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PEL LH 1314
Ha paboyylo nporpaMmy y4eb6HOW AMUCLUNANHBI «XUMUSA»

Paboyasd nporpamma Yy4yebHOW AUCUMMAUHBLI  «XUMUA» NpefgHas3HavyeHa AN
M3YyYeHUs XUMUW B YUYPEXAEHWW CpefHero npoeccroHanbHOro o6pasoBaHug,
peanusytoliero o6pasoBaTe/sibHYH MporpamMmy cpefHero o06uwero obpasoBaHUA npu
NMoAroTOBKE CMeumanncToB CpeaHero 3BeHa.

Mporpamma  opmupyeTt cnegywouine  TpeboBaHUSA: chopMmnpoBaHHoe! b
npefcTaBNeHNn O MecTe XUMUM B COBPEMEHHON Hay4yHOW KapTWHe Mupa; MOHMMaHue
po/in XMMUM B (POPMMPOBaAHUM Kpyrosopa W (PYHKLMOHaNbHOMW rpaMowocLll YesoBeka
ANA pelleHMs MNpakTMYecKMx 3afday; BfajeHMe OCHOBOMOMaratowmMm XMMUYECKUMU
NOHATUSMU, TEOPUAMU, 3aKOHAMW W 3aKOHOMEPHOCTAMU; YBEPEHHOE MNO/b30BaHMe
XUMMNYECKOW TEPMMUHOMOINEA U CUMBONNKOW; BNafeHne OCHOBHbIMW METOAaMW Hay4HOo
MO3HAHUA, UCMOMb3YEMbIMWU B XUMUKN: HabNOeHMe, ONUcaHne, N3MepeHne, 3KCNePUMEHT;
yMeHue o6pabaTbiBaTh, 06BbACHATL pe3y/bTaTbl NPOBEAEHHBLIX OMbITOB U fAeflaTb BbIBOAbI;
FrOTOBHOCTb M CMOCOGHOCTb MPUMEHATH METOAbl MOLWaHWA MNpu peleHnn npakTUYecKmnx
3afay; cpopMMpoBaHHOE™ yMeHUS [JaBaTb KOJ/IMYECTBEHHblE OLEHKW W MPOBOAMUTb
pacyétbl MO XMMUYECKMM (hopMmynaM W ypaBHEHWAM; BRajeHWe npaBuAaMn TEXHUKM
6e30nacHOCTM  MpPU  UCMONb30BAHUW  XMMWYECKUX  BellecTB; CHOPMUPOBAHHOETb
COOCTBEHHON NO3MLUWUN HO OTHOLIEHWIO K XMMWUYECKON WHMopMauuun, nonyyvyaemom us3
pa3HbIX UCTOYHUKOB.

B nporpamme TeopeTuyeckuMe CBeIeHUS  [OMOJHSA WS  AeMOHCTpaLUaMHU,
nabopaTopHbIMMK OMbITaMN W NPAKTUYECKUMK paboTamu.



PELUEH3NA
Ha pabouyylo nporpamMmmy y4yebHOW ANCUNNANHBI «XUMUS»,

Paboyast nporpamMmma y4yebHOW AUCUMMANHBI XUMUA NpefHaszHavyeHa 418 U3yYeHUs
XUMUN B YUPEXAEHMAX CpeaHero npogeccMoHanbHOro o06pa3oBaHus, peannsyounx
obpas3oBaTe/ibHYl0O nNporpaMmy cpefHero ob6buwiero o6pasoBaHMA nNpu  MNOATOTOBKE
cneunanncToB CpeHEro 3BeHa.

OcHoBy paboyeli nporpammbl COCTaBnseT COAEpXaHue, cOrfacoBaHHoe ¢
TpeboBaHMAMUK (heflepanbHOro rocyfapcTBeHHOro obpasoBaresibHOro cTaHgapTa cpefHero
(nonHoro) obuiero obpasoBaHus.

B nporpammy BK/IIOYEHO COAepXaHwe, HanpaBfeHHOe Ha (opMupoBaHue Yy
CTY[lEHTOB KOMMETEHUNN, HEeoOXOAUMbIX [ANS KayeCcTBEHHOro ocsoeHms OO CIMO Ha
6a3e OCHOBHOro o06uwero obpasoBaHUA C MOJyYEeHWEM CpefHero obuiero obpasoBaHus;
nporpaMmmbl NMOArOTOBKY CreuuanncToB CpefHero 3BeHa.

Pabouyas nporpammMa COAEpPXUT cnegyrowue pasgenbl:

NOSICHUTENbHAs 3anncka;

- TeMaTWU4YeCcKWUih nnaH;

- y4yebHO-MeTOAMNYECKOE " MaTepuanbHO-TEXHMYECKOE obecneyeHme
nporpaMmMbl Y4eOHON AUCUUNANHBI «KXUMUSA»;

- nuTepatypa:

- KOHTPO/b M OLEHKa pe3ynbTaTOB OCBOEHUS YYEOHOW AUCLUMIUHBI.

B nporpamme TeopeTWYeCKMe CBEAEHUS  AOMOMHAKTCA  [AEeMOHCTpaLUsMK,
nabopaTopHbIMMK OMbITaMMN W NPaKTUYECKUMU paboTamu.

PELEH3EHT:

lNMpenofaBaTen
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1. HOACHUTEJIBHASA 3AIINCKA

1.1 MecTo AUCHHIINHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMmbl

Oobmeobpa3oBaTenbHass y4deOHasi IUCHUIUIMHA «XHUMHs» SBJISIETCS O0s3aTeJIbHONW 4YaCThIO
001eobpa3oBaTeNbHOrO LIMKJIA OCHOBHOM 00pasoBaTenbHOM nporpammsl CITO.

[Iporpamma mo yueOHOW IUCHUIUIMHE «XHWMHsS» COCTaBJieHA HAa OCHOBE TpeOOBaHMIA K
pe3yJibTaTaM OCBOEHUsl yueOHOW muciuruimHbl, npencrasieHHsix B @T'OC COO, a Takke Ha OCHOBE
XapaKTEPUCTUKN TUIAHUPYEMBIX PE3yJIbTATOB JAYXOBHO-HPABCTBEHHOTO PpA3BHUTHUS, BOCHHUTAHUS W
commanu3anun obydaromuxcs. B coorBerctBun ¢ ®I'OC COO Xwumus siBhsieTcss 00s3aTeNbHOM
TUCHMIUTMHON Ha TAHHOM YpOBHE 00pa3oBaHMUsI.

IMporpamma mo Xwumum otpaxkaer ocHOBHble TpeboBanuss PI'OC COO Kk JUYHOCTHBIM,
METaNpeIMETHBIM U IPEAMETHBIM Pe3yJIbTaTaM OCBOEHHS 00Pa30BaTENbHBIX POTrPAMM.

IIporpamma no xumuu (0a30BBIHA YPOBEHB):

yCTaHaBIMBaeT oOs3aTeNibHOEe  (MHBApPWAHTHOE) TPEAMETHOE  COJEpiKaHue, OIpenessieT
KOJINYECTBEHHbIE M KAYECTBEHHBIE €r0 XapaKTEPUCTHKH HA KAXKIOM 3Tare U3y4YeHHs AMCLUTUIMHBI
NpeayCcMaTpUBAET MPUHLUIIBI CTPYKTYPHUPOBAHHS CONEPIKaHMS IO OCHOBHBIM pa3ziesiaM U TeMaM Kypca,

AT METOAMYECKYI0 HWHTEPIPETALHIO LeJiel M3yueHHs] TUCLHUILUIMHBI Ha YPOBHE COBPEMEHHBIX
NPUOPUTETOB B CUCTEME CpemHero oOmero oOpasoBaHMs, COACPIKATENbHOH XapaKTEPUCTHUKU
TUTAHUPYEMBIX PE3YJIBTATOB OCBOSHHSI JUCIIUITIIMHBI.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTeCTBEHHBIX HAyK HUIpaeT OCOOyK pOJb B COBPEMEHHOM
LUBWJIM3ALIMN, B CO3JAaHMM HOBOH Oas3bl MarepwaibHOH KyiabTypel. OHa BHOCHUT CBOW BKJIQA B
dbopMupOBaHHE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3/IaHHE LEJIOCTHOTO MpPEACTaBICHHUS 00
OKpY’KaroIleM MUpPE KaK O €JUHCTBE MPHUPOIBI U YEJIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMHUU Ha OCHOBE
MOHMMAaHHS BELIECTBEHHOIO COCTaBa OKPYIKAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEXIYy CTPOECHUEM
BEIIIECTB, UX CBOHCTBAMHU U BO3MOXKHBIMH OOJIACTSIMH MPUMEHEHHSI.

TecHO B3aMMONEHCTBYS C APYTUMH €CTECTBEHHBIMH HAyKaMH, XHMHS CTajla HEOThEMJIEMOU
YacTbI0 MHUPOBOW KYyJBTYpbl, HEOOXOOMMBIM YCIOBHEM YCIEIIHOTO TPYyAa U JKM3HHM KaXKIOTO HieHa
obmectBa. CoBpeMeHHasi XUMUS KaK HayKa CO3MIATeNIbHAs, KAK HayKa BBICOKMX TEX HOJIOTHI HarpaByieHa
Ha pelIeHne rodalbHbIX MPOOIeM YCTOWYHBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOH, SHEPTETHUECKOH,
MUIIEBOH, SKOJOTHYECKOH O€30MaCHOCTH U OXPaHbI 310POBBSI.

B umensix moBbllIeHHsT KadecTBa 3HAHUHN oOydarommxcst pabodeid mporpaMmoil MmpeayCMOTPEHO
u3yueHne XUMHH ¢ pazzaena «OOmmast 1 HeopraHuYeCcKast XUMHSD).

1.2 Heau u3y4yeHHus: AUCHHUILIHHBI

['maBHBIMU LEISIME H3Y4YeHHsT 0011e00pa3oBaTeIbHON TUCITUTUIMHBI « XUMUS» Ha 0A30BOM YPOBHE
SIBJISIFOTCSI:

—  ($OpMHUPOBAHHE CUCTEMbI XUMUYECKIX 3HAHWI KaK BaXKHEHINEH COCTABISIONEH €CTECTBEHHO-
HAYYHOW KAapPTHUHBI MHPA, B OCHOBE KOTOPOH JIEKAT KJIFOUEBbIE MOHSTHS, (YHIAMEHTAIbHBIE 3aKOHBI U
TEOpPUM XUMHHU, OCBOCHUE sI3bIKa HAYKH, YCBOSHHE W TMOHMMAaHHE CYIIHOCTH IOCTYMHBIX OOOOIICHMI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHUE ¢ UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHUS,

— (¢dopMHUpPOBaHHE W PA3BUTHE MPEACTABICHUH O HAYYHBIX METOJaX MO3HAHUS BEIIECTB W
XUMUYECKUX Peakiuii, HeOOXOMUMBIX IJIsi MPUOOPETEHUs] YMEHUN OPUEHTHUPOBATHCS B MUPE BELIECTB U
XUMUYECKUX SIBJICHUH, MIMEIOIUX MECTO B MPUPOAE, B MPAKTUIECKON U MOBCETHEBHON KU3HMU,

—  pa3BUTHE YMEHHH U CIOCOOOB AESTENBHOCTH, CBS3aHHBIX C HAONIOIEHHUEM U OOBSICHEHHEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOTIOICHIEM MPABIIT 0€30MacHOr0 OOpaIleHus C BEIeCTBAMHU.

2. COAEPKAHUE YUEBHOHN JUCHUTILINHBI «XUMUSD»

Oprannyeckasi XumMus
Teopernueckne 0CHOBBI OPraHUYeCKOil XUMHH.
Ilpenmer  opraHudeckoil  XuUMUU: €€  BO3HUKHOBEHHE,  pa3BUTHE U  3HAYEHUE
B IIOJYyYEHHU HOBBIX BELIECTB U MaTepuanoB. Teopust CTPOEHUs OpPraHMYECKUX COENMHEHUN
A M. bytnepoBa, €€ oOcHOBHbIe mTOJOKEeHUS. CTpyKTypHBIE (POPMYJIBI OpPraHUMYECKHUX BEIIECTB.
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I'omornorus, nzoMepust. Xumudeckasl CBsi3b B OPraHHYECKUX COEJUHEHMSIX — OJMHApHbIE U KpaTHbIE
CBS3H.

IIpencraBnenne o kiaccupukanuy OPraHUYECKHX BemecTB. HoMeHkiaTtypa OpraHH4YecKHX
COCOMHEHNH (CHUCTeMaTHuecKas)) W TPHUBHAJIbHBIE HA3BAHMUS BAKHEHIINX MPEACTABHTENEH KIIaCCOB
OpraHUYeCKUX BELIECTB.

IpakTHueckoe 3ansitne. OOHapykeHHe yrjiepoma M BOAOPOAA B OPraHUYECKOM COEIHHEHHH.
OO6HapyskeHue rajoreHoB (rpoda belinbinTeiina).
YriaeBoaopoanl.

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUH psii. MeTaH U 3TaH - npocTeiline npeacTaBUTeNu
aNKaHOB. (pr3MUECKHME W XUMHUYECKHE CBOMCTBa (peaklMM 3aMEIeHHss W TOpPEHHs), HaXOXKICHHE B
pUpoJie, NoJy4deHHe U IPUMEHEHUE.

AJKeHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUN psAfd. OTUJIEH W MPONMMIEH - MpocTeiiune
NPEACTABUTENIN  AJKEHOB. (PU3NUECKHE W XUMHUYECKHE CBOWCTBA (peakuMU THIPHPOBAHUS,
rajIOTeHUPOBAHUS, TUIPATALIUH, OKUCICHHS U TIOMMEPU3ALINH ), IOJyYeHHE 1 TPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHHe, BaXKHEHIINE XUMUYECKIE CBONCTBA
(peaxuus monmumepusaunu). IlonydeHne CHHTETHYECKOTO KaydyKa U PEe3UHBL

AJKUHBI. COCTaB U OCOOEHHOCTH CTPOCHHUsS, TOMOJIOTUYECKMH pPsAf. ALETHIIEH - MPOCTEHIIni
NPEACTABUTENIb AJKUHOB. COCTaB, CTPOEHHUE, (HU3MUecKne W XHUMHYECKHE CBOWCTBA (peaxiuu
THIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALINHN, TOPEHNS ), TTOJlyYeHHE U IPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHue, (QUIMYECKHE W XUMHYECKHEe CBOWCTBAa (peakiuu
raJIOTEHUPOBAHUSI W HHUTPOBAHUS), MOJYYEHHE U INPUMEHeHHe. TOKCHYHOCTh apeHOB. | eHeTmyeckas
CBSA3b MEXAY YIJI€BOAOPOAAMHU, MPUHAJIEKALIMMU K PA3JIMYHBIM KJIACCaM.

[IpuponHbie NUCTOYHHUKH yriieBogoponoB. [IpuponHsblii ra3 u nomytHele HeTsHBIE ra3el. HedThb n
ee mpoucxoxaenne. CmocoObl mepepabOTKM  HePTH: TEpPeroHKa, KPEeKUHr (TePMUYUECKUH,
KaTanutudeckuil), nuponus. IIpoaykTer nepepadorku HEYTH, X MPUMEHEHNE B MPOMBILUIEHHOCTH U B
ObITy. KaMEHHBIH yroiib ¥ MPOAYKTHI €ro nepepadoTKH.

OKCnepUMeHTalbHble METOABbl H3YyUEHHs BELIECTB U WX IPEBpAlleHUN: O3HAKOMJIEHHE C
oOpa3uamMu TIacTMacc, Kay4ykoB U pe3uHbl, koyekiun "HedpTs" u "Yroms", MogenmupoBaHue MOJIEKYT
yIIEBOAOPOAOB U TaJIOT€HONPOU3BOAHBIX, MPOBENEHHE MPAKTHYECKONH PabOThI MOJyYEHHE 3THICHA U
WU3Y4€HUE ero CBONCTB.

Pacuernble 3anaun.

Beruncinennss mo ypaBHEHUIO XMMUYECKOH peakiuu (Macchl, 00beMa, KOJIUYECTBA HMCXOIHOTO
BEIIECTBA WJIM MPOAYKTA PEAKIUH IO HU3BECTHBIM Macce, 00beMy, KOJUYECTBY OIHOTO M3 HCXOIHBIX
BEIIECTB WU MPOIYKTOB PEAKIIUH).

IMpaxTuueckoe 3ausTre. O3HAKOMIICHHE C KOJUIEKIHEH 00pa3noB HeTH 1 MPOAYKTOB ee mepepadboTKH.
Kucnopoacoaepxamue opranuueckne coeANHEeHHUsI.

[IpenenbHbIE OMHOATOMHBIE CITUPTHL. METaHON U 3TAHOJI. CTPOeHHE, (PU3NIECKHe U XUMHUYECKHE
CBOWCTBA (peakuuu C AaKTHBHBIMH METaJUlaMH, TaJIOT€HOBONOPONAMH, TOpPEHHE), NPUMEHEHUE.
BonoponHble cBsA3M Mexay MoseKyJdaMHM cnupToB. /JlelicTBUe MeTaHONa M 3TaHONa Ha OpraHu3M
4eJloBeKa.

MHOToaTOMHBIE CITUPTBHL. JTUJICHIJIMKOJIb U TJIMLEPUH: CTPOCHHUE, (PH3HUECKHe M XUMHUYECKHE
CBOWCTBa (B3aUMOAEHCTBHE CO LIENIOYHBIMH METAJUIAMH, KAaueCTBEHHAs PEeaKLsi Ha MHOTOaTOMHBIE
cnupThl). JlelicTBHE HAa OpraHU3M uenoBeka. [IpiMeHeHe ruiepruHa U 3TUIICHIJINKOJIS.

®DeHON. CTPOCHHE MOJIEKYJNbI, (PU3MYeCKue M XUMHYECKHe CBOHCTBA. TOKCHYHOCTH (PeHoIa.
IIpumenenue ¢penona.

Anpnerunsl. @opmanbaerus, anetaibIerui; CTpoeHHe, (PU3NYECKHEe W XUMHUYECKHE CBOWCTBA
(peakiuy OKHCIIEHUS! 1 BOCCTAHOBJICHHSI, KAUECTBEHHBIE PEAKIINH), ITIOTyUYeHHE U IPUMEHEHNUE.

OnHOOCHOBHBIE TIpeneNbHble KapOOHOBBIE KHCJIOTBHL. MypaBbUHAsE M YKCyCHash KHCIJOTHI:
CTpoeHue, (pu3mueckne M XMMHUYECKHE CBOWCTBA (CBOICTBa, OOIIME UIA KJlacCa KHUCIOT, PEaKIIHs
sTepuuKaum), monyueHue u npumeHenne. CTeapuHOBas W OJEUHOBAsl KHCIOTHI KaK MPEACTABUTENN
BBICIINX KapOOHOBBIX KHCIOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOOIIEe NeHCTBHE.

Crnoxable 3QupBl KaKk MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['unponns crnoxHbX 3¢upos. Kupsr.



I'moponus sxxupos. Ilpumenenue xxupoB. buonoruyeckas posb KUPOB.

VYrieBoabl: COCTaB, KIacCU(pUKALMS YrieBOMOB (MOHO-, OU- W Mojucaxapuibl). [Jroko3a -
NPOCTEHIINI MOHOCAaXapua: OCOOCHHOCTH CTPOSHHS MOJIEKYJIbl, (PU3MUECKHe U XMMUYECKUE CBOHCTBA
(B3ammoneiicteue ¢ runpoxkcuaom meau(ll), okucieHme aMMuadHbIM pacTBOpoM okcupa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIFOKO3bI), HAXOXKACHHE B NMPHUPOIE, NPUMEHEHHEe, OMOJIOrudeckass poiib.
dortocuHTe3. PPYyKTO3a KAK U30MEP TIFOKO3BL.

Kpaxman u wnemnrono3a kKak npupoaHble nosuMmepbl. CTpoeHHE Kpaxmana W IEeJUTFOJIO3BL
dusuyueckre U XMMUYECKIE CBOMCTBA KpaxMaia (THAPOJIN3, KAYeCTBEHHAS PEAKLIUS C HOIOM).

DKCIePUMEHTAIbHBIE METObI U3YUEHUS BEIIECTB U UX MPEBPALICHUH: MTPOBENCHUE, HAOMOICHHIE
U OIMMCAaHHE JEMOHCTPALMOHHBIX OMBITOB. FOPEHHE CIIMPTOB, KAYECTBEHHBbIC PEAKLHUU OJHOATOMHBIX
cnupToB (OKHCIeHHe 3TaHona okcuaoM Menu(1l)), MHOroaToOMHBIX CITUPTOB (B3aUMONIEHCTBHE TIIULIEpPHHA
¢ rugpokcunom wmenu(ll)), anmpmernnoB (OKHCIEHHE aMMHAyHBIM pPacTBOpoM okcupa cepebpa(l) u
rugpokcuaom menu(ll), B3aumoaeicTBre kpaxmaia ¢ HOIOM).

Pacuernble 3anaun.

Beruncinennss mo ypaBHEHHIO XMMUYECKOH peakiuu (Macchl, 00beMa, KOJNUYECTBA HMCXOIHOTO
BEIIECTBA WJIM MPOAYKTA PEAKIUH 1O HU3BECTHBIM Macce, 00beMy, KOJUYECTBY OIHOTO M3 HCXOIHBIX
BEIIECTB MU MPOAYKTOB PEAKIIUH).

IpakTuueckoe 3ansTue. B3auMoneiictBue mMOKO3bl W caxapo3bl ¢ ruzapokcuaoM Menu  (ID).
KayecTBeHHas peakius Ha Kpaxmall.
A3oTcoaep:Kamme OpraHu4ecKHe CoeXnHEeHHs.

AMUHOKHCIIOTBI Kak aM(pOTepHble OpraHMYeCKHe COCOMHEHHUs. DH3MUECKHe U XHUMHUYECKHE
CBOICTBA AMUHOKHCIIOT (Ha pUMepe TIIHLKHA). buonornueckoe 3HaueHne aMUHOKHUCIOT. [lenTuasl.

Benku kak mpupoaHbIE BEICOKOMOJIEKYJISIpHbIE coennHeHus. [lepBudHas, BTOPUYHAsS U TPETHYHAS
cTpykTypa OenxoB. XMMHYECKHE CBOHCTBA OEIKOB: THAPOJIH3, ACHATYPALIUs, KAYeCTBEHHBIC PEaKIIH Ha
Oenku.

DKCIepUMEHTANIbHbIE METONbI U3YUEHUS BELUIECTB U MX MPEBPAIICHUI: HAOMI0IEHNE U OMUCAHNE
JIE€MOHCTPALIMOHHBIX OIBITOB: ICHATYpaLus OCJIKOB MPHU HATPEBAHUH, LIBETHBIC PEAKIIUU OEJIKOB.
IpaxTuueckoe 3auatue. PactBopenue GenkoB B Boxe. OOHapykeHHE OETKOB B MOJIOKE M B MSICHOM
Oyapone. JleHaTyparus pacTBopa Oeyka KypuHOTO sTiiIia CITAPTOM.

BbicokoMosieKyIApHBIE COEXNHEHMS.

OCHOBHbIE TIOHSATUS XHUMHH BBICOKOMOJIEKYJSIPHBIX ~ COEAMHEHWH: MOHOMEp, TOJIHMED,
CTPYKTYPHOE 3BEHO, CTENEeHb IOJUMEPHU3ALNH, CPeNHsss MoJeKyysipHas macca. OCHOBHBIE METOIBI
CHHTE3a BBICOKOMOJICKYJIIPHBIX COSTUHEHNH - MOJTUMEPHU3ALHS U TIOJHUKOHICHCALIHSL.

DKCHEePUMEHTANbHbIE METONbl H3YyYEHHUs BELIECTB W HX IMPEBPAIIECHUI: O3HAKOMIICHHE C
o0pa3aMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KaydyKOB.

IMpaxTuueckoe 3ausTue. O3HAKOMIICHHE C KOJUIEKIMEH KaydyKOB M 00pa3LiaMy U3 U3 PE3UHBI.
OO0wmas 1 HeOpraHM4ecKas XuMusi
TeopeTuuyeckue 0CHOBbI XUMHH.

Xumudeckuil 3yieMeHT. AToM. Spo aToma, U30TOMbI. DJNEKTPOHHAsE 000I0YKa. DHEPreTHIEeCKHe
YPOBHH, TOAYPOBHU. ATOMHbIe opOutamu, s-, p-, d- smementsl. OCOOEHHOCTH pacHpeneIeHus
3JIEKTPOHOB 1O OpOUTANsIM B aTOMax »JJIEMEHTOB TMEPBbIX UETBIPEX MEPHOAOB. DJIEKTPOHHAS
KOH(pHUTyparust aTOMOB.

Ilepuoguueckuii 3axkoH u llepuoguueckas cucrema xumudeckux syeMeHtos 1M, Menneneesa.
Css3b nepuoanueckoro 3akoxa u Ilepuoanueckoit cucremsl xumudeckux snementos JI. M. Menneneesa ¢
COBPEMEHHOH TeOopUel CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB XUMHUECKUX 3JIEMEHTOB
1 00pa3yeMbIX UMH MPOCTBIX U CJIOKHBIX BEIIECTB MO IPYIIaM U MepuoiaM. 3HaueHUe NepHOTUIECKOrO
3aKOHA B PA3BUTUH HAYKHU.

Crtpoenne BemecTBa. XUMHUYECKast CBsI3b. BUIbI XUMHUECKOH CBsI3U (KOBAJIEHTHAsI HETIOJSIPHAS U
NOJISIPHAs,, WOHHAsA, MeTaulndeckas). MexaHu3Mbl OOpa3oBaHMA KOBAJIEHTHOH XHWMHYECKOH CBS3H
(oOMeHHBI ¥ JOHOPHO-aKUENTOPHbBIN). BomoponHas cBsizb. BalneHTHOCTh. DNEKTPOOTPULIATEIBHOCTb.
Crenenp okucneHus. IOHBI: KATUOHBI U AHHOHBIL.

BemectBa MONEKyIAPHOrO H  HEMOJEKYJIPHOTO CTPOSHHs. 3aKOH IIOCTOSIHCTBA COCTaBa



BellecTBa. THUIbl KPHUCTAJUIMYECKUX pEIIeTOK. 3aBUCUMOCTb CBOICTBa BeIIeCTB OT THIA
KPUCTAIIMYECKON PELIETKH.

IlonsTue o pucnepcHeIx cucreMmax. McTuHHBIE W KOJUIOMAHBIE pacTBOpbl. MaccoBast mois
BELIECTBA B pacTBOpeE.

Knaccudukaumss HeopraHudeckux coenuHeHnd. HoMeHKJIaTypa HEOPTraHMYECKHX BEIIECTB.
I'eneTnueckas cBA3b HEOPraHUYECKUX BEILIECTB, MPUHAAIEKALUX K PA3JIUUYHbBIM KJI1acCaM.

Xumuueckast peakuus. Kiaccupukamms XUMHYECKHX peakuMid B HEOPraHMYECKOW U
OpPraHUYecKON XMMHUHU. 3aKOH COXPaHEHMsI MacChl BEIeCTB, 3aKOH COXpPaHEHUs U MpeBpallleHUs SHEPTHU
MPU XUMHYECKUX PEAKLIHSIX.

CKopocTh peakuyH, €€ 3aBHCHMOCTb OT pa3iu4HbIX (akropoB. OOpaTHMble pPeaxIHH.
Xumuueckoe paBHoBecHue. PakTOpPHL, BIUAKOIINE HA COCTOSIHUE XMMHUUYECKOro paBHoBecus. lIpunun Jle
ITaTense.

DnexTponuTHueckas aucconnanus. CuibHble U cnadble 3eKTpoauTsl. Cpena BOJHBIX PacTBOPOB
BEIIIECTB: KUCJAs, HEUTpaJbHas, menodHas. Peakunyn noHHOTO oOMeHa.

OKHCINTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

DKCHEePUMEHTAIbHbIE METOAbl M3yUEHUs] BEINECTB M WX MPEBPAIlCHUH: AEMOHCTpalMs TaOJUL]
"Ilepyoanueckass cucremMa xumuueckux oyemeHtoB J[ M. Menneneesa", wusyueHue mopenei
KPUCTAJUTMYECKUX PELICTOK, HAOMOAEHHEe U ONHMCAHUE IEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB
(pasnoxxeHne MepOKCHIAa BOAOPOAA B MPHUCYTCTBUH KAaTATU3aTOpPa, OIpPEIENeHHe Cpeabl PacTBOPOB
BEIIIECTB C MOMOIIBI0 YHHBEPCAITBHOT'O HHINKATOPA, PEAKLIMH HOHHOTO OOMEHa).

Pacuernble 3amaun.

Pacdersl mo ypaBHEHUSAM XHUMHUYECKHX PEAKLUA, B TOM UHCIE TEPMOXHMUYECKHE PaCUEThl,
pacyeThbl ¢ UCMOJNIB30BAHUEM TOHATHUS "MacCOBas JOJIS BEIECTBA".

[IpakTHueckoe 3ansaTHe. XUMUYECKHE peakUud. llonmydeHue KHUCIOpOAA pa3IOKEHUEM INEPOKCHUA
BOZOpPOZA M(WJIHM) TIEPMAHTaHATa KaJIHsL.
Heopranuueckasi xumusi.

Hemetamnel. [lonoxxkenne Hemerawios B Ilepuoanyueckoil cucteme XuMudeckux siaeMeHtos [ M.
MenpeneeBa U OCOOCHHOCTH CTPOEHMs aTOMOB. Pu3nyeckue CBOWCTBA HEMETAJUIOB. AJIIOTPOMHS
HEeMeTaJJIOB (Ha mpuMepe Kuciopoaa, cepol, pochopa u yriepona).

XUMHUYeCKHEe CBOHCTBA BAKHEWIITNX HEMETAJUIOB (TaJIOreHOB, cephl, a3ota, Gocdopa, yrinepona u
KPEMHHUSI) I UX COCTUHEHUN (OKCHIOB, KHCIOPOACOAEPIKAIINX KUCIIOT, BOJOPOIHBIX COSTUHEHHH).

IIpumenenne BaxHEHIINX HEMETAJUIOB U UX COCTUHEHU.

Mertamnbl. llonoxkenne MetannoB B Ilepuonuueckoil cuctemMe xumMudeckux sjemeHTtoB [ H.
MenneneeBa. OcOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JIOYeK aTOMOB MeTajuioB. O0mue usudeckue
cBoiicTBa MeTasuloB. CIIaBbl METAIOB. DJIEKTPOXUMUYECKU psil HAMPSKEHUH METaIOB.

XUMHUYEeCKHEe CBOWCTBA BAKHEHIINX METAJUIOB (HATPHM, KaJWl, KaJbIMil, MAarHUM, aFOMUHUH,
LIUHK, XPOM, KEeJIe30, Melb) U UX COCTMHEHHI.

O06mme criocoObl monmy4yeHust MeTayuioB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE.

OKCrepUMeHTalbHble METOAbl HM3Y4YEeHMsI BEIEeCTB WU WX IMpEeBpallleHHui: H3y4YeHHE KOJUIEKLMH
"MeTtannel U criaBel”, 00pa3slioB HEMETAJIOB, PEIleHUe SKCIEPUMEHTANTbHBIX 3a7ad, HaOMroneHue u
OMHCAHHNE NIEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIBITOB (B3aMMOAEHCTBHE THAPOKCHIA ATFOMHHUS C
pacTBOpaMU KHCJIOT U LIeJIOuel, Ka4eCTBEHHBIC PEAKLIMU HAa KATHOHBI METAJIIOB).

Pacuernble 3amaun.

Pacuersr Macchl BemecTBa Uik 00beMa ra30B MO U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCEe HITU
00BbeMy OJTHOTO U3 YYACTBYIOIIUX B PEAKLHU BEIIECTB, PaCYEThl MacChl (00BbEMa, KOJIMYECTBA BEIIECTRA)
MPOAYKTOB PEAKLUH, €CJIN OHO U3 BELIECTB UMEET MPUMECH.

JladopaTopubie padoTbl. McnbiTaHNEe pacTBOPOB KUCIOT HHAUKATOpPaMU. B3auMoaeincTeue MeTanioB
¢ kucioramu. BzanMonelicTBue KUCIOT € OKCUIaMU MeTalIoB. B3aumoneicTBue KUCIOT C OCHOBAHMSIMH.
BzaumonerictBue KUCIOT ¢ coisiMu. McnbiTaHue pacTBOPOB LIejouel MHANKaTopaMu. B3auMonelcTeue
aieaouen ¢ cossamu. PasznoxkeHne HepaCTBOPUMBIX OCHOBAHHUH.

BzaumopelictBue coneli ¢ Mertaiiamu. BsaummopneinictBue coJsieid apyr ¢ ApyroMm. l'maponms coseit
pasnuuHOro tuma. Peakius 3amelleHHss MeIM >Kelle30M B pacTBOpe MenHOro kymopoca. Peaxiuwy,



uaymue ¢ 00pa3oBaHHUEM OCaKa, ra3a WIN BOJBL
XuMHMS H JKU3Hb.

Ponp xumMum B oOOecrne4eHWH HKOJIOTHYECKOH, SHEPreTHUecKOoW M NHIIeBOH Oe30macHOCTH,
pa3BuTuu MeauuuHbl. [IoHATHE O HAYYHBIX METOAAX MMO3HAHMS BEIIECTB U XUMUUYECKUX PEaKLUN.

IIpencraBnenust o0 oOOIMUX HAy4YHBIX NPUHOUIAX MPOMBIIUIEHHOTO MOJYYEHUS BaKHEHIIMX
BEILECTB.

Yenosek B MHUpE BELECTB M MaTEPUANOB. BaXXKHEHININWE CTPOUTENBHBIE MaTepHUalbl,
KOHCTPYKLMOHHBbIE MaTepuajbl, KpacKH, CTEKJIO, KepaMuka, MaTepuanbl MAJsl 3JEKTPOHUKHU,
HaHOMAaTepPHaJIbl, OPTAHUYECKUE U MUHEPAJIbHbIC YIOOPEHUS.

XUMHs U 3A0pPOBbE YEJIOBEKA: MPABUJIA HUCIOJIb30BAHMS JIEKAPCTBEHHBIX MPENapaToB, MpaBUIIa
0€301acHOro MCIOIb30BAHMS MTPENAPaTOB OBITOBONH XUMHUH B MTOBCEAHEBHON JKU3HU.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA XUMHUHN

JIn4HOCTHBIE Pe3yJIbTATHI

B cooTBETCTBUU C CUCTEMHO-AEATENBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJILTaTOB
OCBOGHHsI TpeaMera «XUMHUS» Ha ypPOBHE CpeaHero oO0mero oOpa3oBaHMs BbIIEIEHBbI CIEAYIOLINE
COCTaBJISIOLIUE:

OCO3HaHME OOYYAOIIMMHUCS POCCHICKOW TPaKMAHCKOW MIEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSITEJIbHOCTH U CAMOOIIPENENICHHUIO,

HAJIMYHME MOTHBALMU K O0YYEHHIO;

LIEJICHATIPABJICHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUH JHMYHOCTH HAa OCHOBE KIFOYEBBIX
LIEHHOCTEH M HCTOPUYECKUX TPaauLIni 0a30BOH HAYKH XHMUH,

TOTOBHOCTD M CIIOCOOHOCTH OOYYaroIIUXCsl PYKOBOICTBOBATBCSI B CBOEH JESTEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, MPHUCYIIUMH LIEJIOCTHOH CHCTEME XMMHYECKOro OOpa3oBaHUS,
HAJINYHE NPABOCO3HAHUS SKOJOTHYECKON KYJbTYPhl U CITOCOOHOCTH CTaBHUTD LIENIH U CTPOUTH JKU3HEHHBIE
TJIaHBL.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHMS MpeaMera «XUMHS» JOCTUTAIOTCs B €IUHCTBE y4eOHOH H
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUU C I'YMAHUCTHYECKUMH, COLIMOKYJIBTYPHBIMH, TyXOBHO-
HPAaBCTBEHHBIMH LEHHOCTSIMH M HACATAMU POCCHUHCKOrO TPAKAAHCKOro OOIIeCcTBa, MPHUHATHIMU B
olmecTse HOpPMaMH M TPAaBUJIAMU TOBEICHUS, CIIOCOOCTBYIOIUMH IPOLIECCAM CAMOMO3HAHUS,
CaMOpPa3BUTHUSI W HPABCTBEHHOI'O CTAHOBJIEHHUs JIMYHOCTH OOy4aromuxcs. JIMYHOCTHBIE pPe3yJIbTaThl
OCBOCHHS IMpeaMeTa «XHUMHUS» OTPAKAIOT CPOPMHPOBAHHOCTD OIbITA MO3HABATENBHON U MPAKTUYECKOM
AESITeIbHOCTH 00YUArOIIMXCS 110 PeATU3aLiH TPUHATHIX B O0IIECTBE [IEHHOCTEH, B TOM YHCJIE B YaCTH!

1) rpakgaHCKOTrO BOCITUTAHUS:

OCO3HaHMS OOYYAOLTMMHICA CBOMX KOHCTHTYLIMOHHBIX MPaB M O0sI3aHHOCTEH, YBAXKEHHS K 3aKOHY
U IPABONOPSAKY, NMPENCTABICHHUs O COLMAIBHBIX HOPMAax W MPaBUJIAX MEXJIMYHOCTHBIX OTHOLIEHUN B
KOJUIEKTHBE, TOTOBHOCTH K COBMECTHOH TBOPYECKOH IESTEIBHOCTH NMPHU CO3MAHUH Y4€OHBIX MPOEKTOB,
pemeHnH yueOHbIX 1 MO3HABATEIbHBIX 33/1a4, BBITOJTHEHUH X UMHUYECKIX 3KCIIEPHUMEHTOB;

CHOCOOHOCTH MOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHTBI IPYTHX TPH
aHaJIN3€ Pa3INYHbIX BUIOB YU€OHON e TeNbHOCTH,

2) maTpUOTUYECKOTO BOCIIUTAHHUS:

LIEHHOCTHOT'O OTHOUIEHUS] K UCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OT€YECTBEHHON XUMUH,

yYBa)KEHUSI K TMPOLIECCY TBOPYECTBA B OOJACTH TEOPUHM M MPAKTHUECKOTO MPUMEHEHHUS XUMHH,
OCO3HAaHMs TOTO, YTO JOCTIKEHMS HAYKH €CTb Pe3yJIbTaT JUIMTENbHBIX HAaONIONEHUH, KPOMOTIMBBIX
SKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSSHHOIO TPY/a YUYEHBIX U IIPAKTHUKOB;

UHTEpeCca M TMO3HABATENIbHBIX MOTHBOB B IOJIYYEHUH U TMOCIEOYIOIEM aHaIn3e MHQOPMALH O
MEePENOBbIX JOCTHIKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU,

3) IyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

HPAaBCTBEHHOTO CO3HAHMS, O3THYECKOrO TIIOBENEHUS, CIIOCOOHOCTH OLICHUBATh CHUTYAIHH,
CBSA3aHHBIE C XHUMHYECKUMH SIBJICHUSMH, U NPUHUMATb OCO3HAHHBIC PELICHHs, OPHUEHTHUPYSCh Ha
MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH,

FOTOBHOCTH OLEHUBAaThb CBOE TMOBEAEHHE M IMOCTYNKH CBOMX TOBAPUINEH C MO3HLUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIENCTBUM 3TUX MOCTYIIKOB,



4) bopMUpPOBaHUS KYJIBTYPHI 3T0POBbS:

NOHMMAHMS IEHHOCTeH 340poBOro W Oe3omacHOro oOpasa KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

coOmmoaeHust mpaBw 6€30MacHOro oOpalleHust C BeIECTBAMH B OBITY, TIOBCETHEBHOM KU3HU U B
TPYAOBOH JMEATENbHOCTH, IOHUMAHUS LEHHOCTH TMPaBWJ WHAMBHAYAJIbHOTO U KOJJIEKTHBHOIO
0€e301acHOro MOBEACHUS B CUTYALIUSX, YIPOXKAIOLINX 30POBBIO U JKU3HU JIFOAEH;

OCO3HAHMSI TIOCJIEACTBUH W HENPUSTHS BPEeOHBIX MNPUBBIYMEK (yHnoTpeONeHUs aJKoOroJs,
HApKOTHKOB, KypeHHsI);

5) TpyaOBOrO BOCHIUTAHUS:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B Y4€OHO-UCCIIEIOBATEIbCKON e TEIbHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPYECKOH U IPYTUX BUJAX NEATEIBHOCTH,

YCTAaHOBKH HA aKTHBHOE y4acTHE B PELICHUU NMPAKTHUYECKUX 3a7a4 COLMAIBHON HAIpPaBJICHHOCTH
(B paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHHIO NMPO(EeCcCHil pa3JUYHOrO pPoAa, B TOM UHCJIE Ha OCHOBE
NPUMEHEHHS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXKEHUS K TPYAy, JIOASIM TPyAa U pe3yJbTaTaMm TPYIOBOH AEATENbHOCTH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MHIWBUAYAJIBHONW TPAeKTOpHH 00pa3oBaHus, Oynymed npodecchu U pearn3aim
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XUMHH,
uHTEepecoB u  noTpebHOCTe  ofmecTtBa, 6) 9SKOJOTMYECKOTO  BOCHHUTAHMS.  HKOJOTHYECKU
11e51eco00pPa3HOro OTHOLIEHHS K MPUPOJE, KAK HCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe,

NOHUMAHHS TJIO0ANBHOTO XapakTepa 3KOJOTHUECKUX MpobsieM, BIMSHUS SKOHOMHYECKHX
MPOLIECCOB HA COCTOSIHME MPUPOAHON U COLIMATIbHOMN CpeabI,

OCO3HaHMsSI HEOOXOOMMOCTH UCIIOJNIb30BAHUS JOCTIDKEHHMH XUMHH JJIsl PELISHHs BOIPOCOB
PaLMOHAIIBHOTO TPUPOIONIOIb30BAHUS,

AKTHUBHOTO HENPUATUS ACUCTBUMN, NPUHOCAIIUX BPEA OKPYKAOLIEH MPUPOAHON Cpene, YMEHUs
NPOTHO3UPOBATh HEONArONMPHUATHBIE 3KOJOTHYECKUE TIOCIEACTBUS MPEANPUHUMAEMbIX AEHCTBUH WU
NpPeaOTBPALIATh UX;

HAJINYHMA ~ PA3BUTOrO  HKOJIOTUYECKOrO  MBILIUIEHHS, SKOJOTMYECKOH  KyJBTYPhl,  OIbITA
AESITETbHOCTH SKOJIOTUYECKON HAIpPaBIEHHOCTH, YMEHHUs] PYKOBOACTBOBATHCSI MMH B TMO3HABATENBHOM,
KOMMYHHKATHBHOH M COLMAJIBHOM TPAKTHKE, CIOCOOHOCTH M YMEHHS AaKTHUBHO IPOTHUBOCTOSITH
uneosioruu xemogpobuu;

7) IEHHOCTH Hay4HOTO MO3HAHMSA:

c(pOPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY VPOBHIO Pa3BHTHUS
HAYKH U OOIIECTBEHHOH MPAKTHUKH;

NOHUMAHHMS CIIELU(PUKN XUMHUH KaK HayKH, OCO3HaHMA €€ poiH B (OPMUPOBAHUH PALIIOHAIEHOTO
HAYYHOTO MBIIUICHHUS, CO3AaHUN LEJIOCTHOTO MPENCTaBICHUs] 00 OKpPYy)KaKOLIeM MHUpPE KaKk O €IUHCTBE
NPUPOABI U YENIOBEKA, B NMO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH W pelleHHH MpPOOJeM COXpPaHEHUs
NPUPOIAHOTO PaBHOBECHUS; YOXKIEHHOCTH B 0COOO0H 3HAUMMOCTH XUMHH JJIS1 COBPEMEHHOHW LINBUIIN3ALINH:
B €€ T'YMaHHCTUYECKOH HANpaBICHHOCTH W BAXHOH PONM B CO3JAaHMM HOBOW 0a3bl MaTepHUabHOM
KyJbTYPBl, PEIIEHUH IOOANbHBIX TNPOOIEeM YCTOHYMBOIO pPAa3BUTHS YEJIOBEUECTBA — CHIPbEBOW,
SHEPreTUYEeCKOH, MUINEBOH M 3KOJOTMYeCKOW O€30MacHOCTH, B PAa3BUTHH MEIUIMHBI, OOECreYeHUun
YCJIOBHH yCIEUIHOTO TPYAA U 3KOJOTHUECKH KOM(pOPTHON KU3HU KaXKOT0 WieHa 001IecTBa,;

€CTeCTBEHHO-HAyYHOW IPaMOTHOCTH: MOHUMAHMS CYLTHOCTH METOOB NMO3HAHUS, UCIIOJIb3YEMbIX
B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCIIOJIb30BaTh MOTyYaeMble 3HAHUS ISl aHAJIH3a U OObICHEHHS
SBIIEHUH OKPYKAIOIIEro MUpPa M IMPOUCXONAIINX B HEM M3MEHEHHWH, YMEHHUs JenaTb OOOCHOBaHHBIE
3aKJIIOYEHHs] HA OCHOBE HAyYHBIX (PAKTOB M UMEKOIIUXCS JAHHBIX C LENbI0 MOJYYEHUs JOCTOBEPHBIX
BBIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS A PELIeHHs mpoOsieM B
peaNbHBIX KU3HEHHBIX CHTYaLHUsX;

UHTEpeca K IMO3HAHWIO U HCCIIENOBATEIBLCKONW NEATENIbHOCTH, TOTOBHOCTH M CIHOCOOHOCTH K
HETPEPhIBHOMY O0Opa30BaHHIO U CaMOOOPa30BaHUIO, K AKTUBHOMY ITOJIYYEHHIO HOBBIX 3HAHUH MO XUMHH
B COOTBETCTBUH C JKMU3HEHHBIMH MOTPEOHOCTSIMH;, HHTEpeca K 0OCOOCHHOCTSIM TPyJa B PA3JIMYHBIX chepax



po)eCCUOHANTBHOM e TEIbHOCTH.

MeTtanpeaMeTHbIE Pe3yJabTATHI

MeranpenMeTHble pe3yabTaThl OCBOSHHs Y4eOHOro mpeamera «XUMHs» Ha YPOBHE CPEIHEro
obmero oOpa3oBaHUs BKIFOYAKOT!

3HaYuUMble 11 (OPMHUPOBAHUS  MHPOBO33PEHHA  OOYYAIOIIMXCS  MEXIHUCLUTUTHHAPHBIE
(MexnpeaMeTHbie) OOLIEHAyYHBbIE MOHSTHS, OTPAXKAIOIIUE LEJIOCTHOCTh HAYYHOH KapTHHBI MHUpPA H
cnenn(UKy METONOB MO3HAHMS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHS,
SBJIEHUE, TPOLIECC, CHCTEMa, HAy4YHBIH (PakT, MPUHLMII, THUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHH,
UCCIIeIOBaHNE, HAOMIOIEHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPyTHe);

yHHBEpCaJbHble y4yeOHble neicTBUs (TIO3HABaTENbHbIE, KOMMYHHKATHBHBIC, DPETYJISTUBHBIC),
obecnieunBaromue (HopMupoBaHHe (PYHKLUUOHAIBHOH TPAaMOTHOCTH U COLHMAIBHONW KOMIIETEHIIUH
o0yJaromuxcs,

CIIOCOOHOCTh o0y4aromuxcs HCTIOJIb30BATh OCBOCHHBIE MEKIUCLUTUTMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIE NEHCTBHS B IO3HABATENBHON M COLMAJIbHOMN
NpakTUKe. MeTanpeaMeTHble pe3yJbTaThl OTPAXKAIOT OBJAEHHE YHHUBEPCAIBbHBIMUA  yUeOHBIMH
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JE€HCTBUSMU.

Io3naBaTebHBIE YyHHBePCAJIbHBbIE YUeOHbIE AeiiCTBUS

ba3oBble joruueckune 1eHCTBUA:

CaMOCTOSITENIbHO ~ (popMysMpoBaTh W aKTyalH3UpOBaThb MPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENeNATh LeNIN NeATENbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUH UX JOCTIIKEHUS, COOTHOCHTH
PE3yJIbTAThI AEATEIBHOCTH C TIOCTABJICHHBIMH LIEJSIMU,

UCTIOJIB30BATh NP OCBOCHUH 3HAHUH NMPHEMBI JIOTHUYECKOTO MBIIIJICHHUST — BBIICNSATH XapaKTePHbIE
NPU3HAKHA TIOHATHH U YCTAaHABJIMBATh MX B3aUMOCBSI3b, UCIOJB30BATH COOTBETCTBYIOIINE MOHSTHS IS
OOBSICHEHHUS OTAENbHBIX (PAKTOB U SIBJICHUH,

BbIOMPATh OCHOBAaHUS M KPUTEPUH MJIs1 KJIACCU(HUKAIMHM BEIIECTB M XHUMHUYECKUX PEaKIIHiA;
yCTaHABJIMBATh NMPUYNHHO-CIIEICTBEHHBIE CBSI3U MEXIY M3YYa€MbIMU SIBICHHSIMH, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHIyKTHBHBIE, eNyKTHBHBIE, 10 aHAJIOTHHU ), BBISIBJIATH 3aKOHOMEPHOCTH U MPOTHBOPEUHSI
B PacCMaTPHUBAEMBIX SIBJICHUSIX, (POPMYIUPOBATH BBIBOMBI M 3aKJIFOYCHUS,

NPUMEHSTH B IPOLIECCE TMTO3HAHUSI, HCIIONB3yEeMble B XUMUH CHMBOJIMYECKHE (3HAKOBBIE) MOMEIIH,
npeoOpa3oBbIBaTh MOAENBHBIC MPENCTABIECHUS] — XMMHUYECKHH 3HAK (CHMBOJ) 3JIEMEHTA, XUMHUYECKas
bopMyna, ypaBHEHHE XUMHUYECKOH PEAKIIMH — MPU PEIIEHNH YUeOHBIX MMO3HABATEIBHBIX U MPAKTHIECKUX
3a/1a4, TPUMEHITh HAa3BaHHBIE MOJECJbHBIC MPEACTABICHHS IJIS1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BELIECTB M XUMHUYECKUX PEAKLIUH.

Ba3oBble nccenoBarebCcKue JeHCTBUS:

BJAaJETh OCHOBAMH METOJOB HAyYHOrO T[IO3HAHMS BEIIECTB W XUMHUYECKUX PEaKIH;
dbopMynHpoBaTh LENU U 3a7a4d HCCIENOBAHMS, HCIOJb30BaTh MOCTABJICHHbIE M CAMOCTOSITENBHO
chOpMyJIHPOBAHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA IO3HAHUS U OCHOBBI U1 (DOPMHUPOBAHHS
THITOTE3BI 110 TIPOBEPKE NMPABHUIIBHOCTH BBICKA3BIBAEMBIX CYXKICHUH,

BJANETh HABBIKAMHM  CAMOCTOSITENIPHOTO  IUIAHUPOBAHHMS W TPOBEIACHHUA  yUYEHHMUYECKUX
SKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHs HAOMIOAaTh 3a XOAOM IMPOLECcCa, CaMOCTOSTEIHHO
MPOTHO3UPOBATH €r0 Pe3yNbTar, (OopMyIHPOBaTh OOOOIIEHUST M BBIBOJIBI OTHOCHTEIBHO TOCTOBEPHOCTH
Pe3yIbTaTOB MCCIIEIOBAHUS, COCTABISITH OOOCHOBAHHBIN OTUET O MPOENaHHON paboTe;

npuoOpeTaTh OMBIT YUEHUYECKOH HCCIeNOBATENbCKONW U MPOEKTHON AESITeIBbHOCTH, MPOSBISTDH
CIOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOIOB PEIICHHs MPAKTHYECKHX 3ajad,
NPUMEHEHHIO PA3JINYHBIX METO/IOB TIO3HAHMSI.

Pa6ora ¢ undopmanueii:

OPUEHTHUPOBATBCS B PA3IMYHBIX HMCTOYHHMKAX HMHGOpMALMK (HAYyYHO-TIOMYJISIPHAs JIUTEpaTypa
XUMHUYECKOTO CONEpP KaHMsl, CIpaBOUHbIe ocodusi, pecypcsl MHTEpHETa), aHAIN3UPOBaTh UH(POPMALHIO
pa3NUYHBIX BHUIOB W (OPM TPEACTABICHUS, KPUTHYECKH OLIEHUBATb €€ JOCTOBEPHOCTb U
HETPOTUBOPEYHBOCTb;

(opMyIHPOBATH 3aMPOCHI U MIPUMEHSTh Pa3JIMYHbBIE METO/BI PU MOUCKE U 0TOOpe MHPOPMALHH,
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HEOOXOIMMOM Ui  BBINOJHEHMs yueOHBIX 3a7a4  ONPEAENEHHOro THIMA;, NPHOOpPETaTh OMBIT
UCTIONB30BaHUST MH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHHA W PAa3JMYHBIX IMOHCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAJBHYIO (OpMy mNpencraBieHUs HHGOpMALUH (CXEeMbl, TpadukH,
AUarpaMMel, TAOJIULbL, PUCYHKH U IPyTHE),

UCTIOJIB30BATh HAYYHBIN SI3bIK B KAa4eCTBE CPENcTBa MpH padoTe ¢ XMMHUYeCKOH HH(pOpMaIue:
NPUMEHSTh MEXIpeaMeTHble ((pu3nueckue W MaTeMaTHYeCKHe) 3HAKW M CHMBOJBL, (POPMYJIBI,
ab0peBHaTypbl, HOMEHKJIATYPY;

UCTIOJB30BATh M MPe0oOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISITHOCTH.

KomMyHHKaTHBHBIE YyHHBepPCAJIbHbIE YUeOHbIE 1eHCTBHA:

3a1aBaTh BOIMPOCHI IO CYLIECTBY OOCYXIaeMOW TeMbl B XOI€ AHAJIOra W/WIM JUCKYCCHUH,
BBICKa3bIBaTh UAEH, (HOPMYJIHPOBATH CBOM MPEIJIOKEHUS] OTHOCHTENBLHO BBIMTOJHEHHS MPENIOKEHHOM
3a1a4m;

BBICTYNIaTh C TMPE3CHTALUMEH pe3yJbTaTOB IO3HABATEIBHOH JEATENbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO HJIM COBMECTHO CO CBEPCTHHKAMH MPH BBINOJHEHUH XHMUYECKOTO 3KCIIEPHUMEHTA,
MPAaKTUYECKOH padOThI IO UCCIIEAOBAHUIO CBOMCTB M3YYaEMBIX BEIIECTB, PeaH3aluy yueOHOro MmpoeKTa
U (OPMYIIHPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBENEHHBIX HCCIEAOBAHNN MyTEM COTJIACOBAHUSI TO3ULIUI
B X0Jie 00CyKneHusI U 0OMEeHa MHEHUSIMU.

PeryasiTuBHbIe yHHBepCAJIbHbIE YUeOHbIE AefiCTBUS

CaMOCTOSITEJIbHO  IJIAHUPOBAaTh W OCYLIECTBISITH CBOK  IMO3HABATEIBHYIO AEATENBbHOCTD,
ompeneisiss €€ LenM M 3a4a4yd, KOHTPOJHPOBATH U IO Mepe HEOoOXOAMMOCTH KOPPEKTHPOBATH
NpeasaraéMblii ATOPUTM JEHCTBUIN NMPH BBINOJIHEHUH yUeOHBIX M UCCIENOBATEIbCKHIX 3a/1a4, BBIOMPATh
Haubosnee >pGeKTHBHBIA CMOCO0 WX pPElIeHHs ¢ Y4ETOM TMOJY4YeHHUs HOBBIX 3HAHUN O BEINEeCTBAX U
XUMHUYECKUX PEAKLHUSX;

OCYIIECTBIISATE CAMOKOHTPOJIb CBOEH AEATENbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IIpeameTHbIE pe3yJbTATHI

IIpenmeTHbIe pe3ysbTaThl OCBOCHUS Kypca «Oprannyueckast XUMHUS) OTPaKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOH COCTABJISIFOIICH eCTeCTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMUU B MO3HAHUM SIBJICHUN TIPUPOIBI, B (POPMUPOBAHUU MBIIIEHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIMOHAIBbHONH T'PAMOTHOCTH, HEOOXONMMOHN M pEIleHHs] MPAKTUYECKUX 3adad U
JKOJIOrHYeCKH 0OOCHOBAaHHOT'O OTHOLIEHHUSI K CBOEMY 3[JOPOBBIO U IPUPOAHOMH cpene;

BJIJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOpast BKJIFOYAET:

OCHOBOIIOJIATAIOIINE TOHATUS (XUMHUYECKUI SJIEMEHT, aTOM, JJIEKTPOHHAas OO0OJOYKa aTroMma,
MOJIEKYJIa, BAJEHTHOCTb, OJJIEKTPOOTPUIIATEILHOCTh, XWUMHUYECKas CBs3b, CTPYKTypHas Qopmyna
(pasBepHyTasi U COKpAIeHHAs1), MOJIb, MOJIIPHAs Macca, MOJIIPHBIA OOBEM, YTJEPOMHBINH CKEJeT,
(YHKIUOHANIbHAS TPYIIA, pPaauKal, M30MEpHUs, HW30MepPbl, TOMOJOTHYECKHA pPsiA, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOAEpKalUe COCOUHEHHUs, MOHOMEp, MOJHUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSTHEHHS),

TEOPUHU U 3aKOHBI (TEOpHsI CTPOCHUST OpraHuYeckux BetecTs A.M. ByTiepoBa, 3aK0H COXpaHEHHs
MacCChI BEIIECTB);

3aKOHOMEPHOCTH, CUMBOJINYECKUN A3bIK X UMHH,

MHPOBO33PCHUECKHE 3HAHUs, JIeKalue€ B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKUX SIBJICHUH, (PaKTONOTMYECKHe CBEIACHHsS O CBOHCTBAX, COCTaBE, MOJyYeHUU U OE30MacHOM
UCTIOJIb30BAHNHY BAXKHEHIINX OPTAHUYECKHUX BEIIECTB B ObITY U MPAKTUYECKOU e TEIbHOCTH YEIOBEKA,

c(OPMUPOBAHHOCTh YMEHHI BBISBJISITH XapaKTepPHbIE MPU3HAKH TOHSATHIA, YCTAHABIUBATH HX
B3aUMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOIIME TMOHATHS MPU OMNUCAHUM COCTaBa, CTPOCHUS U
MPEBPALLECHUI OPraHUYECKUX COEANHECHUN,

c(OPMUPOBAHHOCTh YMEHHI HKCIOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JJII  COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTON, COKpAIIEHHOW) (POpMys OpraHMYeCKWX BEMECTB U
VPABHEHUM XUMHUYECKUX pEaKLUH, W3rOTABJIMBATH MOACIH MOJIEKYJ OPraHWYEeCKUX BELIECTB I
WUTKOCTPALIUU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS,

c(OPMUPOBAHHOCTh YMEHHI YCTAaHABJIMBATH MPHHAIJIEKHOCTh HW3YUYEHHBIX OPTaHUYECKHX
BEIIECTB IO UX COCTaBY M CTPOEHHIO K ONPEAENIEHHOMY KJIacCy/TpyIie COenuHeHHH (YriieBOIOPOIE,
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KHCJIOPOA M a30TCONEPIKAINE COSTUHEHUs], BBICOKOMOJIEKYJSIPHbIE COSNUHEHHs), JaBaTh UM Ha3BaHHUS
no cucremarudeckoli HomeHknarype (IUPAC), a Takske NMpUBOAUTH TPUBUANIbHBIE HA3BAHUSI OTAEJBHBIX
OpPraHWYeCKUX BEINECTB (ITHJICH, MPOMNIJIEH, aLeTWIeH, JTWICHIJNKONIb, IIHUepuH, (eHou,
dopManbaerun, anetaibIerui, MypaBbHHAs KHCIOTA, VYKCYCHAas KHCIOTA, OJEMHOBAas KHCIOTA,
CTEapHHOBAS KUCJIOTA, TIII0K03a, (PYKTO3a, KpaxMall, LeJUTI0NI03a, TIIULHH);

c(OPMUPOBAHHOCTh YMEHHSI OMPENESIISTh BUABI XUMHUUECKOH CBS3U B OPraHUYECKUX COSIUHEHUSX
(omuHApHBIE U KPaTHBIE),

c(OPMUPOBAHHOCTh YMEHUSI MPUMEHSTh TMOJIOKEHUST TEOPUU CTPOCHHSI OPTaHMYECKHX BEIIECTB
A M. BbytnepoBa st 00BSICHEHHsT 3aBUCUMOCTH CBOICTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH
COXPaHEHHsI MaCChlI BEILIECTB;

c(pOPMHPOBAHHOCTh YMEHUI XapaKTepHU30BAaTh COCTaB, CTPOCHHE, (PU3MUECKHE M XMUMHUYECKHE
CBOWMCTBA TUITNYHBIX MPEACTABUTENEH PA3IMUHBIX KJIACCOB OPTAaHUYECKHUX BELIECTB (METaH, 5TaH, STHJICH,
NPONIJIEH, aleTwieH, OyraaueH-1,3, merunOyraamneH-1,3, OeH305, METaHOJ, 3TAHOJ, 3TUJICHIJIUKOJIb,
ruiepuH, (EHOJ, aneTanbAerisl, MypaBbHHAsS U YKCyCHas KHUCJOTBI, TJFOKO3a, Kpaxmalj, LEeJUTI0JI03a,
AMUHOYKCYCHAsl KHCJIOTa), WUIFOCTPUPOBATh TE€HETHYECKYIO CBS3b MEXKAY HUMH YpPaBHEHUSMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH C HCIIOb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(pOPMHPOBAHHOCTb YMEHHUSl XapaKTepU30BaThb HCTOUYHUKH YIJIEBOIOPONHOTO ChIpbs (HE(Tb,
NPUPOAHBIA Ta3, Yrojib), CHOCcOOBI HX mepepaboTKH W TNPAKTUUECKOE MPUMEHEHHE IPOAYKTOB
nepepaboTKu;

c(OPMUPOBAHHOCTh YMEHUH MPOBOIUTH BBIYHCIEHUS MO XHUMHYSCKUM YpaBHEHHUSIM (MacCHhl,
o0BpeMa, KOJMYECTBA MCXOIHOTO BEILIECTBA WIJIM IMPOAYKTA PEAKLMH IO H3BECTHBIM Macce, o0beMy,
KOJIMYECTBY OJTHOTO U3 MCXOMHBIX BEIECTB HJIH MPOAYKTOB PEAKIIH);

c(OPMUPOBAHHOCTh YMEHUH BIAJETh CHCTEMOW 3HAaHMA OO0 OCHOBHBIX METOAAaX HAyYHOTO
MO3HAHUS, WCTMOJIb3YEMbIX B XWMHHU TPU H3YYEHUU BEIIECTB U XUMUYECKUX siBJieHUH (HabOroneHue,
U3MEPEHHE, SKCIEPHUMEHT, MOIETUPOBAHKE), HCIONb30BaTh CHCTEMHBIE XHMHUYECKHE 3HAHMS IS
NPUHSTHSI PEIICHW B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C BEIIECTBAMU H HX
MPUMEHEHHUEM,

c(OPMUPOBAHHOCTh YMEHHII COONIONATh MpaBUja TOJB30BAHUS XUMHYECKOH TMOCYIONH W
nabopaTopHBIM OOOpPYNOBAaHMEM, a TaK)Ke MpaBuja OOpaIeHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKLHUSMU IO BBIOJHEHHIO JTA0OPATOPHBIX X UMUYECKUX OIBITOB,

c(OPMUPOBAHHOCTh ~YMEHHH IUIAHHPOBATH W BBINOJHATH XUMHUYECKHH  OKCIEPUMEHT
(IpeBpaleHns OPraHUYECKUX BEIIECTB MPU HArPEBAHUH, MOJYYCHUE STUICHA W U3yUeHHE €ro CBOMNCTB,
Ka4eCTBEHHbIE PEAKLUN OPTaHMYECKUX BEINECTB, ACHATYpalus OEeNKOB IpPH HArPEBAaHHWH, LBETHBIC
peakiuu O€JTKOB) B COOTBETCTBHH C MPABHIJIAMHU TEXHUKH O€30MacHOCTH MPU OOpAIEHUH ¢ BEIeCTBAMU U
Ta0opaTopHBIM OOOPYAOBAaHUEM, MPEACTABISATh PE3YJbTaThl XMMHUYECKOTO 3KCIepUMeHTa B (opme
3aMCH  YPaBHEHUH COOTBETCTBYIOLIMX peakuuii u (HOpMyJHpOBATH BBIBOABI HA OCHOBE JTHX
PE3yJIBbTATOB;

c(OPMUPOBAHHOCTh ~YMEHHH KPUTHYECKH AaHATU3UPOBATh XHMHUYECKYH WHGOPMAIIHIO,
MOJIy4aeMYyI0 M3 pa3HbIX HCTOYHHUKOB (CpencTBa MaccoBoil nHpopmaruy, MHTepHeT U Ipyrux);

c(OPMUPOBAHHOCTh YMEHUN COOJIFOAATh MPABUjIa SKOJOTHYECKH LEJIeCOOOPa3HOTrO MOBENEHUS B
OBITY U TPYIOBOH AEATEILHOCTU B LIENAX COXPAHEHMs CBOETO 3/I0OPOBBSI M OKPYIKAMOLIEH NPUPOIHOH
Cpenbl, OCO3HAaBAaTh OMACHOCTb BO3ICHCTBUS HA JKUBBIE OPraHU3Mbl ONPENEJCHHBbIX OPTaHUYECKUX
BEIIeCTB, MOHMMAasi cMmbich nokaszarens IIJIK (mpemenbHO nOMycTUMON KOHLIEHTpPALMM), TOSCHSTH HA
npuUMepax crocoObl YMEHBIIEHHS U MPEIOTBPALIEHHUS HX BPEAHOTO BO3EHCTBUS HA OPTaHU3M YeJIOBEKa.

[IpenmverHble pe3yabTaThl OCBOSHHS Kypca "O0Imnas 1 HeopraHndeckass XUMHUs" OTPaKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTABJISIFOIICH eCTeCTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMUU B MO3HAHUM SIBJICHHUN TIPUPOIBI, B (POPMUPOBAHUN MBIIICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIMOHAJIBbHOW TI'PaMOTHOCTH, HEOOXOAMMOH IJIsi pEeIleHHs] NMPAKTUYeCKHX 3a1ad |
JKOJIOrHYeCcKr 0OOCHOBAaHHOTO OTHOLICHHUSI K CBOEMY 3[JOPOBBIO U IPUPOAHOH cpene;

BJIAJICHHE CHCTEMOM XIMUYECKUX 3HAHUN, KOTOPas BKJIIOYAET:

OCHOBOITOJIATAIOIINE TOHATUS (XMMUYECKUH 3JIEMEHT, aTOM, H30TON, S-, p-, d-3JIEKTpOHHBIE
opOHTanu aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSIPHBIH OOBEM, BAJIEHTHOCTb, 3JIEKTPOOTPHLATENbHOCTD,
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CTETIEHb OKHCJICHUs, XUMHYECKas CBs3b (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas, BOAOPOMHAs),
KpUCTANJIMYECKasl pelleTKa, TUIbl XUMHWYECKUX peakLuil, pacTBOp, 3JEKTPOJUTHI, HEIIEKTPONIUTHI,
SJEKTPOJIUTHUYECKAs AMCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTb XMMHUYECKOH peakiuu,
XUMUYECKOE PABHOBECHE);

TEOPUH M 3aKOHBI (TEOPHUsl BJIEKTPOIMTHYECKON IuCCOLManuy, nepuoamyeckuii 3axoH M.
MeHneneeBa, 3aKOH COXPaHEHHS MacChl BEIECTB, 3aKOH COXPAaHEHUs U MpEeBpalleHUus SHEPruu IpU
XUMHUYECKUX PEAKIHUsX ), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK XHMMHH, MHPOBO33PEHUYECKHE 3HAHMS,
JeKallie B OCHOBE MOHMMAHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBICHUH, (PaKTOJOTHUECKUE
CBEIEHUSI O CBOKHCTBAax, COCTaBe, IMOJYYEHHH H O€30MacHOM HCIOJBb30BAHUM  BAKHEHIINX
HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOH EATENIbHOCTH YEJIOBEKA,

c(pOPMHPOBAHHOCT YMEHHI BBISBISATh XapaKTEPHbIE NPU3HAKU TOHATUH, YCTAaHABIUBATH HX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLME MTOHATHUSA MPU OMHUCAHUM HEOPraHUYECKHUX BELIECTB U UX
MpPEeBPaLlCHN,

c(pOPMHPOBAHHOCTh YMEHHH HCIOJIB30BATh XUMHUYECKYI0 CHMBOJIUKY JJISI COCTaBICHUs (popmy
BEIIECTB W YypPaBHEHWH XUMHYECKUX peakuuil, cucremarnueckytro HoMmeHkiatypy (IUPAC) u
TPUBHAJIBHBIE HA3BAHUS OT/EIBHBIX HEOPTaHMUYECKUX BEINECTB (YrapHbIN ra3, yrieKUCIHbIA ra3, aMMHAK,
raiieHas U3BeCTbh, HETAIICHAs! U3BECTh, TUTbEBAs COAA, TUPUT U APYTHE);

c(pOPMHPOBAHHOCTh YMEHHUI ONpEeNessiTh BAJICHTHOCTb M CTENEHb OKUCICHUS XHUMHUYECKUX
3JIEMEHTOB B COEIMHEHHUSX pAa3MYHOrO COCTaBa, BUA XHUMHUYECKOW CBs3M (KOBAJEHTHAs, HOHHAs,
METaJUTNYECKasi, BOIOPOIHAsS) B COSNUHEHHAX, TUI KPUCTAIMUECKOW PEIIETKH KOHKPETHOTO BEIECTBa
(aTomMHas1, MOJEKyJsIpHas, WOHHAs, METAJUIMUECKas), XapakTep Cpeabl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COCTUHEHUN,

c(pOpMHPOBAHHOCTh YMEHHH YCTAHABJIMBATDH MPHHAIE)KHOCTh HEOPTAHUYECKHX BELIECTB MO HX
COCTaBY K ONPEAEICHHOMY KJIACCY/TPYyIIe COENUHEHHH (MPOCThIE BELIECTBA - METAJUIbl U HEMETAJLIB,
OKCHIbI, OCHOBaHUS1, KUCJIOThI, aM(pOTEpHbIE THAPOKCHIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHUN PacKpbIBATh CMBIC mepuonmyueckoro 3akoHa M. Mennesneea u
IE€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, OOBSCHUTENBHYIO U MPOTHOCTHUYECKYIO (DYHKIIHH;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEePHU30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHUYECKHX
sneMeHTOB 1 - 4 mepuonoB llepuogmyeckoil cuctembl xumudeckux siaemeHToB J[UM. Mennpeneesa,
UCTIONB3ysl TOHATHS "S-, p-, d-3JeKTpoHHBbIE opOutanu", "»HepreTudeckue YpoOBHHU', OOBACHATH
3aKOHOMEPHOCTH HM3MEHEHUs] CBOWCTB XMMMYECKMX DJIEMEHTOB U MX COEQUHEHWI Mo mepuojaM U
rpynnaM Ilepuonuueckoil cucremel xumudeckux 35eMeHToB /.M. Menneneesa,

cOPMHPOBAHHOCTh YMEHHI XapakTepu3oBaTh (OMUCHIBATH) OOIIHME XHMHUYECKHE CBOICTBA
HEOPraHUYEeCKHUX BEILEeCTB Pa3jMUYHBIX KJIACCOB, MOATBEPXKIATh CYLIECTBOBAHME TIEHETHUYECKOH CBS3U
MeX/y HEOpraHMYeCKHMMM BEeLIeCTBAMU C IIOMOILIBI0 YPaBHEHUI COOTBETCTBYIOIIMX XHUMHYECKHUX
peakuumii,

c(OPMHPOBAHHOCTh yYMEHHUsI KJIACCH(PHUUPOBATH XUMHYECKHE PEAKIUU 110 Pa3THYHBIM
npu3HakaM (YMCIy U COCTaBy pPEArnpyroLINX BELIeCTB, TEIUIOBOMY 3(dexTy peakuuu, U3MEHEHHIO
CTETEeHEH OKHCIICHUS 3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaJIn3aTopa);

c(OPMHPOBAHHOCTb YMEHHH COCTABJISATh YPABHEHHs] PEAKUMN PA3MYHBIX THUIIOB, IOJHBIE H
COKpAIllEHHbIE YPAaBHEHHUS PEaKLil MOHHOTO OOMEHa, YYUTBHIBAsl YCIOBHSL, MPHU KOTOPBIX 3TH PEAKIIUH
UAYT 10 KOHLIA,

c(pOPMHPOBAHHOCTh YMEHUH MPOBOIUTH PEAKIUH, IOATBEP)KAAIOIINE KAuYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHMYECKHUX BEINECTB, PACIO3HAaBAaTh OMNBITHBIM IMyTEM MOHBIL, MPUCYTCTBYIOIIHUE B
BO/HBIX PAaCTBOpPaxX HEOPraHUUECKHUX BEIIECTB;

cpOpMHPOBAHHOCTb YMEHUH PACKPBIBATH CYIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIU
MOCPEICTBOM COCTABIIEHUS SJIEKTPOHHOTO OaslaHCa 3THX PeaKLui;

cOPMHPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCHMOCTb CKOPOCTH XWMHYECKOH peakLUuud OT
pa3NUYHBIX (PAKTOPOB; XapakTep CMELICHHs XMMHUYECKOTO PABHOBECHSI B 3aBHUCHMOCTHU OT BHEIIHEIrO
Bo3aeticTBus (npunuun Jle latense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepPH30BaTh XHUMHUYECKHE NPOLIECCHI, JISKAIINE B OCHOBE
MPOMBILIJICHHOTO TIOJYYEHHUSI CEPHON KHCIIOTBI, aMMHAKa, a TaKkke C(HOPMUPOBAHHOCTH MPEICTABICHUI
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00 o0IKX HAy4YHBIX MPUHLUNAX U SKOJIOTHYECKUX MPOodIeMax XUMUYECKOTO MPOU3BOACTBA,

c(pOPMHPOBAHHOCTb YMEHUI NMPOBOAWUTH BBIYUCICHUS C HCIOJIB30BAHHUEM IOHITHS "MaccoBas
TOJIs BEIECTBA B pacTBOpe”, 0ObEMHBIX OTHOLICHHH T'a30B MPU XUMUYECKUX PEAKLUSIX, MACChl BEIECTBA
nn 00beMa ra3oB 10 H3BECTHOMY KOJIMUECTBY BEILIECTBA, MacCe MM OOBEMY OIHOTO U3 YYaCTBYIOIIUX B
peakLuu BEeLIeCTB, TEIUIOBOro 3(QeKra peakuy Ha OCHOBE 3aKOHOB COXPAHEHMS MAaCChl BEIIECTB,
MIPEeBpALIEHHs U COXPAHEHMsI SHEPTHUH;

c(pOpMHPOBAHHOCTh YMEHUH TUIAHUPOBATDH U BBINOIHATD XUMHUYECKUN SKCIIEPUMEHT (pa3IoKeHHe
NEepOKCUIa BOAOPOJAa B MPHUCYTCTBUU KaTajau3aTopa, ONpeAeNieHHe Cpedbl pPacTBOPOB BEIIECTB C
MOMOIIBI YHHBEPCAJIIPHOTO HWHIAMKATOPA, BIWSHHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTb XMMHYECKOH
peaKIyH, peakLMi HOHHOrO OOMEHa, KaueCTBEHHBIE PEAKIINH Ha CyJb(aT-, KapOOHAT- U XJIOPHI-aHUOHBI,
HA KaTHMOH aMMOHMs, PEIICHHE SKCIIEPHMEHTANbHBIX 3amad nmo teMaMm "Meramwisl" n "Hemeramnsl") B
COOTBETCTBUH C TMPABHJIAMH TEXHUKH O€30MacHOCTH NpU OOpaIleHUH C BEIIECTBAMH U JaOOpaTOPHBIM
000pyIOBaHUEM, NPEACTABIATh PE3YJIbTAThl XUMHUECKOTO HKCIEpUMEHTa B (JOpMe 3ammucy ypaBHEHHI
COOTBETCTBYIOLIUX peakuuil 1 (POPMYIHPOBATH BBIBOABI HA OCHOBE STUX PE3YJIbTATOB.
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4. CTPYKTYPA Y COJAEP)KAHUE YYEBHOM TUCIUILINHBI

4.1 O6bemM y4eOHOI UCHUTIJIHHbBI

O0beM yacoB

Bun yueOHoii padoThI BCEro mo B T.4. B 1-m B T.4. BO 2-M

Y4eOHOMY MJIaHY cemecTpe cemecTpe

O6bem OI1 78 34 44

Bcero 78 34 44

TeopeTnyeckue 3aHATHs 54 26 28

IIpakTryeckue 3aHsaTUA 24 8 16

IIpomesxyTouHast aTrecTalus B Huddeperunposan

dbopwme: HBII 3a49€T

4.2 TemaTn4eckoe NJIAHUPOBAHHE

KosanuyecTBO 4acos

HanmeHoBaHMe pa3fe/ioB H TeM Oo0bem Bcero | Teopern | IIpakTn
on YeCKHE | 4YecKHe
I cemecTp
Pa3zgen 1. O0masi u HeopraHuyecKasi XUMHSI.
Tema 1. TeopeTnueckue 0CHOBbI XHMHH. 14 14 12 2
Tema 1.1 Xumunueckuii anement. Atom. Anpo atoma, 2 2 2 -
H30TONBI. DJIEKTPOHHAsE 000JIOUKA.
Tema 1.2 Ilepnonnueckuii 3axoH u Ilepnoanueckas 2 2 2 -
cucteMa xummudeckux sneMmeHToB JI 1. Menneneena.
Tema 1.3 Ctpoenue BemecTBa. XuMHUUeCKasi CBsI3b. Busl 2 2 2 -
XUMUYECKOU CBS3H
Tema 1.4 ITonsiTue 0 qucnepcHbIX cucreMax. McTunHble n 2 2 2 -
KOJUJIOU/IHbIE PACTBOPHI.
Tema 1.5 Xumuueckas peakuus. Knaccuduxanms 2 2 2 -
XUMHUYECKNX peakunii. CKOPOCTb peakiui.
Tema 1.6 Dnextpomuruueckas auccouunanusi. CUIbHbIE U 2 2 2 -
cnabbie 371eKTponuThl. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peaKkLuu.
[pakTuueckoe 3anaTue Ne 1. XuMHU4yeckue peakLuH. 2 2 - 2
ITonyueHnne kucnopona pasaokKeHUEM NEPOKCUIA
BOZIOpOZia M(MJIHM) TIEPMAHTaHATa KaJIHsL.
Tema 2. Heopranuueckass xumus. 18 18 12 6
Tema 2.1 Hemeramnel. 1lonoxeHnne HeMeTawoB B 2 2 2 -
[lepuonnyeckoi cUCTEME XUMHYECKUX 3JIEMEHTOB
J.1. MenpaeneeBa u 0COOEHHOCTH CTPOEHUS aTOMOB.
Du3ndecKue CBONCTBA.
Tema 2.2 XuMHuueckne CBONCTBA BAKHEUIINX HEMETAJIIIOB. 2 2 2 -
IIpuMeHeHnEe BAXKHENIIINX HEMETAJJIOB U UX COEAUHEHMI.
Tema 2.3 Meramnsl. [lonoxxenue MeTannos B 2 2 2 -
[Iepuonnyeckoi cuCcTeEME XUMHUYECKUX 3JIEMEHTOB
J .. Menpneneesa. Obmue ¢pusuydeckue CBOWCTBA
METaJUIOB.
Tema 2.4 CrinaBbl MeTaJUIOB. DJIEKTPOXUMHUUECKUN Psilt 2 2 2 -
HApPsKEHUH METaJUIOB.
IpakTHueckoe 3anaTue Ne 2. McneltaHne pacTBOpOB 2 2 - 2
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KHUCJIOT MHANKaTopaMu. B3anMmonelicTere MeTasios ¢
KHuciiotamMu. BzauMoneicTBre KUCIIOT ¢ OKCUIAMHU
MeTaJlyioB. B3aumoaelicTBie KUCIOT ¢ OCHOBAHUSIMH.
B3aumMoneicTBre KUCIIOT C COJISIMH.

Tewma 2.5 XumMuueCcKkre CBONCTBA BAXKHEHUIITNX METAJIIOB
(HaTpui, Kanuii, KaJbIMi, MATHUHA, aTFOMUHUM, [IUHK,
XPOM, JKeJIe30, MeJIb) M UX COSAMHEHHIA.

Tewma 2.6 O01mume crocoObl MOTYyYEHUST METAJIIOB.
IIpuMeHeHne MeTaJIOB B OBITY U TEXHUKE.

IIpakTnuyeckoe 3ansaTue Ne 3 McnpiTaHue pacTBOpPOB
ieaouel nHAMKaTopamu. B3anumonencreue wenoden ¢
cosaMu. Pa3noskeHne HepacTBOPUMBIX OCHOBAHUI.

IIpakTnueckoe 3ansaTue Ne 4 B3aumopeiicrsue coneii ¢
MetaiamMu. B3aumoaeiictsue cosieit Apyr ¢ Ipyrom.
I'moponus coneit paznuyHOro tuna. Peakius 3aMeleHus
MEJN JKEJIe30M B PACTBOPE METHOI'O KYIopoca.

Tema 3. Xumus 1 ;KU3Hb.

o

~o

~o

Tema 3.1 Henosek B MUpe BELIECTB U MaTepUaIoB. XUMUs
U 3I0POBBE YETOBEKA

Bcero Bo I cemecTpe

34

34

26

I1 cemecTp

Pa3zpen 2. Opranuyeckasi Xumusi.

Tema 4. TeopeTnyecKkue 0CHOBBI OPraHHY€CKOH XHMHH.

=]

=]

=

Tema 4.1 IIpeamer opraHn4eckoil XUMHUU: €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHHE B MIOJyUYCHUH
HOBBIX BEIECTB U MAaTEPUAJIOB.

Tema 4.2 Teopust CTpOCHUSI OPraHUYECKUX COCTUHEHUI
A M. byTtneposa, €€ OCHOBHBIE MOJIOKEHUS.

Tewma 4.3 IIpencraBnenue o knaccuuxanuu
OpraHUYecKHx BewecTs. HoMeHknaTypa OpraHndeckux
COEANHEHUN

IpakTnuyeckoe 3anaTue Ne 5, OOHapykeHue yriepoaa u
BOZIOPOZIa B OpraHuyeckoM coeanHeHun. OOHapyKeHne
T'aJIOTEHOB.

Tema S. Yraesoaopoasl.

12

12

=]

Tema 5.1 AnxaHbl: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM
psin.

Tema 5.2 AnkeHbl: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM
psia. AJKagueHbl.

Tema 5.3 AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHU,
rOMOJIOTMYECKUH psifl. ALIETHIIEH — MPOCTENIINM
IPEICTaBUTENb AJIKHHOB. ApEeHbI.

Tema 5.4 IIpupoaHble HCTOYHUKH YIJIEBOJOPOAOB.
IIpuponHslii ras u nonyTHele HedTsHbIe ra3el. HedTs 1 €
npoucxoxaeHue. KaMeHHbIN yrosb

IpakTnyeckoe 3ausaTue Ne 6. O3HaKOMJIEHHE C
KOJUIEKIMeH 00pa3noB He(hTH U IPOAYKTOB €€
nepepaboTKu.

Tema 6. Kuciopoacoaepxamue opraHudecKme
COeJHHEeHHsI.

Tema 6.1 IIpenenbHple ONHOATOMHBIE CIUPTHL. MeTaHoa 1
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STAHOJ. CTPOCHHE, PU3NUECKUE U XMMUYECKHIE CBOWCTBA.
MHOroaTOMHbIE CIIUPTBL

Tema 6.2 @eHoun: CTpOSHHE MONEKYJIbI, (PU3HUECKUE U 2 2 2 -
XUMHYECKHE CBOMCTBA. AJ'IbI[eFI/II[bI U KEMOHBbL.
®dopmanbaerun, aneranpaerus. OqHOOCHOBHBIE
npeaesbHbIe KaApOOHOBBIE KUCJIOTHL

Tema 6.3 YrneBonbl: cocTas, KIaCCH(PHUKAIHS yTIEBOAOB 2 2 2 -
(MoHO-, nu- 1 monucaxapuel). Kpaxman u nemmonosa kak
NPUPOIHBIE TOJIUMEPDL

[paxkTuueckoe 3anaTue Ne 7. BzaumonencTsre rirOKO3bI 2 2 - 2
u caxapo3ssl ¢ runpokcunoM menu (II). Kauecrsennas
peaxius Ha KpaxMal.

Tema 7. A3oTcoaep:Raniue OpraHu4ecKHe COeTHHEHHsI. 8 8 4 4

Tema 7.1 AMUHOKHCIIOTHI Kak aM(pOTEPHbIE OPTraHUYECKHE 2 2 2 -
coenuHeHus. Pusnyueckue
1 XUMUYECKHE CBONHCTBA aMHUHOKHCIIOT.

Tema 7.2 benku kak NPUPOAHBIE BBICOKOMOJIEKYJISIPHBIE 2 2 2 -
coenuHenus. [lepBruyHasi, BTOpUYHas U TPETUYHAs
CTpyKTypa OenkoB. XuMUYeCKHe CBOHCTBA OEJIKOB

IMpaxTuueckoe 3ausTue Ne 8, PacrBopenue 0enkos B 4 4 - 4
Boze. OOHapyskeHHe OETKOB B MOJIOKE U B MSICHOM
Oyapone. JleHaTyparus pacTBopa Oenka KypuHOTO sifia

CIIUPTOM.

Tema 8. BbICOKOMO/1EKYJISIPHBIE COEMHEHHUS]. 8 8 4 4
Tema 8.1 OcHOBHBIE IOHATHUSI XUMUHN 4 4 4 -
BBICOKOMOJIEKYJISIPHBIX COEITMHEHUIN: MOHOMEp, OJUMep.

IpakTuyeckoe 3ansiTue Ne 9. O3HakOMIIEHHE C 4 4 - 4
KOJUIEKIMEH KaydyKOB M 00pasnamMu U3Jeni U3 PE3UHBL

Bcero Bo II cemecTpe 44 44 28 16
Hroro 78 78 54 24

4.3 TeMbl HHAUBHAYAJIBHBIX IPOEKTOB

B Teuenne 1 xypca KakapM OOyHarOLUTUMCS BBIMOJHSIETCS MHIUBHIYAJIbHBIA MPOEKT MO OOHOHN
WIA HECKOJbKUM IUCHUIUIMHAM, 32 CUET BpPEMEHH, OTBEACHHOTO HAa W3Y4YCHHE UCIHILTHHBI
(PenepanbHbIi  TOCYapCTBEHHBIH  0Opa3oBaTeNbHBI  CTaHAApT cpenHero (TMOJHOro) olmero
o0Opa3oBaHus, yTBEP KAEHHBIN nprkazoM MuroOpHayku Poccun ot 17 anpens 2012 r. Ne 413).

. AHanu3 KayecTBa HEKOTOPBIX MPOAYKTaX.

. AHanM3 Ka4eCTBEHHOI'O COCTaBa K€BATEJIbHBIX PE3UHOK.

. AHanmu3 nuIeBbIx 100aBOK B MPOAYKTAX MUTAHMS, UX BIMSIHAE Ha 3J0POBbE YEJIOBEKA.
. AHTPOTIOT€HHBbIE UCTOYHUKH 3arpsI3HEHUS BO3AyXa Ha TEPPUTOPUH LITKOJBI.
. buopaznaraemsle monuMepbl — yrakoBKa OyayImero.

. bHocuHTEe3 aMUHOKHCIIOT U HYKJIEOTUAOB B OPraHU3ME.

. BuocuHTE3 MTMNUIOB B J)KUBOTHBIX TKAHSIX.

. buocunTes yriaeBonos B OpraHusMe.

9. buc-denon, nu Bpex niaacTukoBo MOCYIbL

10. AMUHOKHUCIIOTBI U X OMOJIOTHYECKAast POJIb.

11. Buramun /] 1 ero Guonoruyeckast pojb.

12. Buramun C u ero Ouonoruyeckas poib.

13. Bnusinne aBTOMOOUITBHOTO TPAHCTIOPTA HA 3KOJIOTHIO TOPOJA .

14. Bnusinue ObITOBOM XUMHUU Ha SKOJIOTHIO U 3I0POBbE YEJIOBEKA.

15. BausiHue MarHUTHBIX MOJIEH HA BCXOXKECTb U POCT PACTEHUI.

0 QO N W=
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16. BnusAaue MuHepanu3anuy, TeMIEpPaTypbl © MATHUTHOTO MOJISE HA 3JIEKTPONPOBOAHOCTD BOJBL.

17. BnussHMe COJTHEYHOU aKTUBHOCTH HA MOBEICHNUE YETIOBEKA.

18. BimsiHue pU3NKO-XMMHUYECKUX CBOMCTB CHHTETHYECKUX MOKOIINX CPEICTB HA MX MOIOLIEe AeHCTBHE.
29. Biusinue 4yas v Kode Ha aKTUBALMIO TPOMOOLIMTOB.

20. Ilepuonunueckuii 3axon u Ilepuoanueckas cucrema .M. Menneneena

5. YCJOBHS PEAJIN3AIINN ITIPOTPAMMBI YYEBHOM TUCIIUIIINHBI

5.1 MaTepuaJibHO-TeXHHYeCKoOe o0ecrneyeHHe
Peanmuzanus yueOHONW AUCHUIUTUHBI OCYIIECTBIISETCS B y4eOHOM KaOMHeTe « XUMUS.
ObopynoBanne yueOHOro kabuHeTa!

—  TIOCAQJIOYHBIC MECTA IO KOJUYECTBY O0YHArOIIUXCS;

— pabodee MeCTO MpernofaBaTes,

- KOMIUICKT yqe6HO-MeTOHquCKOﬁ AOKYMEHTAIUHU.
TexHuueckue cpencraa 0OydeHus:

- KOMIIBIOTEP € JIMUEH3UOHHBIM IIPOI'PaMMHBIM o6ecnequI/IeM;

— Tenesu3op Panasonic,

—  DKpaH,

—  Illxana BOOOpOAHBIX OKa3aTenen pH;

- DNeKTpPOXUMUYECKHUH psif HaNpsKEHHs] METaJLIOB,;

- Ilepuonuueckas cucrema snementos .M. Menneneesa.

- KonotpancnopaHThl O BCEM TEMaM AUCLUILTUHBI XUMUS

- Mogaenu aTOMOB U MOJIEKYJI,

- Ilepuonuueckas cucrema snementos .M. Menneneesa.

5.2 UudopmanuonHoe odecnieueHne 00y deHust
Jnis peanuzanuy mporpaMmbl B OHOIHOTEUHBIH (POHI BXOAAT yueOHUKH, Y4eOHO-METOIUYECKHE
komruiekTol (YMK), obecneunBatorre ocBoeHHE YIeOHON TUCIUTUINHBL « XAMHUSD.
IMeuaTHble u3ganus
OcHoBHas inTEpaTypa

1. Pymsutuc, I''E.. Xummus. 0a3oBblii ypoBeHb : y4eOHHK aisi 0Opa3oOBaTENbHBIX OpPraHHU3aLUM,
peanu3yrommux o0pa3oBaTebHbIe MPOrpaMMbl cpemaHero mnpodeccuonampHoro oodpasosanust / [ E.
Pymsutuc, @ .I'. ®enbaman — Mocksa : [Ipocsemenne, 2024. — 336 c.

2. AHpunorenora, M. B. Xumws : y4eOHHUK W TPAKTHKYM Ui CpPeNHEro MpodecCHOHATBHOTO
obpasoBanusi/ U. B. Aupunorenorsa, A.B.badkos, B. A IlonkoB. — 2-e¢ wu3m., uCOp. W JOM. —
Mocksa : Uznatenscto FOpaiit, 2025. — 291 ¢. — (IIpodeccronanbuoe obpasosanue). — ISBN 978-5-
534-11719-6. — Texkct : anekrponsbiii // OOpaszoBarenbhHas tuiarpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562501 (mara obparenus: 15.05.2025).

JonoTHUTe/IbHASI JIUTEPATYPA

3. Xumwsi. 3agaunuk . yueOHOe mocobue misi cpeaHero npodeccHoHaIbHOTrO oOpa3oBaHus / MOJ
obmeii pemakumern I H. ®ageea. — Mocksa: HW3garensctBo IOpaiir, 2025. — 238c. —
(ITlpopeccnonanbuoe obpasoBanue). — ISBN 978-5-9916-7786-8. — Tekct : dneKTpoHHBIH //
OO0pasoBarenpHas iatgopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/561902 (nara obparuenwst:
15.05.2025).

4. Tynukun, E. 1. OOmas 1 Heoprauuyeckast XuMus . yueOHHK IJIs1 CpeaHero npodeCcCHOHAIBHOTO
obpaszosanus / E. M. Tynukun. — 2-e usn., ucnp. u non. — Mocksa . M3narensctso FOpaiit, 2025. —
419 ¢. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-17912-5. — TekcT : 37€KTPOHHBIN //
OO0pasoBarenpHas iatgopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/533954 (nara obparuenwst:
15.05.2025).
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HNudopmaunonnbie pecypebl
-9ObC <<IPRb09ks»
- ObC «tOPAUT»

6. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUSA YUEBHOI

JUCIHUATLIMHBI

KOHTpOJ'Ib " OLCHKa PE3YJIbTATOB OCBOCHHUA AUCHUIIIMHBI OCYIICCTBIIAIOTCA MPEMOAABATEIIEM B
nmpouecce NpoOBCACHUA MPAKTHYCCKUX 33H$[TPII>'I, OLCHKU OTBCTOB Ha KOHTPOJIbHBIC BOIPOCHI, a4 TAKIKE

BBITNTOJIHEHUA O6yLIaI-OH_[I/IMI/IC$I WHAWBUAOYAJIbHBIX SaHaHHfI.

PesyabTaTnl 00yyeHus

MeTtoar! KOHPOJISA H
OLICHKH Pe3yJIbTATOB

o0yueHust
[IpenmerHbie pe3yabTaThl OCBOCHHS Kypca « OpraHndecKkast X UMHsD) OueHka NepevncaIeHHbIX
OTpaxaroT: pe3yabpTaToB  OO0y4eHUs
—  cOopMHUPOBAHHOCTD MPENCTABIEHUH O XUMHUYECKOW COCTABJISIFOIICH npu BBITIOJTHCHUH
€CTEeCTBEHHO-HAYYHOH KapTUHBI MUPA, POJIH XUMHUHU B TIO3HAHUH SIBJICHUM 3a1aHUi Ha
MPUPOBI, B (POPMUPOBAHUY MBIILIEHUS U KYJIBTYPhI JUYHOCTH, €6 MPaKTUYECKUX
(YHKIHMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM ISl PEIIEHUS MPAKTUYECKUX | 3AHATHSAX, TEKYIIeM H
3a/1a4 U HKOJIOTHYeCKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/10POBBIO U pyOEeKHOM KOHTpOJE -
IIPUPONIHON cpene; YCTHBIN ompoc,
—  BJAJECHUE CUCTEMOW XUMHUYECKUX 3HAHUH, KOTOPAst BKJIKOYAET: TECTUPOBAHHC.
—  OCHOBOIOJIATAIOIINE MOHSATHUS (XUMUYECKUH 3JIEMEHT, aTOM, Oumenka B pamkax
3JIEKTPOHHAsI 000JI0YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb, MPOMEKYTOUHOH
3JIEKTPOOTPULIATENBHOCTD, XUMHUECKAsl CBA3b, CTPYKTYpHas (popmyia aTTCCTALUH.
(pa3BépHYyTas U COKpAIIEHHAs ), MOJIb, MOJISIPHASI MAacCa, MOJIIPHBIN 00BbEM, nuddepeHIpoBaHHbIi

3a4er.

YTJIEPOIHBIN CKeNeT, (yHKIMOHAIbHAS TPYIITA, PAIUKall, H30MEpUs,
W30MEPBI, TOMOJIOTHYECKUH PsZl, TOMOJIOTH, YIJIEBOAOPOIbL, KUCIOPOA U
a30TCOAEp Kallue COSAUHEHNs], MOHOMED, OJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHbIE COSTMHEHNS);

—  TEeOpHUH W 3aKOHBI (TEOPUS CTPOSHHSI OPraHMYeCKHuX BerecTs A. M.
ByTtneposa, 3akOH COXpaHEHHsI MACChI BEIIECTB),

—  3aKOHOMEPHOCTH, CHMBOJINYECKHI SI3bIK XUMUH,

—  MHUPOBO33PEHYECKUE 3HAHMS, JEKALUEe B OCHOBE MOHUMAaHUS
MPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHU, ()aKTOJOTHIECKUE
CBEJICHHUS O CBOMCTBAX, COCTABE, MOJNYUYEHHH U O€30M1aCHOM UCTIOIb30BAHUU
BXKHEHIIINX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOHN NeATeIbHOCTH
4eJI0BEKa,

—  copMHUPOBAHHOCTb YMEHHUI BBISBIISATh XapaKTePHbIE MPU3HAKU
MOHATHUH, YCTAHABAMBATh UX B3aMMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOLIME MOHATHUS PU OMMUCAHUU COCTaBa, CTPOCHUS U
MPEBPALLEHUN OPraHUYECKUX COEUHEHU,

— [ chopMHPOBAaHHOCTH YMEHUH HCIOIB30BATh XUMHYECKYIO CHMBOJIUKY
IUTSI COCTABJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOMH,
COKpaIIEHHOI) (OpMyJT OPraHMYECKHIX BEUISCTB U YPABHEHUH XHUMHUECKIX
peaKLuii, N3rOTaBJIMBAaTh MOAEIN MOJIEKYJl OPraHUYECKHUX BEIIECTB I
WUTKOCTPALMUA UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS,

—  copMUPOBAHHOCTb YMEHHUH YCTAaHABINBATDH MPUHAJIEKHOCTD
W3YUYE€HHBIX OPTaHUYECKHUX BELIECTB MO UX COCTABY U CTPOCHUIO K
OnpeneNeHHOMY KJIacCy/Tpymnie COeAMHEHUH (YIIIeBOJOPOIbl, KHCIOPOI U
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a30TCOAEPKALINE COSTUHEHHSI, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMST), 1aBaTh
UM Ha3BaHWs MO cucremMatudeckoir HomeHkarype (IUPAC), a Takke
MPUBOUTD TPUBHANbHBIEC HA3BAHUS OTIEJbHBIX OPraHUYECKUX BEIIECTB
(3THIIEH, IPONIIIEH, ALETHIIEH, STHJICHTJIUKOJb, TIHIEPHH, (HEHOI,
(dbopManbaerun, aneTanbaeru, MypaBbuHAs KUCJIOTA, YKCYCHAs! KUCIIOTA,
OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KUCIIOTA, TIIFOK03a, PPyKTO3a, Kpaxmal,
LIEJUTEOJI03a, TIIMLHH),

—  copMHUPOBAHHOCTb YMEHHUSI ONPENENSITh BUAbl XUMHUYECKOW CBSI3U B
OpPraHUYEeCKUX COSNMHEHUSIX (OUHAPHBIC U KPATHBIE),

—  cOopMUPOBAHHOCTb YMEHHS MPUMEHSTD MOJIOKESHHS] TEOPUH CTPOCHHUS
oprannveckux BemmecTs A.M. byTieposa aist 0OObsICHEHUS 3aBUCUMOCTH
CBOWCTB BELIECTB OT UX COCTABA U CTPOCHUS, 3aKOH COXPAHEHUS MaCChI
BEIIECTB,;

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH XapaKTePHU30BaTh COCTAB, CTPOCHHUE,
buzNUecKkre U XUMUYECKHE CBOWCTBA TUIMMYHBIX MIPEICTABUTEICH
Pa3UYHBIX KJIACCOB OPraHUYECKUX BEUIECTB (METaH, 3TaH, STUJICH,
MpOMNuJIeH, aueTuieH, Oyranuen-1,3, merunOyranueH- 1,3, 6eH3071, METaHO,
STaHOJ, STHJICHTJIUKOJIb, TIHIEPHH, (EHO, alleTalbIeTu, MypaBbUHAsS U
YKCYCHasl KUCJIOTBI, TJIFOK03a, KpaxMall, [eJUTI0JI03a, AMUHOYKCYCHAs
KHCJIOTA), WILTFOCTPUPOBATh TE€HETHYECKYIO CBSI3b MEXKy HUMHU
YPaBHEHUSIMH COOTBETCTBYIOIINX XUMHUECKUX PEAKIUH ¢ UCTIOIb30BAHHEM
CTPYKTYpPHBIX (OpMYI;

—  ¢(hOpMHUPOBAHHOCTb YMEHUS XaPaKTEPU30BaTh HCTOUHUKU
YTJIEBOAOPOIHOTO CHIPbs (HE(PTh, MPUPOIHBIA ra3, yroib), CHOCOObI UX
nepepadOTKH U MPAKTUIECKOE MPUMEHEHHUE IPOIYKTOB NepepadoTKH;

—  copMHUPOBAHHOCTb YMEHHI MPOBOIUTE BBIUUCIEHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOTMYECTBA HCXOIHOTO BEIIECTBA WU
MPOAYKTA PEAKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJHMUECTBY OIHOTO M3
UCXOIHBIX BEIIECTB MJIK MPOAYKTOB PEAKIIHH ),

—  copMHUPOBAHHOCTb YMEHHI BIAAETh CHCTEMOMN 3HAHUI 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHHUS, UCTIOb3YEeMbIX B XUMUHU MTPH H3YUYEHUU
BEIIECTB U XUMHUYECKHX SIBJICHUH (HaOMOeHNe, N3MEPEHNE, SKCIIEPHUMEHT,
MOJIETUPOBAHNE), UCTIOIB30BATh CUCTEMHbBIE XUMHUECKNE 3HAHUS JJISI
MPUHSITHS PELISHUI B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSIX, CBSI3AHHBIX C
BEIIECTBAMU U MX MPUMEHEHHEM,

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH COOMIOAATh MPaBHIIa MOJIb30BAHUS
XUMHYECKOH nmocynoi u 1aboparopHbIM 000pyIOBaHHEM, a TAKKE NPABUIIA
oOpaleHns ¢ BeIeCTBAMU B COOTBETCTBUU C MHCTPYKLIUSIMH TIO
BBITIOJTHEHUIO JTa0OPATOPHBIX XUMUYECKUX OIBITOB;

—  copMUPOBAHHOCTb YMEHHH IJIAHUPOBATH U BBITIOJHATH X UMHYECKHIA
SKCIIEPUMEHT (TIPEBPALICHHS OPTAHMYECKUX BEIIECTB NP HATPEBAHHH,
NOJIyYeHHE HTHJIEHA U U3yUEHHE ero CBOMCTB, KAUECTBEHHBIE PEAKLIIH
OpPTaHUYEeCKHX BEIIECTB, ICHATYpalys OeJKOB P HATPEBAHHUH, [[BETHBIE
peakiuu OeNKOB) B COOTBETCTBUU C MPABHJIAMHU TEXHUKHU O0€30IaCHOCTH MPH
oOpaleHnHy ¢ BemecTBaMu 1 JadopaTOpHBIM 00OPYIOBaHUEM,
NPEACTABIIATD PE3YJIbTAThI XHMUYECKOTO SKCIIEPUMEHTa B (POpMe 3aIUCH
ypaBHEHUH COOTBETCTBYIOUINX PEaKIUil U (POPMYTHPOBATH BHIBOIBI HA
OCHOBE 3THX PE3yJIbTAaTOB,;

—  ¢(hOpMHUPOBAHHOCTb YMEHUH KPUTHYECKH aHAIN3UPOBATh XUMUYECKYIO
UHPOPMALHIO, TTONYYAEMYIO U3 Pa3HBIX HCTOUYHUKOB (CPEICTBA MaCCOBOM
uHpopmanmu, THTEpHET U APYyTrux);

—  chopMHUPOBAHHOCTb YMEHHI COOJTIOIATh MPABIIIA YKOJOTHIECKU
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11eJ1eCO00Pa3HOT0 MOBEACHUS B OBITY U TPYAOBOH AEATEIBHOCTH B LIEJAX
COXpPAHEHUs CBOErO 30POBbs U OKPYKAIOIIEH NPUPOIHON Cpeasl,
OCO3HaBaTh ONACHOCTb BO3/AEMCTBHS Ha JKUBbIE OPraHU3MbI ONpeaeIEHHBIX
OpraHMYeCKHUX BELIeCTB, TOHUMasl cMbIc nokasarens 1K, noscHATs Ha
NpUMepax CrocOObl YMEHBIICHHS U PEAOTBPAILEHUS UX BPEIHOTO
BO3JI€HCTBUS HA OPraHU3M YeJIOBEKa;

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O0mas u HeopraHudeckas
XHUMHSD» OTPaKaroT:

—  copMHUPOBAHHOCTD MPENCTABIEHUH: O XUMUYECKOW COCTABJISFOIIEH
€CTECTBEHHO-HAay4YHON KapTUHBI MUPA, POJIM XUMUHU B IO3HAHUU SIBJICHUU
NpUPOABL, B POPMHUPOBAHUH MBILUICHUS U KYJIbTYPBI JIHYHOCTH, €€
(yHKIIMOHAIBHON IrPaMOTHOCTH, HEOOXOAMMOM [Tl PEIIEHUS MPAKTUIECKIX
3a/1a4 U HKOJIOTHYeCKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/10POBBIO U
MIPUPOAHON cpene;

—  BJaJIeHHE CUCTEMOI XUMUYECKUX 3HAHUI, KOTOPasi BKJIIOYAET:

—  OCHOBOIOJAraroIINe MOHATUS (XUMUUECKUN 3JIEMEHT, aTOM, U30TOTI, S-,
p-, d- 3nexTpoHHBbIE OPOUTAII ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIT
00BEM, BaJICHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKUCIICHNUS,
XUMHYECKas CBSA3b (KOBAJCHTHAS, NOHHAS, METAJUTMYECKAsi, BOJOPOIHAS),
KpUCTAJNINYeCKas peléTKa, TUIIbl XUMUYECKUX peakLuii, pacTBop,
SJIEKTPOJUTEI, HEIIEKTPOIMTHI, SJIEKTPOJUTHYECKAs AUCCOLUALIUS,
OKHCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTb XUMUYECKOHN peakiui,
XUMHUYECKOE PABHOBECHE),

—  TEOPHUH M 3aKOHBI (TEOPHSI HIEKTPOTUTHUECKON JTUCCOLIUALIHH,
nepuoauyeckuii 3akoH .M. Menneneena, 3ak0OH COXpaHEHHUsI MacChl
BELIECTB, 3aKOH COXPaHEHMsI U NIPEBpAIleHUs] SHEPTUU NTPU XUMHUYECKUX
peaKIusIX ), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUH SI3bIK XUMUH,
MHPOBO33pEHUECKHE 3HAHUS, JIeXKallle B OCHOBE MOHUMAaHMsI TPUIMHHOCTH
U CHCTEMHOCTH XUMHYECKUX SIBJICHUH, (PaKTOJIOTHYECKIE CBEIEHHSI O
CBOWMCTBAX, COCTABE, MOJYYCHUN U O€30IaCHOM HCIIOJIb30BAHUH BasKHEHIIINX
HEOPTaHUYECKHUX BEIIECTB B ObITY M MPAKTHYECKON AeSTEIbHOCTH YEJIOBEKa;
—  ¢(hOpMHUPOBAHHOCTb YMEHHUH BBISBISITH XapaKTEPHbIC IPU3HAKH
MOHSTHUH, YCTaHABJIMBATbh UX B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOLIME TOHATHS [IPU ONHUCAHUN HEOPTaHUUECKHX BELIECTB U UX
MpeBpaLleHUH;

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH HCIIOJIb30BATh XUMHUYECKYIO CHMBOJIHKY
IUTA COCTaBleHUs1 (POPMYJT BEIIECTB U YPABHEHUH XMMHUYECKUX PEAKIIHIA,
cucremMatnieckyro HomeHknarypy (IUPAC) u TpuBuanbHbie HA3BaHUS
OTHENbHBIX HEOPTaHUYECKUX BELIECTB (yrapHbIi ra3, yriieKUCibIi ras,
aMMHUaK, raléHas U3BeCTb, HerauéHasi U3BeCTb, MUTbeBas COJa, MUPUT U
Apyrue);

—  ¢(hOpMHUPOBAHHOCTb YMEHUH OMpPENeNATh BAJICHTHOCTb U CTETICHb
OKHCJIEHUS] XUMHUYECKUX 3JIEMEHTOB B COEIUHEHUAX Pa3JIMYHOrO COCTaBa,
BUJ XUMHUYECKOH CBsI3M (KOBAJCHTHAs, HOHHASI, METAJJTMYECKAs,
BOZIOPOJIHAS) B COEAMHEHUSIX, THIT KPUCTAJUTMYECKOH PEIIETKH KOHKPETHOTO
BEIIECTBA (aTOMHAsl, MOJIEKYJIIPHASI, HOHHAS, METAJUTMYECKAs ), XapaKkTep
Cpelbl B BOJHBIX PaCTBOpPaX HEOPraHUYECKUX COESAUHEHUI],

—  ¢hOpMHUPOBAHHOCTh YMEHHUH YCTaHABINBATH MPHUHAJIE)KHOCTD
HEOPTaHWYECKHUX BEIECTB IO UX COCTaBY K ONMPEAENIEHHOMY KJIacCy/Tpymme
COeqMHEHNH (IPOCThIE BELIECTBA — METAJUIBI U HEMETAJUIbL, OKCHU/IBI,
OCHOBAHMsI, KHCJIOTBI, aM(pOTEPHBIE THAPOKCHIBI, COJHN);

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH PACKPBIBATH CMBICJI MEPUOTUIECKOTO
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3akoHa /.M. MeHneneesa U IEMOHCTPUPOBATD €r0 CUCTEMATU3UPYIOLIYIO,
OOBSICHUTEIIBbHYIO U IPOTHOCTUYECKYIO (DYHKIIHH;

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH XapaKTePHU30BATh 3JIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKUX 3J1€MeHTOB 1—4 nepuonos llepuonnueckoil CUCTEMBI
xuMudeckux syiemMeHToB J{ M. Menneneena, HCHONMB3Ys IOHSITHS «S-, P-, d-
3JIEKTPOHHBIE OPOUTANNY, KIHEPTETHUECKHUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XHUMUYECKHUX 3JIEMEHTOB U UX
COeAMHEHUN Mo nepuoaaMm U rpynnam llepuonnueckoit cucteMbl
xumuaeckux snementoB J[. 1. Menaeneena,

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH XapaKTepPH30BaTh (OMUCHIBATD) O0IIHE
XHUMHYECKHE CBOIICTBA HEOPTaHUYECKUX BEIIEeCTB Pa3JINYHbIX KJIaCcCOB,
MOJTBEPKAaTh CYIECTBOBAHUE MEHETHUECKON CBSI3U MEXAY
HEOpPraHMYeCKUMH BEIEeCTBAMH C TOMOLIBIO0 YPaBHEHHUI COOTBETCTBYIOIIUX
XUMUYECKUX PEaKLUM;

—  ¢hOpMHUPOBAHHOCTb YMEHUS KJIACCUPUIIUPOBATH XUMHUECKNE PEAKLIUU
— IO pa3JM4YHBIM MPU3HAKAM (YHCIY U COCTABY PEearupyrOIINX BELIECTB,
TerIoBoMy 3P eKTy peakiuu, I3MEHEHUIO CTEMeHeH OKUCIICHHUS
3JIEMEHTOB, OOPATHMOCTH PEAKIIMH, YYACTHIO KaTaJn3aTopa);

—  ¢(hOpMHUPOBAHHOCTb YMEHUH COCTABJIATh YPABHEHHS PEaKLIHi
Pa3IMYHbIX TUIIOB, NIOJHbIE U COKPAIEHHbIE YPABHEHUS PEeaKL1il HOHHOTO
oOMeHa, yUUThIBask yCIOBHSI, MIPH KOTOPBIX 3TH PEAKIUU UIYT IO KOHIA,;

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH MPOBOAUTD PEAKIIMH, IOATBEP KAAIOIIIE
Ka4ueCTBEHHBII COCTaB Pa3IMUHbIX HEOPraHUYECKUX BELECTB, PacliO3HaBaTh
OMBITHBIM IyTEM HOHBI, IPUCYTCTBYIOLHE B BOAHBIX PACTBOPAx
HEOpPraHNYeCKUX BELIECTB;

—  ¢hOpMHUPOBAHHOCTh YMEHHUH PAaCKPBIBATH CYIIHOCTh OKUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLIUH OCPEACTBOM COCTABJIEHMSI SJIEKTPOHHOIO
OanmaHca 3TUX peaKIui;

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH OOBACHATH 3aBUCHMOCTb CKOPOCTH
XUMHUYECKOH pEakIuy OT Pa3MUHBIX (PAKTOPOB; XapaKTep CMEIIEeHHUs
XHUMHUYECKOTO paBHOBECHsI B 3aBUCHMOCTH OT BHELIHEro BO3JEHCTBUS
(mpunnyn Jle Ilarense);

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH XapaKTePHU30BaTh XHMHUYECKHE MPOLIECCHI,
JiexKalye B OCHOBE NMPOMBILIIEHHOTO MOJYUY€HUsl CEPHON KUCIIOTSI,
aMMUaKa, a Tak:ke CPOPMUPOBAHHOCTD MPEACTABICHUH 00 O0IIMX HAYYHBIX
NPUHIUIAX U SKOJOTHYECKUX MpobiieMax XMMHYECKOTO MPOU3BOCTBA,

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH MPOBOAUTD BBIUUCICHHUS C
HCIIOJIb30BAHKUEM TMOHATHUS «MacCOBasl 10JIsl BELECTBA B PaCTBOPEY,
OOBEMHBIX OTHOIIEHUH ra30B MPU XUMUYECKIX PEAKLIUIX, MACChl BEIIECTBA
Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE HITH
00BEMY OJJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO 3 dexTa
peaxkLy Ha OCHOBE 3aKOHOB COXPaHEHUs] MacChl BELECTB, IPEBPALIEHUS U
COXpaHEeHUs SHEPIUH;

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH COOMIOAATh MPaBHIIa MOJIb30BAHMUS
XUMHYECKOH rmocynoi u madbopaTopHbIM 000pYIOBAHUEM, & TAKKE MPABHIIA
oOpaleHns ¢ BEeLIeCTBAMU B COOTBETCTBUU C MHCTPYKLIUSIMH 10
BBINOJIHEHHUIO JJA0OPATOPHBIX XIMUYECKUX OITbITOB,;

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH IJIAHUPOBATH U BBIMOJHATD X UMUYECKUN
SKCIIEPUMEHT (pa3JIoKeHHE EPOKCUIa BOTOPOAA B TPUCYTCTBUU
KaTaJIU3aTOPa, ONPEACIICHNE CPebl PACTBOPOB BELIECTB C OMOILBIO
YHHUBEPCAIBHOIO HHIMKATOPA, BJIUSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh
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XUMHYIECKOU p€akuuu, p€akiuuu KOHHOTO O6M6Ha, KauC€CTBCHHBIC PCAKLIUU
Ha cyab(ar-, KapOoHaT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHWUSI, pelIeHHe
SKCIIECPUMCHTAJBHBIX 3ada4 IO TEMaM «MeTanne 1 ((HeMeTaJ'IJ'IbI») B
COOTBETCTBHU C MMPAaBUJIaMU TCXHUKHU 0e30ImacHOCTH npu O6paH_IeHI/II/I C
BEIIEeCTBAMU U J1abOpaTOpHBIM 000PYIOBAHUEM, TIPEACTABIISTH PE3YJIbTAThI
XUMHUYECKOT0 SKCIIEPHUMEHTa B (pOpME 3aIHMCH YPABHEHHIH
COOTBETCTBYIOIINX peakUni U (OPMYIUPOBATH BBIBOIBI HA OCHOBE 3THX
pe3yJIbTaToB,;

—  cOopMHUPOBAHHOCTb YMEHHUI KPUTHYECKU AaHATH3UPOBATh XUMUYECKYIO
UHPOPMALHIO, TTONYYAEMYIO U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MaCCOBON
KOMMyHUKauuu, UHTEpHET 1 IpyTrux);

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH COOMIOAATh MPAaBHIIIA SKOJOTHYECKU
11eJ1eCO00Pa3HOr0 MOBEACHUS B OBITY U TPYAOBOM EATEILHOCTH B LEIAX
COXPAHEHUs CBOETO 310POBbs U OKPYKAOIIEH NIPUPOIHON Cpeasl,
OCO3HaBaTh OIIACHOCTD BOSI[GfICTBPI;I Ha JKUBBIC OPTaHU3MBI OHpeI[eJ'IéHHbIX
BCIIECTB, ITIOHUMAasA CMBICJI ITOKAa3aTeIIA HI[K, MOACHATH Ha MpUMEPax
CIOCOOBI YMEHBIIEHUA U NMPECAOTBPALICHUA UX BPCAHOTO BOSI[GfICTBPI;[ Ha
OpPraHu3M YeJIOBEKa,.
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