CMEIICHHE IO JSHCTBHEM Pa3IMUHBIX
(bakTopoB (KOHIICHTpAIIMS PEAareHTOB WIHM MPOIYyKTOB pPEaKIUU, AABIICHUE, TeMIlepaTrypa) Uis
CO3/IaHMSI ONITUMAJIBLHBIX YCJIOBUM MPOTEKaHUs XuMHUUecKkux npoueccos. [Ipunmun Jle [larenpe.
Peakmuu B pacTBOpax 31eKTpoauTOB. Peakiy HOHHOTO oOMeHa. Y CIIOBHSI MPOTEKaHUS peaKInii
noHHoro ooMeHa. Kauectsennsie peakunu. [loHaTHEe 00 aHATUTUYECKON XUMUH.



I'mpponus coned. I'naponus no KaTuOHy, 10 aHUOHY, 110 KATUOHY U 110 aHUOHY. Peakuus cpenbl
BOJHBIX PacTBOPOB coJjicii. OOpaTUMBIF U HEOOPATUMBIN THAPOJIN3 COJICH. 3HAaYCHHE THAPOIIHN3a
B OMOJIOTHYECKUX OOMEHHBIX MTPOIECCaX.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE peakiuu. lIpomecchl OKHUCIEHHS U BOCCTAHOBIICHUS.
OxucnauTenb U BOCCTAHOBUTENb. THUIMYHBIE OKUCIUTENN M BOCCTAHOBUTENU. [ anbeanuueckue
anemeHmul U akkymyasimopsl. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEAKIUU B IMPHUPOJE,
IIPOM3BOJICTBEHHBIX IPOLIECCAX U JKU3HEAEATEIbHOCTH OPraHU3MOB. DJIEKTPOJIU3 PACTBOPOB U
pacmiaBoB. [IpuMeHeHne 37eKTPoan3a B IPOMBIIUIEHHOCTH.

Hemouncrpamun. 25(1)1. Paznuunsie dopmbr Ilepuonmyeckoii cuctemsl [[. . Menneneesa.
26(2). ITonyuenne u nepexpucraiusanus woauaa cBuHma (1) («30m0TOM  HOKIBY).
27(3). Dbdexr  Tunpmans.  28(4).  DJICKTPONPOBOAHOCTH  PACTBOPOB  3JICKTPOJIUTOB.
29(5). 3aBHCHUMOCTb CTEMEHH SJICKTPOIUTHUCCKON JUCCOIMAIMM YKCYCHOM KHCIOTBHI OT
pazbaBnenus pactBopa. 30(6). OnpenesieHne KUCIOTHOCTH CPEAbl C MOMOIIBIO YHUBEPCATBHOTO
unaukatopa. 31(7). I[lpumepsl peakiuii HOHHOTO OOMEHa, UAYIIUX C 00pa30BaHHMEM OCAIKa,
raza win Boabl. 32(8). 'maponus coneid. 33(9). MeaHO-IIMHKOBBIN TalbBAHUYECKUM AJIEMEHT.
34(10). 3aBUCHMOCTh CKOPOCTH PEaKIIUH OT MPUPOJbI BEIIECCTB HAa MPUMEPE B3aMMOICHCTBHSI
pacTBOpPOB pa3IMYHBIX KHUCIOT OJUHAKOBOM KOHIEHTPAMM C OJUHAKOBBIMU KYyCOUKaMH
(rpaHynaMM) LMHKA M OJUHAKOBBIX KYCOUYKOB Pa3HbIX METaUIOB (MarHus, LMHKA, JKeies3a) C
pacTtBOpoM coJsiHOM KHUCJIOTHL. 35(11). 3aBUCUMOCTh CKOPOCTH pEAKIMH OT KOHIEHTPAIUH
pearupyromux BeIIeCTB M TEeMIepaTypbl Ha MpUMEpe B3aUMOJICHCTBUS PACTBOPOB CEPHOM
KHUCIIOTBI C pacTBOpaMu THOCYJIb(aTa HATpusl pazIU4YHONM KOHIEHTPALMU M TEMIIEpaTyphl.
36(12). 3aBUCHMOCTb CKOPOCTH pEaKLMU OT KaTalu3aTopa Ha MpUMepe pasziioKeHUs MepOKCUaa
BOJIOPOJia C ITOMOIIBI0 HEOPraHUUECKUX KaTaIU3aTOPOB U MPUPOAHBIX OOBEKTOB, COJAEPIKAIINX
Karanasy.

Jlaboparopubie omnbiThl. 12(1). Bomopoassiii mnokasatenb. 13(2). [Ipu3Haku mnpoTekaHus
xumudeckux — peakiuii.  14(3). YcnoBus — mpoTekaHHMs  peakuMid  MOHHOTO  OOMeEHa.
15(4).  KauectBeHnbie peakiuu. 16(5). OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIE — PEAKIIUH.
17(6). Ckopocth xumudeckoit peakiuu. 18(7). Xumuueckoe paBHOBECHE.

Kourpoasnas padora Ne 3(1). «BemectBo. XuMuueckue peakimum.

(B ckobkax yka3zaHa Hymeparms s 11 kimacca.)

2.3. Heopranmueckasi XumMust

Knaccugukanus HeopraHnueckrx BeIecTB.

ITpocteie BemecTBa — HeMmeTauibl. PU3HYECKHME CBONCTBA HEMETAUIOB. AJUIOTPOIUSL.
XuMH4YecKue CBOICTBA HEMETAIIIOB Ha npuMepe raJIOreHoOB.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA BOJOPOAA, KUCIOPOJa, FAJIOTEHOB, CEPBI, a30Ta,
docdopa, yriaepoma, KpemHus. BzammonelcTBHe ¢ MeTaulaMH, BOJOPOJIOM U JAPYTHMHU
HeMeTaulamMd. Hemertannel kak TunuyHble okucauTenu. CBoMCTBa HEMETAUIOB  Kak
BOCCTAHOBUTENEH.

ITpocteie BemectBa — Metauibl. [lomokenne weramioB B Ilepumonnueckoil cucreme.
Dusnueckue csoiicTBa MerawtoB. O0mmue cBoiictBa MeTaiuioB. CiuiaBel. XMMHUYECKHE CBOICTBA
MeTauioB. OKHCIHUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA METAJUIOB TIJIABHBIX U TMOOOYHBIX
noarpynn (Menp, kene3o). B3aumonelicTBue MeTalsIoB ¢ HEMETalllaMH, BOJAOH, KUCIOTaMU
U pacCTBOpPaMHU CoOJIeH. DIEeKTpOoXUMHUYEeCKUi psii HanpspkeHud MetayuioB H. A. bekerosa (psin
CTaHJAPTHBIX AJIEKTPOAHBIX TNOTeHIuanoB). Okpacka IJIaMEHH COEIMHEHUSMU METaJuIoB.
Koppo3uss MeTannoB Kak OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIN mponecc. Buael kopposun.
CrniocoObl 3aIUThl METAJIIOB OT KOPPO3HUH.

Mertannsl B npupoze. Ilonmyuenne meramnoB. Metannyprus. YepHast U LIBETHAsE METAJTypIHUs.
[Ipon3BOACTBO UyTyHa, ATFOMUHUS.

Nemoncrpamuu. 37(13). BzaumoneiictBe  OpoMHOM  BOJBI € HOJHMIOM  KaJlus.
38(14). Bzaumogeiicteue  amoMuHuss ¢ wogoM.  39(15). BaaumopeiictBue  mMeam ¢
KOHLEHTPUPOBAHHOM a30THOH kucioToi. 40(16). Anromorepmus.



JlaboparopHble OIIBITHI. 19(8). O3nakomIeHHE co CBOMCTBaMH HEMETAJIIOB.
20(9). BeiTecHeHne TajoreHoB u3 pacTBOpoB ux coieit. 21(10). O3HakoMIICHHE CO CBOMCTBaMU
MeTaJlI0B U cruiaBoB. 22(11). Oxpacka niaaMeHu CoJIsIMM METaJlIOB.

2.4. XuMusl ¥ KU3Hb

Hayunbple npuHLMIBI OpraHuM3allMM XHMHUYECKOro Npou3BoicTBa. I[Ipon3BoacTBO cepHOM
KHCJIOTBI.

Xumusi W dHepreTuka. l[IpuponHele HCTOYHMKH YyriaeBojopozoB. HedTsb, ee cocraB u
nepepaborka. Ileperonka u kpexkuHr HedTH. Hedrenponykrel. Ilonstue o mnuposnuse u
pudopmunre. OkTaHoBoe uncio Oer3uHa. OxpaHa OKpyKarolel cpenbl mpu HedrenepepadoTke
U TPaHCIOPTUPOBKE HePTenpoaykToB. [IpupoaHblii M MONyTHBINA HEPTAHOM ra3pl, UX COCTaB U
UCTIONb30BaHue. TormBo, ero Buabl. TBepbie BUABI TOIUIMBA: IPEBECHUHA, IPEBECHBIN, OyphIi U
KaMEeHHbIH yroiib, Top(d. AJIbTepHATUBHBIE UCTOUYHUKH SHEPIHH.

XumMusiT ® 310poBbe. XHUMHA UK. PanuonanmbHoe mnwurTaHue. [luwegvle 0ob6asku.
JlexapcTtBeHHble cpeacTBa. [lonarue o ¢papmaneBTuueckoit XuMuu 1 papmaxosoruu. Jlekapcraa:
IPOTHBOBOCTIAIMTENbHBIE  (Cylb(haHWIAMUIHBIE TIpenapaTsl, AaHTHOMOTHKH), aHAJIbI€TUKU
HEHApKOTUYECKHE (aCIUPUH, aHAJIBIMH, MAapaleTaMoll) U HapKOTUYECKUE, BSDKYIIHE CPEACTBa,
crepounnbie. ['opMoHbI. DepMEHTHI, BUTAMHUHBI, MHHEpaJIbHBIE BOJBL. [Ipo0iieMbl, CBsI3aHHBIE C
NPUMEHEHHEM JIEKAPCTBEHHBIX MpenapaToB. BpenHbie MpUBBIUKA U (DAKTOPHI, pa3pyLIaroIIne
310pOBbe (KypeHue, ynorpeOieHue ajkorois, HApKOMaHus).

Kocmernueckue u mapgromepHbie CpeICTBa.

bertoBag xumusa. Moromue u  yucTsamme cpenctsa.  Mbuio.  CTHpasbHBIE  TOPOLLIKH.
Or6enuBaremn. CpencTBa JTUYHON THUTHEHBL. Cpedcmea O0pvbObl ¢ ObIMOBLIMU HACEKOMBLMU:
penennenmol, uHcekmuyuosl. IlpaBuiaa Oe3omacHONH paboOThl C E€AKUMH, TOPIOYUMH H
TOKCUYHBIMU BEIIECTBAMHU, CPEJICTBAMH ObITOBON XUMUHU.

Xumust B cTpoutenbctBe. Iumc. M3Bects. Ilement. beron. Ilonbop onTuMambHBIX
CTPOUTENIbHBIX MAaTEPUAJIOB B MPAKTUUECKON JEATEIbHOCTH YEJIOBEKA.

XuMHsl B CeIbCKOM X03s1iicTBe. MuHepanbHble U opranndeckue yaoopenus. CpelcTBa 3aluThl
pacTeHuM.

Heoprannueckne matepuansl. CTEKIO U KEpaMHKa.

IInrMeHTBI B KpacKHu.

XuMHSA W DKOJIOTHA. XUMHUYECKOE 3arps3HEHHE OKPYKAIOUIEH Cpeabl M €ro IOCIEICTBUS.
Oxpana rugpocdepsl, MouBbl, aTMocdepbl, (Gopbl U (ayHbl OT XUMHUYECKOTO 3arpsA3HEHHUS.
«3eneHas XUMUS.

Mertonpl HayuHoro nosHaHus. Mcrounuku xumudeckoid nHpopmanuu. Ilonck napopmanuu no
Ha3BaHUAM, UACHTU(HUKATOPaM, CTPYKTYpHBIM hopmynam. Habmronenue, onucanue, usMepeHue,
runote3a. Ilouck 3akoHoMepHOcTel. HayuHblil skcriepuMeHT. MoAenupoBaHHE XMUMHYECKUX
IIPOLIECCOB M SIBICHHUH, XMMHMUYECKHH aHalIM3 M CHHTE3 KaK METOJAbl HAy4YHOI'O I1O3HaHUS.
Jemouncrpanuu. 41(17). Mozaenb «KHUIMSIIETO CIOS.

JlabopaTopusbie onbIThbl. 23(12). O3nakomiienue ¢ HedThio U HedrenpomykTamu. 24(13).
3HAKOMCTBO C MUHEPAJIbHBIMH YAOOPEHUSIMHA U U3YUYE€HUE UX CBOMCTB.

KontpoabHast padora Ne 4(2). «Heopranmueckas xumus. HaydHble OCHOBBI XMMHUYECKOTO
IIPOU3BOJICTBA.

2.5. Tunbl pacyeTHBIX 33124

1. Haxoxnenue MoneKyIsipHO (opMyssl ra3000pa3HOro yriieBOIOpPOJia MO €ro MIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB.

2. HaxoxpaeHue MOJEKYISIpHON (opMyssl Tra3000pa3HOro yIrJIeBOJOpOJAa IO MPOAYKTaM
CrOpaHHs.

3. Haxoxnenue MONEKYJISAPHOH (OpMyYJIBl OPraHMYECKOro BEIIECTBa IO €ro IJIOTHOCTH M
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOSAIIMX B €r0 COCTaB, WX IO MMPOYKTaM CTOPaHU.

4. PacueTbl MaccoBOM 10JM (MacChl) XMMHUYECKOTO COCIMHEHHS B CMECH.



5. Pacuersl Maccel (0ObeMa, KOJMYECTBA BEIIECTBA) HCXOTHBIX BEUIECTB WM MPOJIYKTOB
peakuu 1o H3BECTHOM Macce (00beMy, KOJIMYECTBY BEIIECTBA) PEareHTOB WM HPOAYKTOB
peaxkuu.

6. PacueTbl 00beMHBIX OTHOLICHHI ra30B MPU XUMUYECKUX PEaKLIUsIX.

7. Pacuersl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIINHU, €CIIM OJHO U3 BEILECTB
JTAaHO B BUJIE pacTBOpA C OINpEIeTICHHOW MAacCOBOM J10JIeH pacCTBOPEHHOIO BELIECTBA.

2.6. TeMbl NIPaKTHYECKUX PadoT

1. ITpaktrueckas pabora Ne 1 (10 kmacc). PacriosnaBanue mactmacc.

2. Ilpaktuyeckas padora Ne 2 (10 kmacc). PacriosHaBanue BOJIOKOH.

3. Ilpaktnueckas padora Ne 1 (11 kmacc). Pemenue sKCepUMEHTAIBHBIX 3a/lad MO TeMe
«XMMHYECKHUE PEAKLIUM.

4. Tlpaktrueckas padora Ne 2 (11 kmacc). [Tomydenne meaHOoro Kymnopoca.

3. TemaTnuyeckoe NJIAHMPOBAHUE Y4YeOHOIrO mpeaMeTa «XUMHUsS» Ha 0a30BOM
YPOBHE CpeaHero oo1mero oopazoBanusi U3 pacuera 14. B He1eJ1o.
1 4 B Hepeuro (Bcero 35 4, u3 Hux 1 4 — pesepBHoe Bpems) 10 kiaace

Knacc 10
Komnua | Temsbl Koany | OcHOBHBIE BUIBI OcHOBHEBIE
€CTBO €CTBO IEeITEIbHOCTH HaIpaBJICHUS
4acoB yacoB | oOydaromuxcs (Ha ypoBHE | BOCHMTATEIbHOU
YHHUBEPCATbHBIX Y4EOHBIX JIEeITEILHOCTH
JENCTBHI)
BBenenue 1 1.Meroast HayuHoro | 1 Hcmonb3oBaTh OCHOBHEIE [Tarpuotrueckoe
IMO3HAHMS METO/1bl HAYYHOT'O BOCITUTaHUE,
TO3HAHMS, IPUMEHSIEMbIE B | DKOJIOTHUYECKOE
XAMUH: HaOJIIOAEHHE, BOCIIUTAHUE
omHcaHue, U3MEpPEHUE,
JKCIEPUMEHT,
MOJICIUPOBAHUE

XUMHYECKHUX IIPOLECCOB U
SIBJICHHI, XUMHICCKHI
aHAJIN3 U CUHTES.
JleMOHCTpHpOBAaTh 3HAHKE
HMCTOYHUKOB XUMHUYECKOMI
uH(pOpMaIHH.
OcCymecTBISTh TOUCK
XUMHUYECKON HH(pOopMaIuu
10 Ha3BaHUSM,
UACHTU(HUKATOPAM,
CTPYKTYpHBIM (hopmysam
BewecTB. Kpurtnuecku
OLICHUBATh U
HMHTEPIPETUPOBATH
XUMHYECKYIO0 HH(POPMAIIHIO,
COJIEpIKaIIyOCs

B COOOIIEHUSX CPENICTB
MaccoBOM nH(popManuy,
pecypcax NHtepHerTa,
Hay4YHO-IIOMYJISIPHBIX
CTaThsIX C TOYKU 3pEHUS




€CTECTBEHHOHAYYHOMH
KOPPEKTHOCTH B IIETISX
BBISIBIICHHSI OIIIMOOYHBIX
CYXKJICHUU U
hopmupoBaHus
COOCTBEHHOM MO3UIUU

1.0cHoBHBIE
MOHATHSA
OpPraHuYecK
ol XUMHH

1. [Tpenmer u
3HAYEHUE
OpPraHMYECKON XUMHU

PackpeiBaTh Ha mpuMepax
POJIb XUMUU

B (hopMupoOBaHUHU
COBPEMEHHOM HAYyYHOU
KapTHUHBI MUDPA U B
MPAaKTUYECKOMN
JeSITeIbHOCTH YeJIOBEKa.
JlemoHCTpHpOBAaTh Ha
npuMepax B3auMOCBS3b
MEXIy XUMUEH U IPYTHMH
€CTECTBEHHBIMHU HaYKaMHU.
Paznuuare npeamersl
U3YYEHHUS OPraHNYeCcKO U
HEOPraHUYECKON XUMUHU.
OOBACHATD IPUYMHBI
MHOr000pa3us BEIIECTB Ha
OCHOBE 00IIHUX
MPEICTABICHUIN 00 MX
COCTaBE€ U CTPOCHHUH.
CpaBHUBaTh OpraHUYECKUE
Y HEOPTaHUYECKUE
COETUHEHMUSI.
JleMOoHCTpHUpOBaThH
MMOHMMaHHE 0COOEHHOCTEN
npoTeKaHus U Gopm
3aIMCel OpraHNnYeCKuX
peaKkuui.
Hnniocmpuposams na
npumepax cmaHosieHue u
960H0YUI0 OP2AHUYECKOU
XUMUU KAK HAYKU HA
DPA3TUYHBIX UCOPUYECKUX
9Manax ee pazeumuisl.
HaoOmronmats
JIEMOHCTPHUPYEMBIE OIBITHI
Y MaTepuabl, ONUCHIBaTh
UX C MTOMOUIBIO POJHOTO
SI3BIKA W SI3bIKA XUMUU

[Tarpuotrueckoe
BOCITUTAHUE,
HKOJIOTHYECKOE
BOCITUTAHUE

2. CTpyKTypHas
TEOPHSI
OpPraHUYeCKUX
COECTMHEHUN

XapakTepus3oBaThb
0COOEHHOCTH CTPOCHHUS
aToMa yriepoja.
OOBSACHATH TPHUYUHBI
MHOT000pa3us BEMIECTB Ha
OCHOBE 001X
MpeICTaBICHUI 00 UX
COCTaBE U CTPOCHUH.

ITatpuoTnueckoe
BOCIIUTAHUE,
JKOJIOTHYECKOE
BOCIIUTaHHE




DopmyJIHpPOBATH
MOJIOKEHUS TEOPUH
XUMHYECKOTO CTPOCHHS
OPraHUYeCKUX COCTUHEHUIN
A. M. bytneposa.
PackpsiBath Ha mpuMepax
MOJIO’KEHUS TEOPUU
XUMHUYECKOTO CTPOCHHUS

A. M. bytneposa.
OnepupoBarh MOHIATUSIMU
«BAJICHTHOCTBY, «CTEICHb
OKHUCIICHUS», «XUMUYECKOE
CTpOCHHEY, «CTPYKTypHas
dhopmyitay. MoaenupoBathb
MOJIEKYJIbI HEKOTOPBIX
OpPraHUYECKUX BEIECTB.
HaOmronare
JIEMOHCTPUPYEMbIE MOJIEIH
OPTraHUYECKUX MOJICKYIL.

3.N3omepust

OnepupoBarh NOHATUIMU
«U30MEP», «U30MEPUS».
OnuceiBath
IPOCTPAHCTBEHHYIO
CTPYKTYpPY H3Yy4aeMBbIX
BeecTB. OOBACHATh
MIPUYKHBI MHOTOOOpa3us
BEILIECTB Ha OCHOBE OOIINX
MpeACcTaBIeHUN 00 UxX
COCTaBE€ U CTPOCHHUH.
PackpsiBath Ha mpuMepax
HOJIOKEHUS TEOPUU
XUMHAYECKOTO CTPOCHUS

A. M. bytneposa.
CocTaBniaTh MOJIEKYJISIPHBIE
U CTPYKTYpHBIE (OPMYIIBI
OpPraHUYECKUX BELIECTB KaK
HocHTenel HHpopMaIu o
CTPOEHHH BEILECTBA, €TO
CBOMCTBAX U
MPUHAIIIEKHOCTH K
orpesieIeHHOMY Kiaccy
COCIMHEHMUIA.
XapakTepru3oBaTh
3aBHCUMOCTh CBOMCTB
BEIIECTB OT XUMHUYECKOTO
CTPOEHMS MOJIEKYI.
HaOmronats
JEMOHCTPUPYEMbIE MOJENH
OpPraHUYECKHUX MOJIEKYII

ITatpuoTnueckoe
BOCIIUTAHHUE,
HKOJIOTHYECKOE
BOCIIUTaHHE

4.OCHOBHEIE KJIACCEI
OpraHUYECKUX
COECTMHEHUN

OmnepupoBaTh HOHATHAMH
«(yHKIIMOHANbHAS
TpyIIay», «<roMoJory,

[Tarpuotrueckoe
BOCIIUTAHUE,
HKOJIOTHYECKOE




«TOMOJIOTHYECKas
Pa3HOCTbHY.
Knaccudunuposars
OpPTraHUYeCcKUe COSUHEHUS
[0 CTPOEHUIO YIIIEPOIHOMN
LEMH ¥ THITY
yIIEpOI-yIICPOAHON CBS3U.
Knaccudunuposars
IIPOU3BOIHBIC
YIJI€BOIOPOAOB 110

(b yHKIIMOHAIILHBIM
rpymnmnaMm. [IpumMenaTs
IIpaBHJia CUCTEMAaTUYECKOM
MEKTYHapOHOMN
HOMEHKJIATyphI KaK
CpeACTBa pa3TUYCHUS U
uACHTU(UKAINH BEIIECTB
10 UX COCTaBy U
ctpoeHuro. HaszpiBaTh
OpraHMYECKUEe COCTUHEHUS,
UCTIONB3YS TPaBUIIa
CUCTEMAaTUYEeCKOM
MEKTYHapOIHOMN
HOMEHKJIATypPBI

BOCIIUTAaHHUEC

2.YriieBoop
O/1bI

1. IIpenensHble
YIIE€BOIOPOIBI

Ha3zbiBaTh asikaHbl 1
LUKJIOAJIKAHBI 110
TPUBUAIILHOM U 110
MEXKIyHAPOAHOU
HOMeEHKarype. Onucvieams
cmpoenue MoJ1exy vl
memana. Paznuyars
MOHSTHS «U30MEP» U
«rOMOJIOTY. 3alUChIBaTh
(hopmyIbl H30MEPOB U
TOMOJIOTOB QJIKaHOB U
YUKTIOAIKAHO8, HA3bIBATh
ux. Mooenuposamo
CmMpoeHue u3yuaemvix
geujecme. XapakTepru3oBaTh
aJIKaHbl U YUKAOANKAHbL TIO
COCTaBY, CTPOCHHUIO U
(U3NYECKUM U XUMHUECKUM
CBOWCTBaM, YCTaHABJIMBATh
MIPUYHUHHO-CJIEICTBEHHBIE
CBSI3M MEXAY JaHHBIMU
XapaKTepUCTUKAMHU
BemiectBa. O600aTh
3HAHUA U JENaTh BBIBOJBI O
3aKOHOMEPHOCTAX
U3MEHEHUI CBOMCTB B
TOMOJIOTHYECKOM DALY
ankaHoB. [Iporuozuposars

ITatpuoTnueckoe
BOCIIMTAHHUE,
JKOJIOTHYECKOE
BOCITUTaHUEC




BO3MOYXHOCTh IIPOTEKaHUS
XUMUYECKHUX PEaKLUi Ha
OCHOBE 3HaHUU O THIMAax
XUMHYECKOM CBSI3H B
MOJIEKYJIaX PEareHTOB U UX
PEaKIIMOHHON CITOCOOHOCTH.
XapakTepus3oBaTh
MIPOMBIIIIJICHHBIC U
71abopaTOpPHBIE CIIOCOOBI
MOJTYYEHUS ATKAHOB.
[IpuBoaUTE MpUMEpPHI
XAMHYECKUX PEaKIUi,
PacKpBIBAIOIINX
XapaKTEPHbIE CBOMCTBA
QJIKaHOB C IEJIbI0 HX
uAcHTU(DUKAIH U
00BsICHEHHS 001aCTH
IPUMCHCHUS.
Hcnonb3oBars 3HaHUSA O
cocTaBe, CTPOCHHUH U
XMMHYECKHUX CBOMCT HOTO
NPUMEHEHUS B
MPAKTUYECKOU
nestensHocTH. Habmonath
JTEMOHCTPHUPYEMBIC U
CaMOCTOSITEJIbHO
TIPOBOIIMBIE OITBITHI.
Habmronate u onuckiBaTh
XUMUYECKHUE PEAKIINH C
MOMOILBIO POJTHOTO SI3bIKA U
si3bIka xumuu. Co0roaaTh
MpaBHIIa U MOJIH30BATHCS
npruemMamMu 6e30macHon
paboTel pu pabore ¢
XUMHYECKHMH BEIECTBAMH
U J1abopaTOpHBIM
000pyTOBaHUEM.

2. DTUIEHOBLIE
YTJIEBOJIOPOIBI

Ha3piBaTh ankeHsbl 1 10
TPUBHAIIBHOM, U 1O
MEXKIYHAPOIHOM
HOMEHKJIaType. 3anuchiBaTh
(hopMyIIbI H30MEPOB U
TOMOJIOTOB aJKEHOB U
Ha3bIBaTh UX.
Mooenuposams cmpoenue
u3y4aemulx eujecme.
Onucvleams cmpoenue
MOJIEKYJIbI ITUJIEHA.
Paznuuate nousTus
«U30MEP» U «TOMOJIOTY.
XapakTepru30BaTh AJIKEHbI
110 COCTaBY, CTPOEHUIO U

ITatpuoTnueckoe
BOCIIUTAHUE,
JKOJIOTHYECKOE
BOCITUTaHUE




(hU3MYECKUM U XUMUYECKUM
CBOMCTBaM, yCTaHaBIUBATh
IPUYUHHO-CIIEICTBEHHbBIE
CBSI3M MEXIY JTAHHBIMU
XapaKTePUCTHUKAMU
BEILIECTBA.
Ilpocnozuposamu ceoticmea
u3yyaemuvlx ewecms Ha
OCHOBAHUU Meopuu
XUMUYECKO20 CIPOeHUs.
Op2aHU4ecKux geuecms.
O06001aTh 3HaHUS U ACTaTh
BBIBO/JIBI O
3aKOHOMEPHOCTAX
U3MEHEHUI CBOWCTB B
TOMOJIOTUYECKOM PSITY
AJIIKEHOB. XapaKTepru30BaTh
MPOMBIIIUICHHBIC U
1abopaTOpHBIE CIIOCOOBI
MOJTyYEHUS AJIKEHOB.
[IpuBOUTE IPUMEPHI
XUMHYECKHUX PEaKIIHiA,
PaCKpBIBAIOIIUX
XapaKTepHbIE CBOICTBA
AIIKEHOB C IEJIbI0 UX
uAeHTU(DUKAINY U
00BSICHEHHS 00JIaCTH
PUMEHEHUS.
Hcnonb3oBars 3HaHUSA O
COCTaBe, CTPOEHUU U
XMMHYECKHUX CBOMCTBAX
QJIIKEHOB ISl 0€30MacHOro
MPUMCHCHHUS B
IIPaAKTUYECKON
nesATeTbHOCTH. ONBITHBIM
MyTEM JI0Ka3bIBaTh
HENpeeNIbHBIN XapakTep
YTJI€BOJOPOIOB.
HaoOmronath
JEMOHCTPUPYEMBIE U
CaMOCTOSITEIIbHO
MIPOBOIUMBIE OTIBITHI.
HaOsromaTh 1 OIKUCHIBATE
XUMHUYECKUE PEAKIINH C
TTOMOIIIBIO POJTHOTO SI3BIKA U
si3pika xumuu. CoOnroaaTh
MpaBUJia ¥ TIOJIb30BATHCS
npueMamu 0e301acHon
paboThI TP paboTe ¢
XUMUYECKUMH BEIIECTBAMU
1 1a060paTOPHBIM
o0opyoBaHEM




3.AnkaaueHsl 1
Kay4yKu

HaspiBaTh asikagneHsl U 1o
TPUBUAIILHOM, U 110
MEKTyHapOAHOMN
HOMEHKJIaType. 3anuchiBaTh
(hopMyIIbl H30MEPOB U
TOMOJIOTOB aJIKAJIMEHOB U
Ha3bIBAThH UX.
XapakTepu3oBaTh
AJIKaJUEHBI 110 COCTABY,
CTPOCHUIO ¥ (PU3HUYECKUM U
XUMHUYECKUM CBOWCTBAM,
YCTaHaBJIMBATh
NPUYHHHO-CJIEICTBEHHBIE
CBSI3U MEXIY JaHHBIMHU
XapaKTEepUCTUKAMHU
BemecTsa. [IpuBoauTs
IpUMEPBl XUMUYECKUX
peaKuuii, paCKpbIBAIOIINX
XapaKTEPHbIE CBOMCTBA
AJIKaJUEHOB C LENbI0 UX
uAcHTU(DUKAIH U
0o0BsicHEHUS 001acTu
MIPUMEHEHUS.
XapakTepr30oBaTh CBOMCTBA
U MOJIyYeHUE KaydyKa 1
PE3UHBI.

[Tarpuotnueckoe
BOCIIUTAHUE,
HKOJIOTHYECKOE
BOCIIUTAHUC

4. A1leTUIIEHOBEIE
YTJIEBOJIOPOIBI

Ha3zpiBaTh askuHbI 110
TPUBHAJILHOM U 110
MEXIYHAPOIHOU
HOMEHKJIaType. 3anuchiBaTh
(hopMyIIBl H30MEPOB U
TOMOJIOTOB JIKHHOB U
Ha3bIBaTh MX.
MopenupoBatk CTpOCHHE
M3Yy4aeMbIX BELIECTB.
OnuceIBaTh cTpOEHUE
MOJIEKYJIBI all€TUJIEHA.
Paznnuats nonsaTHs
«H30MEP» U «KTOMOJIOT Y.
XapakTepu30BaTh aJIKUHBI
10 COCTaBY, CTPOECHHUIO U
(U3NYECKUM U XUMHUECKUM
CBOMCTBaM, yCTaHaBJIUBAThH
MIPUYHUHHO-CJIEICTBEHHBIE
CBSI3M MEXAY JaHHBIMU
XapaKTepUCTUKAMHU
BemiecTBa. [I[porao3upoBars
CBOMCTBA U3y4aeMbIX
BEIIECTB HA OCHOBAHNN
TEOPUU XUMUYECKOTO
CTPOCHMS OPTaHUYECKUX
BeniecTB. O6001aTh

ITatpuoTnueckoe
BOCIIMTAHHUE,
JKOJIOTHYECKOE
BOCIITUTaHUEC




3HAHHUA U JeNaTh BEIBOJEI O
3aKOHOMEPHOCTAX
W3MCHEHMI CBOMCTB B
TOMOJIOTUYECKOM Py
AIKWHOB. XapaKTepU30BaTh
MPOMBIILIICHHBIE U
71abopaTOpPHBIE CIIOCOOBI
MOJTYYEHUsI AJTKUHOB.
[IpuBOIUTE IPUMEPHI
XAMHYECKHUX PEaKIUH,
PaCKpBIBAOIINX
XapaKTEPHbIE CBOMCTBA
AJIKMHOB C IIEJIBIO KX
uacHTU(DUKAIH 1
00BsACHEHHS 001aCTH
MIPUMEHEHUS.
Hcmonap30BaTh 3HaHUA O
COCTaBe, CTPOEHUU U
XHMHYCCKHX CBOHCTBAX
AJKUHOB JUIs1 0€30IacHOro
IPUMCHCHUS B
MPaKTUYECKOU
JIesaTeabHOCTH. OIBITHBIM
yTeM J0Ka3bIBaTh
HENpeIeNIbHBIN XapaKTep
YTII€BOJOPOIOB.
HaGmonats
JEMOHCTPHUPYEMBIE U
CaMOCTOATEIHHO
MPOBOJIUMBIE OTIBITHI.
HaGmronaTe u onuceIBaTh
XUMHUYECKHUE PEAKIINH C
TIOMOIIIBIO POJTHOTO SI3BIKA U
si3p1ka Xxumuu. CoOoaaTh
MpaBUJia ¥ TIOJI30BAThCS
npruemMamu 6e30macHon
paboThI IpH paboTe C
XHMUYCCKHMH BEIISCTBAMU
1 1a00paTOPHBIM

o0opyoBaHEM
5.ApomaTtuueckue OnepupoBarh NOHIATHEM [TatpuoTtnueckoe
YTJIEBOJOPOBI «apOMaTUYHOCTbY. BOCIIUTAHHUE,
Ha3ssiBaTh apeHs! o JKOJIOTHYECKOE
TPUBUAJIBHOM U 110 BOCIIUTAHHE

MEXIyHAPOAHOU
HOMEHKJIaType. 3anuchiBaTh
(hopMyITBI H30MEPOB U
TOMOJIOTOB apPEHOB U
Ha3bIBaTh UX. Onucwvligams
cmpoenue MOoaeK)Jvl
benzona. XapakTepu3oBaTh
OEH30J1 U TOJIYOJI 10




COCTaBY, CTPOCHHUIO U
(U3HYECKUM U XUMHYECKUM
CBOICTBaM, yCTaHABIUBATh
MIPUYUHHO-CJICICTBEHHBIC
CBSI3M MEXAY JaHHBIMU
XapaKTePUCTHKAMU
BeniecTBa. Mcnonp3oBarh
3HAHUS O COCTAaBE,
CTPOCHUH U XMMHYECKUX
CBOICTBax OCH30JIa U
TOJIyoJa Jist 0€301MacHOro
MIPUMCHCHHUS B
MPaKTUYECKON
NESATCIILHOCTH.
XapaxkTepus3oBaTh
IPOMBIIIIEHHBIE CIIOCOOBI
MOJTyYEHUS] ApOMATHUECKUX
YTIICBOIOPOJIOB.
Hab6monate
JEMOHCTPUPYEMBIE U
CaMOCTOSITEITLHO
MPOBOJAMMBIE OTBITHI.
HaG6mronaTe u onuchiBaTh
XUMHYECKHE PEAKIUH C
MTOMOIIBIO POJHOTO SI3BIKA U
SI3BIKA XUMUU

6.Pemmenue 3anad no [IpoBoUTH pacueTsl Ha Tpynosoe
TEME HaXO0XICHUEC BOCIIMTAaHUC,
«YTIIeBOIOPOJIBI» MOJIEKYJISIPHOU (HOpMYJIBI NaTPUOTUYECKOE
YTJIEBOJOPOAA TI0 BOCIIUTaHHE
HPOAYKTaM CrOpaHus U 10
€ro OTHOCHUTEJIBHON
IUIOTHOCTH ¥ MAaCCOBBIM
JIOJISIM DJIEMEHTOB,
BXOJISIIIUX B €r0 COCTaB.
Hcnonp30BaTh anropuTMbl
TIPH PEIICHNH 33124
7.0600m1aro1ee CucremaTu3upoBarth 1 TpynoBoe
MOBTOpPEHHE I10 TEME 0000111aTh MOTy4YeHHbIE BOCIIUTaHHE,
«YTIIEBOIOPOIBI» 3HaHUS O CTPOCHUH, MaTPUOTUIECKOE
CBOWCTBAX, MOJIY4YECHUH U BOCIIUTaHHE
INIPUMCHCHUU
YTJIEBOIOPO/IOB.

CocTaBisTh 0000IIaroIIIeE
cxeMbl. OTIMCBIBAaTh
TCHETHUYECKUE CBSI3H MEXKTY
W3YYCHHBIMH KJIaccaMu
OPraHUYEeCKUX COCTUHEHUH.
YcraHaBauBaTh
TEHETUYECCKYIO CBSI3b MEXKIY
KJIaCCaMH OPraHUYEeCKUX
BEIIECTB ISl 000CHOBAHUSA




MPUHIUTTAATIBHON
BO3MO>KHOCTH TIOJIYYECHHUSI
OpPraHUYECKUX COCITMHCHUM
3aJJaHHOI'0 COCTaBa U
CTPOCHUS

8.KontposbHas
paborta Ne
1 «YT11€BOIOPOIBI»

Ocy1iecTBIATh
TI03HABATEIBHYIO
pedIeKCuIo B OTHOIICHUN
COOCTBEHHBIX JIOCTHKCHUHN
B IIpOIIeCCE peIIeHUs
y4eOHBIX 1
MM03HABATENIBHBIX 33]1a4

Tpynosoe
BOCIIUTAHHE,
MaTPUOTUYECKOE
BOCIIUTAHUE

3.Kucjopoa-
"
a3oTcoaep:ka
mue
OpraHuyeck
ue
coeUHEeHUsI

17

1.CoupTsl

HasbiBaTh civpThl 110
MEXIYHAPOAHOU
HOMEHKJIaType. 3anuchiBaTh
(hOpMYyJIBI CIIUPTOB H
Ha3bIBaTh HX.
Knaccugpunuposars
CHUPTHI 10 aTOMHOCTH.
XapakTepru30BaTh CIIUPTHI
10 COCTaBY, CTPOCHHIO U
(hu3HUECKUM CBOICTBaM,
yCTaHABIUBATh
MPUYUHHO-CIIC/ICTBEHHBIC
CBSI3M MEXAY JaHHBIMU
XapaKTePUCTHKAMHU
BemecTBa. O6001aTh
3HAHUS U JICJIaTh BBIBOJIBI O
3aKOHOMEPHOCTAX
W3MEHEHUH CBOWCTB B
TOMOJIOTUYECKOM DALY
OJIHOATOMHBIX CITUPTOB.
Mooenuposams cmpoenue
U3yyaemvlx ewecms

[Tarpuotrueckoe
BOCITUTaHUE,
HKOJIOTHYECKOE
BOCITUTAHUE

2. XUMHAYECKHE
CBOWMCTBA U
MOJIy4YeHUE CIIUPTOB

XapakTepus3oBaTh CIIUPTHI
0 COCTaBy, CTPOCHUIO U
(hU3UYECKUM U XUMUYECKUM
CBOMCTBaM, yCTaHaBIUBATh
MIPUYUHHO-CJIEICTBEHHBIE
CBSI3M MEXTY JJAHHBIMHU
XapaKTePUCTHKAMU
BEIIIECTBA.
XapakTepus3oBaTh
MIPOMBIIIIICHHBIC U
1abopaTopHbIe CLIOCOOBI
MOJTyYSHHST CITUPTOB.
[TpuBOIUTE PUMEPHI
XUMHYECKHUX PEaKIUi,
PaCKpBIBAIOIIINX
XapaKTEepHbIE CBOMCTBA
CIIUPTOB C LETBIO UX
uaeHTU(DUKAIY 1

ITatpuoTnueckoe
BOCIIMTAHHUE,
JKOJIOTHYECKOE
BOCITUTaHUE




o0BsicHEeHUs o0nacTu
MIPUMCHCHHUS.
Hcnonp3oBarhk 3HaHHS O
COCTaBe, CTPOCHUU

Y XUMHYECKUX CBOMCTBAX
CIUPTOB 151 6€30IaCHOTO
IPUMEHECHHUS B
MPAaKTUYECKOMN
NEeSITETbHOCTH.
JleMoHCTpHUpOBATH
NIOHUMaHHE TOKCUYECKOTO
JIEUCTBUS METaHOIA U
ATaHOJIa Ha OPTaHU3M.
Habmonate
JIEMOHCTPHPYEMbIC U
CaMOCTOSITENTLHO
IPOBOJIUMBIE OIIBITHI.
HccnenoBath cBOMCTBA
OJTHOATOMHBIX CITUPTOB.
HaGnronats 1 onuceIBaTh
XUMHAYECKHE PEAKIIUH C
HIOMOIIBIO POJIHOTO SI3bIKA U
SI3BIKA XUMUH.
JleMOHCTPHPOBATh 3HAHKE
MpaBuJ1 0€30MacCHOTO
oOparlieHus ¢ eIKIUMH,
TOPIOYMUMH B TOKCUIHBIMHU
BEIIECTBAaMHM, CPEACTBAMU
OBITOBOM XMMUH.
Cobnronats npaBuiia u
MOJTb30BAThCS TIPUEMaMU
6e30macHoi paboThI IpU
paboTe ¢ XUMUYECKUMHU
BEIIECTBAMH U

1a00paTOPHBIM
000pyoBaHHEM
3.MHoOroaroMHsle XapakTepru3oBaTh [TatpuoTnueckoe
CIIUPTHI STWIECHIJIUKOJb U INIMLEPUH | BOCIIUTAHUE,
10 COCTaBY, CTPOECHHUIO U 9KOJIOTUYECKOE
(U3NYECKUM U XUMHUECKUM | BOCIIUTaHHE

CBOMCTBaM, yCTaHaBJIUBATh
MIPUYHUHHO-CJIEICTBEHHBIE
CBSI3M MEXAY JaHHBIMU
XapaKTepUCTUKAMHU
BELIECTBA.
XapakTepu30BaTh CIIOCOOBI
MOJIy4€HUS ATUIICHTJIUKOJSL.
[IpuBOUTE IPUMEPHI
XUMHYECKUX PEaAKIUH,
PacKpBIBAIOIINX
XapaKTEepHbIE CBOMCTBA
STWJIECHIJIUKOJIS U




TIIMIEPUHA C TENTBI0 UX
UICHTH(PUKAIUT |
o0BsicHEeHUs o0nacTu
MIPUMCHCHHSI.
Hcnonp3oBarh 3HaHHS O
COCTaBe, CTPOCHUU H
XUMHYECKHX CBOWCTBAX
STHJICHTIIMKOIS U
TIIMIEpUHA JUTS
0€3011aCHOTO PUMEHEHUS B
MPaAKTUYECKOU
nesrenbHocTH. [IpoBoauTh
Ka4eCTBEHHBIC PEAKIH Ha
MHOTOQTOMHBIC CITUPTEHI.
[TpoBOIUTH OIIBITHI TIO
pacro3HaBaHMIO TIIUIEPUHA
B COCTaBE MUIIIEBBIX
POIAYKTOB U
KOCMETHYECKUX CPEJICTB.
HccnenoBath cBoicTBa
MHOTOQTOMHBIX CITPTOB.
HaOmronare
JIEMOHCTPHPYEMBIE U
CaMOCTOSITEIILHO
MTPOBOIIMBIE OITBITHI.
Habmronate u onuckiBaTh
XUMHAYECKHE PEAKIINH C
HOMOIIBIO POIHOTO SA3bIKA U
SI3BIKA XUMUH.
JleMOHCTpHUpOBaTh 3HAHHUE
MpaBuil 6€30MaCHOTO
oOpallieHus ¢ eIKUMH,
TOPIOYMMH B TOKCUIHBIMHU
BEIIECTBAMHU, CPEICTBAMU
OBITOBOM XMMUH.
Cobnronate npaBuiia u
MOJTb30BATHCS TIPUEMaMU
6e30macHoi paboThI IpU
paboTe ¢ XUMHUIECKUMH
BEIIECTBAMH U
1a00paTOPHBIM
000pyI0BaHUEM

4 Deunon

XapaxkTepu3oBath (HeHOI 1o
COCTaBY, CTPOECHHUIO U
(hU3MYECKUM U XUMUYECKUM
CBOICTBaM, yCTaHABIMBATh
MIPUYHUHHO-CJIEICTBEHHBIE
CBSI3M MEXAY JaHHBIMU
XapaKTepUCTUKAMU
Bewecrsa. [IpuBoauts
IIPUMEPBI XUMHUYECKUX
peakLuil, paCKphIBAIOIIHX

[TatpuoTtnueckoe
BOCIIUTaHUE,
HKOJIOTHYECKOE
BOCIIUTAHHE




XapaKTEepHbIE CBOMCTBA
(heHoma C menbIo uX
UeHTU(UKAITUN U
00BsICHEHHS 00J1aCTH
MIPUMEHEHUS.
Hcnonp30BaTh 3HAHHUS O
COCTaBe, CTPOEHUU U
XUMHUYECKHX CBOMCTBAX
(dhenona s 6€30mMacHOTO
MIPUMCHCHHUS B
MPaAKTUYECKOU
nesarenbHocTy. HabmonaTs
JEMOHCTPHPYEMBIC OTIBITHI.
HabutoiaTe kauecTBEHHYIO
peakuuo Ha QeHoII.
HaOmronaTe ¥ ONKUCHIBATh
XUMHUYECKHUE PEAKIIHH C
MIOMOIIIBIO POJHOTO SI3bIKA U
SI3pIKA XMMUH.
JleMOHCTpHUpOBATh 3HAHKE
npaBuiI 0e30MacHOTO
oOpaleHus ¢ eIKUMH,
TOPIOYUMH B TOKCUIHBIMHU
BEIIIECTBAMH, CPEACTBAMHU
OLITOBOM XHMHHU.

5.Ansnernnas 1
KETOHBI

HasbiBaTh anbaerunsl u
KETOHBI 110 MEXAYHApOAHON
HOMEHKJIaType. 3anuchiBaTh
(hopMyJIBI H30MEPOB U
TOMOJIOTOB aJIbJIETHIOB U
KETOHOB, Ha3bIBaTh MX.
XapakTepru3oBaTh
aJIbJIETU/Ibl U KETOHBI 110
COCTaBY, CTPOCHHUIO U
(U3NYECKUM U XUMHUECKUM
CBOICTBaM, yCTaHABINBATh
MIPUYHUHHO-CJIEICTBEHHBIE
CBSI3M MEXAY JaHHBIMU
XapaKTepUCTHUKAMU
BemiecTBa. O6001aTh
3HAHUS U JeNIaTh BBIBOJIBI O
3aKOHOMEPHOCTSIX
W3MEHEHUI CBOMCTB B
TOMOJIOTHUECKOM PALY
aJbJIETH/I0OB U KETOHOB.
XapakTepu3oBaTh
MIPOMBIIIIJIEHHBIE U
n1abopaTopHbIe CLIOCOOBI
IIOJIy4EHUS aJbJICTUI0B U
KeTOHOB. IIpuBoauTh
IIPUMEPBI XUMHUYECKUX
peakLuil, paCKphIBAIOIIHX

[TatpuoTnueckoe
BOCIIUTaHUE,
HKOJIOTHYECKOE
BOCIIUTAHHE




XapaKTEepHbIE CBOMCTBA
aJIbJCTUI0B U KETOHOB C
1EIBI0 UX WICHTH(UKAIINH
1 00BSACHEHHUS 00JIaCTH
MIPUMEHEHUS.
Hcnonw30BaTh 3HAHUS O
COCTaBe, CTPOEHUU U
XUMHUYECKHX CBOMCTBAX
aJbIETUA0B U KETOHOB IS
0€3011aCHOTO PUMEHEHUS B
MPaAKTUYECKOU
JIeSITSILHOCTH.
JleMOHCTpHUpOBAThH
IMOHUMaHUE TOKCUYECKOTO
JIEMCTBHUSA METAHOJIA U
9TaHOJIa Ha OPTaHU3M.
HaOmronare
JIEMOHCTPHUPYEMBIE OITBITHI.
HaGmronaTe u onuceBaTh
XUMHUYECKHUE PEAKIIHH C
MIOMOIIIBIO POJHOTO SI3bIKA U
SI3BIKA XMMUH.
JleMOHCTpHUpOBAaTh 3HAHUE
npaBujI 6€30MacHOro
oOpareHus ¢ eKUMH,
TOPIOYMMH U TOKCUYHBIMHU
BEIIECTBAMH, CPEICTBAMH
OBITOBOM XMMHH

6.KapOoHoBsie
KHCJIOTHI

HaspiBaTh KapOOHOBBIE
KHCJIOTHI IO
MEXIYHAPOIHOU
HOMEHKJIaType.
XapakTepu3oBaTh
KapOOHOBBIE KUCIIOTHI 1O
COCTaBYy, CTPOCHUIO U
(bu3nuecKuM CBOICTBaM,
yCTaHaBJIUBATh
MPUYUHHO-CIIECTBEHHBIE
CBSI3U MEXIY JaHHBIMHU
XapaKTEePUCTUKAMHU
BenecTBa. O000mAaTEL
3HAHUS U JCNaTh BBIBOJBI O
3aKOHOMEPHOCTSIX
M3MEHEHUM CBOMCTB B
TOMOJIOTUYECKOM PSTY
KapOOHOBBIX KHUCIIOT.
MoaenupoBaTh CTpOECHHE
M3y4aeMbIX BEIIECTB

ITatpuoTnueckoe
BOCIIMTAHHUE,
JKOJIOTHYECKOE
BOCIITUTaHUEC

7. XuMHUYECKHe
CBOICTBa U
MPUMEHEHUE
KapOOHOBBIX KUCIIOT

XapakTepus3oBaTh
KapOOHOBBIE KUCIIOTHI TTO
COCTaBY, CTPOEHHUIO,
(U3MYECKUM U XUMUYECKUM

ITatpuoTnueckoe
BOCIIUTAHHE,
JKOJIOTHYECKOE
BOCIIUTAHHE




CBOICTBaM, yCTaHABIUBATh
MIPUYUHHO-CJICICTBEHHBIC
CBSI3M MEXAY JaHHBIMU
XapaKTePUCTHKAMU
BEIIECTBA.
XapakTepu3oBaTh
IPOMBIIIICHHBIE U
1a00paTOpPHBIE CIIOCOOBI
HoJTy4eHus: KapOOHOBBIX
kucnot. [IpuBoguth
IPUMEPBl XUMHUUECKUX
peaKuunii, paCKpbIBAIOLINX
XapaKTepHbIe CBOICTBA
KapOOHOBBIX KUCIIOT C
LEJbI0 UX UACHTU(UKALIUN
U OOBSICHEHHSI 00JIACTH
MPUMEHEHUS.
Hcnonb3oBars 3HaHUSA O
COCTaBe, CTPOCHUU

U XUMHUYECKUX CBOMCTBAX
KapOOHOBBIX KUCIIOT JIJISI
0€30MMacHOro0 NPUMEHEHUS B
MPAKTUYECKOU
nesitenbHOCTH. [IpoBOAUTH
OTIBITHI TIO PACTIO3HABAHHIO
YKCYCHOUM KUCJIOTHI B
COCTaBe MUIIECBBIX
MPOAYKTOB U
KOCMETHUYECKHX CPEJICTB.
HccnenoBath cBoiicTBa
KapOOHOBBIX KHUCJIOT.
HaoOmronats
CaMOCTOSITEIIbHO
MPOBOJMMBIE OTBITHI.
Hab6mronaTe 1 onuchiBaTh
XUMHYECKHE PEAKIUH C
TTOMOIIBIO POJTHOTO SI3BIKA
U S13bIKA XUMHUH.
JleMOHCTpHpOBaTh 3HAHKE
MpaBUII 0€301aCHOTO
oOparieHus ¢ eKUMH,
TOPIOYMMH U TOKCUIHBIMHU
BEIECTBAMH, CPEICTBAMHU
OBITOBOW XMMHUH.
ColnronaTh paBmIa U
MOJIb30BAThCS IPUEMAMHU
6e3omacHoil paboThI PH
paboTe ¢ XUMUYECKHUMHU
BELIECTBAMH U
1a00paTOpHBIM
000opy0BaHUEM

8.CioxHbIe 3(UPbI

HaspiBath ciiosxHbIC 2QHPHI

ITatpuoTnueckoe




110 MEKTyHapOHOMN
HOMEHKJIATypeE.
XapakTepru30BaTh CI0KHBIE
3(UpHI IO COCTABY,
CTPOCHHUIO, GPU3HYECCKUM U
XHUMHYECKUM CBOHCTBAM,
YCTaHABJIMBATHIIPUYUHHO-
CJIEZICTBEHHYIO CBSI3b
MEX]1y JaHHBIMU
XapaKTEPUCTUKAMU
BemecTBa. [IpuBoauTh
MPUMEPBl XUMUYECKHUX
peaKuuii, paCKphIBAIOIINX
XapaKTEPHbIE CBOMCTBA
CJIOXKHBIX 3(PHPOB C 1ETBIO
WX UICHTU(PUKALINH.
HaGmronaTe 1 onuceIBaTh
XUMHYECKUE PEAKIUHU C
MIOMOUIBIO POJTHOTO SI3bIKA U
SI3BIKA XUMHH.

BOCITUTaHHUE,
JKOJIOTHYECKOE
BOCITUTaHUE

9.Kupb1

XapaxkTepu3oBaTh
0COOCHHOCTH CBOICTB
JKUPOB Ha OCHOBE UX
CTPOCHUS.
XapakTepu3oBaTb 00JIaCTH
MIPUMEHEHHUSI )KUPOB U UX
OHOJOTHYECKYIO POJIb.
[IpoBOIUTH OMBITHI IO
pacno3HaBaHUIO
HETIpEeICIbHBIX )KUPOB B
COCTaBe IMHUILEBHIX
MPOJYKTOB U
KOCMETUYECKHX CPEICTB

[TatpuoTnueckoe
BOCIIUTaHHUE,
9KOJIOTUYECKOE
BOCIIUTAHHE

10.YraeBonasl.
I'moko3a.

Knaccugpunuposars
YTJIEBOJBI.
XapakTepru3oBaTh
YIJIEBOJIBI 110 COCTaBY,
CTPOCHHIO 1 PU3UUECKUM
CBOICTBaM, yCTaHABIMBAaTh
MIPUYHUHHO-CJIEICTBEHHbIE
CBSI3M MEXAY JaHHBIMU
XapaKTepUCTHUKAMU
Belecrsa. [IpuBoauTs
MpUMEPbl XUMHUYECKHUX
peakuuii, paCKpbIBarOIINX
XapaKTepHbIE CBOMCTBA
yrieBonos. [IpoBoauts
KAaueCTBEHHBIE PEAKIIMY Ha
TJIFOKO3Y.

[TatpuoTnueckoe
BOCIIUTaHUE,
HKOJIOTHYECKOE
BOCIIUTAHHE

11.Caxapo3za

XapakTepu3oBaTh
YIJIEBOIBI II0 COCTaBY,
CTPOCHUIO ¥ GPUBHUECKUM U

[Tarpuotryeckoe
BOCIIUTAHUE,
HKOJIOTHYECKOE




XHMHYSCKHM CBOMCTBAM,
yCTaHaBJIMBATh
MIPUYMHHO-CJICJICTBEHHBIE
CBSI3U MEXAY JaHHBIMHU
XapaKTepUCTUKAMHU
Bewecrsa. [IpuBoauTs
MIPUMEPBl XUMUYECKUX
peaKuuii, paCKpbIBAIOLINX
XapaKTEepHbIE CBOMCTBA
YTJIEBOJIOB C LIEJIbIO X
UAeHTU(UKAITUN U
00BsICHEHHS 00J1aCTH
MIPUMEHEHUS.
XapakTepu3oBaTh
OHMOJIOTUYECKYIO POJIb
YTJIEBOJIOB.

BOCIIUTAaHHUEC

12 ITonucaxapuapl

XapakTepu3oBarhb
YTJIEBOJBI 110 COCTABY,
CTPOEHUIO U (PU3HUECKUM U
XHMHYCCKHM CBOMCTBAM,
yCTaHaBIIMBAaTh
HPUYUHHO-CJIE/ICTBEHHbBIE
CBSI3M MEXAY JaHHBIMU
XapaKTepUCTUKAMU
Benectsa. [IpuBoauts
MPUMEPbl XUMHUYECKUX
peaKuil, pacCKpbIBAIOIINX
XapaKkTepHbIE CBOKCTBA
YIIIEBOJOB C LIEIBIO X
UICHTUPUKALUN U
00BbsICHEHUs 00JacTH
MIPUMEHEHHUS.
XapakTepu3oBarhb
OHMOJIOTUYECKYIO POJIb
yrieBonos. [IpoBoauts
OIIBITHI IO PACIIO3HABAHUIO
KpaxMaja B COCTaBe
MULIEBBIX POJYKTOB U
KOCMETHYECKHUX CPEICTB.
Habmonate
JIEMOHCTPHUPYEMBIE OTIBITHI.
Habmtonate 1 onuchIBaTh
XUMHUYECKHE PEAKIIH C
ITOMOLIBIO POJHOTO SA3bIKA U
A3bIKA XUMUH

[TaTpuoTnueckoe
BOCIIUTaHHUE,
9KOJIOTUYECKOE
BOCIIUTAHHE

13. AMUHBI

XapakTepru30BaTh AMUHBI
110 COCTaBY, CTPOCHHUIO U
(U3MYECKUM U XUMUYECKUM
CBOMCTBaM, yCTaHaBJIUBATh
MIPUYHUHHO-CJIEICTBEHHbIE
CBSI3U MEXAY JaHHBIMU
XapaKTePUCTHUKAMU

[TatpuoTtnueckoe
BOCIIUTaHHUE,
HKOJIOTHYECKOE
BOCIIUTAaHUC




BemiecTBa. [I[puBoauTh
MPUMEPHI XUMHUECKUX
peakiui, pacKpbIBAIOLIUX
XapaKTEPHbIE CBOMCTBA
AMHHOB C IETIBI0
00BsICHEHHS 00J1aCTH
PUMCHCHHS.
XapakTepus30BaTh CIIOCOObBI
MOJTyYCHUST aMUHOB.
HabmogaTs
JICMOHCTPHUPYEMBIC OITBITHI.
Hab6mronaTe 1 onuceIBaTh
XUMHUYECKHE PEAKIUH C
IIOMOIIIBIO POJIHOTO SI3bIKA U
SI3pIKA XMMUH

14. AMUHOKHUCIIOTEI

XapakTepu3oBaTh
aMMHOKUCIIOTHI 110 COCTAaBY,
CTPOCHHIO U PU3UUECKUM U
XMMHUYECKHM CBOMCTBaM,
yCTaHaBIIMBAaTh
IPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEXAY JaHHBIMU
XapaKTepUCTUKaMU
BemecTsa. [IpuBoauTs
IPUMEPBI XUMHUYECKHUX
peaKuunii, paCKpPbIBAIOIINX
XapaKTepHBbIE CBOICTBA
AMUHOKHCIIOT C LENbI0 X
UICHTUPHUKALMY U
o0BsicHEeHUs obnacTu
IPUMEHEHHS.
XapakTepu3oBaTh
AMUHOKHCIIOTBI KaK
am(poTepHbIe OpraHUYECKUe
COEIUHEHMUSL.
XapakTepu3oBaThb
OHOJIOTHYECKYIO POJIb
amuHOKuUCOT. Habmronare
JIEMOHCTPHUPYEMbIE OTIBITHI.
Habmtonate 1 onuchIBaTh
XUMHUYECKHE PEAKIUH C
IIOMOLIBIO POJHOTO SA3bIKA U
A3bIKA XUMUH

ITatpuoTnueckoe
BOCIIUTAaHHUE,
HKOJIOTHYECKOE
BOCIIUTaHHE

15.benaxn

XapakTepru3oBaTh OCIIKH
KaK TOJUMETTUIBL.
Hcnonb3oBars 3HaHUSA O
CTPOCHHUH U BOKHEHIIINX
XUMHUYECKHUX CBOMCTBAX
0enKoB. XapaKkTepu30BaTh
dbyHKIIMH, 00IacTH
MIPUMEHEHHSI OSJTKOB U UX
OMOJIOTHYECKYIO POJIb.

[TatpuoTtnueckoe
BOCIIUTaHUE,
HKOJIOTHYECKOE
BOCIIUTAHHE




[TpoBOIUTH KauECTBEHHBIC
peaknuu Ha OeNKu.
[TpoBOIUTH OIIBITHI TIO
pacro3HaBaHUIO OEIKOB B
COCTaBE IMHUIIIEBBIX
MPOJYKTOB U
KOCMETHUYECKUX CPEJICTB.
Habmonate
JIEMOHCTPHPYEMBbIC U
CaMOCTOSITENTLHO
IIPOBOIUMBIE OTIBITHI.
HaGmronate u onuchIBaTh
XUMHAYECKHE PEAKIIUU C
MIOMOIIIBIO POJHOTO SI3bIKA U
SI3bIKA XHUMUHU.
JleMOHCTpHUpOBAaTh 3HAHKE
npaBuiI OE30MacHOTO
oOpareHus ¢ eIKUMH,
TOPIOYUMH B TOKCUIHBIMHU
BEIIECTBAMH, CPEACTBAMU
OBITOBOU XMMUH.
CoOnronats npaBuiia u
MI0JIb30BATHCS IPHEMAMU
0e30macHOi paboTHI IPH
paboTe ¢ XUMUYECKUMHU
BEIIECTBAMHU U
1a00paTOPHBIM
000py/oBaHHEM

16.I'eneTnueckas
CBSI3b MEKIY
KJaccaMu
OpPTaHHYECKHUX
COE€IUHEHHUI

CocTaBnsATh MONEKYIISIPHbBIE
U CTPYKTYpHBIE (hOPMYIIBI
OpPraHUYECKUX BELIECTB KaK
HOocuTenei nHpopMaIu o
CTPOEHHUH BEILIECTBA, €T0
CBOMCTBAX U
MPUHAIEKHOCTH K
ONpeIETICHHOMY KJIacCy
coenuHenuii. OMuCEIBaThH
TEHETUYECKUE CBA3U MEXKIY
M3y4YEHHBIMU KJIacCaMu
OpPraHUYECKUX COCTUHEHUI.
Yemanasnusamo
2EHEeMUYECKyI0 CB:3b
MexHcoy Knaccamu
OpeaHuvecKux geujecma Ojis
obocHoBsaHUs
NPUHYUNUATLHOU
B03MONCHOCMU NOJIYYEHUS.
OpeaHU4eCcKUx coeOUHeHuUll
3a0aHH020 COCMABA U
CMpOoeHUs.

ITatpuoTnueckoe
BOCIIMTAHHUE,
JKOJIOTHYECKOE
BOCIUTAHUE,
TPYyOBOE
BOCIITUTaHUEC

17.KontponpHas
pabota No 2.

Ocy1iecTBIAThH
MO03HABATEIBHYIO

Tpynosoe
BOCIIUTaHHUE,




«Kucnopoa- u
a30Tco/iepKaIne
OpraHUYECKHE
BeEIIlECTBa)

pedekcrio B OTHOIICHUH
COOCTBEHHBIX JIOCTHKCHUH
B TIPOIIECCE PEIICHHUSI
y4eOHBIX U
TI03HABATEJIBHBIX 3a/1a4

9KOJIOTHYECKOC
BOCIIUTAaHHUC

4.BBLICOKOMO
JIeKyJIsIpHbIEe
BellecTBAa

1.ITonumepsnl

OnepupoBarh MOHATUSIMU
«MOHOMEDY», CIIOJIUMEPY,
«COTIONTUMEDY,
«CTPYKTYPHOE 3BEHO»,
«CTETEeHb TOTUMEPHU3AITII,
«OJTUMEPU3AIUY,
«TTOJTUKOH ICHCALIUS.
XapakTepHu30BaTh pPEaKIuu
HOJTMMEPHU3ALIH

Y TOJIMKOH/ICHCAIINU KaK
CIOCOOBI OTYyUYEHUS
BBICOKOMOJICKYJISIPHBIX
COECIMHEHU N

ITatpuoTnueckoe
BOCIIUTAHHE,
JKOJIOTHYECKOE
BOCIIUTaHHE

2.ITonmumepHbIe
MaTepUabl

XapakTepru30oBaTh CBOMCTBA
W3YYCHHBIX TTOJIMMEPHBIX
maTepuanoB. OnuCkIBaTh
CBOIICTBA, CIIOCOOBI
MOJTyYEHUS U IIPUMEHEHUS
U3YYCHHBIX TTOJMMEPHBIX
matepuanos. [IpuBoauTh
MIPUMEPHI PAKTUIECKOTO
UCTIONB30BaHUS
BBICOKOMOJICKYJISIPHBIX
COEMHEHUII: TI1acTMacc.
Hab6mronate
JIEMOHCTPHUPYEMBIE U
CaMOCTOSITEIIbHO
MPOBOJMMBIE OTBITHI.
Hab6mronaTe 1 onuchiBaTh
XUMHYECKHE PEAKIUH C
MTOMOIIBIO POJHOTO SI3BIKA U
SI3BIKA XUMUH.
JleMOHCTpHUpOBaTh 3HAHKE
MpaBUII 0€30MaCHOTO
oOpareHus ¢ eIKUMH,
TOPIOYMMH U TOKCUIHBIMHU
BEIECTBAMH, CPEICTBAMH
OBITOBOW XMMHUH.
ColnronaTh paBmIa U
MOJIb30BAThCS IPUEMAMHU
0e3omacHoil paboThI IPH
paboTe ¢ XUMHUYECKHUMHU
BELIECTBAMU U
1a00paTOpHBIM
000opy0BaHUEM

[TaTpuoTnueckoe
BOCIIUTaHHUE,
9KOJIOTUYECKOE
BOCIIUTAHHE

3.IlpakTuyeckas
paborta No 1.

[IpoBOaUTH XUMUYECKUI
JKCIEPUMEHT 110

Tpynosoe
BOCIIUTaHHUE,




«Pacno3zHaBanue
IUIACTMAacC)

pacro3HaBaHMIO IIacTMAcC.
HaGumronate u onucheIBaTh
CaMOCTOSITEIILHO
MIPOBOJIUMBIE OIBITHI C
HIOMOIIBIO POJTHOTO SI3bIKA H
SI3bIKA XMUMUH.
JleMOHCTpHPOBAThH 3HAHKE
paBuiI 0€301aCHOTO
0OpaIIeHUs C SIKUMH,
TOPIOYHUMH U TOKCUYHBIMH
BEIIECTBAMH, CPEACTBAMU
OBITOBOI XMMHUH.
CoOnronats npaBuiia u
MI0JIb30BATHCS IPHUEMaMU
0e30macHOi padoTHI IPH
paboTe ¢ XUMUYECKUMHU
BEIIECTBAMH U
1a00paTOPHBIM
000pyI0BaHEM

9KOJIOTHYECKOC
BOCIIUTAaHHUC

4. IlpakTuyeckas
paborta Ne 2.
«Pacno3HnaBanue
BOJIOKOH»

[IpoBOaUTH XUMUYECKUI
JKCIIEPUMEHT I10
pacrno3HaBaHUIO BOJIOKOH.
Ha6mronate u onuceiBaTh
CaMOCTOSITEJILHO
IIPOBOJAMMBIE OIIBITHI C
MTOMOIIBIO POJHOTO fA3bIKA U
SI3BIKA XUMUH.
JleMOHCTpHpOBAaTh 3HAHKE
npaBuiI 6e30MacHOro
oOpareHus ¢ eKUMH,
TOPIOYUMH U TOKCUYHBIMU
BEIIECTBaMH, CPEICTBAMHU
OBITOBOW XMMHH.

Tpynosoe
BOCIIUTaHUE,
JKOJIOTUYECKOE
BOCIIUTAHUE

PesepBHOE
BpeMsI

TemaTuueckoe njaHnpoBanue Kypca «Xumus. ba3osbiii ypoBenb. 11 kiaace»
u3 pacuera 1 4 B Hexearw (Bcero 35 4, u3 Hux 1 4 — pe3epBHOE BpeMs

Knacc 11
Paznen Komnu | Temsl Komuu | OcHOBHBIE BUJIBI OcHOBHEIE
€CTBO eCTBO JEeITEILHOCTU HarpaBJICHUS
4acoB gacoB | oOydarommxcs (Ha ypoBHE BOCIIUTATEIbHOMN
YHUBEPCATBHBIX YUEOHBIX JIEeITEILHOCTH
JICHCTBHI)
1.BemecrBo | 8 1.Atombl, MONeKybl, | 1 Ha3riBaTh 1 00BACHATH [Tarpuotrueckoe
BCIICCTRBA. MPUYKUHBI MHOTOOOpa3us BOCIIUTaHUE,
BEIIECTB Ha OCHOBE OOIIMX | DKOJIOTHYECKOE
MpeICTaBICHUI 00 UX BOCIIUTAHUC

COCTaBe U CTPOCHUH.
0O0600mAars NOHATUS
«aTOM», «MOJIEKYJIay,




«BECUICCTBO»

2.CtpoeHue aroma

O0600mary NOHATUS
«XUMHYECKHH JIEMEHT»,
«IIOPSAKOBBIN HOMEDY,
«U30TOI», «AJEKTPOHHAs
000JI0YKa», «3JIEKTPOHHBIN
CIIOM», «3JIEKTPOHHAs
opOUTaANbY, «S-OpOUTATIBY,
«p-OpOUTATBY,
«d-opburanpy. OnuceBaTh
JIEKTPOHHOE CTPOECHUE
aToMa ¢ TIOMOIIBIO
3JIEKTPOHHOU
KOH(UTYpaLUH.
CpaBHMBATB 3JIEKTPOHHOE
CTPOCHHUE aTOMOB MaJIbIX H
OO0JIBIIINX MEPUOJIOB

ITatpuoTnueckoe
BOCIIUTAHHE,
JKOJIOTHYECKOE
BOCIIUTaHHE

3.XuMunueckas CBI3b

0O060061aTh NOHATUS
«KOBAJIEHTHAs! HEMOJISIpHAS
CBSI3b)», «KOBAJICHTHAsI
NOJISIPHAS CBSI3bY, «MOHHAsA
CBS3bY, «METaNINYeCKas
CBA3b», «BOJOPOAHAS
cBA3b». KoHKpeTn3nposarhb
HOHSTHE «XUMUYECKast
cBs3by. KnaccuduuuponaTh
THUIIBl XUMUYECKOH CBS3H U
OOBSACHATH X MEXAHU3MBI.
IIporno3uposats
BO3MOYKHOCTb IIPOTEKaHUS
XUMHYECKHUX PEAKIUH Ha
OCHOBE 3HAaHUM O THIAaX
XUMHUYECKOH CBSI3U B
MOJIEKYJIaX peareHTOB U UX
PEaKIMOHHOM CITIOCOOHOCTH.
[Ipencka3siBaTh THIT
XUMHUYECKOH CBSI3H, 3Has
dbopmyny nwin pusnyeckue
CBOICTBA BEIIECTBA.
OOBACHATH PUPOAY U
croco0bl 00pa3oBaHUs
XUMHUYECKOH CBA3U:
KOBAJICHTHOH (TIOJIIpHOA,
HEMOJIIPHON ), HOHHOM,
METaJIHYECKO,
BOJIOPOJIHOM C IIEJTBIO
OIpeAeIeHUsI XUMUUECKON
AKTHUBHOCTH BEIIECTB

ITatpuoTnueckoe
BOCIIUTAHHUE,
HKOJIOTHYECKOE
BOCIIUTaHHE

4.ArperaTHble
COCTOSIHUSI BEIECTBA

O0001mAaTk MOHATHS
«HOHHAS KPUCTATHYECKas
peleTKay, «aToMHast
KPUCTAUTHIECKast

ITatpuoTnueckoe
BOCIIUTAHHE,
JKOJIOTHYECKOE
BOCIIUTAHHE




pelIeTKa», «MOJIEKYJISpHAs
KpHUCTaJlJInyecKas
pelIeTKa», «MeTaJllIn4YecKas
KpHUCTaJlJInyecKas
peleTKay.
KonkpetusupoBarb
HOHATHE «KPUCTAJNINYECKas
peleTkay.
Knaccudunuposatsb
BELIECTBA B COOTBETCTBUH C
TUIIAMU KPUCTAJUINYECKUX
pemwerok. [Ipencka3piBaTh
THUI KPUCTAJUIMYECKOM
pelieTku, 3Hast popmyiny
win pU3NYecKre CBONCTBA
BEIECTBA

5.Ilepuoanyeckuii
3aKOH
J1. 1. MenneneeBa

JleMoHCTpHUpOBaThH
NOHMMaHHE (PU3NYECKOTO
cMmbicia [lepuoguueckoro
3akoHa /[. 1. Menneneena.
Ha ocHoBe
[Iepnoanueckoro 3akoHa
O00BACHATH 3aBUCUMOCTD
CBOMCTB XMMHUYECKUX
AJIEMEHTOB M 00pa30BaHHBIX
HMH BEIIECTB OT
3JIEKTPOHHOTO CTPOEHUS
aTOMOB. XapaKTepHU30BaTh
[Iepuonnueckyro cucremy
XAMUYECKHX DJIEMECHTOB

J. . MeHaeneeBa Kak
rpadguyeckoe 0ToOpakeHre
[Iepuoanueckoro 3akoHa.
OnuceiBaTh U
XapaKTepU30BaTh
CTPYKTYpPY TaOJIUIIbI
«ITepnoanyeckas cuctema
XAMUYECKHUX DJIEMESHTOB

. . MenneneeBay.
CpaBHHMBATH IEKTPOHHOE
CTPOEHHE aTOMOB
9JIECMEHTOB MaJIbIX U
OOJIBIITUX TIEPUOIOB.
XapakTepu3oBaTh poib
BEJIMKOTO PYCCKOTO XUMHUKA
J. 1. MeHpeneeBa B
Pa3BUTHHU HAYKH.
OOBSICHATD
3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB
3JIEMEHTOB, IPOCTHIX
BEIIECTB, BRICIITHUX OKCHJIOB

[TaTpuoTnueckoe
BOCIIUTaHHUE,
9KOJIOTUYECKOE
BOCIIUTAHHE




Y TUAPOKCHUJIOB B IPYIIIAX U
nepuojax Ilepuoauueckoi
CHUCTEMBI

6.PactBOpBI

OrnpenensaTb NOHITHS
«pacTBOp» U
«PaCTBOPUMOCTHY.
OnwuchIBaTh MPOIECCHI,
MIPOUCXOJISIHNE TTPH
pacTBOPEHUM BEIIECTB B
Bosie. HaGmonats
JIEMOHCTPUPYEMBIE OTIBITHI
Y OMHCHIBATH UX C
TIOMOIIBIO POJIHOTO SI3bIKA H
SI3BIKA XUMUHU

ITatpuoTnueckoe
BOCIIUTAHHUE,
JKOJIOTHYECKOE
BOCIIUTaHHE

7.2neKTpOITUTHYECKA
S TACCOIMAINS

Onpenenarb NOHIATHUS
«OIEKTPOJIUTHDY,
«HEDJIEKTPOJIUTHD,
«KATUOHBD», «AHUOHBIY,
«CTETEeHb TUCCOLUALIUM.
OnuceiBaTh MPOLIECCHI,
MPOUCXOSIINE ITPU
pPacTBOPEHUH JIEKTPOIUTOB
B Boje. DopmynupoBath
OCHOBHBIE TTOJIOKEHUS TEO
PUU DIIEKTPOIUTHUECKOM
JUCCOITMAIIMH. 3aMIChIBATh
ypaBHEHUS
BJIEKTPOJIUTHYECKON
nucconuanuu. Habmrogars
JEMOHCTPUPYEMBIE OTBITHI
Y OMHCHIBATH UX C
TIOMOIIIBIO POJTHOTO SI3BIKA U
SI3bIKa XUMUU

[TaTpuoTnueckoe
BOCIIUTaHHUE,
9KOJIOTUYECKOE
BOCIIUTAHHE

8.KucinorHocts
cpenpl. MHIMKATOPHI

OrnpenensaTs MOHITHS
«BOJIOPOJIHBIN ITOKA3aTEIb»,
«uHauKaropy». OnpenensaTh
KHCJIOTHOCTb CPEABI C
MTOMOIIbIO0 UHAUKATOPOB.
HaoOmronars
J€MOHCTPUPYEMBIE U
CaMOCTOSITEIILHO
MIPOBOMMBIE OTIBITHI.
Habmtonate 1 onuchIBaTh
XUMHYECKHE PEAKIUH C
MTOMOLIBIO POJHOTO SA3bIKA U
sI3pIKa XUMUU. Jlenars
BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBEAECHHBIX XUMHUYECKUX
OIBITOB. JIeMOHCTPUPOBATh
3HaHUE MPaBUI
6e301macHoOro oOpaleHus ¢
€IKMMH, TOPIOYNMHU U

[TatpuoTnueckoe
BOCIIUTaHUE,
HKOJIOTHYECKOE
BOCIIUTAHHE




TOKCHYHBIMH BEIIECTBAMH,
cpencTBamMu OBITOBOM
xumun. CoOJIronare
MpaBWJIa U TIOJB30BAThHCS
npueMamu 0e301acHoOn
paboThI IpH padboTe ¢
XUMHAYECKHMHU BEIICCTBAMH
1 J1a00paTOPHBIM
00opyI0BaHUEM

2. XuMHYECK
He peakuuu

1.VYpaBHenus

XUMHNYCCKUX peaKuHﬁ

" pacCyYCThbI 10 HUM

O0600mary NOHATHUS
«MOJISIpHAsl Maccay,
«KOJIMYECTBO BEIIECTBAY,
«MOJISIPHBII 00BEM raza.
[IpoBOoaHTH pacyeTsl 11O
XUMHUYECKUM YPAaBHEHUSIM.
Hcnons30BaTh anropuTMbl
IIPH PELICHUY 3a1a4

ITatpuoTnueckoe
BOCIIUTAHHE,
JKOJIOTHYECKOE
BOCIIUTaHUE

2.Peakuuu noHHoro

oOMmeHa

XapakTepru30BaTh YCIOBHUS
NPOTEKAHUS PEaKIuil B
pacTBOpax MEKTPOIUTOB
10 koHna. HaGmonath
JIEMOHCTPHPYEMBIE U
CaMOCTOSITEIILHO
IIPOBOJIMMEIE OTTBITHI.
Habmronate u onuckiBaTh
XUMHAYECKHE PEAKIINH C
HOMOIIBIO POJIHOTO SA3bIKA U
si3bIKa XUMUH. JlenaThb
BBIBO/JIBI 10 pe3yJIbTaTaM
MTPOBEJICHHBIX XUMUICCKUX
OTbITOB. JleMOHCTpHpOBaTh
3HaHUE MPABHI
6e30macHOro odpaleHus ¢
€IKUMU, TOPIOYUMHU 1
TOKCUYHBIMH BEIIECTBAMH,
cpencTBamMu OBITOBOM
xumun. Co0nroaath
MIpaBHJIA U TIOJIH30BATHCS
npueMamu 6e301macHon
paboThI IpH paboTe C
XUMHYECKHMH BEIECTBAMU
1 1a00paTOPHBIM
o0opynoBaHueM

ITatpuoTnueckoe
BOCIIUTAaHHUE,
HKOJIOTHYECKOE
BOCIIUTaHHE

3.I'maponms coeit

[Ipencka3siBaTh peakuro
Cpebl BOAHBIX PACTBOPOB
coseit. [TpuBoauTh
IIpUMEPBI TUAPOIN3A COJIEH
B IOBCETHEBHOM KU3HU
yesroBeka. HabmrogaTh
JIEMOHCTPUPYEMBIE OTIBITHI.

[TatpuoTtnueckoe
BOCIIUTaHHUE,
HKOJIOTHYECKOE
BOCIIUTAaHUC




HaOumromaTe 1 onuCHIBaThH
XUMHYECKHE PEAKIUH C
MTOMOIIIBIO POJTHOTO SI3BIKA U
sI3bIKAa XUMUH. JlenaTth
BBIBOJIBI 10 pe3yJIbTaTaM
MIPOBEICHHBIX XUMUYIECKUX
OTBITOB. JIeMOHCTpUPOBATh
3HaHUE MPABUI
0e30macHOTo 0OpaIeHus ¢
€IKUMU, TOPIOYUMHU 1
TOKCHYHBLIMH BEIIECTBAMHU,
cpencTBamMu OBITOBOM
XHMUH

4. KayecTBEeHHBIE
peakuuu

Hcnonp3oBarh 3HaHHE
Ka4eCTBCHHBIX PEaKIuid Ha
rnoHbl. HaOmronare
CaMOCTOSITENTEHO
IIPOBOJIUMBIE OIIBITHI.
Hab6nronaTe u onuchiBaTh
XUMHUYECKHE PEAKIIUU C
HIOMOIIBIO POTHOTO SI3BIKA H
sI3bIKa XUMUH. [lenaTh
BBIBOJIBI 110 pe3yJIbTaTaM
MPOBEJICHHBIX XUMUYECKUX
OINBITOB. JleMOHCTpUPOBATh
3HAHUE TIPABUII
0e30macHOTO 00paIeHus ¢
€KUMU, TOPIOUYUMHU 1
TOKCUYHBIMH BEIIECTBAMH,
CpeacTBaMu OBITOBOM
xumun. Cobnroaath
MpaBHIIa U MOJIH30BATHCS
npruemMamu 6e30macHon
paboTel pu pabote ¢
XUMHYECKUMH BEIECTBAMU
1 1a00paTOPHBIM
o0opynoBaHueM

[TaTpuoTnueckoe
BOCIIUTaHHUE,
9KOJIOTUYECKOE
BOCIIUTAHHE

5.0kucauTensH0-BOC
CTAHOBUTEJIBHbBIE
peaxiuu

XapakTepu3oBaTh
OKHCITUTETHHO-BOCCTAHOBUT
€JIbHBIE PEAKIINHU KaK
MPOIIECCHI, TTPH KOTOPHIX
WU3MEHSIOTCS CTEIEHU
OKHCJICHUSI aTOMOB.
CocraBnsATh ypaBHEHUS
OKHCIIUTEIBHO-BOCCTAHOBUT
€JIbHBIX PEaKLUi C
MIOMOIIIBI0 METOAA
ANEKTPOHHOTO OaiaHca.
[TpuBoANTE IPUMEPHI

ITatpuoTnueckoe
BOCIIUTAHUE,
JKOJIOTHYECKOE
BOCITUTaHUE




OKHUCJIUTEIHHO-BOCCTAHOBUT
€JIbHBIX PEaKLUU B
npupose,
MIPOU3BOICTBEHHBIX
nporeccax u
KHU3HEJEATEIIbHOCTH
opranu3moB. HaGmronate
CaMOCTOSITEIILHO
IPOBOJAUMBIE OIBITHI.
HaGronate u onucheIBaTh
XUMHYECKHE PEAKIUH C
IIOMOLIBIO POJHOTO fA3bIKA U
si3pIKa XuMuu. Jlenatp
BBIBOJIBI 110 pe3yJIbTaTaM
MPOBEJICHHBIX XUMUYECKUX
ONBITOB. JleMOHCTpUPOBATh
3HaHUE MPABUII
0e30MmacHoro oopaleHus ¢
€/IKMMH, TOPIOYNMHU U
TOKCUYHBIMH BEIIECTBAMH,
cpencTBamMu OBITOBOM
xumnu. CoOJroaTh
IpaBUJIa U MOJIb30BATHCS
npueMaMu 6e30MacHo
paboThI IpH paboTe ¢
XUMHUYECKHMH BEIIeCTBAaMH
1 1a00paTOPHBIM
o0opynoBaHuEeM

6.2OnexTponu3

OOBSCHATDH MPOLIECCHI,
IIPOTEKAOLINE TIPU
IEKTPOJIU3€E PACILIABOB U
pacTBOpoB. COCTaBIATH
CXEMBbI JIEKTPOJIN3a B
pacTBOpax AJIEKTPOJINTOB.
PackpeiBaTh npakTudeckoe
3Ha4YEeHHUE IIEKTPOJIN3A.
Onucvlieams npunyun
0eticmeusl 2an1b8aHU4ecKo20
INeMeHma, akKymyasamopa.
[IpuBOIUTE IPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUT
€IbHBIX PEaKLNi B
IpUpOJE,
MIPOU3BOJICTBEHHBIX
nporueccax u
KU3HEJEATEIIbHOCTH
opranusMoB. Habntwooams u
onucvi6amo
OoeMoHcmpupyemble ONnblmbl

[TatpuoTnueckoe
BOCIIUTAHHUE,
HKOJIOTHYECKOE
BOCIIUTAHUE

7.1IpakTrueckas
pabora Ne 1.

[IpoBOaUTH XUMUYECKUI
JKCIEPUMEHT 110

Tpynosoe
BOCIIUTAHHE




Pemrenne
AKCIIEPUMEHTAIbHBIX
3aJ1a4 110 TeMe
«XUMHYECKUE
peaKkumny

UJIeHTU(DHUKAIIAN BEIIECTB C
IIOMOIILI0 KQUECTBCHHBIX
peaknuii. Habmonate u
OIIHCKLIBATh
CaMOCTOATENLHO
MIPOBOIMMBIE OTBITHI C
MTOMOIIIBIO POJTHOTO 337124
o TeMe «XHUMHYECKHE
peaKIum

SI3BIKA U SI3BIKA XMMUH.
JleMOHCTpUpOBATh 3HAHKE
paBui 0€301aCHOTO
oOparieHus ¢ eIKUMH,
TOPIOYUMH B TOKCUIHBIMHU
BEIIIECTBAMH, CPEACTBAMHU
OBLITOBOM XHMHHU.
ColnronaTh IpaBuIa U
M0JIb30BATHCS IPUEMaMU
6e30macHoi paboTHI IpH
paboTe ¢ XUMUYCCKUMHU
BEIICCTBAMM U

1a00paTOPHBIM
000pyI0BaHEM
8.006006maromiee Cocrapnare obo0matomue | LleHHOCTH
HOBTOpPEHHE I10 cxeMbl. OCyIecTBIATh HAy4YHOT'O
TemaM «BemecTBo» u MO3HABATEIBHYIO MO3HAHUS
«XuMHUYecKue pedaexcuio B OTHOIIEHUN
PpEaKIIm» COOCTBEHHBIX JIOCTHKCHUN
B TIPOLIECCE PeLIeHHs
y4eOHBIX U
MIO3HABATEJIbHBIX 3a/1a4
9.KoHTpoabpHas OcymiecTBIAThH Tpynosoe
pabota Ne 1. MI03HABATEJIbHYIO BOCIIUTaHHE
«BemecTtso. pedIeKcuo B OTHOILIEHUHU
Xumuueckue COOCTBEHHBIX TOCTHKEHUIN
PpEaKIIm» B IIpOIIeCCe peIIeHUs
y4eOHBIX U
MMO3HABATEIBHBIX 3a7a4
3.Heopranu 1. Knaccuduxarms Knaccudunuposatsb ITatpuoTnueckoe
yeckasi HEOPTraHMYECKUX HEOpPTaHWYECKHE BEIIECTBA. | BOCIIUTAHHE,
XUMHSA BerecTB. [IpocTsie O06001aTh 3HaHUS U JeNaTh | TPakKIaHCKOe
BEIIeCTBA — BBIBOJIBI O BOCIIUTaHHE
HEMEeTaJlIbI 3aKOHOMEPHOCTAX

W3MEHEHUH CBOMCTB
HEMETAJUIOB B MepUoax u
rpynmax Ileprnoanueckoin
cucteMsl. [Iporuo3upoBarb
CBOMCTBA HEU3YUECHHBIX
3JIEMEHTOB U UX
COCTMHEHUN Ha OCHOBE
3HaHu# o [lepuognueckom
3aKOHe. XapaKTepu30BaTh




HaxO0XJICHUE B MPUPOJIE,
CBOWCTBA, OMOJIOTUIECKYIO
pOJIb K 00JTacTH
MIPUMECHCHHSI HEMETAJLIOB.
[IpuBOIUTE IPUMEPHI
XAMHYECKHUX PEaKLUM,
pacKphIBAIOIINUX 00IIHe
XHMMHYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB —
HemeTaioB. MccinenoBaTh
CBOMCTBA N3y4aeMbIX
BemiecTs. HaOmogaTh
JEMOHCTPHPYEMBIC U
CaMOCTOSTEIHHO
MIPOBOJIUMBIE OTIBITHI.
HaGmronaTh u onuceIBaTh
XUMHUYECKHUE PEAKIIHH C
MIOMOIIIBIO POJHOTO SI3bIKA U
si3bIKa XUMUH. JlenaThb
BBIBO/JIBI [10 pe3yJIbTaTaM
IPOBEJICHHBIX XUMUYICCKUX
OTBITOB. JIeMOHCTpUPOBATh
3HAHHUE TIPABUII
0e30macHOro 0OpaIeHus ¢
€IKUMU, TOPIOYUMHU 1
TOKCHYHBIMU BEIIIECTBAMH,
cpencTBamMu OBITOBOM
xumnu. CoOJroaTh
TIpaBWJIA U TIOJH30BATHCS
npruemMamu 6e30macHon
paboThI IpH paboTe

C XUMHYECKUMH
BEIIECTBAMH U
1a00paTOPHBIM
o0opynoBaHuEM

2.IlpocTeie BemiecTBa
— METaJIbl.
dusznueckue
CBOMCTBa METAJIJIOB.
CnnasBbl

O0600111aTh 3HAHUS U JeIaTh
BBIBOJBI O
3aKOHOMEPHOCTSX
H3MEHEHHI CBOMCTB
METaJUIOB B MEpUOaX U
rpynnax I[lepuoanueckoi
cucteMsl. [Iporao3upoBars
CBOMCTBA HEU3YUYEHHBIX
9JIEMEHTOB U X
COE€IUHEHHUI Ha OCHOBE
3HaHu# o [leprognueckom
3aKoHE. XapaKTepu30BaTh
0COOCHHOCTH CIIaBOB.
HccnenoBaTh cBOiiCTBA
HU3y4aeMbIX BEIIECTB.
Hab6mronats

[TatpuoTnueckoe
BOCIIUTaHUE,
HKOJIOTHYECKOE
BOCIIUTAHHE




CaMOCTOSITEITLHO
IIPOBOAUMBIC OIIBITHI U
OIKCHIBATh MX C IIOMOIIBIO
POIHOTO sI3bIKA U SI3bIKA
xumud. JlenaTh BBIBOJIBI 110
pe3ysbTaTam MpoBeICHHBIX
XMMHYECKHUX OIBITOB.
Cobnronate npaBuia u
T0JIb30BATHCS IPUEMaMHU
6e30macHoil paboTsl IPU
paboTe ¢ XUMHYECKUMU
BCICCTBAMU U

1a60paTOPHBIM
o0opyroBaHuEM
3. Xummnueckue XapakTepru3oBaTh ITatpuoTnueckoe
CBOMCTBA METAJIOB XUMHUYECKHUE CBOMCTBA BOCIIUTaHUE,
METaJIJIOB KaK JKOJIOTUYECKOE
BOCCTaHOBUTEJNEH. BOCIIUTAHUE

[IpuBOUTE IPUMEPHI
XUMHYECKHUX PEaKIIHii,
pacKphIBaOIIUX 00IIHE
XUMHYECKHE CBOMCTBA
IIPOCTBIX BEIIECTB —
METAIJIOB.
XapakTepru3oBaTh
KOPPO3UI0 METAIIJIOB KaK
OKHUCJIUTEITFHO-BOCCTAHOBUT
€JIbHBIN IPOLECC.
OO60CHOBBIBATH CTIIOCOOBI
3aIlUTHI OT KOPPO3HHU.
HccnenoBate cBOiCTBa
U3y4aeMbIX BEIIECTB.
Hab6mronate
JIEMOHCTPHUPYEMBIE U
CaMOCTOSITENTEHO
MTPOBOIIMBIE OITBITHI.
Habmronate u onuckeIBaTh
XUMHUYECKHE PEAKITUH C
MTOMOIIBIO POJTHOTO S3bIKA U
sI3pIKa XUMUU. [lenars
BBIBOJIBI 110 pe3yjIbTaTaM
MTPOBEJICHHBIX XUMUYICCKUX
OTBITOB. JleMOHCTpHUPOBATH
3HAHHE TTPABUII
6e30macHoro odpaleHus ¢
€IKUMU, TOPIOYNMHU 1
TOKCUYHBIMU BEIIECTBAMH,
cpencTBamMu OBITOBOM
xumun. CoOnroaaTh
MpaBUJIa U TOJIb30BATHCS
npueMamu 0e30macHoOn




paboThI IpH paboTe ¢
XUMHWYCCKUMU BE€HIECCTBAMU
¥ 1a00paTOPHBIM
obopymoBaHueM

4.Mertansl

B IIPUPOJIE.
[Tonyuenue
METaJUIOB.
Meramnyprus

XapakTepu3oBaTh
HaxO0XJIEHUE B IPUPO/IE,
OHMOJIOTUYECKYIO POJIb U
00J1acTH TPUMEHEHUS
METAJIOB.
XapakTepru3oBaTh CIIOCOOBI
MOJyYEHUSI METAJJIOB B
COOTBETCTBHUU C UX
XUMHUYECKONW aKTUBHOCTBIO.
JleMoHCTpHUpOBaThH
MMOHUMaHuEe XUMHU3Ma
MIPOIECCOB, JICKAIUX B
OCHOBE MPOU3BOACTBA
MeTauioB. HabmogaTh
JIEMOHCTPHUPYEMBIE OTIBITHI.
Hab61ronaTh n onuchIBaTh
XUMUYECKUE PEAKIINH C
MTOMOINIBIO POJTHOTO SI3bIKA U
si3bIKa XUMUH. JlenaThb
BBIBOJIbI 10 pe3yJIbTaTaM
MPOBEACHHBIX XUMHUYECKUX
OTIBITOB

ITatpuoTnueckoe
BOCIIUTAHHE,
JKOJIOTHYECKOE
BOCIIUTaHHE

5.IIpakTuyeckas
pabota Ne 2.
«lonmyuenue
MEJIHOTO KyIopoca

[IpoBOaUTH XUMUYECKUI
HKCIEPUMEHT TIO
HOJYYEHHUIO METHOTO
kyrnopoca. HabmronaTts u
OTIHCHIBATH
CaMOCTOSITENILHO
MIPOBOIMMBIE OTBITHI C
MTOMOIIIBIO0 POIHOTO SI3BIKA U
SI3BIKA XUMUH.
JleMOHCTpHUpOBaTh 3HAHKE
paBuiI 0€30MaCHOTO
oOpareHus ¢ eIKUMH,
TOPIOYMMH U TOKCUIHBIMHU
BEIIECTBAMH, CPEICTBAMHU
OBITOBOW XMMHUH.
ColnronaTh paBmIa U
MOJIb30BAThCS IPUEMAMHU
0e3omacHoil paboThI IPH
paboTe ¢ XUMHUYECKHUMHU
BELIECTBAMU U
1a00paTOpHBIM
obopynoBaHuEM

Tpynosoe
BOCIITUTaHUEC

6.0000maromiee

CocraBisaTs 0000mIaronye

TpynoBoe




IIOBTOPEHUE I10 TEME
«Heopranunueckas
XUMUA»

cxeMbl. OCynIecTBIISITh
M03HABATEIIbHYIO
pedIIeKCHIo B OTHOIIICHUN
COOCTBEHHBIX JIOCTHKCHUI
B TIPOIIECCE PEIICHHUSI
y4eOHBIX U
TI03HABATEIILHBIX 32]1a4.

BOCITUTaHHUE,
JKOJIOTHYECKOE
BOCITUTaHUE

4.HayuHble
OCHOBBI
XHMHYeCKOr
0
NPOU3BOACT
Ba

Bpewms B xumum.
CxopocTh
XUMHYECKHUX peaKui

XapakTeprus3oBaTh CKOPOCTh
XUMHUYECKON peakKItu.
OOBACHATH yCTIOBHA,
BJIUSIIOLINE Ha CKOPOCTh
XUMUYECKHUX PEAKLIUN.
VYcranaBnuBaTh
3aBHCUMOCTH CKOPOCTH
XUMHYECKON peaKIfu OT
pa3nuyHbIX (HaKTOPOB

C LIETIBI0 ONPEIEICHUS
ONITUMAJIBHBIX YCIIOBHIA
MPOTEKAHUS XUMHUECKUX
npoiieccoB. Onpeaensarhb
MOHSITUS «KaTallu3y,
«katanuzaropy». Habmronars
JEMOHCTPUPYEMBIE U
CaMOCTOSITENTLHO
IPOBOJUMBIE OIBITHI.
HaGmronaTe 1 onuchiBaTh
XUMHUYECKHE PEAKLIUU C
MTOMOIIIBIO0 POIHOTO SI3BIKA U
sA3bIKa XUMUU. [lenath
BBIBO/IBI TI0 pe3yJIbTaTaM
IPOBEIEHHBIX XUMUYECKHX
OINBITOB. JleMOHCTpUPOBATh
3HaHUE MPaBUII
6e30MmacHoOro oopaleHus ¢
€IKMMHU, TOPIOYNMHU U
TOKCHUYHBIMH BEILIECTBAMH,
cpencTBamMu OBITOBOM
xumnu. CoOIroaTh
MpaBHJIA U TIOJIH30BATHCS
npueMamu 6e301macHon
paboThI IpH paboTe C
XUMHUYECKHMHU BEIIeCTBAMH
1 1a00paTOPHBIM
o0opyoBaHEM

ITatpuoTnueckoe
BOCIIUTAHHE,
JKOJIOTHYECKOE
BOCIIUTaHHE

XHUMHYECKOE
paBHOBECHE U
dakTopbl, Ha HETO
BIIHSIIONINE

OnpenensiTh MOHATHUS
«paBHOBECHE» U
«XUMHUYECKOE PABHOBECHEY.
OOBACHATD YCIIOBUS,
BITUSIIOIIUE HA MTOJIOKCHHE
XUMHYECKOT0 PABHOBECHS.
YcranaBnuBaTh
3aBUCHMOCTb CMEIIEHUs

ITatpuoTnueckoe
BOCIIUTAHUE,
JKOJIOTHYECKOE
BOCIIUTaHHE




XUMHUYECKOTI'O pPaBHOBECHUS
OT Pa3IUYHBIX (PAKTOPOB C
LIEJIBIO OTIPEJIEIICHUS
ONITUMAJIBHBIX YCIIOBHM
IPOTEKAHUS XUMUYECKUX
npoueccoB. [IpenckaspiBarh
HalpaBJIEHUE CMEILEHUS
XHUMHUYECKOTO paBHOBECHS
IIpY U3MEHEHUU YCIIOBHUH
IIpOBeIeHUS 00OpaTUMON
XUMHUYECKON peakiuHu.
Habmonate
CaMOCTOSITEJILHO
IPOBOMMBIE OTIBITHI.
HaGmtonate 1 onucheIBaTh
XUMHAYECKHE PEAKIIUH C
HIOMOILBIO POJIHOTO SA3bIKA U
si3bIKAa XUMUH. JlenaTth
BBIBOJIBI 110 pe3yJIbTaTaM
IPOBEIEHHBIX XUMUYECKHX
ONBITOB. JleMOHCTpUPOBATh
3HaHUE MPaBUII
0e30MmacHoro oopaleHus ¢
€/IKUMHU, TOPIOYMMHU U
TOKCHYHBIMH BEIIECTBAMH,
CpeacTBaMu OBITOBOM
xumun. Co0mronaTs
NpaBuja U MOJIb30BATHCS
npruemMamMu 6e30macHon
paboTel pu paboTe ¢
XUMHAYECKIMH BEIIECTBAMH
1 1a00paTOPHBIM
000opyI0BaHEM

Hayunsle npuHIAIIBL
OpraHu3anuu
XUMHUYECKOTO
MIPOU3BOJICTBA

XapaxkTepu3oBaTh 0011
NPUHINATBL |
9KOJIOTUYECKHE TTPOOIEMBI
XUMHAYECKOTO
MIPOU3BO/ICTBA.
[IpencraBisaTe myTu
pereHus ri100anbHbIX
po0JieM, CTOSAIIUX Mepet
YeJI0BEYECTBOM:
IKOJIOTUIECKHUX,
HHEPreTUYECKUX,
CBIPBEBBIX, M POJIb XUMHH B
pELIeHUH ITUX MPOOIIEM.
HaOmronats
JIEMOHCTPUPYEMYIO MOJICITh
Y ONHCHIBAThH €€ C
MTOMOIIIBIO POJHOTO SI3bIKA U
A3bIKa XUMHUH

[TatpuoTnueckoe
BOCIIUTaHHUE,
JKOJIOTHYECKOE
BOCIITUTaHUE

Hedrs. [Tpuponssrit

[TpuBoANTE IPUMEPHI

[Tarpuotnyeckoe




Tra3 U SQHCPIreTUKa

MIPaKTUYECKOTO
WCTOIb30BAHUS MPOTYKTOB
nepepaboTku HepTH u
MIPUPOTHOTO Ta3a.
[Tonnmarp xumMH4eCKHe
CTIOCOOBI OTYYCHHUS
sHepruu. [IpeacraBnsate
IIyTH PEeIIeHUs TI00aTbHBIX
npo0iieM, CTOSIINX Hepe]T
YeJI0BEYECTBOM:
9KOJIOTHYECKHUX,
HEPreTUIECKUX,
CBIPBEBBIX, U POJIb XUMUU B
PELIEHNHU ATUX TIPOOIIEM.
HaOmronare
CaMOCTOSITENTLHO
IPOBOAMMOE HCCIIEeI0BAaHUE
¥ OIUCHIBATH €T0 C
MIOMOIIBIO POTHOTO S3BIKA
SI3BIKA XUMUH.
JleMOHCTpHUpOBAaTh 3HAHKE
paBu 6€30MaCHOTO
oOpareHus ¢ eIKUMH,
TOPIOYUMH U TOKCUYHBIMHU
BEIIECTBAMH, CPEJCTBAMU
OBITOBOW XMMHUH.
CobnronaTh paBmiIa u
H0JIb30BAThCS IPUEMAMU
0e30macHoi paboThI IPH
paboTe ¢ XUMHUYECKUMHU
BEIIECTBAMH U
71a00paTOPHBIM
000opyI0BaHEM

BOCITUTaHHUE,
JKOJIOTHYECKOE
BOCITUTaHUE

O06o0maroree
MOBTOPEHHE 110
TeMam
«Heoprannyeckas
xumusa» u «Hayuneie
OCHOBBI XUMHWYECKOT' O
MIPOU3BOJICTBA»

CocraBisaTh 0000II1ar0IIIE
cxeMbl. OCyIIecTBISATh
MO3HABATEIbHYIO
pedekcrio B OTHOIICHUH
COOCTBEHHBIX JIOCTHKECHUI
B ITPOIIECCE PEIICHHUS
y4eOHBIX U
IIO3HABATCJIBHBIX 3a4a4

Tpynosoe
BOCIIUTaHHUE,
JKOJIOTUYECKOE
BOCIITUTaHUE

KonTponbhas pabota
Ne 2.
«Heoprannyeckas
xumus. Hayunsle
OCHOBBI XUMHUYECKOTO
IIPOU3BOJICTBAY

OcymecTBIsITh
MO03HABATEIbHYIO
pedekcrio B OTHOIIICHUH
COOCTBEHHBIX JIOCTHKCHUN
B TIpOIIeCCe PEIICHUs
y4eOHBIX U
MMO3HABATEIBHBIX 3a7a4

TpynoBoe
BOCIIUTaHHUE,
9KOJIOTUYECKOE
BOCIIUTAHUE

5.Xumusa B
JKU3HU U
o0IIecTBE

1. Xumust mumm.
JlekapcTBeHHBIE
cpeiacTBa

XapakTepus3oBaTh
OMOJIOTHYECKYIO POJIb
Pa3IMYHBIX MUTATEIbHBIX
BeniecTB. [I[puBoanTh

OKOJIOTHYECKOE
BOCIIUTAHUE,
IMAaTPUOTUYIECKOE
BOCIIUTAHUE




IIPUMEPHI IPOJYKTOB,
00raThIX TEMHU HJIM UHBIMU
IPUPOAHBIMU BEIIECTBAMH.
XapakTepus3oBaTh
pa3IUYHbIC UHIPEAUEHTHI,
BXOJIAIIUE B COCTaB
B)XKHEHIINX MTPOAYKTOB
MUTaHUS, UCTIONb3YS
MH(POPMALIUIO O COCTaBe
MIPOJYKTa, Pa3MEIICHHYIO
Ha 3THKeTKe. OCBauBaTh
HOPMBI 3KOJIOTUYECKOTO U
0e3omacHOTo 0OpaIeHus ¢
JI€KapCTBEHHBIMU
npenapaTamm.
[IponaranaupoBats
3J10pOBBII 00pa3 )KU3HU.
JleMoHCTpHUpOBAaThH
INOHMMAaHHUE POJIH
BAKHEUILIUX TPy
JIEKapCTBEHHBIX CPEJICTB.
Paccyxnath o Bpeze
QJIKOT0JIs, KypeHus, O
HEJIOIyCTUMOCTH
HapKOTUYECKUX CPE/CTB

2.KocmeTrnueckue u
napproMepHbIe
cpencrsa. beitoBas
XUMUS

IIporuosupoBaThb
MIOCJIEICTBUS HAPYLIEHUN
npaBuiI 6e30MacHON paboThI
CO CpeZICTBaMU OBITOBOM
xuMuu. Mcnons3oBaTh
MOJTy4YeHHbIE 3HAHUS TIPU
NPUMEHEHHUHU Pa3IUUHBIX
BELIECTB B OBITY.
JleMOHCTpUPOBAThH 3HAHHE
npaBuiI 6€30MacHOro
oOparieHus ¢ eIKUMH,
TOPIOYUMH U TOKCUYHBIMH
BEIIECTBAMH, CPEICTBAMHU
OBITOBOM XMMUHU

OKOIOTHYECKOE
BOCHIUTAHUE,
MaTpUOTHUYECKOE
BOCIIMTAHUC

3.XuMu4 B CEIILCKOM
XO039UCTBE

Pasnuuare oprannueckue u
OCHOBHBIE MUHEPAIIbHBIE
(a30THBIC, KAIUITHBIE,
tdbocdopHbIe) yroOpeHus.
OnuceIBaTh XUMHYCCKHE
peaxiuu, Jiexaliue B
OCHOBE TIOJTyYEHUSs
M3Y4aeMbIX BEIIECTB.
OnuceIBaTh cpeacTBa
3aILUTHI PACTCHUH.
HaOmronars

KOJIOTHYECKOE
BOCITUTaHUE




CaMOCTOATENLHO
MIPOBOIIMBIE OTIBITHI.
HaGmronaTe 1 onuchIBaTh
XUMHYECKHE PEeaK IHH C
MTOMOIIIBIO POJTHOTO SI3bIKA U
sI3bIKAa XUMUH. JlenaTh
BBIBOJIBI 10 pe3yJIbTaTaM
MIPOBEICHHBIX XUMUYIECKUX
OTBITOB. JIeMOHCTpUPOBATh
3HAHUE TIPABUII
0e3omacHOTo 0OpaIeHus ¢
€IKUMU, TOPIOYUMHU 1
TOKCHYHBLIMH BEIIECTBAMHU,
cpencTBamMu OBITOBOM
xumuu. Co0roaTh
IIPaBHJIA U TI0JIH30BATHCS
npueMamMu 0e301acHOM
paboThI IpH padoTe ¢
XHMHYECKUMH BEIlECTBAMHU
1 1ab0paToOpHBIM
o0opyoBaHuEM

4. Xumus B
CTPOUTEIBCTBE

XapakTepu3oBaTh CBOMCTBA
TUIICa, U3BECTH, IIEMEHTA U
O0eToHa 1 00J1aCTh UX
npuMmeHeHus. OnuckIBaTh
XUMHUYECKHE PCAKIUH,
JeXallue B OCHOBE
TTOJTYYICHUS N3Y9IaeMbIX
BeniecTB. Vcnons3oBath
TTOJTY9ICHHBIC 3HAHUSI TIPU
MPUMEHEHUHU PA3IUYHBIX
BELIECTB B OBITY.
JleMOHCTpHUpOBaTh 3HAHUE
npaBuiI 6e30MacHOro
oOparieHus ¢ eIKUMH,
TOPIOYMMH U TOKCUIHBIMHU
BEIIECTBAMH, CPEJCTBAMHU
OBITOBOW XHUMHH

OKOJIOTHYECKOE
BOCIIUTAHUE,
MATPUOTHIECKOE
BOCIIUTAHUE

5.«3enenasy XxumMusa

Onpenenars NOHATHE
«“‘3erneHas” XUMUS».
XapakTepu3oBaTh 0011
MIPUHIIUIIBI «3EJIEHOW
xumuu. Paccyxnate o
pHUCKE 3arps3HEHUs
OKpY>Kalolleu cpelbl Mpu
HCIIOJIb30BAHUH MHOTUX
TPaaULIMOHHBIX
texHosioruii. [IpencraBisate
MYTH PEUICHUS TI100aTbHBIX

OKOJIOTHYECKOE
BOCITUTaHUE,
MaTpUOTHYECKOE
BOCITUTaHUE




po6JIeM, CTOSIIIHUX TIePeT
YeJI0BEYECTBOM:
IKOJIOTUYECKHUX,
OHCPICTUYCCKHUX, ChIPBEBBIX
Y POJIb XUMHH B PEIICHUU
3THX MpolIeM

Pe3epBHoe 1

BpeMs
COI'JTACOBAHO COI'NTACOBAHO
IIporokon 3acenanus 3amectutenb qupekTopa no YBP
METOAMYECKOI0 O0bETUHEHUS 3aeBa B.B.
YUHTEIIEH IPEAMETOB IMOAINCH

€CTECTBEHHOTI'O IMKJIA
COIL Ne 20 MO [Tunckoil paiion
ot 25 aprycra_ 2022 roga Ne 1
E¢pumenko 1.1.

noJanuch pykosoaurenss MO

_27.asrycra 2022 roma
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