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1. IACHOPT PABOYEN IPOTPAMMBI YYEBHOI'O IMPEIAMETA
«XNUMMUS»

1.1 ObsacTb npuMeHeHHs POTrPaMMBbI

Peanuzanus cpeanero o6miero obpazoanus B npeaenax OIT CITO no nporpamme
MOATOTOBKH CIIEIMAIIMCTOB CPEAHEro 3BeHa 1o chnenuanbHoctu «11.02.17
Pa3zpaboTka 351eKTpOHHBIX YCTPOUCTB U cuctem» B cooTBeTcTBUU ¢ GI'OC CIIO no
cnenuanbHocTh «11.02.17 Pa3pa®oTka 30€KTPOHHBIX YCTPOHWCTB U CHUCTEM», C
yueroM TpeboBanuii ®I'OC cpennero oOmiero o0pa3oBaHMs, YTBEPKACHHOTO
npukazoM MunoOpHayku Poccum ot 17.05.2012 Ne 413 ¢ u3MeHeHUsIMH,
BHECEHHBIMM IpUKa30M MuHucTepcTsa npocsenienus Poccurickon denepauuu oT
12 aBrycra 2022 1. Ne732 u ot 27 nmexabps 2023 r. Nel028, u denepanbHoi
o0pa3oBaTeIbHOM MPOrpamMMbl CpelIHEro o0Iero o0pa3oBaHUs, YTBEPKIACHHOU
npuka3zoM Munucrtepctsa npocsenieHus Poccniickoit @enepanuu ot 18 mas 2023
r. Ne 371.

1.2 O0mas xapakTepucTHKa y4e0HOro npeamera «XuMHus»

XUMHST KaK 3JIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAyK HIpaeT 0COOYyr poJib B
COBPEMEHHOM ITMBWJIM3AIIMK, B CO3JIaHUU HOBOM 0a3bl MAaTEPHAIBHOU KYJIBTYPHI.
TecHO B3aMMOJEUCTBYSI C JIPYTMMHU €CTECTBEHHBIMM HAayKaMH, XHMHUS CTajia
HEOTHEMJIEMOI YaCThI0 MUPOBOM KYJIBTYPhl, HEOOXOJAUMBIM YCIOBHUEM YCIEITHOTO
Tpyda ¥ SKM3HU KaxJaoro ujeHa oOmiectBa. CoBpeMeHHass XMMHS KakK Hayka
co3ujareibHas, KaK HayKka BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIICHUE
rJI00AIBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHSI UYENOBEYECTBA — ChIPbEBOMH,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOTMUYECKO 0€301MacHOCTH U OXPaHbI 3J10POBBSI.

B coorBercTBHM ¢ OOHMIMMHU LENSMU M TPUHIUIAMHU CPETHEr0 OOIIETro
oOpazoBanus coiepkanue npeameta «Xumus» (10—11 kmaccel, 6a30BBI YPOBEHB
U3YYCHHs) OPUECHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJIbTYPHYIO TOJTOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UMM JUISI  BBIPAOOTKH  MHPOBO33PECHUECKUX
OpPUEHTHPOB, YCIEIIHOIO BKJIIOYEHUS B JKM3Hb COLMUYMAa, MPOIOJIKEHHUS
o0pa30BaHus B Pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsonuMu  mpeaMera  «XUMUS»  ABIAIOTCS  0a30Bble  Kypchl —
«Opranndeckass xumusi» u «OOmas W HeEopraHWYecKash XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUS KOTOPBIX SIBISFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHWH 10 HEOPTaHWYECKON XMMHH (C BKIIOYCHUEM 3HAHWMA M3 OOIEH XUMHUH) U
OPraHUYE€CKON XUMHHU.

[log HOBBIM yrJioM 3peHus B mpeamere «XuMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCs W3YYEHHBIM Ha YpOBHE OCHOBHOTO OOIIero 00pa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XUMHUYECKOU pEaKIUH.

Enunas cucreMa 3HaHW O BaKHEWIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE O XMMHUECKUX PEAKIHUSX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUS TOoNoaHsAeTCs B Kypcax 10 u 11 knaccoB anemenramu
COJIep>KaHUsl, UMEIOIIUMU KyJIbTYpPOJIOTUUECKUN U NMPUKIIATHON XapakKTep.



1.3. Hesu n3yyeHus yueOHOro npeaMera XuMus

['maBHBIMU LIETSAMU U3YUYEHUS npeameTa « Xumus» Ha 0a3oBoM yposHe (10-11
KJI.) SIBJISIFOTCSI:

I. ¢dopmupoBaHue CHUCTEMBl XUMHUYECKHUX 3HAHUN Kak BaKHEUIEH
COCTaBJIAIOIIEH €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOMl JexaT
KJIFOUEBbIE TIOHATHS, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUH, OCBOCHHE S3bIKa
HAayKd, YCBOGHHE M TOHUMAHHUE CYIIHOCTUM JOCTYHOHBIX  0000IIEeHHI
MHPOBO33PEHUYECKOT0 XapaKkTepa, O3HAKOMJIEHHE C HCTOpUEH HMX pa3BUTUS H
CTaHOBJICHUS;

2. popMHUpOBAHUE U Pa3BUTHE MPEJCTABICHUN O HAYUYHBIX METOJaX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIUh, HEOOXOAUMBIX Mg MPUOOPETEHUS YMEHHM
OpPUEHTUPOBATHCS B MHUpE BEUIECTB M XMMUUYECKHUX SIBJICHUH, UMEIOIIMX MECTO B
OpUPOJIE, B MPAKTUYECKON U TOBCEHEBHOM KU3HU;

3. pa3BUTHE YMEHUI U CLIOCOOOB JIEATETbHOCTH, CBA3aHHBIX C HAOIIOECHUEM U
O0OBSICHEHHEM XMMUYECKOTO JKCIEPUMEHTa, COOIIOJCHUEM IMpaBui 0O€30MacHOro
oOpalleHusl ¢ BEIeCTBaAMHU.

1.4 MecTo yueOHOro npeamera «XuMus» B crpykrype OII:

VY4eOnbiii npeameT «XuMus» SIBISeTCs] yUeOHbIM MPEAMETOM 00s13aTeIbHOM
npeameTHoit oOmactu  «EctecTtBenHsie Hayku» DI'OC  cpennero oo6miero
o0Opa3zoBaHus.

B yueOGHOM mutaHe o0Opa3oBaTeNbHON MpOrpaMMbl Y4E€OHBIH MpeAMET
«XUMUS» BXOAUT B COCTAB 00II€00pa30BaTEIBHOTO IIUKJIA.

[Ipu sToM wM3yueHue ydeOHOro mnpeameTa «XHUMHSI» MPETYCMOTPEHO Ha
0a30BOM ypOBHE M HaIpaBJieHO Ha JOCTHKEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U
IPEAMETHBIX PE3YyJIbTATOB.



2 IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O
NPEJIMETA «XUMMSI»

JINMYHOCTHBIE PE3VYJIbTATHI

JIM9HOCTHBIE Pe3yJbTAaThl OCBOCHUS MpeaMeTa « XUMUSD) OTPAXKAOT cPOPMUPOBAHHOCTH
OTIBITA MIO3HABATEIHLHOM U MPAKTUUECKOU ACSITEIIbHOCTH 00YJaIOIIUXCs [0 PeaTH3alluy IPUHSITHIX
B OOII[ECTBE IICHHOCTEH, B TOM YUCJIC B YaCTH:

1) rpa’kaaHCcKOro BOCIMTAHMS

OCO3HAHUS 00YUJAIONIMMUCS CBOMX KOHCTUTYITMOHHBIX ITPaB M 0053aHHOCTEH, YBAKCHHSI K
3aKOHY U MPABOIOPSIKY;

MPEACTABICHUSI O COIMAIBHBIX HOpPMaxX M MpaBUIaX MEXKIWYHOCTHBIX OTHOIIECHUW B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESITEIILHOCTH TP CO3AaHUM YIEOHBIX TIPOEKTOB,
pelieHur yu4eOHbIX U TT03HABATENIbHBIX 3a71a4, BHITIOJTHEHUH XUMHUUECKHX YKCIIEPUMEHTOB;

CrIOCOOHOCTH TTOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY M apT'yMEHTBI JPYTHX
MIPU aHAJIN3€ PA3TUYHBIX BUJOB YICOHOM 1€ATETbHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOIICHHWS K HCTOPUYECKOMY W HAyYHOMY HACIEIUI0 OTEYECTBEHHOM
XUMUH;

YBaXEHHUS K TIPOIECCY TBOPYECTBA B OOJACTH TECOPUHM M TMPAKTUUECKOTO MPUMEHEHHS
XUMUH, OCO3HAHUS TOTO, YTO JOCTIKCHHS HAyKU €CTh PE3YNIbTAT JJIUTEIBHBIX HAOIIOJICHUH,
KPOTIOTJIMBBIX IKCIIEPUMEHTATBHBIX TIOUCKOB, MMOCTOSTHHOTO TPyAa YIEHBIX U MTPAKTHUKOB;

WHTEpeca W TI03HABATEIBHBIX MOTHBOB B TMIOJYYCHHH U TIOCIEAYIONIEM aHau3e
nH(pOpMAaLIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHONW OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUW, CBS3aHHbIE C XUMHUYECKUMHU SIBICHUSIMH, U
MIPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OLIEHMBAaThb CBO€ MOBEIECHHUE M IOCTYIKM CBOMX TOBAapUUIEH C IMO3ULIMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN ITUX ITOCTYIKOB;

4) popmMupoBaHus KyJbTYpPbl 310POBbS:

MOHUMAaHM IIEHHOCTEH 3/I0poBOro M Oe3omacHoro oOpas3a XU3HH, HEOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOnrofieHns MpaBuil GE30MacHOTO OOpaIleHUs] ¢ BEllecTBaMHU B ObITY, IOBCEIHEBHOMN
YKU3HU U B TPYJIOBOU J€ATEIBHOCTH;

MOHUMAHMS I[IEHHOCTH TMPaBUJ HMHIUBUIYATbHOTO M KOJUIGKTMBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIKUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHUS TOCJEICTBUNA W HENPHUATHS BPEAHBIX NMPUBBIUEK (YMOTPEOJICHHS AIKOTOJIs,
HapKOTUKOB, KYpEHHUS;

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEAOBATEIbCKON JESTENbHOCTH,
OOIIECTBEHHO TOJIE3HOH, TBOPUECKOH U IPYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha aKTHMBHOE€ Y4YaCTHE€ B PpEUICHWM NPAKTUYECKUX 3a7ad COLMAIbHOMI
HaIMpaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3y4eHHIO MpoQecCHil pa3uyHOro poja, B TOM 4YHCJEe Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUMN 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyAa U pe3yiabTaTaM TPYJ0BOMU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHAMBUAYAJIBHOW TPAEKTOpPUH OOpa30BaHMS,
Oymymieit mpodeccu U peanu3anuu COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpEeOHOCTEH 00IIeCTBa;

6) 3K0J10rM4eCcKOro BOCIIUTAHUS:



HKOJIOTUYECKHU 1eJIECO00Pa3HOro OTHOLICHHUS K IPUPOE, KaK UCTOYHUKY CYLIECTBOBAHUS
JKH3HH Ha 3emiie;

MOHUMAaHUS II00aJTBHOTO XapaKTepa KOJOTHUECKUX MPOOIeM, BIUSHIS S3KOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MMPUPOJHON U COLIMATIBHOM CPEBI;

0CO3HaHMS HEOOXOAMMOCTH MCIIOJIb30BAHUS JOCTHKEHUH XUMUH ISl PELICHUST BOTIPOCOB
PalMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTHBHOTO HENPUATHSA ACUCTBUM, NPUHOCSIINUX BPEN OKPYKAIOIIEW NPHUPOIHOU cpene,
YMEHHSI IPOrHO3UPOBAaTh HEOIArONPUATHBIE KOJIOTMUECKUE IMOCIEACTBUS IPEIIPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJu4Mus Pa3BUTOIO SKOJOTMYECKOIO MBIIICHUS, JKOJIOTMYECKON KYJBTYpPBI, OIIbITa
JEATENBHOCTH  JKOJOTMYECKOM HAIpPaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
M03HABaTEIbHON, KOMMYHUKAaTUBHOMN U COLMAIBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UJEOJIOTUH XeMOpoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPaKTUKU;

MOHUMAaHMs CHeUU(PUKH XUMUU KaK HayKd, OCO3HaHUsA €€ poiau B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILJIEHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIoLIEM
MHpE KaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B IMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEHW M
pelIeHny TpobieM COXpaHEHUsl PUPOIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0CO00I 3HAUMMOCTH XMMHH JUI COBPEMEHHOM NMBHIM3aLUU: B €€
F'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHOW POJM B CO3/JaHWM HOBOW 0a3bl MaTepuaibHOM
KYJIbTYpbI, PEHICHUH II00abHBIX MPOOJIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOI,
SHEPTreTUYECKOM, THUIICBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
o0ecreyeHny yCIOBHUM YCHEIIHOTO TPya U SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTr0O YjieHa
00111eCcTBa;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMAaHHWS CYHIHOCTH METOJOB ITO3HAHWS,
HCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH MCHOJIB30BaTh MOJy4YaeMble 3HAHMS IS
aHaJin3a U OOBACHEHHUS SBJICHUNM OKPYXKAIOUIETO MHpa U MPOUCXOAALIMX B HEM H3MEHEHUH,
YMEHHS JielaTh 000CHOBAaHHbBIE 3aKIIOUYEHHS Ha OCHOBE HAyYHBIX (JAaKTOB U MMEIOIIMXCS TaHHBIX
C LEJIBIO MTOJIYYEHHUSI I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO UCII0JIb30BATh XUMUYECKIE 3HAHUS JJISl pEIeHUsI IPoOieM
B peaJbHbIX KU3HEHHBIX CUTYalUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0OBATEIbCKON JEATENbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEpPhIBHOMY OOpa30BaHHUIO U CaMOOOpa3OBaHUIO, K
AKTUBHOMY T[IOJyYEHHUIO HOBBIX 3HAaHMW MO XUMHUHM B COOTBETCTBUU C IKMU3HEHHBIMU
MOTPeOHOCTAMHU;

MHTEpeca K 0COOEHHOCTSM TpyJa B Pa3InYHbIX chepax MpodeccuoHaNbHOMN NesITeNbHOCTH

METAIIPEJIMETHBIE PE3YJIbTATDI

OBJajieHHe YHUBEPCAJIbHBIMHU IO3HABATEIbHBIMH J1eHiCTBUAMM:

baszoesvie nocuueckue Oeticmeus: caMOCTOSITENFHO (DOPMYIHUPOBATh M AKTyaJIU3HPOBATH
npobieMy, BCECTOPOHHE €€ paccMaTpuBaTh, ONPEAETATh ILEeNd JesITeIbHOCTH, 3a/aBas
apaMeTppl MU KPUTEPUHU HUX JOCTUXKEHMS, COOTHOCUTb pE3YJAbTaThl JESATEIBHOCTH C
IIOCTABJIEHHBIMH LIEJIIMU; UCTIOJIB30BaTh IIPU OCBOCHUH 3HAHUI TPUEMBI JIOTUYECKOTO MBILIICHUS
— BBIJIENIATH XapaKTEPHbIE IPU3HAKN NOHATUN U yCTAaHABIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh
COOTBETCTBYIOLIME TMOHATHUSA A OOBACHEHHMsS OTIENbHBIX (DAKTOB M SIBIEHHH; BbIOMpPATh
OCHOBaHHUS U KPUTEPUH Ul KiIacCU(UKALMK BEIIECTB M XMMHUYECKUX PEaKIMi; yCTaHABIUBATh
IIPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKJy HW3YYa€MbIMU SBJIICHUSAMH; CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTHBHBIE, ACAYKTHUBHBIC, MO AaHAJOTHHU), BBIABIATH 3aKOHOMEPHOCTH U
NPOTHBOPEUUS] B PACCMATPUBACMBIX SIBJICHUAX, (DOPMYIMpPOBATh BBIBOJBI U 3aKIIOUYEHUS;
MIPUMEHSATH B MIpoIlecce MO3HAHMS, UCTIOIb3YEMblEe B XUMHH CUMBOJIMUYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBbIBaTh MOJICNIbHBIE TPEICTABICHUS] — XUMHUYECKMHA 3HaK (CUMBOJ) 3JIEMEHTa,



XUMUYecKass (QopMyla, YpaBHEHHE XUMHUYECKOM peakuul — TpPU PELHICHHH Y4eOHBIX
[I03HABATENbHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEIIbHBIE ITPEICTaBICHUS JIs
BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

basosvie uccneoosamenvckue oeticmsus: BIaeTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS
BEIIECTB U XUMHUUECKUX PeaKUUii; (POPMYIUPOBATH LEJU U 33/1a41 UCCIIEOBAHUS, NCTIOIb30BATh
MIOCTaBJICHHBIE M CaMOCTOSTENILHO C(HOPMYIMPOBAHHBIE BOMPOCH B KadeCTBE HHCTPYMEHTa
ITO3HAHUS U OCHOBBI 1151 (JOPMUPOBAHUS TUIIOTE3BI 110 IPOBEPKE NMPABUIBLHOCTH BBICKA3bIBAEMBbIX
CYXJECHUM; BJIaJIETh HABBIKAMHM CAMOCTOSITEJIBLHOIO IJIAHUPOBAHUS M MPOBEACHUS YUEHUYECKUX
9KCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IIpOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yibTar, (GOopMyIupoBaTh OOOOIICHHS ¥ BBIBOJBl OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabote; mpuOOpeTaTh OMBIT YYEHUYECKOW HCCIIEIOBATEILCKOW M TMPOEKTHOW JESTEIHHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pELIEeHUs
MPaKTUYECKUX 33a4, IPUMEHEHHUIO Pa3IMUHbIX METOJO0B [TO3HAHUSI.

Paboma ¢ ungopmayueti: opueHTUPOBATHCS B Pa3TUYHBIX MCTOUYHHUKAX WH(OpMaIUU
(Hay4HO-TIOMYJIIpHAs JIMTEpAaTypa XUMUYECKOTO COJEpkKaHHs, CIPaBOYHBIE TOCOOUS, PECYpCHI
WuTepHera), aHanu3upoBaThb HMHPOPMAIMIO PA3JIMYHBIX BHJIOB M (OpM MpeAcTaBICHUS,
KPUTHYECKH OLIEHMBATh €€ JOCTOBEPHOCTb U HEMPOTUBOPEUMBOCTH, MPHOOPETATh OTBIT
WCIO0JIb30BaHUS MH(QOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHMI W Pa3IMYHBIX TMOUCKOBBIX
CHCTEM; CAaMOCTOSITEJIbHO BEIOUPATh ONTUMAJIbHYIO (hOpPMY ITpeicTaBiIeHHs HH(OpMAINH (CXEMBI,
rpaduku, quarpamMMbl, TaOJIMLbI, PUCYHKU U APYTUE); UCIOJIb30BATh HAYUHBIHN A3BIK B KAYECTBE
CpeacTBa MpHu paboTe ¢ XMMUYECKOW HHpOpMAIMel: TPUMEHATh MEeXIIpeIMeTHbIe (pu3ndeckue
1 MaTeMaTU4YecKue) 3HaKu U CUMBOJIbI, GOpMYIIbl, aO0OpeBUaTypbl, HOMEHKJIATYpPY; UCII0JIb30BaTh
U 1Ipeo0pa30oBbIBATE 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA HATIISAHOCTH.

OniaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH Y4eOHbIMH /ICHCTBUSAMU:

3aJaBaTh BOINPOCHI M0 CYHIECTBY 00CYX/1aeMOM TEMBI B X0J€ AMAIOra W/UIN AUCKYCCUH,
BBICKa3blBaTh HUJAEH, (OPMYIUPOBATH CBOM MPEUIOKEHHUS OTHOCHTEIBHO BBINOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IpPEe3EHTalMell pe3y/lbTaTOB IO3HABATEILHOW AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAaMM TIPH  BBIIOJHEHHHM XHMHUYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKON paboThl O HCCIEAOBAHUIO CBOWCTB H3y4yaeMbIX BELIECTB,
peanu3anuy y4eOHOro Inpoekra U (opMyIMpOBAaTh BBIBOJBI MO PE3YJbTaTaM IMPOBEIEHHBIX
UCCIIeIOBAaHU ITyTEM COTJIaCOBaHMsI MO3ULIMI B X0J1€ 00CYXJICHUS 1 OOMEHAa MHEHUSMHU.

OsgJiaieHNe YHHBEPCAIbHBIMH PeryJsiTHBHBIMH Y4eOHbIMH /1eHCTBUSAMM:

CaMOCTOSATEJIBHO IUIAHUPOBATh U OCYIIECTBIATH CBOIO IO3HABATENIbHYIO JAEATEIIBHOCTD,
ompenenss e€ Leau M 3aJaud, KOHTPOJIHUPOBATh U MO0 Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii aJIFOPUTM JEHCTBUM IPU BBIOJHEHUU YYEOHBIX M HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO UX PEeIIeHUs ¢ YYETOM HOJTY4YEHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYILIECTBIISATh CAMOKOHTPOJb CBOEH JIeATENbHOCTM HAa OCHOBE caMoOaHajiu3a M
CaMOOLIEHKH.

I[NPEJMETHBIE PE3VYJIbTATDBI

1. chopmupoBaHHOCTD IIPE/ICTaBICHUN: 0 XUMHYECKON COCTaBIIAIOLIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHUpA, POJIM XUMHUU B IIO3HAHUU SIBJICHUM IpPUPOABI, B
(GOpMUPOBAaHUM MBIIIJICHUS U KyJIbTYpbl JIMYHOCTH, €€ (YHKIHOHAJIBbHOH TI'PaMOTHOCTH,
HE00X0AUMOM 15 pelIeH s IPAKTUYECKUX 3a]au ¥ 9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOLIEHHUS K
CBOEMY 3JJ0POBBIO U IIPUPOJHOU CpENE;

2. BJIaJCHHE CHCTEMOW XHMMHUYECKUX 3HaHUI, KOTOpas BKIIOYAET: OCHOBOIOJAraroIme
MOHATHS (XMMUYECKUH SIIEMEHT, aToM, 3JEKTPOHHAas 000JIoYKa aTtoma, s-, p-, O-dJIeKTpOHHBIE
opbUTanu aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPUIIATEIBHOCTD, CTENIEHb OKHCIICHHU,
XUMUYECKass CBS3b, MOJIb, MOJIIPDHAs Macca, MOJISIPHBIA O0O0BEM, YIJIEPOAHBIM CKeJNeT,
(GyHKUIMOHATBHAS TPYIIa, pajuKal, H30Mepus, U30Mepbl, TOMOJOIMUECKHH psAJ, TOMOJIOTH,



YIJI€BOIOPObI, KUCIOPO- U A30TCOJEPIKAIINE COEIMHEHUS, OMOJIOIrMYECKH aKTUBHBIE BEILIECTBA
(yrneBojipl, KUpPBI, OCJKHM), MOHOMEp, TMOJHMEpP, CTPYKTYpPHOE 3BEHO, BBHICOKOMOJIECKYIISPHBIE
COCIMHEHUS, KPUCTAIUIMYECKAas pELIeTKa, THUIbl XUMUYECKMX peakuui (OKUCIHUTENIbHO-
BOCCTAaHOBUTEJbHBIE, JK30-U JHJIOTEPMUYECKHE, pEaKUUU HOHHOIO OOMEHa), pacTBOD,
JIEKTPOJIUTHI, HERJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKAS Jccouuanus, OKUCJIUTEID,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKOW PEAKIIMH, XUMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XUMHYECKOIO CTpPOEHHs opraHuueckux BemectB A.M. bByrnepoBa, Teopus
3IEKTPOJIUTUYECKOMN AUCCOMAlNU, Tiepuoauyeckuii 3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHH $3bIK XHUMHH, (DAKTOJIOTUYECKHUE CBEICHUS O
CBOICTBaX, COCTaBE, MOJTYYEHUU U OE30M1aCHOM UCIOJIb30BAaHUHM BaXKHEHIINX HEOPTaHUYECKUX U
OpraHMYECKUX BEILECTB B OBITY U IPAKTHUUECKOM J1€ATEIbHOCTH YEJIOBEKa;

3. cOpMHpPOBAHHOCTH YMEHHH BBISBISATH XapaKTEPHBIE TPU3HAKK M B3aMMOCBS3b
W3YYEHHBIX MOHATUH, NMPUMEHSATh COOTBETCTBYIOIIME TOHSTHS TPH OIHMCAHUH CTPOCHUS U
CBOMCTB HEOPraHUYECKUX M OPraHUYECKUX BEIECTB U UX MPEBPALICHHI; BBISBIATH B3aUMOCBS3b
XMUMHMUYECKUX 3HAHUH C TOHATUAMU U TPEACTABICHUSMU JPYIMX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

4. chopMUpOBaHHOCTH YMEHHUI HCIOJIB30BaTh HAUMEHOBAHUS XUMHUYECKUX COEIMHEHUN
MEXAYHapOJAHOIO COI03a TEOPETHYECKOW W NPUKIAJAHOW XMMUU M TPUBUAIbHBIE Ha3BaHUS
BAYKHEHIIINX BEUIECTB (3TUJIEH, alleTUIIEH, TIIUIepuH, peHo, (opMaibAerui, YKCyCHas KUCIOTa,
TJIMLIMH, YTapHbIN ra3, yrIIeKUCIbli ra3, aMMHUaK, raieHasl U3BeCTb, HeralleHast U3BEeCTh, TUTheBast
coJla U JIPYrux), COCTaBIATh GOPMYJIbl HEOPTaHMUECKUX M OPraHUYEeCKUX BELIECTB, YPaBHEHUS
XUMHUYECKUX PeaKIiil, 00BACHATH UX CMBICI; TOATBEPKAATh XapaKTepHbIEe XUMHUECKHE CBOMCTBA
BEIIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMH U 3aMIUCIMU YPAaBHEHUN XUMUYECKUX PEaKIil;

5. COpPMHpPOBAHHOCTb  YMEHHMH  yCTaHaBIUBaTb  IPHUHAAJICKHOCTh  M3Y4YEHHBIX
HEOPraHN4eCKUX M OPraHUYEeCKHUX BEIIECTB K OIPEAEIECHHBIM KaccaM U pyNiaM COeAWHEHUH,
XapaKTepU30BaTh UX COCTAB U BAaXKHEHIIME CBOICTBA; ONpENeNATh BUABI XMMHUECKUX CBs3eH
(KoBaJleHTHasi, MOHHAs, METAJJIMYeCcKas, BOJAOPOJAHAs), THUIBl KPUCTAUIMYECKHX PEIIETOK
BEIIECTB; KIACCUPUIMPOBATE XUMUYECKUE PEAKIIUH;

6. BiIaJeHHE OCHOBHBIMM METOJAaMHU HayYHOIO MIO3HAHUS BELIECTB U XMMUYECKHX SBJICHUH
(HabmroieHue, u3MepeHue, SKCIEPUMEHT, MOJICTTUPOBAHHKE);

7. cpOpMHPOBAHHOCTh YMEHHUH HPOBOJUTH pacyeThl IO XUMHUYECKUM (opMmyraam u
YPaBHEHMSIM XUMUYECKUX pPeaKLil ¢ UCIO0Ib30BaHNEM (GU3NUECKUX BEIMUYHH, XapaKTEPU3yIOLIUX
BEIIECTBA C KOJHUYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpPMajbHbBIC YCIOBHS) TIa30B,
KOJINYECTBA BEILIECTBA; UCIOJIb30BAaTh CUCTEMHbIE XUMUYECKUE 3HAHUS AJIs IPUHATUS pEeIlIeHU B
KOHKPETHBIX JKU3HEHHbIX CUTYalLlUsAX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM ;

8. cpOopMHpPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBIIOJHATH XUMUYECKUN SKCHEPUMEHT
(mpeBpaleHns OpraHUYeCKUX BEIEeCTB IPU HarpeBaHUU, MOTY4YEHUE 3TUIICHA U U3YyYEHHE €ro
CBOMCTB, KaueCTBEHHBIC PEAKLMU HA albJCTUAbI, KpaxMmall, YKCYCHYIO KHCIOTY; JeHaTyparus
O€JKOB IpPHU HArpeBaHHUM, LIBETHbIE peaklUH OEIKOB; MPOBOJUTH PEAKLHUU HOHHOTO OOMEHa,
OINpeNeNiATh Cpely BOJHBIX PacTBOPOB, KAaueCTBEHHbIC pEaKUUU Ha cyibpaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, Ha KAaTHOH aMMOHHS; pelaTbh 3KCIEPUMEHTAJIbHbIE 33Ja4d II0 TeMaMm
"Metamnel" u "Hemeramibl") B COOTBETCTBHM C NpPaBUJIAMU TEXHUKH O€30MAaCHOCTH IpHU
oOpalleHUH ¢ BeLeCTBAMU U J1a0OPAaTOpPHBIM OOOPYIAOBAHUEM; MPEACTABIATh PE3YIbTATHI
XMMUYECKOTO SKCIEpUMEHTa B (opMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX peakUuil u
(GbopMynHUpoBaTh BBIBOABI HA OCHOBE 3THX Pe3yJbTaTOB;

9. copMHPOBAHHOCTh YMEHMSI aHAIM3UPOBATH XUMHUUECKYIO HH(OPMALINIO, TIOTY4aeMyIO
U3 pa3HbIX UCTOYHUKOB (CPEICTB MaccoBOM MH(opmanmu, ceTb IHTEpHET U Ipyrue);

10. chhopMupoBaHHOCTH yMEHHI cOOMIONaTh MpaBHiIa HKOJOTHYECKH 1EJIecO00pa3HOro
NOBEJICHUsI B OBITY M TPYJOBOH [EATENbHOCTH B LEISAX COXPAHEHUS CBOETO 37I0POBbS U
OKpY’)KaIoIllel MPUPOAHON CpPEIbl; YUUTHIBATh ONACHOCTh BO3JCHCTBHS HA KUBBIE OPraHU3MBI
OTIPE/ICIICHHBIX BEIIECTB, IOHUMAasl CMBICI TIOKA3aTelsl IPEIENbHON JOIYCTUMOM KOHIIEHTPALHH.



3CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA «XUMMUSA»

3.1 O6bem yueOHOro npeamera «XUMHUSA» U BUABI Y4eOHOH padoThl

Bua yyeOHoM padoThI O0bem
4acoB
O0beM paboThl 00yYaIONIUXCSI B AKaJeMHYEeCKUX Yyacax (Bcero) 78
O0bem paboTbl  00y4yarlOUIUXCSI BO B3aUMOAEHCTBHMH C 78
npenoaasareyemM (Bcero)
B TOM YHCJIC:
JIEKIUU 40
1a60paTOpPHBIC 3aHATHS 38
IIpome:xyTouHast arrecranus B popme
Ne 1 cemecTp — KOHTpOJIBEHAs paboTa 1
No 2 cemecTp — 3a4eT C OIIEHKOM 2
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3.2 TemaTu4ecKHUil IVIAH U COAEpPKaAHUE YUeOHOI0 mpeaMeTa XUMHS

TemaTnueckue 0J10KH, OcHoBHOE conepxaHue Oo0bem OcHOBHBIE BH/BI 1eATEIbHOCTH
TeMBbI 4acoB o0y4aromerocs
1 2 3 4
Paspea 1. OBLIASA N HEOPTAHUYECKASA XUMUS 32
Tema 1.1. ConeprxaHue JISKITUU
OcHoBHble noHATHA M | 1| Xumudeckuii anemMeHnt. AtTom. S1po atoma, U30TOIIBI. PackpbIBaTh CMBICT N3y4aeMbIX OHATUI
3aKOHbI XMMHH. DnexTpoHHast 000JI09YKa. JHEPTETUUECKUE YPOBHH, (BBISBIISITH UX XapaKTEPHBIC TPU3HAKH),
Crtpoenue aTomoB MOypOBHU. ATOMHBIEC OpOUTANH, S-, p-, d- DIIEMEHTHI. 2 yCTaHaBJIUBATh MX B3aUMOCBSI3b.
XUMHYECKUX OCco0OEHHOCTH pacIpeesIeHUs IEKTPOHOB 10 OPOUTAIISIM B PackppiBaTh CMBICT IEPUOIMYECKOTO 3aKOHA
3JIEMEHTOB. aTOMax 2JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS . . MenneneeBa u 1eMOHCTPUPOBATH €r0
koH(puUrypaius atoMoB. OCHOBHBIE XUMHYECKUE 3aKOHBI. CHCTEMAaTU3UPYIONTYIO, 0OBSICHUTEIBHYIO U
Jlabopamopnoe 3anamue Nel. «OcHnosHbie KonuuecmeeHHble MPOrHOCTUYECKYIO (DYHKIIUU.
3aKOHbl 6 XUMUU U pacyemvl NO YPAGHEHUAM XUMUYECKUX 2 XapakTepru30BaTh NIEKTPOHHOE CTPOEHUE
peaxyuiLy. aTOMOB XMMHUYECKUX 3JIeMeHTOB 1—4
OTHOCHTENBHBIE AaTOMHAsS U MOJIEKY/IsIpHas Macchl. MossipHas NePHO/IOB, UCTIOJIB3YS OHATHS S-, P-, d-
Macca. KonnuectBo BemectBa. MaccoBas 10J1 BellecTBa. 3aKOH AIIEKTPOHHBIE OPOUTAIIN, SHEPTETUUECKHE
ABorajipo. Mosnsipublii 06beM razoB. OTHOCUTENbHAS TIIIOTHOCTD YPOBHH.
ra3zoB. PacueTsl o ypaBHEHHUSIM XUMHYECKUX pPEaKLUi ¢ OOBACHATD 3aKOHOMEPHOCTH U3MEHEHHS
HCIIOJIb30BAaHUEM MACCOBOI /107U BellecTBa, 00beMa CBOWMCTB XMMHUYECKHX 3JIEMEHTOB U UX
(HOpMaJIbHBIE YCIIOBHUS) ra30B, KOJMYECTBA BEIIECTBA. COCAMHEHUH 10 MEPUOIaM U rpymniam
Tema 1.2. Coneprkanue JeKIUU ITepuouueckoit cucremsl [. 1. MenneneeBa
Iepuoanuecknii 3axkon | 1| [lepronnueckuii 3akoH u [lepuonnueckas cucrema
u Ilepuoanyeckas xumuyeckux 3neMenToB . . MenaeneeBa. CBsi3b
CHCTEMa XUMHYECKHX NEepUOAUYECKOro 3akoHa U [lepuoanueckoit cucreMbl 2

ssnemenToB /1. U.
MemnaeneeBa, UX CBSI3b
¢ COBpeMEeHHOM
TeopHuel CTPOeHNus
aTOMOB.

XMMHMYECKUX JIEMEHTOB C COBPEMEHHOM TeOprel CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CIOXKHBIX BEIIECTB
10 TpyNIaM U IepuojiaM. 3HaueHHe NEPUOANUECKOTO 3aKOHA
Y CHUCTEMBI XUMU4eckux a1eMeHToB J[. M. MeHneneesa B
Pa3BUTHH HAYKH.
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TemaTnueckue 6,10KkH, OcHoBHOE coepxaHue Oo0bem OcHOBHBIEC BH/BI 1eATE1bHOCTH
TeMblI 4acos o0yyaromerocst
1 2 3 4
Jlabopamopnoe 3anamue No2. «H3yuenue nepuooudeckux
3AKOHOMEPHOCMeEU U UX 83AUMOCEA3U CO CIMPOEHUEM AMOMO8H. 2
YcTaHoBIIeHHE CBI3H MCXKIY CTPOCHUEM aTOMOB XUMHWYCCKUX
OJICMCHTOB U ICPUOANYCCKUM NU3MCHCHHUEM CBOMCTB
XUMHNYECKHUX DJIEMCHTOB U UX COGI[I/IHGHI/Iﬁ B COOTBETCTBHUHU C
nosnoxenueM llepuoguaeckoi cucreMsl. Perienre npakTuko-
OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/laHUN Ha XapaKTepHU3aIHI0
XMUMHUYECKHX 3IEMEHTOB «MeTayuinueckue / HeMeTallTn4ecKue
CBOMCTBA XUMHYECKNX DJIEMEHTOB B COOTBETCTBHH C UX
OJICKTPOHHBIM CTPOCHUCEM U ITOJIOKCHUEM B nepnogmqecxoﬁ
cucteMe Xxumudeckux snemenToB /(.M. MennaeneeBay
Tema 1.3. ConeprxaHue JIEKIUU
Crtpoenue BemecrBa | 1| CtpoeHue BemecTBa. XUMHUYECKas CBsA3b. BUbl XuMuueckoit PackpbIBaTh CMBICT N3y4aeMbIX OHATUH
U NPUPOAA XUMHYECKOM CBSI3M (KOBaJICHTHAs HETIOJIAPHAS U MOJIIpHAsi, HIOHHAs, (BBLIENSTH UX XapaKTepHbIE IPU3HAKU) U
cBsi3u. MHoroo0pasue MeTandeckas). MexaHu3mMbl 00pa30BaHus KOBAJICHTHON 2 IIPUMEHATH OTU MOHATHUS IIPU ONIUCAHUU
BeLIECTB. XUMHUYECKOH CBsI3U (OOMEHHBIN M TIOHOPHO-aKLIETITOPHBIA). COCTaBa U CTPOEHUS BEILIECTB, AJIsl OOBSICHEHUS
Bonoponnas cBsizb. BalleHTHOCTB. DIIEKTPOOTPULIATEIBHOCTb. OT/IEJbHBIX (PAKTOB U SBJICHUH.
Crenenb okucnenus. MoHbl: kKaTHOHBI M aHMOHBI. BemecTBa Onpenenarb BUIbl XUMUYECKOHN CBSI3U
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUsI. ArperatHplie (KOBaJICHTHOM, NOHHOM, METAJUIMYECKOM,
cocTosiHus BemecTBa. Kpucraminueckue u amopHbie BOJIOPOJIHOM) B COEIMHEHUSIX; THII
BEILECTBA. 3aKOH MOCTOSTHCTBA COCTABa BELECTBA. THUIIBI KPUCTAJUIMYECKOUN pelIETKH KOHKPETHOTO
KPUCTAIIMYECKUX PEIIETOK (aTOMHAs!, MOJIEKYIsipHas, BEILIECTBA.
MOHHAs, METa/NIn4YecKasi). 3aBUCUMOCTb CBOMCTBA BEIIECTB OT Ornpenenarb BaJ€HTHOCTb U CTEIIEHb
TUIA KPUCTAIINYECKON pEeETKU OKHCJICHUS XUMUYECKUX 3JIEMEHTOB B
Jlabopamopnoe 3anamue Ne 3. « Cmpoenue sewyecmsa u npupooa 2 COEAVHEHUAX Pa3JINYHOTO COCTABA.

XUMUYECKOUL CBAUY.

JleMOHCTpaIus MoJiesiel KpUCTAIUTMYECKUX PEHIeTOK: HOHHOU
(xnopup HaTpus), aTOMHOH (rpaduT U anmas), MOJEKYIIPHON
(YTrIeKucCIblil ra3, noj), MeTalIndecKor (HaTpHii, MarHuid,

Braanets HN3y4aCMbIMU XUMHWYCCKUMHU
INOHATHUAMU.
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TemaTnueckue 6,10KkH, OcHoBHOE coepxaHue Oo0bem OcHOBHBIEC BH/BI 1eATE1bHOCTH
TeMblI 4acos o0yyaromerocst
1 2 3 4
Menb). Perienne npakTuueckux 3aaHuil Ha COCTaBICHUE
ANEKTPOHHO-Tpaduyecknx hopmyn 3meMeHToB 1—4 neproion
Tema 1.4. CopepxaHue JEKIUN » PackpbIBaTh CMBICIT H3y4aeMbIX TOHITHN
Knaccupuxkaumus, Knaccudukanus Heopranndeckux Bemiects. Homenkmarypa (BBIACTATH UX XapaKTEepHbIC MPU3HAKN) U
U HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB (OKCU/bI, THIPOKCUIbI, KUCIIOTHI, MPUMEHSTh 3TH TOHATHUS IPU OMIMCAHUU
HEOpPraHu4ecKUux coiiu). XMMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB 2 COCTaBa U CTPOEHUSI HEOPraHUYECKUX
BellecTB. || HEOPraHUECKHX BEIeCTB (OKCHIOB, THIPOKCHUIOB, KHCIIOT, BELIECTB, JUIsl 0ObSICHEHUS OT/IEIbHBIX (PAKTOB
coJieii u ap.). [eHeTndeckas CBA3b HEOPraHUIECKUX BEIIECTB, U SIBJICHUM.
MpUHAJIEKANTUX K Pa3IMYHbIM Ki1accaM. 3aKOHOMEPHOCTH B CdopMupoBaHHOCTh YMEHHUS XapaKTEpPHU30BaTh
W3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTaB U BayKHEHIIINE CBOICTBA BEILIECTB,
COEJIMHEHUH, BHICIINX OKCHUJIOB U THIPOKCHJIOB. MIPUHAJUISKAIINX K OTIPEeIEHHBIM KJlaccaM 1
Jlabopamopnoe 3anamue Ne 4. « Homenxnamypa neop2anuueckux 2 rpyImnam coeAnHeHNH (IIpoCThie BEIlECTBa,
sewyecmesy. OKCH/JIbl, THIPOKCH/IbI, COJIH, KUCIIOTHI).
Pemienune npakTuueckux 3aaHuil Mo Ki1accupuKaimi, IToaTBepxkaaTh CynieCTBOBAaHUE FEHETHYECKON
HOMEHKJIATYpe U XUMHUYECKUM (opMyIaM HEOPraHUUECKUX CBA3M MEKy HCOPraHMYECKUMH BEUIECTBAMU
BELIECTB Pa3InYHbIX KIACCOB (yrapHbIi a3, yriIeKUCIbli ras, C IIOMOILIBIO YPAaBHEHUH COOTBETCTBYIOILUX
aMMMaK, raleHas U3BeCTh, HEeraleHas U3BeCTh, IUThEBAst COJla U XMMHWYECKUX PEAKLIHH.
JIpYTHX): Ha3BaHUs BeliecTB 1o MexayHapoanoi (MIOTTAK)
WK TPUBHUAIBHON HOMEHKJIATYpe U COCTABIEHUE (POPMYIIbI
XMMUYECKHX BEILECTB, OIpeeIeHNE IPUHAAICKHOCTH K KIIaccy.
ITouck uHpopMaLnuy O Ha3BAHUAM, UICHTU(UKATOPAM,
CTPYKTYpHBIM (hopMynaM. AHAJIN3 XUMUYECKOI HH(popMaIuy,
M0JIy4aeMOil U3 pa3HbIX HCTOUHUKOB (CPEIICTB MacCOBOM
uHpopmanuu, cetb IHTEpHET U aApyrue).
Tema 1.5. Conepxanue JeKIun
Tunbl XMMHYECKHX —
peaxuuii. 1| Xumnueckas peaxius. Kinaccudukanus XuMHUUECKUX peakui OOBACHATH 3aBUCUMOCTb CKOPOCTH

B HeOpraHquCKOﬁ 151 OpraHquCKOﬁ XUMHHU. 3aKOHBI
COXpaHCHUA MACChI BCUICCTBA, COXPAHCHUS U ITPEBpALLICHUA
OHCPIUH NIPpU XUMHWYCCKUX PCAKIIUAX. OKHUCIUTEIBHO-

XUMUYECKOHN peakiu OT pa3InYHbIX
(baxTOpOB.
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TemaTuueckue 0,10KH,

OcHoBHOE€ CoacpiKaHuE

Oo0neM

OcHoBHbIE BHIbI JIeSITEJIbHOCTH

TeMBbI 4acos o0yyaromerocst
1 2 3 4
CkopocTh XMMHYECKUX BOCCTAHOBHTEJIbHBIC PeaKuu (YPaBHEHUS! OKUCIICHUS - Ornpenenars XapakTep CMEIICHUs
peakumii. Xummnueckoe BOCCTAHOBJICHUS, CTEIICHb OKUCIICHUS, OKUCIUTEIb 1 XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
paBHOBecHe BOCCTaHOBUTEIIb, OKUCIUTEILHO-BOCCTAHOBUTEIHHBIC 2 BHEIIIHET0 Bo3AecTBUsA (TpuHITUT Jle
peaKkIu B MIPUPOJIE, MPOU3BOJACTBEHHBIX MPOIIECCaX U [aTenbe).
KU3ZHENEATEbHOCTH OpraHu3MoB). CKOpOCTh peakiiuu, ee CocTaBisITh ypaBHEHUS PEAKIIUMA Pa3IUYHBIX
3aBUCHUMOCTD OT Pa3JIMYHBIX (DAKTOPOB: IPUPOIBI THUTIOB; TOJTHBIE U COKPAIIEHHBIC YPaBHEHUS
pearupyromux BeeCcTB, KOHIIEHTPAIIMU pearupyromnx peakiuii HOHHOTO OOMEHA, YIUTHIBAs YCIOBUA,
BEIIIECTB, TEMIIEPATYPHI U TUIOIIANA PEAKITHOHHON MIPU KOTOPBIX 3TH PEaKIIUU UIYT 0 KOHIIA.
MOBEPXHOCTH. TernnoBbie A(HEeKThl XUMUIECKUX PEAKIIHMA: Hcnonws3oBath npoBeeHNe, HAOIIOIEHNE U
9K30- U dHAOTEepMUYecKrue peakiuu. OOpaTumMble peaKiuu. OTIMCaHNE XUMHUYECKOTO IKCIIEPUMEHTA
Xumudeckoe paBHoBecue. DakTopshl, BIUSAIONINE HA (TeMOHCTpAIMOHHBIE W TAOOPATOPHBIE OTIBITHI,
COCTOSIHUE XUMUYECKOTO paBHOBECHUS (KOHLIEHTPALIUS IpakTH4ecKkue paboThl): IO ONPEAEeIECHUIO
pEeareHToB WK IPOAYKTOB peakiuu, 1aBJIeHHE, TEMIIEPaTypa). Cpenbl BOJHBIX PACTBOPOB BEILIECTB, PEAKIINI
[Tpunnun Jle [larense HOHHOTO OOMEHA, BIUSHUIO Pa3IMYHbIX
Jlabopamopnoe 3anamue Ne 5. « Bausinue pa3iuyHvlx ¢axmopos 2 (bakTOPOB HA CKOPOCTH PEAKIIUIL.

HA CKopocmb XUMU4eckou peaxkyuur.

Pemrenne IMIPAKTHUKO-OPUCHTHUPOBAHHBIX 3a,I[aHI/II>'I Ha aHaJI1u3
q)aKTOpOB, BJIMAIOIIUX HA UBMEHEHHUE CKOPOCTHU XUMHUYECKOMN
pE€aKu. 3aBUCUMOCTh CKOpOCTHU XUMHYECKOM pC€aKknuun OT
IIPHUCYTCTBUA KaTaJllu3aTOpa Ha IPHUMEPE Pa3IOKCHUA IIEPOKCHUIA
BOJOpOZa € IIOMOIIBIO JUOKCHUIa Mapradia u Karaia3bl.
Pemenue IMPAaKTUKO-OPHUCHTUPOBAHHbBIX 3aJaHuM Ha IIPUMCHCHUC
IIpyuHOMIIA Jle-IllaTenne oy HaXOXKACHUS HaIrpaBJICHHA
CMCIICHUA paBHOBCCH XUMHYECKOHN pC€aKuu U aHAJIN3
(I)aKTOpOB, BJIMAIOIIUX HA CMCIICHHUE XUMHUYCCKOT'O paBHOBECHS.

[IpencTaBisTh pe3yibTaThl XUMUYECKOTO
AKCIEpUMEHTa B (popme 3amucu ypaBHEHU N
COOTBETCTBYIOIIUX PEaKUUN U JAeTaTh BbIBOJIbI
Ha UX OCHOBE.
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TemaTnueckue 6,10KkH, OcHoBHOE coepxaHue Oo0bem OcHOBHBIEC BH/BI 1eATE1bHOCTH
TeMblI 4acos o0yyaromerocst
1 2 3 4
Tema 1.6. ConeprxaHue JICKIIUU
PacrBopbl, TEOpHS 1| PacTBOpbl. Bubl pacTBOpOB MO COAEPHKAHUIO PACTBOPEHHOTO PackpbIBaTh CMBICT U3y4aeMbIX IIOHATUI
3JIEKTPOJTUTHYECKOMH BelecTBa. PactBopumocts. [ToHsiTue o nucnepcHeIx (BBLIENSITH UX XapaKTepHbIE IPU3HAKU) U
AUCCOLHALMHU H cucrtemax. VIcTHUHHbIE U KOJUIOUAHBIE pacTBOPBL. MaccoBast MPUMEHSTH 3TH TOHATUS IPU OMIMCAHUU
HOHHBII 00MeH. 707151 BeliecTna B pactBope. [loHsATHE 0 BOJOPOIHOM 2 COCTaBa U CTPOEHUS BEILECTB, AJIsl OOBSICHEHUS
nokazarene (pH) pactBopa. Dnekrponurudeckas OT/ACNBbHBIX ()AaKTOB U SBJICHUM.
muccouunanus. CuiabHbIE U clabble 3JIEKTPOJIHTHI, CrnenoBatp mpaBuiaM NOJB30BaHUS
HEIEKTPOJIUTHI. Peakiiuu HOHHOro oOMeHa. XUMHUYECKOHN NOCyI0H U 1TabOpaTOpHBIM
Jlabopamopnoe 3anamue N 6. «lIpucomosnenue pacmeoposy. 2 obopynoBanuem. [IpencTaBisTh pe3ynbTaThl
[IpuroroBnenne pacTBOPOB 3aAAHHOW MACCOBOW JOJIEN XHUMHYECKOT0 SKCIIepUMeHTa B (hopme 3anucu
PacTBOPEHHOIO BEIECTBA, IPOBECHUE peaKIIUii HOHHOTO YpaBHEHU COOTBETCTBYIOLIUX PEaKUUi U
oOMeHa, orpe/esieHre Cpeibl PAaCTBOPOB BEILIECTB C MOMOIIIBIO JIeaTh BBIBOBI HA UX OCHOBE.
YHHUBEPCaJIbHOTO MHAMKATOpa (Kuciasi, HeHTpalbHas, [IpoBOANTH BBIYMCIEHUS C UCIIOJIB30BAaHUEM
iesiouHas). 3aaHus Ha COCTaBIIEHUE MOHHBIX PEAKIIMA. MOHATHUS «MAcCOBas JOJIs BEIIECTBA B
Pemenne npakTuko-OprEeHTUPOBAHHBIX PACYETHBIX 33/IaHUN HA pacTBope».
PacTBOPBI, UCHOTIb3yeMble B OBITOBOM U MTPOU3BOACTBEHHOM
JESITEIIbHOCTH YEJIOBEKA.
Tema 1.7. Coneprxanue JIEKIIUU
®uszuko-xumuueckne | 1) Merawisl. [Tonoxkenune meramios B [lepromnueckoit cucteme PackpbIBaTh CMBICT U3y4aeMbIX OHATHI
CBOliCTBa XUMHUYECKHUX 31eMeHTOB. OCOOEHHOCTH CTPOCHUS (BBLIENSTH UX XapaKTepHbIE IPU3HAKU) U
HEOPraHu4eCKux ANEKTPOHHBIX 000JI0UEK aTOMOB MeTa/lIoB. O01Ine 2 MPUMEHATD 3TU MOHATHUS IPU OMUCAHUU
BEILECTB. ¢usnueckue cBoiicTBa MeTauioB. CIijlaBbl METaJLIOB. COCTaBa U CTPOEHUS BEIIECTB, AJIsl O0BICHEHHS

DNEKTPOXUMUUYECKHUH Psi/i HAMIPSKEHUN METaJIOB.
XHUMHYECKHE CBOMCTBA BAKHEHUIITUX METALIOB (HATPHA,
KaJIMi, KaJbLUi, MAarHUH, aTIOMUHUN, IUHK, XpPOM, KEIE30,
MeJlb) U UX coeuHeHui. O0ue crnocoobl MoTydeHHs
MeTaioB. [IppuMeHeHne MeTauioB B OBITY U TEXHUKE.

OTACIBbHBIX (1)aKTOB U SIBJICHUM.

OOBICHATD O6H_II/Ie 3aKOHOMCPHOCTH B
W3MEHEHHH CBOMCTB 3JI€MEHTOB — METAJIJIOB,
HEMETAJIJIOB U UX COCAUHEHUI C y‘IéTOM
CTPOCHHS UX ATOMOB U1 TIOJIOKCHHS B
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TemaTuueckue 0,10KH,

OcHoBHOE€ CoacpiKaHuE

Oo0neM

OcHoBHbIE BHIbI JIeSITEJIbHOCTH

TeMblI 4acos o0yyaromerocst
1 2 3 4

2| Hemeramnebl. [lonoxenne nemeraioB B [lepuoamueckoit Ilepnoanueckoi cucTeMe XUMHYECKHUX
cucreme xumuueckux smemeHToB [[.1. Meneneesa u anemenTtoB /I. 1. Menaeneena.
0COOEHHOCTHU CTPOEHUS aTOMOB. PHU3NYECKUE CBONCTBA 2 XapaxkTepu3oBaTh (OMHUCHIBATh) 001IME
HEMETAJNIOB. AJUIOTPOIUS HEMETAJIOB (Ha MpuUMepe XMMHYECKHUE CBONCTBA METAIIIIOB U
KHCJIOpO/JIa, cepbl, hochopa u yrepoaa). XUMHIECKUE HEMETAJIIOB, NX BAKHEUIITUX COCTMHEHUH,
CBOICTBA U MPUMEHEHNE BKHEUIITNX HEMETAIJIOB MOATBEP:K/1asi ATO ONMKMCAHKUE IPUMEpPaMU
(ramoreHoB, cepsl, a3oTa, hocdopa, yrepoaa u KpeMHUs) U YpaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX
UX COEAMHEHUHN (OKCHUIOB, KUCIOPOJICOAEPKAIINX KUCIIOT, peaxuii; IpuMeHEeHNEe METAJUIOB B Pa3IMYHBIX
BOJIOPOAHBIX coenuHeHu). [Ipumenenne BaxHeHmnx 0071acTsIX, a TAK)KE UCIOJIB30BaHUE UX JJIS
HEMETAJJIOB U X COEIUHEHHH. CO3/JaHMsI COBPEMEHHBIX MaTepUajoB U

Jlabopamopnoe 3anamue Ne 7. « Duzuxo-xumuueckue ceonucmaea 2 TEXHOJIOTUH.

HeOp2aHuyecKux euecme. XapakTepu30BaTh BIMSIHNE HEMETAJUIOB U UX

CocraBneHne ypaBHEHMH XUMHUYECKMX pPEaKUUU € Y4aCTHEM COCIMHEHUH Ha KUBbIC OPraHU3MBI;

MPOCTBIX U CJOXKHBIX HEOPraHMYEeCKHX BELIECTB: METaUIOB U OTHCHIBATh IPUMEHEHUE B PA3IUYHBIX

HEMETAJJIOB; OKCHJIOB METAJIJIOB, HEMETaUIOB U aM(pOTEPHBIX 00J1aCTSIX TPAKTHUECKOMN AeATeIbHOCTH

3JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUH U aM(OTEpHBIX YyenoBeKa.

TUAPOKCUIOB; HEOPraHWYECKUX COJIEH, XapaKTEePHU3YIOIIUX HUX OnuceIBaTh CIIOCOOBI 3aLTUTHI METAIIJIOB OT

CBOIICTBa. KOPPO3UHU.

Pacuérel Macchl BemiecTBa Wik 00bEMa ra3oB MO U3BECTHOMY [TpoBOaUTH peakiuu, MOATBEPKAAIOIINE

KOJIMYECTBY BEILIECTBA, MACCE UM 00bEMY OJHOTO U3 XapaKTepHbIe CBOMCTBA U3y4aeMbIX BEILIECTB,

YUYaCTBYIOIIMX B PEaKIIMH BEIIECTB, pacuéThl Macchl (00bEMa, pacro3HaBaTh OMBITHBIM ITYTEM KaTHOHBI U

KOJTMYECTBA BEI[ECTBA) MPOIYKTOB PEAKIUH, €CITU OJHO U3 AQHUOHBI, MPUCYTCTBYIOIINE B BOJHBIX

BEII[ECTB UMEET NpuMecH. Pelienne npakTuko- pacTBopax.

OpPUEHTUPOBAHHBIX 33J]aHUI HA CBOWCTBA, COCTAB, MOMyYCHHE U

0e30IacHOe UCIIOIb30BaAHNE BAXKHEUIIINX HEOPraHUYECKUX

BEIIECTB B OBITY U MPO(HECCHOHAIBHOM JeSITeIbHOCTH YelIOBEKa

Jlabopamopnoe  3anamue Ne 8. «Hoenmugpuxayus 2

HeopeaHuvYecKux eeujecme ).
Pemienue OKCIICPUMCHTAJIbHBIX 3a1a4 [0 XUMHUYCCKUM CBOMCTBaM
MCTAJIJIOB M HEMCTAJJIOB, IO PACIO3HABAHUIO W TIOJTYUYCHUIO
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TemaTuueckue 0,10KH,

OcHoBHOE€ CoacpiKaHuE

Oo0Lem

OcHoBHbIE BHIbI JIeSITEJIbHOCTH

TeMblI 4acos o0yyaromerocst
1 2 3 4
COCIMHEHUI METaJJIOB M HEMETAUIOB  (B3auMoJieiiCTBUE
TUAPOKCH/IA AJTIOMHUHHUS C pPacTBOpaMU KHUCJIOT W IIEJoueil,).
WNnentuduxanysi HEOPraHWYECKUX BEIIECTB C HCHOJIb30BaHUEM
X (U3MKO-XUMUYECKUX CBOWCTB, XapaKTEPHBIX Ka4€CTBEHHBIX
peakuuii. KadecTBeHHble peakuuu Ha cyiab(par-, kapOoHAT- U
XJIOPUI-aHUOHBI, Ha KATHOHBI METAJJIOB U KATHOH aMMOHHUS
Paznea 2. OPI'AHNYECKASA XUMUSA 42
Tema 2.1. CoepxaHue JIEKIUU PackpbIBaTh CMBICT N3y4aeMbIX TOHATHUH,
Kaacenduxanus, 1| IIpenmeT oprannyecKoil XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE YCTaHaBIIMBATh UX B3aUMOCBSI3b.
cTpoeHHe U Y 3HaYEHHE B MOJIyY€HUU HOBBIX BEILIECTB U MaTEpPHAIIOB. [TpuMeHSTH MOJI0KEHUSI TEOPUN CTPOCHUS
HOMEHKJIaTypa Teopust cTpoeHUsI OpraHuyecKux coenuHeHnii A.M. opraHnyeckux Beniects A. M. byrneposa ais
OpPraHU4YeCKuX bytneposa, €€ ocHOBHBIE M0JI0KEHUA. CTPYKTypHBIE 2 0OBSICHEHUS 3aBUCIMOCTH CBOWCTB BEILIECTB
BELIECTB. (opMyIbl OpraHMYecKuX BemecTB. ['oMosorus, nsomepus. OT UX COCTaBa ¥ CTPOCHUS.
XVMHYECKast CBSA3b B OPraHUYECKUX COCIUHCHUSX: KpaTHBIE Hcnosib30BaTh XUMUYECKYHO0 CUMBOJIUKY JUIS
CBSI3M, G- U T-CBS3H. COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
[IpencraBnenue o knaccu(UKaluy OpraHMUECKUX BEIIECTB. (bopMys1 OpraHMYECKHX BEILECTB.
Homenknarypa opraHM4ecKuX COCIUHEHUM OnpenensaTs BUABI XUMUYECKOU CBS3H B
(cucremarnyeckas) M TPUBHAJIbHbBIC Ha3BAHUS BaKHEHILINX OpPraHMYECKUX COCIUHCHHUSX.
IIPEJICTaBUTENIEH KIIACCOB OPraHUYECKHUX BEILIECTB.
Jlabopamopnoe 3anamue Ne 1. «Homenknamypa opeanuueckux 2

geuyecmey.
O3HakomileHHEe ¢ 00pa3liaMu OPraHMYECKUX BEIIECTB U
MaTepHajaMH Ha UX OCHOBE, MOJEIMPOBAHUE MOJICKYII
OpPraHMYeCKUX BEILIECTB, HAOIIOAEHUE U ONMCAHUE
JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILEHNIO0 OPraHMYECKUX
BEIIECTB [IPU HarpeBaHuu (IU1aBjIeHUE, 0OyIIIMBaHUE U TOPEHUE).
CocraBneHue NOJHBIX U COKPALICHHBIX CTPYKTYPHBIX (OpMYI
OpPraHMYECKUX BEILECTB OTAEIbHBIX KJIACCOB, UCIIONbB3Ys UX
HAa3BaHMsI 110 CHCTEMAaTHYECKOM M TPUBUAIIBHON HOMEHKJIAType
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TemaTnueckue 6,10KkH, OcHoBHOE coepxaHue Oo0bem OcHOBHBIEC BH/BI 1eATE1bHOCTH
TeMblI 4acos o0yyaromerocst
1 2 3 4

(aTHIIEH, alleTHIICH, IULIEPHH, PEeHOII, POpPMaNbICTHI, YKCyCHAs

KHCJIOTa, IAIWH). PacueTs! mpocreiiie popMynsi

OpraHMYECKOM MOJIEKYIIbI, UCXOs U3 JIEMEHTHOTO COCTaBa (B

%).

Tema 2.2. ConeprxaHue JISKITUU
Yraesoaopoanl u ux | 1| IlpenenbHble yrineBoaopoas! (aJKaHbI): COCTaB U CTPOCHUE, 2 PackpbIBaTh CMBICT N3y4aeMbIX OHATUI
NPHPOJIHbIE TOMOJIOTHYECKUI psall. MeTaH u 3TaH: COCTaB, CTPOEHUE, (BBISIBIIATH UX XapaKTEpHbIE MPU3HAKH),
HCTOYHUKH. (uznyueckre 1 XUMHYECKHE CBOICTBA (peaKkIuy 3aMeIIeHUs U yCTaHaBIMBATh UX B3aUMOCBSI3b,

TOpEHMs] ), TOJYyYeHHE U TPUMEHEHUE. MCII0JIb30BaTh COOTBETCTBYIOIUE TIOHATHS

2| AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH Psill. DTUJICH U IIPU OMMCAHUM COCTaBa, CTPOEHUS U
MPOIUJIEH: COCTaB, CTPOEHHE, (U3NYECKUE U XUMUYECKUE MpEeBpaLIEHUI OPraHNYeCKUX COECTUHEHHH.
CBOMCTBAa  (peakUMM TUIPUPOBAHMS, TaJOTEHUPOBAHMUA, Hcnonap30BaTh XMMUYECKYIO CUMBOJIUKY IS
THpaTalM, OKHUCIEHHs M MNOJMMEpHU3alMU) TMOJIydeHHe U COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
IIPUMEHEHHE. 2 (bopMys OpraHMYECKHX BEILECTB.
AJIKaIMeHbI: Oyraauen-1,3 u MeTuioyTaaueH-1,3, YcTanaBnMBaTh NPUHAIEKHOCTD BEIIECTB K
XUMHYECKOEe CTPOEHHUE, CBOMCTBA (peakuus NOIMMEpU3aLnn), OIpe/IeTICHHOMY KJIacCy YIJI€BOJIOPOJIOB 110
IpUMEHEeHHEe (U1 CHUHTe3a IMPUPOAHOTO M CHUHTETHYECKOIO COCTaBYy U CTPOEHUIO, Ha3bIBaTh UX IO
KayuyKa U PE3UHBI). CHCTEMaTHYECKOW HOMEHKJIAType; IPUBOIUTh

TPUBMAJIbHBIC Ha3BAHUS OTAEIbHbBIX
3| AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN 2 IpeJCTaBUTENIEH YIII€BOIOPOJIOB.

psiA. AUETHIICH: COCTaB, XUMUYECKOE CTpoeHHe, (pru3nueckue
U XMMUYECKUE CBOMCTBA (peaKIy TuAPUPOBaHU,
raJIOTeHUPOBAHUS, THIPATALlUU TOPEHUS ), IOJIyYeHUE U
IpUMeHeHHE (MCTOUHUK BBICOKOTEMIIEPATYPHOTO IJIaMEHH
JUISI CBAPKU U PE3KU METAILJIOB)

4| ApomaTtnueckue yriieBoaopoabl (apeHsl). beH3on u tomyon:
COCTaB, CTpOeHHEe, (u3ndYeckue M XUMHUYECKHEe CBOMCTBa
(peakuuu rajoreHUpOBaHUS M HUTPOBAHMS), MOJIyYCHHE U
npuMeHeHne. TOKCHMYHOCTh apeHOB (BIusHME OeH307a Ha

OHpeI[eJ'IHTB BUBI XUMHYECKON CBS3U B
MOJICKYJIaX YIJI€CBOAOPOOAOB; XapaKTCPU30OBATh
3aBUCHUMOCTH peaKHHOHHOfI CIIOCOOHOCTH
YrieBoAOpOd0B OT KPATHOCTH KOBAJICHTHOM
CBA3H.

XapaKTepI/I3OBaTB COCTaB, CTPOCHHUC,
MMPUMCHCHHUC, (I)I/ISI/I‘IGCKI/IG 1 XUMHYCCKHUC
CBOI\/’ICTBa, Ba)KHEHIIINE CITOCOOBI MOJIYUYCHUSA
THUITMYHBIX HpeﬂCTaBHTeHeﬁ PAa3JIMIHBIX
KJIaCCOB YIJICBOAOPOA0OB (MeTaHa, OTaHa,
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TemaTuueckue 0J10kH, OcHoBHOE cofep:kaHue O0bem OcHOBHBIE BU/bI 1eATEJIbHOCTH
TeMBbI 4acos o0yyaromerocst
1 2 3 4
OpraHuM3M  4ejoBeKka). [eHeTWyeckas  CBsI3b  MEXIY 2 ATUJICHA, alleTHIIeHa, OyTaaueHa -1,3, 6eHsoua,
yIIIEBOA0OPOAAMH, IPUHAJIEKAIIUMY K Pa3IMUHbIM KJIacCaM. TOJIyOJIa).
IIpuponHble HCTOYHUKH YIJ1eBOAOPOAOB. [IpuponHsIii ra3 u CnenoBatp npaBmiiaM 0€30MacHOl paboOTHI B
nonyTtHele HeTsaHbIe ra3bl. Hedth 1 e€ npoucxoxaeHue. 1abopaTopuu MpH UCIIOJIb30BAHUU
Crioco6bl nepepaOoTKN HEPTH: TEPETOHKA, KPEKUHT XMUMHYECKOH NOCyAbl M 000pYy0BaHMs, a
(TepMHUUeCKUH, KaTATUTHYECKUN ), TUPOu3. [TpoayKTh TaK)Ke IpaBujiaM OOpalleHus C BEIIECTBAMU B
nepepaboTku HeTH, UX TPUMEHEHHUE B IPOMBIIIIEHHOCTH COOTBETCTBUU C HHCTPYKIUSMHU BBITIOJTHCHUS
1 B ObITy. KaMeHHBIN yrojib ¥ MPOAYKTHI €r0 NepepadoTKu 71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX paboT
Jlabopamopnoe 3anamue Ne 2. «Ceoticmea y2ne8000p0008 ». 2 10 TTOJTYYEHUIO U U3YUYECHHUIO OPraHUYECKUX
TpuBHanbpHas U MEXIyHApOIHAS HOMEHKIIATYpa, XUMUYECKHE BELIECTB.
CBOICTBA, CIOCOOBI MOJYYEHHS! YITIEBOJIOPOJIOB. [IpencTaBisTh pe3ynbTaThl SKCIIEPUMEHTA B
Jlabopamopnoe 3anamue Ne 3. «llonyuenue smunena u 2 (opme 3anucu ypaBHEHUH COOTBETCTBYIOIINX
U3yueHue e2o C80UCM8y. peaklMii U 1eJaTh BBIBOBI HA UX OCHOBE.
Jlabopamopnoe 3anamue Ne 4. «Mooenuposarue monexyn u 2
XUMUYECKUX npespaujeHull y2neeo0opo0oos (Ha npumepe 3mand,
IMUNEHA, ayemuiena u op.) u 2aio02eHONPOU3BOOHBIX Y.
Jlabopamopnoe 3anamue N 5. «Pewerue pacuemHuvlx 3a0ay Ha 2
861600 (POPMYII OP2AHUYECKUX BEUYEeCMBH.
Tema 2.3. ConeprxaHue JIEKIUU PackpbIBaTh CMBICIT U3y4aeMbIX MOHSATHMA
Kucaopoaconepxamme | 1| [IpenesibHble 0JHOATOMHbIE CHUPTHI (METAHON M ATAHON): (BBISIBIIATH UX XapaKTEPHbIE MPU3HAKH),
OpraHMYecKue cTpoeHue, pusnveckre U XMMUYECKUE CBOMCTBA (peakuuu C yCTaHABIMBATh WX B3aUMOCBSI3b,
CcOeIMHEeHUsI. AKTUBHBIMH MeETaJIaMH, TaJOr€HOBOJIOPOJIaMH, TOPEHUE), MCII0JIb30BaTh COOTBETCTBYIOIIUE TIOHATUS
npuMeHeHue. BomopomHble CBA3M  MEXIy MOJIEKyJIaMu [P OMUCAHUM COCTaBa, CTPOCHUS U
cnuptoB. OU3NOIOTHYECKOE ACHCTBUE METAHOIA U ATAHOJIA Ha IIPEBPALCHUI OPraHUYECKUX COCTUHEHHM.
OpraHM3M YEJIOBEKa. Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY JJIS
MHoroaroMHble CHUPTHI (ITHICHIIIUKOIb W TIHIEPHUH): 2 COCTaBJICHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX

CTPOCHHC, (I)I/I3I/I‘-ICCKI/IC u XUMHNYCCKUC CBOMCTBaA
(BBaHMOﬂeﬁCTBHC CO ICJIOYHBIMH METAJlJIaMH, Ka4CCTBCHHAasA
pC€aknd Ha MHOIOATOMHBIC CHI/IpTBI). DU3NO0NIOTUUECKOE

(pa3BEpHYTOH, COKpALIEHHOH) hopMyIT
OpPraHUYeCKUX BEIIECTB.
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TemaTnueckue 6,10KkH, OcHoBHOE coepxaHue Oo0bem OcHOBHBIEC BH/BI 1eATE1bHOCTH
TeMbl 4acos o0yyaromerocst
1 2 3 4
JefiCTBUE HAa OpraHu3M uesoBeka. [IpumeHeHne mmuepuHa u » YcraHaBIMBaTh MPUHAICKHOCTH BEIIECTB K
STUJICHIJIMKOJISL. ONPEJEIIEHHOMY KJlaccy MO COCTaBy U
®enou1. CTpoeHre MOJIEKYIbl, GU3NYECKHUE U XUMUYECKUE CTPOEHUIO, Ha3bIBaTh UX M0 CUCTEMATUYECKON
cBoiictBa (penona. TokcnyHOCTh (peHoa, ero HOMEHKJIAType; IPUBOIUTH TPUBHUAJIbHbBIE
(u3nonoruueckoe 1eHCTBUE Ha OPraHU3M YeJIoBeKa. Ha3BaHMsI OTAEIbHBIX MPECTaBUTENEH
[Ipumenenue enona KHCIIOPOJICOACPKALIUX COCAMHEHUN.
Aabaeruabl M KeTOHbI ((opMmanbaerus, aneTaibAeru, 2 XapakTepru3oBaTh COCTAB, CTPOEHUE,
alleTOH): CTpO€Hue, (u3nueckue M XUMHYECKHE CBOMCTBA pUMeHEeHHe, GU3NYECKUE U XUMUYECKHE
(peakiuu OKHCIICHHs] W BOCCTAHOBJICHHUS, KadeCTBEHHBIC CBOMCTBA, BAXKHEUIIINE CITOCOOBI TIOJTydEHUS
peakiuu), MOJIy4eHUEe U IPUMEHEHHE. TUMWYHBIX NPEACTaBUTENCH pa3IMUHbIX
OnHOOCHOBHBIE  TMpeleibHble KAPOOHOBbIE  KHCJIOTbI KJIACCOB KUCJIOPOACOACPKAIINX COCIUHEHUN
(MypaBbHHAS U YKCYCHas KUCIIOTHI): CTPOCHHE, (U3HUECKUE U (MeTaHoua, 3TaHOa, TIULEpHHA, (eHoIa,
XMMHYECKHE CBOMcTBa (0OLIME CBOICTBAa KHUCIOT, peaKLus (dopmanbaerua, aneTanbIeruia, yKCycHo i
TepupUKaLUN), MTOTydeHne U npumeHeHue. CreapuHoBas U KHCJIOTBI, IJIFOKO3bI, CaXapo3bl, Kpaxmaiia,
OJICMHOBAs! KMCJIOTHI KaK MPEJCTABUTENIN BBICHIMX KapOOHOBBIX 2 LEJITIONO03b1 ); BBISABIIATE TEHETUYECKYIO CBA3b
KUCJIOT. Mbla Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, MX MEXy HUMH U ITOATBEP)KIaTh €€ HaIM4ne
Morolee JelicTBre. YPaBHEHUSIMHU COOTBETCTBYIOLUX XUMUYECKUX
Caoxnble 3¢gupbl KaKk POU3BOJHBIE KapOOHOBBIX KHCIIOT. peaKUUii C UCIOJIb30BAHUEM CTPYKTYPHBIX
I'mpponus  cnoxubeix 3¢upoB. Kupsl. I'maponus xupos. bopmyit.
[TpumeHnenue xupoB. buosoruueckas poJib )KUpOB OnuceIBaTh COCTaB, XUMHUECKOE CTPOCHUE U
YrieBoabl: cocTaB, Kiaccu(uKalus yrieBoaoB (MOHO-, TU- U 2 IIPUMEHEHUE KUPOB, XapaKTEPU30BATh UX

nojucaxapuiel). [Joko3a — TPOCTEUIIMKA MOHOCaXapu/I:
OCOOCHHOCTH  CTPOCHHUS  MOJCKYIbl, (usndeckue
XMUMUYECKHE CBOWCTBA  IVIFOKO3bI  (B3aMMOJICHCTBHE C
ruapokcuaom menu (II), okuciaeHne aMMUauHBIM PaCTBOPOM
okcunaa cepebpa (I), BoccraHoBieHUE, OpOXKEHUE TIIFOKO3BI),
HaXOXJEHWEe B  TpPHpPOJE,  NPUMEHEHHWE  IJIFOKO3HI,
Ouonorudeckas poiib B JKU3HENCSATENHHOCTH OpTraHu3Ma
yenoBeka. DotocunTes. PpyKTO3a KaK H30Mep TIIFOKO3BI.

3HA4YEHUE JUIsl )KU3HEIeATEIbHOCTH
OpPraHU3MOB.

Oco3HaBaTth OIACHOCTb BO3JCHCTBUS Ha
JKUBBIE OPTaHU3MbI OTIPE/IEIIEHHBIX
OpraHMYECKHX BEILECTB, NOSICHATH Ha
IpUMEpax CrocoObl YMEHbIICHUS U
IIPEIOTBPALLEHHS UX BPEIHOTO BO3AECHCTBHUSA
Ha OPTaHMU3M YEJIOBEKA.
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TemaTnueckue 6,10KkH, OcHoBHOE coepxaHue Oo0bem OcHOBHBIEC BH/BI 1eATE1bHOCTH
TeMbl 4acos o0yyaromerocst
1 2 3 4
Caxapo3a — nnpecTaBuTeNIb AUCAXAPUI0B, THIPOINU3 CaXapo3bl, Hcnosib30BaTh €CTECTBEHHO-HAYYHbBIE METO,IbI
HaX0XKJICHHE B IPUPOJE U IPHUMEHEHHE. [IO3HAHUS — [IPOBEJICHUE, HAOII0/IEHUE U
[Tonucaxapuapl: KpaxMai U LEJUTI003a KaK IPUPOHbIE ONHMCaHNE XUMHUYECKOTO IKCIIEPUMEHTA
nosiuMepsl. CTpoeHne Kpaxmaiia U HEeJTI0N03bl, PU3NUYECKUE U (JtabopaTopHBI€ OTBITHI M MPAKTUYECKUE
XMMHUYECKHE CBOMCTBA Kpaxmaina (THJIpojn3, KaueCTBEHHAs paboThl).
peakius ¢ HoJIOM) CnenoBatp npaBmiiaM 0€30macHO padOTHI B
Jlabopamopnoe 3anamue No 6. «Homenxnamypa 2 1abopaToOpUM MPHU UCTIOJIH30BAHUHT
KUCTIOPOOOCOOEPHCAUUX OP2AHULECKUX COCOUHEHULL. XUMHYECKON MOCyAbl M 000pyI0BaHUs, a
TpuBHMansHas 1 MEXyHapOIHASI HOMEHKJIATypa CIIUPTOB U TaK)Ke IpaBujiaM OOpaIleHus C BEIECTBaMU B
(heHonoB, KapOOHOBBIX KUCIOT U 3(pUPOB, aTbAECTUAOB U COOTBETCTBUH C WHCTPYKIUSMHU BBITIOTHEHHS
KETOHOB. 71a00PAaTOPHBIX OMBITOB U MPAKTUYECKUX paboOT
Jlabopamopnoe 3anamue Ne 7T. «Xumuyeckue ceolicmea 2 1O MOJIYYEHHIO ¥ U3YUYEHUIO OPTaHUYECKUX
KUCTIOPOOOCOOepIHCaujux Op2aHUYeCcKUx COCOUHEHUSL ). BEIICCTB.
XUMUYECKUEe CBOMCTBa, CrmocoObl TMONyYEHUS CIHUPTOB U [IpencTaBisTh pe3ynbTaThl SKCIIEPUMEHTA B
(heHo10B, KaApOOHOBBIX KUCIIOT U A(UPOB, ATTLJECTHIOB U KETOHOB. (opme 3anKcu ypaBHEHUI COOTBETCTBYIONIMX
Cocrapnenue cxeM peakuuid (B TOM 4YHCIE HO MPeII0KEHHBIM peaKLuii U J1enaTh BbIBOJIbI HA MX OCHOBE.
LENOYKaM  MPEBpAIICHU), XapaKTEepU3YIOLIUX XUMHYECKHE [TpoBOANTH BBIUMCIIEHUS JUIsl ONIPEAETICHUS
CBOICTBA KHCIIOPOJIOCOAEPKAIIUX OPTAHUYECKUX COCAMHEHUN MOJIEKYJISIpPHOM (pOpMyIIbl OpraHu4ecKOro
Jlabopamopnoe 3anamue Ne 8. «lIposedenue, nabnooenue u 2 BEIIECTBA, 110 YPABHEHUIO XUMHYECKOM

onucanue 0eMOHCMPAYUOHHBIX ONBIMOB».

Topenue ciupToB, KAUECTBEHHBIC PEAKIIMH OJJHOATOMHBIX
cnupToB (OKUCIeHUE dTaHoa okcuaom meau (11)),
MHOTOATOMHBIX CITUPTOB (B3aMMOJICHCTBUE TIIMIIEPUHA C
ruapokcuiom menu (I1)), anprernaoB (OKUCICHHE aMMHAYHBIM
pactBopoM okcuia cepedpa(l) u ruapoxcuaom meau (I1),
B3aMMO/ICHCTBHE KpaxMala ¢ HOJI0OM), U3y4EeHUE CBOMCTB
pacTBopa YKCyCHOM KHCIOTHI.

peaKuuu.

CaMOCTOSTENBHO MIJIaHUPOBATh U
OCYILECTBIISATh CBOIO [I03HABATEIbHYIO
JeSITeIbHOCTh; IPUHUMATh aKTUBHOE y4acTHe
B IPYNIOBOM y4eOHOH JeaTeIbHOCTH
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TemaTuueckue 0J10kH, OcHoBHOE cofep:kaHue O0bem OcHOBHBIE BU/bI 1eATEJIbHOCTH
TeMbl 4acoB o0yyaromerocst
1 2 3 4
Tema 2.4. Coneprxanue JIEKIIUU
AsoTcoepkamme 1| AMHHBI: METHJIAMHH — MTPOCTEHIIIHMI MPEICTABUTEI> AMUHOB: PackpbIBaTh CMBICIT U3y9aeMbIX TOHATHI
oOpraHuveckue COCTaB, XUMHYECKOE CTPOCHUE, (DU3MUCCKUE M XMMHUYCCKHE (BBISIBJIATH UX XapaKTEPHbBIC IPU3HAKH ),
COEMHEH . CBO¥CTBA, HAXOXKICHHE B IPUPOJIE. YCTaHABIMBATH UX B3aHMMOCBSI3b,
AMMHOKHUCJIOTHI KaK amQoTepHbIC OpraHuvecKue UCTIOJIb30BaTh COOTBETCTBYIOIINE TIOHSATHS
coequaenusi.  Dusmueckue W XUMHUYECKHE  CBOWCTBA 2 NIPY OTIMCAHHUH COCTaBa, CTPOCHUS U
aMHHOKMCIIOT (Ha TIpuMepe DIHMIOuHa). buonormueckoe IpeBpaIleHNi OPraHNYECKUX COCTUHEHH.
3Ha4eHUEe aMUHOKHCIIOT. [lenTu L. Hcronp30BaTh XUMUYECKYIO CHMBOJIUKY TS
Beskn xak mpupoaabie monmuMepsl. [lepBudnas, BTopudHas u COCTaBJICHUSI MOJIEKYIISIPHBIX ¥ CTPYKTYPHBIX
TpETUYHAs CTPYKTypa OeIKOoB. XMMHUYECKHE CBONCTBA OCIIKOB: (pa3BépHYTOH, COKpaIIEHHON) HOPMYIT
THJIPOJIN3, ICHATYpAIHs, KAYECTBECHHbIC PEaKIK Ha OCIIKH. OpPraHUYeCKUX BEIIECTB.
Jlabopamopnoe 3auamue Ne 9. «Ceoticmea azomocooepicaujux 2 Onpenenars NpUHAIEKHOCTh BEIIECTB K

OpP2aHUYeCKUX COCOUHEHULL.

dusnvecKkrue 1 XMUMHUYECKUE CBOMCTBA aMHHOB (PEAKIINH C
KHCJIOTAMH U TOPEHUS) 1 aMUHOKHUCIIOT (HA TTpUMEpe TIUITMHA).
Habmronenue u onvcanue 1eMOHCTPALMOHHBIX OTIBITOB!
JieHaTypanus OeJIKOB MPU HArPeBaHUU, [IBETHBIEC PEAKIINH
OCIKOB.

OTIPEJICIICHHOMY KJIacCy IO COCTaBY U
CTPOCHUIO, Ha3bIBATh WX IO CUCTEMATHICCKOM
HOMEHKJIAType; IPUBOIUTH TPUBHATIHHBIC
Ha3BaHMS OT/ICIbHBIX MPEJICTABUTEIICH.
XapakTepHu3oBaTh COCTaB, CTPOCHUE,
PUMEHECHHE, (PU3HYSCKUE U XUMUYCCKHE
CBOMCTBA, BAXKHEHIIIME CIIOCOOBI TIOJTyYCHHS
TUMTWYHBIX MPEACTABUTEIICH a30TCOIePIKAITUX
CcoeMHEHUH (METHIIaMKHA, TJIMITUHA, OSIIKOB).
OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOMCTBA OEJIKOB; MOSCHATH Ha IpUMeEpax
3HaYeHHUE OCJIKOB JIJIsl OpraHru3Ma 4eJIoBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IBI
MO3HAaHUS — HAOII0AaTh U ONMMCHIBATE
JEMOHCTPAIIMOHHBIN SKCIIEPUMEHT.
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TemaTuueckue 0,10KH,

OcHoBHOE€ CoacpiKaHuE

Oo0neM

OcHoBHbIE BHIbI JIeSITEJIbHOCTH

TeMBbI 4acos o0yyaromerocst
1 2 3 4
Tema 2.5. ConeprxaHue JICKIIUU
Boicokomonexysipabie | 1| OcHOBHBIE MOHATHSI XUHMHHU BHICOKOMOJIEKYJISAPHBIX 2 BnaneTs nzydaeMbIMi XUMHUYECKUMU
COeTMHEHUSI. CcoeIMHEHUI: MOHOMED, TTOJTUMED, CTPYKTYPHOE 3BEHO, MOHSTUSAMU: PACKPBIBATH CMBICI H3Y4aeMbIX
CTENEeHb MOJIUMEPHU3AIINHN, CPEIHSASI MOJIEKYJISIpHAsT Macca. MOHSATUN U IPUMEHSTH ITH TIOHITHS TIPU
OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJISPHBIX OTIMCAaHUU COCTaBa U CTPOCHUS
COCIMHEHUH — MOJIMMEPHU3AIUS U TTOJTMKOHICHCAIIHSL. BBICOKOMOJIEKYJISIPHBIX OPTaHUYECKUX
InacTmaces! (MOTUATUIICH, TTOTUIIPOITUIICH, BEIIIECTB, /ISl OOBSICHEHUSI OTACIBHBIX ()aKTOB
MOJIMBUHUIIXIIOpU, nosiuctupoi). HarypanbHblii u U SIBJICHUM.
CHHTEeTHYECKHUE KayuykH (OyTaareHOBBIH, XJIOPOTPEHOBHIN Hcnonp30BaTh XUMUYECKYIO CHMBOJIAKY IS
Y M30TPEHOBEIN). BosloKHAa: HaTypaabHBIE (XJIOTMOK, MEPCTh, COCTaBJICHUS CTPYKTYPHBIX (POPMYJT BEIIECTB U
1IEJNIK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO BHCKO03a), YpaBHEHUH peakUui MOJIUMEPU3ALNN U
CUHTETHYECKUE (KAaIpOH | JIABCaH). MTOJIMKOHICHCAITIH.
Jlabopamopnoe sanamue Ne 10. «Cummes, anamus u 2 OHI/ECHBaTB COCTaB, CTPOCHUE, OCHOBHBIC
KIACCUUKAYUS BLICOKOMONEKYISAPHBIX COCOUHEHULLY. CBOMCTBA Kay1yKOB, Hamboree
pacnpocTpaHEHHBIX BUAOB IIaCTMACC,
BOJIOKOH; IPUMEHEHHUE B PA3IUYHBIX OTPACISIX.
Hcnosib30BaTh €CTECTBEHHO-HAYYHBIE METO/IBI
MO3HAHUS — HAOMIOJaTh U OIUCHIBATH
JIEMOHCTPAIIMOHHBII SKCIIEPUMEHT.
Paznea. 3. XWMMS B BBITY U TIPOU3BOJICTBEHHOM 4
JAEATEJIBHOCTHU YEJIOBEKA
Tema 3.1. ConeprkaHue JeKINU
XumMu4ecKue 1| IIpaBuia 3KOJIOTHYECKU 11€1ecO00pa3HOTO MOBEACHUS B OBITY 2 PackppiBaTh poJib XUMUHU B PELLICHUU
TeXHOJIOTHH U TPYIOBOW [ESATEILHOCTH B LEISIX COXPAHEHUS CBOETO AHEPreTHUECKUX, CHIPbEBBIX U IKOJIOTHUECKUX

B IOBCEHEBHOM
U Ipo(ecCHOHAIBHOM
AeATe1bHOCTH
YeJI0BeKa.

300pPOBbA H Oprmammeﬁ HpHpO,I[HOfI Cpcabl, OMACHOCTb
BO3JICHCTBHUS Ha >KUBBIE OpraHru3Mbl OPraHUYCCKHUX BCHICCTB
OTACIIbHBIX KJIaCCOB (yFJIeBO,[[OPOI[H, CIIUPTHI, (I)GHOJ'IBI,
XJIOPOPraHU4YCCKUC  MPOU3BOAHBIC, AJIBACTHUABI U )Ip.),
IMoKa3arejyib MNpCACIIbHO ,[[OHyCTI/IMOI\/’I KOHICHTpaluu M C€ro
HUCIIOJIB30BaHUC.

po6JieM YeoBeueCcTBa, ONMUCHIBATH OCHOBHBIE
HarpaBJIeHUs Pa3BUTUS XUMUUECKOM HAYKH U
TEXHOJIOTUH.

[TpumensTH NpaBuiia 6€30MacHOro oOpaleHUs
C BELIECTBAMM, UCIIOJIb3YEMBIMHU B
IIOBCEIHEBHOM JKM3HM, ITpaBUJIa NOBEACHUS B
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TemaTuueckue 0,10KH,

OcHoBHOE€ CoacpiKaHuE

Oo0neM

OcHoBHbIE BHIbI JIeSITEJIbHOCTH

TeMblI 4acoB o0yyaromerocst
1 2 3 4
Ponp xuMuu B 00€CTIEYEHNN YKOJIIOTUIECKOM, SHEPTeTHIECKON LEeJsIX cOepeKeHNUs 310POBbsI U OKPYKaOLIEH
¥ TUIIEBOW 0e30MacHOCTH, Pa3BUTHM MEAWIUHBI, CO3JaHHUU IIPUPOJIHON Cpefibl; HOHUMATh BpE
HOBBIX  MarepuajioB (B 3aBUCUMOCTH  OT  BHUJA (omacHOCTb) BO3JCHCTBHSI HA )KUBbBIE
Npo(ecCUOHANbHON  JIeATENbHOCTH), HOBBIX MCTOYHHUKOB OpraHU3Mbl ONPEEIIEHHBIX BEIIECTB CMbICI
SHEepruu (anbTepHATUBHBIE UCTOUHUKM 3Heprun). [lonsTue o nokaszarens 1IJIK, nosicHATs Ha mpuMmepax
Hay4YHbIX METO/IaX IO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH. Croco0bl YMEHBIIEHUS U MPEAOTBPAILIEHUS UX
[IpencraBnenus 00  oOmWMX  HAy4YHBIX  IPUHILIUIAX BPEIHOTO BO3JEHCTBUS.
MPOMBIIIJIEHHOTO TOJIyY€HUs BaKHEMIIMX BemiecTB (Ha AHanM3upoBaTh U KPUTUUYECKU OLIEHUBATH
npuMepax IPOM3BOJCTBA AaMMHMaKa, CEpPHOW  KHUCIOTHI, MH(}OPMALIMIO, CBA3aHHYIO C XUMUYECKUMHU
METaHOJIa). MpOLIECCaMH U UX BIUSIHUEM Ha COCTOSIHHUE
Jlabopamopnoe 3anamue Ne 11. «llpumenenue xumuueckux 2 OKpY>KaloIleH Cpeibl.
gewecms U MexHono2uti ¢ yyemom 06yoyujei npogpeccuonanbHol Hcnoip30BaTh NOJTyYCHHbBIE 3HAHUS U
0esAmenbHOCUY. IpeACTaBIeHUs O chepax AesITeIbHOCTH,
Pemenne keiic-3afad Mo TeMaM: NMHLIEBBIE MPOIYKTBI, OCHOBBI CBA3aHHBIX C HAYKOW U COBPEMEHHBIMU
PalMOHAJIBHOTO  IUTAHMS, BaXHEWIINE CTPOUTEIBHBIE W TEXHOJIOTUSIMH, KaK OCHOBY [UIsl ODUCHTALIMH B
KOHCTPYKIIMOHHBIE MaTepUabl, CEJIbCKOXO3SIICTBEHHOE BbIOOpE cBOeil Oyay1el npodeccnoHaabHON
IIPOU3BOJCTBO, KPACKH, CTEKJIO, KEpaMUKa, MaTepuaibl i JESATEIBHOCTH.
JJIEKTPOHMKH,  HAHOMATEpHaJbl,  TEKCTWJIBHBIE  BOJIOKHA, [TpuHuMaTh yqactue B 00CYyXI€HUN IPOoOIeM
HCTOYHUKHU SHEPIUU, OPraHNYECKUEe U MUHEpAJIbHbIE YIOOpEHHUS, XMMHYECKON U 3KOJOTUYECKOU
JICKAapCTBEHHbIE U KOCMETHUYECKUE Ipernaparsl, ObITOBAs XUMHUS, HaIlpaBJIEHHOCTH, BHICKa3bIBaTh COOCTBEHHYIO
MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH. HO3UIIMIO IO MTpobIeMe U npeaiaraTh
3amura: [Ipencrasnenne pe3yapTaToB pelIeHUs Kelic-3a/1a4 B BO3MOJXKHBIE ITyTH €€ PEILICHUS.
(opmMe MUHU-TIOKJIaA (IOMyCKAeTCsl UCTIOIb30BaHHE
rpaMueCcKUX U MPE3CHTALMOHHBIX MAaTepHAJIOB).
Bcero 78
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4 YCJIOBUSA PEAJIM3ALIUA YYEBHOI'O ITPEIMETA «XUMMUSA»

2.1TpeGoBaHusl K MaTepPHAJIbHO-TEXHHYECKOMY 00ecIedeHHI0
Peanuzauus yueOHoro npenmera « XUMUN» TpeOyeT HaIMuUKs yueOHOro KabuHeTa
xumun. O0opy0BaHuE yUeOHOr0 KaOUHeTa:

— MOCaJ0YHBIE MECTa MO KOJUYECTBY 00yUaIOLIUXCH,

— pabouee MeCTo MpernoiaBarens,

— Y4YEHHMYECKas JI0CKa

— KOMIUIEKTHI IJIAKAaTOB UJIM HACTEHHBIX CTEH/IOB,

— HabOp pEaKTHUBOB U JTA0OPATOPHOU MOCY/IbI 1JISI POBEICHUSI OTIBITOB,
— CHpaBOYHBIC MOCOOUS, TUIAKTUUECCKUE MATEPUATIBI,

— Ttabmunel: [lepuognueckas cucTema XUMHUYECKUX
3JIEMEHTOB J.N. MenneneeBa, PactBopuMOCTb KUCIIOT,

COJIEM U OCHOBAHMI B BOJIE.
TexHuueckue cpeacTBa 00yUEHUS:

— KOMIIBIOTECD,
— MCOUAITPOCKTOP,

— DKpaH.

4.2. IlepeyeHb HOPMATHBHBIX MNPABOBbIX [10KYMEHTOB, OCHOBHON H
JAOMOJHUTEJbHOW Yy4eOHOIl JMTepaTypbl, HeOOXOAUMOH JJfi OCBOECHMS
yueOHoOro npeamera « XuMUs»:

OcHO8HbIE UCIOYHUKU

1. MapteiHoBa, T. B. Xumus : y4eOHMK W MPaKTUKYM JJIsI CPEIHETO
npodeccuonanpHoro oopasosanus / T. B. MapteiHoBa, Y. B. Apramonoga, E. b.
l'ogyHoB ; mox o6mieit penakiueit T. B. MapTeiHOBON. — 2-€ U3/., UCTIP. U JIOT.

— Mocksa : M3garensctBo FOpaiit, 2024. — 368 c. — (IIpodeccronanbHOe
obOpazoBanue). — ISBN 978-5-534-11018-0. — Tekct : >IeKTpOHHBIA //
Oo6pazoBaTtenbHas wiardopma FOpaiir [caiT]. — URL:

https://urait.ru/bcode/583623
2. Xumus : yueOHUK Ui cpefHero mpodeccuonanpHoro oopasosanus / 1O.
A. Jlebenes, I'. H. ®daneeB, A. M. T'ony6es, B. H. IllamoBan ; moxa oOiei

penakimenr I'. H. danmeeBa. — 3-e m3m., mepepab. m jgom. — Mocksa
NznarenscTBo FOpaiit, 2024. — 445 c. — (IlpodeccuonanpHoe 00pa3oBaHuUE). —
ISBN 978-5-534-21210-5. — Tekct : »nextpoHsHsld // OOpa3oBaTenbHas

miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/584524
Lononnumenvrbie UCHOYHUKU:
1. T'ycena, E. B. Xumus qs CIIO: yuebno-metonunueckoe nocodue / E. B.
I'yceBa, M. P. 3uranmmuna, J[. . Kynukosa. — Kazans: KHUTY, 2019. — 168 c.
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— ISBN 978-5-7882-2792-4.
— Texcr: anexrponnsii // JIansk : anekTpoHHOOHOIMOTeUHAast cuctema. — URL:
https://e.lanbook.com/book/196096

2. UYepnukona, H. FO. Xumust B 1TOCTYTHOM U3J10KEHUU: yueOHOE
nocobue st crio / H. FO. UepnukoBa. — 2-¢ uzn., crep. — Cankr-IletepOypr:
Jlanp, 2022. — 316 c. — ISBN
978-5-8114-9500-9. — Tekcr: anekTpoHHbIii // JlaHb: 3EKTPOHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/195532

3. Wlenwunpina, JI. B. Xumus: yueoHoe mocobue / JI. B. llleBHunsina, A. .
AnapneB. — HoBocubupck: HI'TY, 2020. — 92 ¢. — ISBN 978-5-7782-3345-4.
—Texcrt: anexkTpoHHbli // JIanb: 25ekTpoHHO-O0ubIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/118505

4. bnunos, JI. H. Xumus: yueouuk qis CI10 / JI. H. baunos, U. JI.
[Tepdunosa, T. B. CokonoBa. — 2-¢ u3n., crep. — Cankr-IlerepOypr: Jlausb,
2021. — 260 c. — ISBN
978-5-8114-7904-7. — Tekcr: 31eKTpoHHbIi // JlaHb: 37eKTPOHHOOUOINOTEYHAS

cuctema. — URL.: https://e.lanbook.com/book/167183

4.3. TlepeyeHb MPOrpaMMHOr0 odecme4veHusi, NpogecCHOHAIbHBLIX 0a3
JAHHBbIX, HHPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM
pecypcosB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH
«HTepHeT», HEOOXOAMMBIX JJIS OCBOCHHA Y4e0OHOI0 npeamMera « XuMHs»:

[Ipu  ocymiecTBIeHMHM  O0Opa3oBaTENBHOTO  Mpoliecca  CTyJAEHTaMU |
IPErnoJaBaTeIbCKUM COCTaBOM HCIIOJB3YIOTCA CIIEAYIONIMe WHOOPMAIMOHHO
CIIPaBOYHBIE CHCTEMBI: DJIJIEKTpOHHas OuOmuoreunas cucrema «kOpaiT»,
Onextponnbl karanor Hayunoii oubnuoreku BI'TY, BupryansHbie cripaBodHbIe
ciyx0b1, bubnuoreku, AHrIosI3pI4HbIE pecypchl U TopTaibl, nHbie UCC.

4.4. OcoO0eHHOCTM peajqM3alMHU Y4eOHOro npeaMeTa «XUMHS» sl
o0yyaomuxcsi M3 YHCIA HMHBAJUAOB H JHI C OIPaHUYEHHBIMH
BO3MO’KHOCTSIMH 310POBbSI

[Ipu oOydeHWMM JHUI] C OrpPaHUYECHHBIMH BO3MOXKHOCTSIMH  3JI0POBBS,
MpeayCMaTPUBACTCS MHANBUYAIbHBIN TpaduK 00ydeHHUs .

WNuBanuapl 1 iia ¢ OrpaHUYCHHBIMHA BO3MOYKHOCTSIMU 37I0POBbsI 00€CTIeUeHbI
MEYaTHHIMA U OJJEKTPOHHBIMU 00pa3oBaTeNbHBIMU pecypcamMu B  (dopmax,
aJanTUPOBAHHBIX K OTPAHUYCHUSIM UX 3/I0POBBSI.

JIns  ocylIecTBIEHUs TMPOLEAYp TEKYIIEro KOHTPOJISI YCHEBAEMOCTH H
MPOMEXKYTOUYHON aTTeCTallud OOYyYaroIIMXCs, CO3AatoTcsa (POHIBI OLIEHOYHBIX
CPEACTB, AaJaNTUPOBAHHBIE JUIi MHBAJUIOB M JUI C OrPAHUYCHHBIMU
BO3MOXKHOCTSIMU  3JI0POBbSI M TIO3BOJISAIONIME OIEHUTH JOCTHUXKEHUE HMHU
3alUIAHUPOBAHHBIX B OCHOBHOM 00pa30oBaTeNbHOM MporpamMme pe3ysibTaToOB
o0y4yeHUss U ypOBEHb C(HOPMUPOBAHHOCTH BCEX KOMIIETEHIIMI, 3asBJICHHBIX B
00pa3zoBaTeIbHOM IporpaMMe.
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5 KOHTPO.Ib U OLIEHKA JJOCTUXKEHU PE3YJIbTATOB
OCBOEHMA YYEBHOI'O IPEJIMETA «XUMMUS»

PesynbTaThl 00yyeHHs

Onenka pe3yJibTaTOB
(¢popMbI M MeTO/IBI)

*  JIMYHOCTHBIE:
1) poccHiCKYI0 TIpaXKIaHCKYI0 HJIEHTUYHOCTh, HaTPUOTH3M,
YBa)KEHHE K CBOEMY HapOJay, YyBCTBA OTBETCTBEHHOCTH MEpen
Ponunoii, ropaoctu 3a cBoil Kpail, cBo PonuHy, mpouuioe u
HaCToOsIIee MHOTOHAIMOHAJIBFHOrO Hapona Poccum, yBaxeHwue
rocy/lapCcTBEHHBIX CUMBOJIOB (Tep0, (iar, TMMH);

2) TPaXITAHCKYIO TO3WIUI0 KaK aKTHBHOTO W OTBETCTBEHHOTO
9jieHa ~ POCCHHCKOTO  OOMIECTBAa,  OCO3HAIOIIETO  CBOH
KOHCTHTYIIMOHHBIE TTpaBa U 00S3aHHOCTH, YBAXKAIOMIETO 3aKOH U
MPaBOMOPSIIOK,  OOJaNaloUero  4YyBCTBOM  COOCTBEHHOTO
JOCTOWHCTBA, OCO3HAHHO MPHHUMAIOIIETO  TPAJAUIMOHHEIC
HaIlMOHAJIbHBIE H  OOIIEYeIOBEYECKHE TyMaHHUCTUYECKHE H
JIeMOKpAaTHIEeCKHUEe IICHHOCTH;

3) TOTOBHOCTb K CiIykeHHI0 OTEeUYeCTBY, €ro 3aluTe;

4) chopMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd M OONIECTBEHHOU
MPaKTHKHA, OCHOBAaHHOTO Ha JUANOre KyJabTyp, a TaKKe
pasnmuuHbIX (HOpM OOIIECTBEHHOTO CO3HAHMUS, OCO3HAHUE CBOETO
MECTa B HOJHUKYJIBTYPHOM MUDE;

5) chopMUPOBAHHOCTh OCHOB CAaMOPAa3BUTHUS U CAaMOBOCTTUTAHHS
B COOTBETCTBHUH C 00IIEUEIOBEYECKUMU IEHHOCTSIMU U HJIealaMU
TPaKJIAaHCKOTO O0OIecTBa; TOTOBHOCTh U CIIOCOOHOCTh K
CaMOCTOSITEIBHON, TBOPYECKOW U OTBETCTBEHHOM JIESTEIHOCTH;
6) ToJIepaHTHOE CO3HAHUE U [TOBEJCHUE B MIOJIMKYJIBTYPHOM MHUDE,
TOTOBHOCTb M CIIOCOOHOCTh BECTH AUANOL C APYTMMH JIFOJbMH,
JOCTUraTh B HEM B3aUMOIIOHMMAaHMs, HaXOQUTh OOIIME LEIH U
COTPYIHUYATH Ul UX JOCTUKEHUS, CIOCOOHOCTh IPOTUBOCTOSITH
UACOJIOTUM  SKCTpEMHU3Ma,  HalMOHAIM3Ma,  KCceHO(poOuH,
JUCKPUMHUHALIMK 110 COLMAIbHBIM, PEIMTHO3HBIM, PACOBBIM,
HaIlMOHAJIbHBIM MIPU3HAKAM M JIPYTUM HEraTUBHBIM COLIMATbHBIM
SIBJICHUSIM;

(B pen. IIpukaza Munob6pnayku Poccuu ot 29.06.2017 N 613)

7) HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMH, IETbMU MJIa IIIErO
BO3pacTa, B3pOCIHBIMH B 00pa30BaTeNbHOW, OOLIECTBEHHO
MI0JIE3HOH, Yy4ueOHO-UCCIe10BaTEeNbCKON, MPOEKTHOW M JPYrux
BUJIAX JIESATEIBHOCTH;

8) HpaBCTBEHHOE CO3HAHHME U TOBEJECHUE HAa OCHOBE YCBOEHUS
00111e4eN0BeYECKHX [IEHHOCTEH;

9) rOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHUIO, B TOM YHUCIIE
caM000pa30BaHUIO, Ha MPOTSHKEHUH BCEH JKM3HU; CO3HATENbHOE
OTHOIIEHHE K HENPEephIBHOMY OO0pa30BaHMUIO KaK YCIOBUIO
yCIEIHOM NMpodeccuoHaIbHON U 00IIIECTBEHHON AEATEIbHOCTH;
10) scTeTnyeckoe OTHOLIEHWE K MUPY, BKJIIOUasi 3CTETUKY ObITa,
Hay4YHOTO ¥ TEXHMYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOIIICHUM;

11) npunsATHE W peanM3alMIO I[IEHHOCTEH 370pOBOTO U
6e3omacHoro oo6pasa JKH3HHM, NOTPEOHOCTH B (PU3HUYECKOM

3aHII/ITa HHIUWBUAYAJIbHBIX
MHWHU-TIPOCKTOB,
pedepaToB, cooOIeHUI

Texymmui
dbopwme:

- IpaKkTU4YecKue padboThl;
-CaMOCTOSITEJIbHbIE
paboTHI;

- TECTHPOBAHUS O TEMam
JTUCIUTUINHBI;

- YCTHBIN OIpOC;
-XUMUYECKHE TUKTAHTHI

KOHTPOJIb B

— OIlEHKa 3a
OTBETHI;

YCTHBIE

—  OIICHKA YPOBHS
3HaHUH CTYJECHTOB Ha
KOHTPOJIBHO-Y4ETHOM
3aHATHH;

— OIL€HKa 3a
BBIIIOJIHCHHUC
TCCTOBBIX Sa,I(aHI/Iﬁ 10
KJIFOUCBBIM BOIIpOCaM.

— OIICHKA 32
BBITIOJTHEHHE
KOHTPOJIBHBIX
3aJIaHUI;
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CaMOCOBEPILIEHCTBOBAHUH, 3aHATUAX CIIOPTUBHO-
037JI0POBUTEIILHON  JESATEIBHOCTbIO,  HENPHUSATHE  BPEIHBIX
IIPUBBIUEK: KYPEHUs, YIIOTPEOIEHUS aJIKOT0JIsl, HAPKOTHUKOB;

12) GepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K
¢u3nyeckoMy M TICHUXOJOTHYECKOMY  3[0pPOBBIO,  Kak
COOCTBEHHOMY, TaK M APYTHX JIOACH, YMEHHUE OKa3bIBATh MIEPBYIO
IIOMOIIIb;

13) oco3HaHHBII BBIOOp Oymymieil mpodeccuu U BO3MOKHOCTEH
peain3allii COOCTBEHHBIX >KM3HEHHBIX IJIAHOB; OTHOILIEHHUE K
po(hecCHOHATFHON IEATEIIbHOCTH KaK BO3MOXKHOCTH YJacTHsI B
pEelIEHUH  JIMYHBIX,  OOILIECTBEHHBIX,  I'OCYJapCTBEHHBIX,
oOLIeHAIIMOHAIBHBIX MTPOOIIEM;

14) c(OpMUPOBAHHOCTh HKOJIOTMYECKOTO MBIIUICHHS,
MMOHUMAaHMsI BIMSHUS COLMATBHO-3KOHOMHUYECKUX MPOIIECCOB Ha
COCTOSIHUE TMPUPOJHOW M COLMAIBHON cpeibl; NMpuoOpeTeHue
OTIBITa 3KOJIOTO-HAIIPABJIEHHOM /1€ TEIIbHOCTH;

15) OTBETCTBEHHOE OTHOIIEHHE K CO3JaHMIO0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPHUHSTHUS IEHHOCTEN CEMEMHOM KU3HU.

*  MeTampeIMeTHbIE:

1) yMeHHEe caMOCTOSITENBHO OINpPEAEATh LU JeATEIbHOCTH U
COCTaBIIATh TIJTaHbI JIeSITeNIbHOCTH; CaMOCTOSITEJILHO
OCYILIECTBIISTH, KOHTPOJIMPOBAThH u KOPPEKTHPOBATh
NeSITENIbHOCTD; KCIOJb30BaTh BCE BO3MOXKHBIE DPECYpPCHI JUIsS
JNOCTHKEHMSI IIOCTABJICHHBIX I€JIEH M pealu3alud IUIaHOB
NeATeNbHOCTH; BBIOMPATh YCHEIIHbIE CTPAaTETHH B Pa3IMYHbIX
CUTYalUsX;

2) yMeHHe HpPOAYKTHUBHO OOIIAThCA M B3aUMOJICHCTBOBATH B
IIPOLIECCE COBMECTHOM [JEATCIIBHOCTH, YYUTBIBATH MO3ULUHU
JIPYrUX YYaCTHMKOB JI€ATENBbHOCTH, 3((EeKTUBHO paspeuarhb
KOH(JIMKTHI;

3)  BuajeHWe  HaBbIKAMM  II03HABaTENIbHOM,  y4yeOHO-
UCCIIEIOBATEIIbCKOW M IPOEKTHOW JEATEIbHOCTH, HaBbIKAMHU
paspeuieHus  1poOieM; CHOCOOHOCT M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY TOHCKY METOJOB DPEIIEHUS INPaKTUYECKUX
3a/1a4, IPUMEHEHHIO Pa3JIUYHbIX METOIOB IO3HAHUS;

4) TOTOBHOCTH M  CHOCOOHOCTH K  CaMOCTOSTEIbHOM
MHGOPMALIMOHHO-TI03HABATEIbHON  JIEATENbHOCTH,  BIIaJICHUE
HaBBbIKAMH MOJTy4eHUS HEOOXOUMON MH(OpMaIK U3 cloBapeil
pa3HbIX TWIIOB, YMEHHME OpPUEHTUPOBATbCA B  PAJIMUYHBIX
UCTOYHMKAX  MH(OpPMALMU, KPUTUYECKH  OLEHUBATb U
UHTEPIPETUPOBaTh MH(POPMALIMIO, MOJYIAEMYIO U3 pa3IUYHbIX
HCTOYHUKOB;

(B pen. Ilpukaza Muno6pnayku Poccun ot 29.12.2014 N 1645)
5) yMeHue HCHOJIb30BaTh CpeACTBa HMHPOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TexHosoruit (nanee - UKT) B pemenun
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33734 C
coOuroiIeHreM TpeOOBaHUIM HIPrOHOMUKHU, TEXHUKH O€30M1aCHOCTH,
THTUEHBI, pecypcocOepekeHus], MPaBOBBIX U 3THUYECKUX HOPM,
HOPM HH(OPMAIIMOHHON OE30MaCHOCTH;

6) yMeHHe OIpenensiTh Ha3HaueHHe U (YHKUMU pPa3IUYHBIX
COLIMAJIbHBIX UHCTUTYTOB;

7) yMeHHe caMOCTOSITEJIbHO OLIEHUBATh U MPUHUMATh PELICHMS,

—  OIIeHKa 32
BBIITOJIHCHHUEC
NpPaKTUYEeCKUX padoT;

— OLEHKAa 3a YCTHBIE
OTBETHI,

— OIIEHKa 3a
IIOATOTOBKY
CaMOCTOATCIIbHBIX
COO0OIIEHNH
CTYJICHTOB.

HUtoroBelii  KOHTPOJb B
dbopwme:

-KOHTpOJIbHAsE paboTa Mo
TeMawm,

- 9K3aMeH
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OIIPENEIAIOIINE CTPATETUIO IIOBEACHUS, C YYETOM IPAKIAHCKUX U
HPaBCTBEHHBIX LIECHHOCTEH;

8) BIajieHNE SI3BIKOBBIMU CPEJICTBAMU - YMEHHUE ACHO, JJOTUUHO U
TOYHO H3JIaraTh CBOIO TOYKY 3PEHHUs, UCIIOJIb30BaTh aJIEKBATHbIE
SI3BIKOBBIE CPEJICTBA;

9) BnaseHWe HABBHIKAMHM TIO3HABATENFHOW pediexcuu Kak
OCO3HAHUS  COBEpLIAEMBIX  JEHCTBHM WM MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3Yy/IbTATOB U OCHOBAHUM, TPAHUL CBOETO 3HAHUS
U HE3HaHUs, HOBBIX II03HABATEIbHBIX 3a/Jad MU CPEACTB HUX
JOCTUYKEHHUS.

e IIpeamerHble pe3yabTaThl 00y4eHH

- CpOpPMUPOBAHHOCTh MpPEACTAaBICHUI O MeCTe XUMHUU B
COBPEMEHHOM HAYy4YHOW KapTHHE MHpPA; IOHMMAaHUE POJIM XUMUHU
B (hOpMHUPOBaHUU Kpyro3opa M (PYyHKIMOHAIBHOW I'PaMOTHOCTH
YeJl0BEKa Ul PEeIIeHUs MPaKTUUECKUX 3a/1a4;

- BJIQJICHHE OCHOBOINOJATaOIIUMU XUMUYECKUMH TOHSATHUSAMH,
TEOPUSIMHM, 3aKOHAMM UM  3aKOHOMEPHOCTSIMH;  YBEPEHHOE
MT0JIb30BAHNE XUMUYECKON TEPMUHOJIOTHEN U CHMBOJIMKOW;

- BJaJeHUE OCHOBHBIMM METOJaMU Hay4yHOTO IO3HaHMS,
UCIOJIb3YeMbIMU B XHMHHU:  HaONIOJIEHUEM, OIHCAHUEM,
U3MEpEeHueM,  JKCIepUMEHTOM;  yMeHue  00pabaThIBaTh,
OOBSACHATH PE3yNIbTaThl MPOBEACHHBIX OMBITOB U JIENIaTh BHIBO/IBI;
TOTOBHOCTb U CIIOCOOHOCTh MPUMEHSATh METO/IbI IO3HAHUS TIPH 5
PEILIECHNN IPAKTUYECKUX 3a/1a4;

- c(hOpMUPOBAHHOCTH YMEHUS 1aBaTh KOJIMYECTBEHHBIE OLIEHKU U
IPOU3BOJUTh  pacueTbl MO XUMHUYECKUM (opMmynam u
YPaBHEHUSM;

- BIAQJICHUE [paBWIaMM TEXHUKH  O€30MacHOCTU  IpH
HCIOJIb30BAHNN XUMHUYECKUX BEILECTB;

- c(OPMHUPOBAHHOCTb COOCTBEHHOM IMO3HMILMU 110 OTHOLIEHHIO K
XUMUYECKON MH(pOpMaIK, IOIy4aeMOH U3 Pa3HbIX HCTOUHUKOB.

Obyuarowuiicst 0ondceH 3HaAme.

- OCHOBHBIC XUMUYECKUE TIOHSITHS, 32aKOHBI H TEOPHU XUMHU;

- Kijaccu(UKaMil W HOMEHKJIATYPY HEOPraHWYeCKUX U
OpPraHUYeCKUX COCTUHCHUH;

- Ba)KHEHIIME BEIIECTBA U MAaTEPUAIIbI, ITUPOKO UCIIOIb3YeMbIE B
MPAKTUKE, POJIb XMMHH B €CTECTBO3HAHHH, €€ CBSI3b C JPYTHMHU
€CTECTBCHHBIMH HAyKaMH, 3HAYCHHE B JKU3HH COBPEMEHHOTO
oOrecTBa.

Obyuarowuiics 00nCceH yMenty.

- Ha3blBaTh M3YYEHHBbIE BEIIECTBA 10 TPUBHAIBHON H
MEXJIyHapOJAHONH HOMEHKJIAType, XapaKTepu3oBaThb OOLIHe
XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX MU
OpPraHUYeCcKUX COCTUHEHUH;

- IPOBOAUTH PACYETHI IO XMMUYECKUM (hOpMysiaM U ypaBHEHHSIM
peaKuuii;

- OOBSACHATH: 3aBHCHUMOCTh CBOWCTB BEILECTB OT MX COCTaBa U
CTPOEHHUS, IPUPOJTy XUMUUECKOH CBSI3H;

- BBINOJHATh XMUMHMYECKHM SKCIIEPUMEHT IO pPacCHO3HABAHUIO
BOXHEHWIINX HEOPraHWYECKUX U OPTaHUYECKUX COeTMHEHUH;
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- OCYILIECTBJIATH  CAMOCTOSITEJBHBIA MOHMCK  XHUMHUYECKOU
uHQOpPMALIMA C HCIHOJL30BAHUEM PA3IUYHBIX HCTOYHUKOB
(cIpaBOYHBIX,  HAYYHO-TIOMYJSPHBIX  W3JIaHUM,  PECYpPCOB
WuTepuera).

HCIOJIL30BATHL NPHOOpeTeHHbIe 3HAHMA W YMEHHS B

NPAKTHYEeCKOM e TeJIbHOCTH U IIOBCEHEBHOM KU3HH JJIS1:

v OOBSICHEHWs] XHMHYECKHX SBJICHUM, NPOUCXOISIIMX B
npupoje, ObITY M Ha IPOU3BO/JICTBE;

v’ omnpejeieHdss BO3MOKHOCTH HPOTEKAHUS  XUMHYECKUX
MIPEBPALEHUI B pa3jIMYHBIX YCIOBHUAX M OLIEHKH HX
MOCJICACTBUM;

v/ 3KOJIOTMYECKH TPAMOTHOTO TMOBEIEHHUS B OKPYXKaromen
cpene;

v/ OLECHKHU BIIUSHUS XMMHYECKOTO 3arpsA3HEHUS OKPYXKarolen
Cpelibl Ha OpraHu3M YeJoBeKa U Jpyrue KUBbIE OpraHU3MBbI;

v/ 0e30macHOro OOpalleHusi ¢ TOPIOYAMH M TOKCHYHBIMH
BEILECTBAMU U JaOOPATOPHBIM 000PYIOBaHHUEM;

v/ TIPUrOTOBJIEHHS PACTBOPOB 3aaHHON KOHIIEHTPAIMHU B OBITY
U Ha MPOU3BO/ICTBE;

v\ KPUTHYECKOW  OIEHKH  JOCTOBEPHOCTH  XMMHYECKOM
nH(pOopMalMY, TOCTYyNAaLIEH U3 pa3HbIX HCTOYHUKOB.
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Pazpaborunkn:

CIIK BI'TY npenoaasaresns m.K.K

Pykosoanrean
0Dpa3OBATEALHON NPOrPAMMBI

Irenepr BI'TY

QOUEHML K OLEL) et
“CAYMC et L((Ofc/n,
Atlo Oy w8

(_, L8

77

ARLS - JL.C. Tponosa
AL I".H. Ilerposa

Tl et Tyelp
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