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1. MOACHUTEJIBHASA 3AIIUCKA

[Iporpamma KOHCYNIbTAIIMK 10 XUMUU pa3padorana st ydamumxces 10-11 kmaccoB OUY «mmmckoi mpaBOCIaBHOM THMHA3HUN.
- B COOTBETCTBHUHU C TpeboBaHmsiMH DenepaabHOro rocyAapCTBEHHOr0 00pa3oBaTENbHOTO CTaHAApTa CpeaHero odumiero obpa3oBaHus (TMpHKa3
MunucrepcTBa oopasoBanus U Hayku P® ot 17.12.2012 Ne413);
- B COOTBETCTBUH ¢ TpeOboBaHussMH CTaHapTa MPaBOCIaBHOTO KOMIIOHEHTA 00IIero 00pa3oBaHus;
- ¢ yuetoM DenepanbHON 00pa3oBaTeNbHON MporpaMMmel cpennero odmiero oopasosanus (IIpukas MunuctepctBa Ilpocsemenust Poccuiickoit
®enepanun ot 18.05.2023 roqaNe371);
- B cooTBeTcTBUU ¢ OCHOBHOI 00pa30BaTENbHON MporpaMmon cpeaHero odmiero oopazopanus OUY «Mmmmckas mpaBociaBHasi THMHA3ZUS;
- B cooTBeTcTBUM ¢ llojokeHHEM O CTpPyKType, MOpsJKe pa3pabOTKU M YTBEpXKACHUsS pabouux MNporpamMm Y4eOHBIX KypCOB, NPEIAMETOB,
JTUCHUILTMH (MOAYJeH ) pabounx MporpaMm KypcoB BHEYPOUHOU AESITENbHOCTH;
- ¢ yuetoM PezepasibHOM paboueil mporpaMmbl 110 y4EOHOMY MPEAMETY «XUMUS»
- C y4eTOM aBTOPCKOM mporpamMmmoil mo xumuu ans ydammxces 10-11 kimaccoB obpazoBatenbHbix yupexkaeHuit aBropoB O.C.I'abpuensna, U.T.
Octpoymona, C.A. CrnankoBa
Peanuzarust oOmieqnaakTHYECKUX W YaCTHOMETOAMYECKUX MPUHLMUIIOB HATJISIAHOCTH, MPEEMCTBEHHOCTH, PEAIU3allMd BHYTPU- U MEKIPEIMETHBIX
cBs3eil. JlaHHBIM Kypc TOJTOTOBJIEH C YYETOM HOBBIX TEHJEHIMHA B XHUMHYECKOM OOpa30BaHMHM W TPEOOBaHMM, MPEAbSIBISEMBIX CTaHAApTaMU
o0pa3oBaHMsl, C OJTHOM CTOPOHBI, a C APYTroil — aHaln3a TUITUYHBIX OIIUOOK, HEJOUETOB U «IIPOOETOBY» B OTBETAX YJAIIUXCS.

Ilenbto Kypca SBISETCS TNOBBIIIEHHWE YPOBHS TNPEAMETHOM M IICHUXOJOTMYECKOW IMOATOTOBKM Yy4YalUXCs K cJade TIOCYAAapCTBEHHOW HTOrOBOM
aTTecTalluy BBITYCKHUKOB 11 KjaccoB mo Xxumuu B (popMe €IMHOr0 rocylapCTBEHHOIO K3aMeHa (3HaKOMCTBA yYalllUXCsl C OCOOEHHOCTSAMHU JaHHOM
(bopMbI aTTecTaluu, OTPAOOTKH MU HaBBIKOB 3aIIOJTHEHUS aTTECTALMOHHBIX IOKYMEHTOB U OJIaHKOB OTBETOB).

Copep:xaHue Kypca BBICTPOCHO B JIOTMKE MOCTENEHHOTO OCBOEHUS YUYAIIMMHKCS OCHOBHOTO COJIEp)KAaHUS XMMHYECKHX 3HAHWHA B COOTBETCTBUU C
pasgenamu Koau(pUKaTopa W COCTOMT M3 TPEX pPa3/eioB: BBEACHHE; OCBOCHHE OCHOBHBIX pa3JeNIoB Kypca B COOTBETCTBHH C KOJU(PHKATOPOM;
pedaekcuBHas 9acTh Kypca.

Pa3znensl comepxar TpeHupoBouHble 3ahaHus B (opmare EI'D. VX BbINOJIHEHHE MOMOXKET NMPOBEPUTH NMPEAMETHbIE 3HAHUS, YMEHHS U HaBBIKH,
HanpaBJIeHHbIC HA YCUJICHHE IPAKTUKO-OPUEHTHPOBAHHOM 1 JINYHOCTHOM OCHOBBI COJIEPKAHUS BCETO YU€OHOT O MpeIMeTa.

Kaxnplif pa3aen cocTouT u3 0030pHBIX JIEKIUH B COOTBETCTBUU C KOAU(PHUKATOPOM, TPEHUPOBOUYHBIX 3aJlaHUI TECTOBOW (hOPMBI C BHIOOPOM OTBETA,
3aJJaHUN TECTOBOM (POPMBI C KPATKUM OTBETOM, aHAJIN3a TPYJHBIX 3aJaHHM.

JlesTenbHOCTh YUUTENSI CBOJUTCS K KOHCYJbTUPOBAHUIO YUAIIMXCS, aHATU3Y U pa30opy Hanbosee mpoOJIeMHBIX BOIIPOCOB U TEM.

WupuBuayanu3anus oOydeHHs! JTOCTUTAETCS 3a CUYET MCIOJIb30BAaHUS B Iporecce oOyueHHs >1MeKTpoHHbIX U WHTepHer-pecypcoB (PUIIU «EID.
Xumusi»)



B npouecce ocBoeHUs MporpamMMbl, 00y4aroIyuecss CMOTYT IPOBEPUTHh YPOBEHb CBOMX 3HAHUM MO Pa3IMYHBIM pa3jesiaM HIKOJBHOTO Kypca XHMUH, a
TaKXe MPONUAYT HEOOXOAUMBIH ATAIl NOJArOTOBKU K €IMHOMY IOCY/IapCTBEHHOMY K3aMEHY.

[Iporpamma paccuntana Ha 34 yaca 1 yac B Hezeo.

2. INTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O KYPCA

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K pe3yIbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS MPOTPAMM CPEIHETo 00mero oopazoBaHus (JINYHOCTHBIM,
MeTamnpeIMETHBIM U MpeAMeTHbIM). HayuHo-MeToanueckoil OCHOBOM Al pa3paOOTKH IUIAHUPYEMBIX PEe3yJIbTaTOB OCBOEHHUS MPOTPAMM CPEIHETO
o011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-ICATETHHOCTHBIA MOIXO/I.

B cooTBeTcTBUU C CHCTEMHO-AESATENILHOCTHBIM MOJIX0JOM B CTPYKTYpPE JMYHOCTHBIX Pe3yJIbTATOB OCBOCHHMS MpeaMera «XUMHUsS» Ha YpPOBHE
CpeIHero o01Iero 00pa3oBaHus BBIICICHBI CIICTYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYyYaIOUIMMHCS POCCUHUCKON TIpaKJAaHCKOM HWISGHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIBHOCTH H
CaMOOIIPEICIICHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

I[eJICHAIIPABJICHHOE Pa3BUTHE BHYTPECHHUX YOSKICHUN JIMYHOCTH Ha OCHOBE KITFOUEBBIX IEHHOCTEH M MCTOPUYCCKUX TPATUIUN 0a30BON HAyKH
XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSI PYKOBOJCTBOBATHCS B CBOCH JEATCIEHOCTH IIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMHM, MPHUCYIHMH
L[EJIOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HAJTMYUE TIPABOCO3HAHMS SKOJIOTHIECKON KYJIBTYPHI M CIIOCOOHOCTH CTaBUTh IIEITU M CTPOUTH )KU3HCHHBIC TUIAHBI.

JInaHOCTHBIE pe3yabTaThl OCBOCHUS MPEAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOW U BOCITUTATENIbHOM AEITeThHOCTH B COOTBETCTBUH C
T'YMaHUCTHYCCKIMH, COIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSMHU H HJICaJaAMH POCCHUICKOTO TPa)JTaHCKOTO O0IIeCTBa, MPUHATHIMU B
o0IecTBe HOpMaMu M TpaBWJIAMU TIOBEIEHHUS, CIIOCOOCTBYIOIIMMHM MPOIECCaM CaMOMO3HAHMs, CaMOPa3BUTHS U HPABCTBEHHOTO CTaHOBIICHUS
JTUYHOCTH 00yYaIOIIUXCSI.

JInuHoCTHBIE Ppe3yJabTAThl OCBOCHHS TMpeaAMeTa «XHUMHUS» OTpakaloT C(HOPMUPOBAHHOCTh OMNBITa TO3HABAaTENbHOM U MPAKTHUECKOM
JESATEILHOCTH 00YJAOIINXCS 110 PeaTH3allii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa>k1aHCKOrO0 BOCTIMTAHMUS:

OCO3HAHHUS 00YJaIOIIUMUCS CBOMX KOHCTHTYIIMOHHBIX MTPaB M 00sI3aHHOCTEH, YBAXKCHHS K 3aKOHY H ITPABOIIOPSIIKY;

MPEJICTABICHUS O COITUATBHBIX HOPMAaX M MPaBUIIaX MEKIUIHOCTHBIX OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATSIBHOCTH TPU CO3MaHWM YYeOHBIX MPOEKTOB, PEIICHWH YYEeOHBIX W TO3HABATENIbHBIX 3aJ1ad,
BBITIOTHEHUH XUMUYECKHUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHAMATh MOTHBBI, HAMEPEHHS, JIOTUKY WM apryMEHTBhI JPYrHUX TpU aHaJIW3e pa3jIMYHBIX BHJOB YYCOHOU
JeSITeNIbHOCTH;

2) MaTPUOTHUIECKOTO BOCIIHTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHYECKOMY U HAYYHOMY HACIEANIO OTEYECTBEHHON XUMUU;

YBa)KEHUsI K MPOIECCY TBOPUECTBA B OOJACTH TEOPUHU U MPAKTUUYECKOTO MPUMEHEHMS] XMMHH, OCO3HAHHUS TOTO, YTO JIOCTHXKEHUS HAyKH €CTh



pe3yabTaT ATUTEIbHBIX HAOII0ACHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSTHHOTO TPYAa YUEHBIX U IPAKTUKOB,;

UHTEpeca U IO3HABATENbHBIX MOTHBOB B IOJYYEHHU M IOCIEAYIOUIEM aHalnu3e HHGOpMAlMM O MEepPEelOBBIX JOCTUKEHHUAX COBPEMEHHOH
OTCUYCCTBEHHOM XHUMHUU;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO [TOBEACHHUS;

CHOCOOHOCTH OLIEHUBATh CUTYalluH, CBSI3aHHbIC C XUMUYECKUMHU SBJICHUSMHU, U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHHWBATh CBOE MOBEJCHHUE U MOCTYNKH CBOMX TOBAPHILEH C MO3ULUI HPAaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHHE MOCIE/ICTBUI
STHX TOCTYIIKOB;

4) hbopMupoBaHUS KYJIBTYPHI 3J0POBBS:

MOHMMAaHHUA IIEHHOCTEH 310pOBOro U 0€30macHOro oopasa >kxM3HU, HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOILLIEHUS! K COOCTBEHHOMY (PU3UUYECKOMY
U IICUXMYECKOMY 3/10POBbIO;

coOuroIeHHs TIpaBmil 0€30MacHOr0 0OpAIEeHHS C BEIIECTBAMHU B OBITY, TOBCETHEBHOMN JKU3HU U B TPYAOBOM IEATEIHLHOCTH;

INOHUMAaHMs LIEHHOCTH MpaBWJI MHAMBUIYAIBHOTO M KOJUIEKTUBHOIO O€30MaCHOr0 MOBEIEHHS B CUTYalUAX, YTPOXKAIOIIUX 3710POBBI0 U KU3HU
JTIOJICH;

OCO3HAHMsI OCTIEICTBUI U HENPHUATUS BPEIHBIX MPUBBIUEK (YIOTPEOIEeHUS alIKOT0JIsl, HAPKOTUKOB, KYpEeHHUs);

5) TpyI0BOTO BOCITMTAHUS:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENBCKOM ESATEIbHOCTH, OOLIECTBEHHO MOJE3HOW, TBOPUYECKOW M APYIMX BUAAX
NeSITENIbHOCTH;

YCTAHOBKH Ha aKTMBHOE Y4acTHe B PELICHUH MPAKTUYECKUX 3a/1a4 COLMATbHOM HAapaBIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3yUeHHIO MPO(eccHii pa3InyHOro po/ia, B TOM YHCJIe Ha OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUHN 110 XUMUH,

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOH JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIMBUIYaJbHOW TpaekTopuu oOpa3oBaHus, Oynymied mnpodeccun W peaau3aluud COOCTBEHHBIX
’KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB U MOTPEOHOCTEN 00I1ECTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHMS:

HKOJIOTMYECKHU 1EIeCO00Pa3HOro OTHOLIEHHS K MMPUPOJIE, KaK UCTOYHHUKY CYILIECTBOBAHUS KM3HU Ha 3eMJIe;

MOHUMaHMS TJI00aTBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIIEM, BIUSHUS SKOHOMUYECKHX MPOLIECCOB HA COCTOSHUE MPUPOIHON U COLMAIBHON
Cpenbl;

0CO3HaHMSI HEOOXOAMMOCTH HCIIOJIb30BAHMS JJOCTHKEHUH XUMHUU JIJIS1 pEIIeHHs] BOIIPOCOB PALMOHAIBHOTO MPUPOIOTOIb30BaHUS;

AKTUBHOTO HETPUATHS JEHCTBUH, NPUHOCSIIIMX BpEA OKPYKAIOUIeH MNPHUPOTHOW Cpele, YMEHHsS MpPOTHO3MPOBATH HEOIArompusITHEIC
HKOJIOTUYECKHUE TTOCIIEACTBUS IPEANPHHUMAEMBIX JEHCTBUI U TPEIOTBpAIaTh UX;

HAJIMYHS Pa3BUTOTO IKOJIOTMYECKOTO MBINUICHUS, SKOJOTHIECKON KYIBTYPHI, ONbBITA JEATEIHHOCTH JYKOJOTHYECKON HAIpaBICHHOCTH, YMEHHSI
PYKOBOJICTBOBAThCSI MMM B TIO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLMAJIbHOW MNPAKTUKE, CIIOCOOHOCTM W YMEHHsI aKTUBHO IPOTHUBOCTOATH
ue0JIoruu Xemohoouu;



7) IEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOM MPAKTUKH;

NOHUMAaHHMS CTIeUUM(UKN XMMHUU KaK HAyKH, OCO3HAHUS e€ posr B (POPMHUPOBAHUN PAIIMOHAIBHOTO HAYYHOT'O MBIIIICHUS, CO3/1aHUH IIEIOCTHOTO
IIPEJCTaBICHU 00 OKpY’KaloIleM MHUpe KaK O €JUHCTBE IPUPOABI M YEJOBEKA, B IO3HAHUU NPHUPOJIHBIX 3aKOHOMEPHOCTEH M pelleHuu mpolieM
COXpaHEHHS IPUPOJHOTO PAaBHOBECHS;

yOeKIEHHOCTH B OCOOOHM 3HAUYMMOCTH XUMMH JJISI COBPEMEHHOW IMBHJIM3ALMM: B €€ I'yMaHUCTMUYECKOW HAlpaBIEHHOCTH M Ba)XHOH poOJM B
CO3JIaHMHM HOBOW 0a3bl MaTepUANTbHON KYyJIbTYPBHI, PEHICHWH TIOOAIBHBIX NPOOJEeM YCTOWYHMBOTO pAa3BUTHS YEIIOBEUECTBA — CHIPHEBOMA,
HHEPreTUYECKOM, MUIIEBOM M 3KOJIOrMYecKoi Oe30IIaCHOCTH, B Pa3BUTHM MEIMLMHBI, 00ECIEYEHUM YCIOBHUH YCIIELIHOTO TpyJa U 3KOJOIHMUECKH
KOM(OPTHOH KU3HU KaXKIOT0O 4ieHa 00IIecTBa;

€CTeCTBEHHO-HAYYHOW I'pPAaMOTHOCTH: TOHUMAaHHUS CYIIHOCTH METOAOB IIO3HAHHUS, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
MCTIOJIB30BATh TOTy4aeMble 3HAHUS I aHAJIN3a U OOBSICHEHUS SBJICHUI OKPYKAIOIIETO MUPA W MPOUCXOAINX B HEM W3MEHEHH, YMEHH S JEIaTh
000CHOBAHHBIE 3aKIIIOYCHUSI HA OCHOBE HayUHBIX (DAKTOB M HMEIOIIMXCSI JAHHBIX C LIEIbIO MOJIyYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BAaTh XHUMUYECKHE 3HAHUS JUTSI PEIICHHUS TPOOIIEM B PeaIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENIbCKOM NesATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHUIO W caMOOOpa30BaHWIO, K aKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHHWH 10 XWMHU B
COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTIIMU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B Pa3IMUHBIX cepax NpoPecCHOHATbHON AEITEIbHOCTH.

JIn4HOCTHBIE pe3yJIbTAThl OCBOEHHUS NMPABOCJABHOIO KOMIIOHEHTa OCHOBHBIX 00pa30oBaTENbHBIX MPOrpaMM OOIIEro o0pa3oBaHUS JOJKHbBI
OTpaXKaTh:

1) YKOpEHEHHOCTb B ITPABOCIABHON TPaJHIIUHU, Bepe U J1I00BU K bory un OJMXHUM Kak BBICHIMX LIEHHOCTSX YeJIOBEYECKOH JKU3HU;

2) yCTpEeMJIEHHOCTh JIMYHOCTH K BBICHIEMY HJ€ally YeJIOBEYECKOI0 COBEpPLIEHCTBA, BhIpakeHHOro B borouenoseke — ['ocnone Uucyce Xpucre
(«Teocuc»,«000KEeHHE» YeIOBEKA);

3) HaJMyMe HPABCTBEHHOIO CaMOCO3HaHMs (IOHATHUS O J00pe W 37e, MpaBJie U JDKU), YCBOCHHE TaKUX KadyecTB, KaK JI0OPOCOBECTHOCTD,
CIPaBEIJIMBOCTh,BEPHOCTb, JIOJT, YECTh, OJIaroKeaaTeabHOCTD;

4) oco3nanme ceds yagom Pycckoii [IpaBocnaBuoit Llepksu;

5) HamM4HMe MCTOPHYECKOW MaMSTH, YYBCTBA TECHOW CBSI3M CO CBOMM HapoaoM M OTeuecTBOM, OCO3HaHME 0a30BBIX IEHHOCTEW oOmiecTBa:
CBSILIEHHOT'O J1apa *HU3HH, YeJIOBEYECKON INYHOCTH, CEMbHU, PoMHBI,

6) 6naroroseliHoe oTHoIIeHUE K CBATHIHAM Pycckoil [IpaBocnaBhoii Llepksu;

7) Halu4yMe HaBBIKOB JOOPOJETENbHON KM3HM (XPUCTHAHCKOTO OJjaroyecTusi), pa3BUTHE TAaKUX KauyecTB, KakK MOCIYIIaHWE, TEepIEeHHUE,
TpynoIr00ne, MUIocepIue, eIOMYyAPHE U JIP.; XPaHEHHE YECTH U TPayKAaHCKOTO TOCTONHCTBA,;

8) OTBETCTBEHHOCTh U IpUJIekKaHHE B yueOe;

9) 11000Bb K OIMKHUM Yepe3 COLUATbHOE CIIY)KEHHUE U )KEPTBEHHOCTb;

10) Hanu4Ke U MpaKkTHYECKas peain3alius HaBbIKOB COBMECTHOT'O TBOPUECTBA M COPAOOTHUYECTBA;

11) HanuuMe HaBBIKOB HENPUATHS 3714, pa3IMUeHUs rpexa (HermoCIylaHusi, OOUYNBOCTH, 3aBUCTH, JIEHU U JIpP.) U IPOTUBOCTOSHUS UCKYIIEH USIM



«BEKa CEToy;
12) Hanu4Me 3CTeTUYECKUX YyBCTB, YMEHUS BUIETh KpacoTy boxbero Mupa, KpacoTy U BHYTPEHHHMI CMBICII ITpaBociiaBHOro borocnysxenus;
13) nanuyre 6epeKHOT0 OTHOIIEHUS K 3I0pOBBIO Kak aapy boxuemy;
14) nannyue 6epeKHOro OTHOILEHUS K IPUPOJIE U BCEMY JKUBOMY.

MeTanpeaMeTHble pe3yJabTaThl OCBOSHUS YY€OHOTO MpeaAMETa «XUMHS» Ha YPOBHE CPEHETO 00111ero 00pa30BaHUs BKIIOYAIOT:

3HAYUMBIC IS (POPMUPOBAHMSI MUPOBO33PEHUS 00YUAIOIIUXCSI MEKTUCITUTUIMHAPHBIE (MEKITPEIMETHBIC) OOIIEHAYYHBIC IIOHSATHUS, OTPAKAFOIINC
L[EJIOCTHOCTh HAayYHOW KapTUHBI MHpa M crlenuduky METO/I0B MO3HAHMs, UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO, SHEPrus,
SIBIICHUE, TPOIIECC, CUCTeMa, HAYYHBIH (DAaKT, MPHHIIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, HCCIEIAOBAaHWE, HAOJIOJCHUE, W3MEpPEHUE,
AKCIIEPUMEHT U JpPYyrue);

VHHUBEpCaJIbHBIC y4eOHbIC JelcTBUsA  (ITO3HABaTEbHBIC, KOMMYHHKATHBHBIC, PETYIATHBHBIE), oOecrneunBaromue (HOpMHPOBAHHE
(GYHKIIMOHATBHOM IPaMOTHOCTHU M COI[UAIBHON KOMITETEHIIUU 00y4aroIINXCs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIb30BaTh OCBOCHHBIC MEXIAWCIHMILIMHAPHBIC, MHPOBO33PEHYCCKHC 3HAHUS W YHUBEPCAIBHBIC YyUeOHBIC
JIEHCTBUS B MIO3HABATEILHON M COIMATILHOM MPAKTHKE.

MeTtanpeaMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATBHBIMHI yUeOHBIMU ITO3HABATEIIHHBIMU, KOMMYHUKATHBHBIMU M PETYISTHBHBIMA
JICVICTBUSIMU.

OBnajieHe YHUBEPCATBHBIMU YICOHBIMH ITO3HABATEILHBIMU JCHCTBUSMHU:

1) 6Ga30BbIE JIOTHYECKUE ACHCTBUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTYaTHM3UPOBAThH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

OTIPEICIIATh LENH JIeATENbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS, COOTHOCUTH PE3YyIbTaThl JAEITEILHOCTH C MOCTaBIEHHBIMU
LIEJISIMH,

HCIIONIb30BaTh MPU OCBOCHHUM 3HAHUN MPHUEMBI JIOTMUECKOTO MBIIUICHUS — BBIIEIATh XapaKTepHbIE MPU3HAKH MOHSATUN M YCTaHABIMUBATH UX
B3aMMOCBSI3b, HCIIOJI30BATh COOTBETCTBYIOIINE MTOHATHS JIJIs1 OOBSICHCHHS OT/ICTIHHBIX (DAKTOB M SIBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIACCU(UKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh TPHUYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y N3YyIaeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYCCKUE pacCyXJeHHUs (MHIYKTUBHBIC, JCAYKTUBHBIC, 110 aHAJOTHH), BBISABIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpuBaeMBbIX SBICHUSIX, (HOPMYIUPOBATH BHIBOBI M 3aKITIOUCHHUS,

MPUMEHSTH B IIPOIIECCEe TTO3HAHMS, UCITOIh3yeMbIe B XUMUU CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH, TIPe0OPa30BhIBATh MO/JICITbHBIC MTPEICTABICHHS
— XUMUYECKUH 3HAK (CHMBOI) dJEMEHTa, XUMHUecKas (opMyia, ypaBHEHHE XUMHUUYECKOW pEaklMu — MPU PEUIeHHH Y4eOHBIX MO3HABATEIbHBIX U
MPAKTUYECKUX 3aJiad, NPUMEHSATh Ha3BaHHBIC MOJEIbHBIC IPEACTABICHUS JUISI BBIIBICHUS XapaKTEPHBIX NPHU3HAKOB HW3YYaeMBbIX BEIECTB H
XUMHUYECKUX PEaKIIUH.

2) 6a30BbBIE UCCIIENOBATEIbCKUE ACHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHIA;

dbopMyIUpOBaTh IENH M 3aJa4dl WCCIICIOBAaHMs, MCIOJIb30BaTh MOCTABJICHHBIC U CAMOCTOSTEIHLHO C(HOPMYIUPOBAHHBIC BOMPOCH B KaueCTBE



MHCTPYMEHTA MO3HAHUS M OCHOBBI 151 (POPMHUPOBAHHUS TUIIOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BHICKA3bIBAEMBIX CYXKJICHHIA;

BJIaJICTh HABBIKAMH CAMOCTOSTENILHOTO IUTAHUPOBAHKS M MPOBEJICHUS YYCHHYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOIATh 3a
XOJIOM TIpOIeCcCa, CAMOCTOSTENILHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMynupoBarh OOOOIICHHMS M BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PE3yJIbTATOB UCCIICIOBAHMUS, COCTABIATh 000CHOBAHHBIM OTYET O MPOETaHHON padoTe;

nproOpeTaTh OMBIT YUEHUUECKOW MCCIIEIOBATEIbCKON U MPOEKTHOM eATENbHOCTH, MPOSBISATH CIIOCOOHOCTD M TOTOBHOCTH K CAMOCTOSITEIEHOMY
MOMCKY METOJIOB PEIICHHS MPAKTHUECKHUX 3a/]1a4, IPUMCHEHHUIO Pa3IMYHbIX METO/I0B MTO3HAHHUS.

3) pabora ¢ uHpOpMAaITHECH:

OPHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHGOPMAIMK (HAYYHO-TIOMYJISIpHAst TUTEPATypa XMMHUYECKOTO COECPIKaHHMs, CIIPABOYHBIEC TOCOOHS,
pecypcel MHTEpHETa), aHATWM3UPOBATh HWH(MOPMAIMIO PANIMYHBIX BUIAOB M (OPM TNPEICTABJICHUS, KPUTUYCCKH OICHWBATH €€ JOCTOBEPHOCTHh H
HETPOTHBOPEYHUBOCTH;

(GbopMyIUPOBATh 3aMPOCHl M MPUMEHSTHh Pa3jIMYHbIC METOJBI MPHU TOUCKE W O0TOOpe MH(OpMAaImu, HEOOXOIUMOU IS BBITIOJHEHUS YIeOHBIX
3aj1a4 OMpPeIeIEHHOTO THIIA;

HpI/IO6p€TaTI) OITBIT UCITIOJIb30BAaHU I/IH(l)OpMaLII/IOHHO'KOMMyHI/IKaTI/IBHI)IX TEXHOJIOTHH U PA3JIMIHBIX ITIOMCKOBLIX CUCTEM;

CaMOCTOSTENILHO BRIOMPATH ONTUMAIIbHYIO GOpMY MpecTaBieHus HHGOpMaIuu (CXeMbl, rpadUKH, AHArPaMMBbl, TAOJIHIIbI, PUCYHKH U IPYTHE);

UCTIOJIb30BaTh HAYyYHBIN SI3BIK B KAUYECTBE CPEICTBA MpU pabOTe ¢ XUMHUECKOW MH(OpPMAaLMEil: MPUMEHSITh MEXIpeIMeTHbIe ((pU3nIecKue u
MaTeMaTHYECKUE) 3HAKH U CUMBOJIBI, (hOpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOIB30BaTh M ITPE00Pa30BhIBATh 3HAKOBO-CHUMBOJIUYECKUE CPE/ICTBA HATJISTHOCTH.

OgnajicHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JICHCTBUSMMU:

3a/laBaTh BOIIPOCHI MO CYLIECTBY OOCYXXJZaeMOW TEeMbl B XOJ€ JAuaiora W/WiIM JAMCKYCCUM, BBICKa3bIBaTh HJEH, (OPMYJIUPOBATH CBOU
MIPEJUIOKEHUS] OTHOCUTEIHHO BBIOJHEHUS TIPEJIOKEHHOH 3a/1a4H;

BBICTYIIATh C Hpe3eHTaHHCI>i PE3YIbTATOB O3HaBaTeILHOMU ACATCIIBHOCTH, IMOJTYUYCHHBIX CaMOCTOATCIBHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPHU
BBIIMOJIHEHUH XUMHUYECKOTO IKCIICPUMEHTA, TIPAKTHUECKOM pabOThI 10 UCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEIICCTB, pealU3allii YIeOHOTO IPOCKTA U
(hopMyTupOBaTh BHIBOJIBI TIO pe3yibTaTaM MPOBEIEHHBIX HUCCIICOBAHUN MTyTEM COTIACOBAHUS MO3UIIMNA B X0/1€ 00CYXKIEHUSI 1 00OMEHa MHCHUSIMU.

OBajicHre YHUBEPCATBHBIMH PETYJISITUBHBIMH JICHCTBUSMU:

CaMOCTOSTENIFHO TJIAHUPOBATh U OCYILIECTBISATH CBOK MO3HABATEIBHYIO JCATCIBHOCTh, ONMpeesss e€ Iean U 3a7a4d, KOHTPOJIUPOBATh U 110
Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH MpEIIaraeMblii alfOPUTM JACHUCTBUU TPHU BHITIOJHEHUHM YYEOHBIX M HCCIEOBATEIBCKUX 3a/ad, BBIOWPATh
HaunOosee 3 (HEeKTUBHBIN CIIOCO0 MX PEIICHUS ¢ YUETOM MOTYUCHUS HOBBIX 3HAHUIN O BEIIECTBAX U XUMHUECKUX PEAKIIUAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JICATEILHOCTH Ha OCHOBE CaMOaHaJIM3a U CaMOOIICHKH.

MertanpeameTrHble pe3y/bTaTbl OCBOEHHUSI NMPABOCJABHOI0 KOMIIOHEHTA OCHOBHBIX 00pa30BaTeNbHBIX MIporpamMm oOIIero oO0pa30BaHUS
JIOJKHBI OTPaKaTh:

1) oBnaneHue 0a30BBIMHM MOHSATUSMU IPABOCIABHOIO BEPOYUEHHS, BBHICTPAHMBAIOIIMMHU MPAaBUIbHOE MOHMMAaHHE OTHOLICHWH 3HaHWS U BEPHI,
HAYKU U PEJIUTHH;

2) dopmMHpOBaHUE LIETOCTHON KapTUHBI MHpPa Ha OCHOBE ITPABOCIIABHOTO MUPOBO33PEHUS U MUPOBOCTIPUSATHS;



3) coBepIICHCTBOBAaHHE YMCTBEHHBIX CIIOCOOHOCTEH uepe3 OmbIT y4eObl, TpyAa, TBOPUECKOH NEATEIbHOCTH, OIBIT JyXOBHOM JKU3HHU, KOTOpHIE
pa3BUBAIOT TaKUE KAaueCcTBa yMma, KaK MamsTh, IOHUMaHHE, YMEHHE COCPENOTauyNBaThCs, YACPKUBATh BHUMAHUE, OCMBICIIEHHO CIBIIIATh U CIYyILIATh,
paccyXaaThb, OTJEISTh [NIABHOE OT BTOPOCTETIEHHOTO U JIp.;

4) chopMHUPOBAHHOCTh HPABCTBEHHOTO OTHOUICHMSI K 3HAHUIO: 3HAHUS HE paju COOCTBEHHBIX aMOWIIMN M KOPBICTH, a pagll OTBETCTBEHHOI'O
ciyxenus bory u OreuecTBy;

5) yMeHue U3BJIeKaTh AYXOBHBIM M HPAaBCTBEHHBIM CMBICI M3 OOIIMX 3HAHUNM U YHUBEPCAIBHBIX YUCOHBIX JEHCTBHIA,

IIpeamMeTHbIe pe3yabTaThl OCBOCHUS Kypca «Opranuueckas xumus» (10 kiacc) oTpaxaror:

c(OpMUPOBAHHOCTb IPEJCTABICHUNM O XMMHYECKON COCTaBIISIOLIEH €CTECTBEHHO-HAyYHOW KapTUHBI MUPA, POJM XMMHH B MO3HAHUM SIBJICHUM
IPUPOJIbI, B GOPMHUPOBAHUY MBIIICHUS U KYJIbTYPbl JUYHOCTH, €€ (GYHKIIMOHAIBHON I'PAaMOTHOCTH, HEOOXOAMMOM ISl PEeLIeHUs TPAKTUYECKHX 3a1ay
Y 3KOJIOTMYECKH 0OOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3[JOPOBBIO U IIPUPOIHOM CPELE;

BJIAJICHUE CUCTEMON XMMHYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJAralolIMe MOHATUSA (XUMHUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, XUMUYECKasl CBA3b, CTPYKTypHas ¢opmyia (pa3BEpHyTas U COKpalIEHHas),
MOJIb, MOJISIpDHAsE Macca, MOJIApHBIA O00BEM, YIIIEpOIHBIA CKeNleT, (pyHKIMOHANbHAs TpYINa, pajuKall, U30MEpUs, U30MEpPbl, TOMOJOIHUECKUHN ps,
TOMOJIOTH, YTJIEBOAOPOABL, KUCIOPO U a30TCOAEPKAIINE COSAUHEHUS, MOHOMED, IIOJIUMED, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS);
TEOPUM U 3aKOHBI (TEOpHUsl CTPOEHMsI OpraHuyeckux BemecTB A. M. byrinepoBa, 3aKOH COXpaHEHHsT MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMUH; MUPOBO33PEHUECKHE 3HAHUS, JIEKAIME B OCHOBE IOHMMAHMS NPUYMHHOCTH M CUCTEMHOCTH XMMHWYECKHUX SIBJICHMM,
(aKTOJIOrMUECKUE CBEICHHUS O CBOWMCTBAX, COCTaBe, MOJYYEHHU M O€30MacHOM HCIOJIb30BAaHMM BAaXXKHEHIIMX OPraHMYECKHX BEIIECTB B OBITY U
MIPAKTUYECKON IEATEIbHOCTH YEJI0BEKA;

c(OPMHPOBAHHOCTh YMEHHUH BBISBIISATh XapaKTE€PHbIE MPU3HAKU MOHATHH, YCTaHAaBIMBAaTh UX B3aWMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOIINE
ITOHATHUS ITPU ONMCAHUM COCTaBa, CTPOCHUS U NPEBPALLEHNN OPraHUYECKUX COCITMHEHMI;

c(OPMHPOBAHHOCTh YMEHHMM HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJHUKY Ui COCTABJICHMS MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEpHYTON,
COKpalI€HHON) (GOpMyJl OpraHMYECKUX BELIECTB M YpaBHEHUN XMMHUYECKUX pEaKLMH, U3rOTaBIMBATh MOJEIN MOJIEKYJI OPraHWYECKUX BEIECTB IJIs
WJUTFOCTPALUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUN YyCTAaHABIMBATh MPUHAUIEKHOCTh H3YYEHHBIX OpPraHMYECKHX BEIIECTB IO HMX COCTaBy M CTPOCHHIO K
OIIPENICIEHHOMY KJIACCy/TpyIIle COEIUHEHWH (YIJIEBOIOPOJbl, KUCIOPOA M a30TCOAEPXKAIINE COEIUHEHMs, BBICOKOMOJIEKYJIPHBIE COEAMHEHUS),
JaBaTh UM Ha3BaHMs N0 cucreMarndeckoil HoMeHkiatype (IUPAC), a Takxke NpUBOANUTH TPUBUAIBHBIE HA3BAHUS OTAEJIBHBIX OPTraHUYECKUX BEIIECTB
(3TUJIeH, TPOMMUJIEH, AalleTUJIeH, STWIEHIJIMKOJb, TIUIEpuH, (GeHol, GopManbIerui, aueTalbIerusl, MypaBbUHAs KHCJIOTa, YKCYCHas KHCIIOTa,
OJIEMHOBAs! KMCIIOTA, CTEapUHOBAsI KUCIIOTa, TIII0K03a, (PpYyKTO3a, KpaxMal, HeJIr0JI03a, [NIUIUH);

c(OpMUPOBAHHOCTh YMEHUS ONPEAEIATh BUIbl XUMUYECKOM CBSI3U B OPraHMYECKUX COEAMHEHMSIX (OJMHApHbIE U KpaTHbBIE);

c(OPMHPOBAHHOCTh YMEHUS IPUMEHSATH MOJI0KEHUSI TEOPUU CTPOCHHUS OpraHndeckux BemecTB A. M. bytnepoBa 111 00bsiCHEHUs 3aBUCIMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHSI MACCHI BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOECHHUE, (PU3UUECKUE U XMMUYECKHE CBOMCTBA TUIWYHBIX MPEICTaBUTENECH pa3IMyHbIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHJIEH, NpPONWIEH, aleTwieH, OyraaueH-1,3, MetunOyranuen-1,3, OeH30J, METaHOJ, 3TaHOI,



STHJICHIJIMKOJb, TIUIEPHH, (EHON, aleTaabAeTH, MypaBbUHAs M YKCYCHash KHCIOTBHI, IJIIOKO3a, Kpaxmall, IIeJUII0NI03a, aMHHOYKCYCHAs KHCJIOTa),
WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HMMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIMHA C MCIOJIb30BAaHMEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTb YMEHMS XapaKT€PU30BATh HCTOYHUKH YIII€BOJOPOJHOIO ChIpbs (HE(PTh, MIPUPOIHBIN a3, yroib), CHOCOOB! UX MepepaboTKH
Y TIPAKTUYECKOE MTPUMEHEHHE IPOAYKTOB NEPEepadOTKH;

Cc(OPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCIECHUS 110 XUMHUYECKHUM YpaBHEHMSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOI'O BELIECTBA WIIU
IIPOJYKTA PEaKMy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO U3 UCXOAHBIX BELECTB W IPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHUH BIIa/leTh CUCTEMON 3HAHUH 00 OCHOBHBIX METOJAaX HAYYHOTrO MO3HAHMs, MCIOJIb3YEMbIX B XUMHH NPH U3yYEHUU
BEUIECTB U XMMHUYECKHUX SIBJICHUH (HAOJII0JEeHHE, U3MEPEHUE, FKCIIEPUMEHT, MOJEIMPOBAHUE), UCIOIb30BaTh CUCTEMHbIE XMMHUYECKUE 3HAHUA IS
IPUHATHUS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUU COOJIOJAaTh MpaBuja MOJIb30BAaHUS XMMHMUYECKON MOCYNOH M J1aOOpaTOpHBIM 00OpPYAOBAHUEM, a TAKXKE IMpaBUiIA
oOpallleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH 110 BBIIOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIBITOB,;

c(OpMUPOBAHHOCTh YMEHMH IJIAHUPOBATH U BBIOJIHATE XUMUYECKHM 3KCIEPUMEHT (IIPEBpAILCHHs] OPraHMYECKUX BEILECTB IPU HarpeBaHUH,
MOJIy4eHHEe 3TUJICHA U M3Y4YEHUE €ro CBOMCTB, KaUeCTBEHHbIC PEaKIMM OpraHMYeCKHX BEIECTB, JeHATypalus OCKOB IpU HarpeBaHUU, LBETHHIC
peaknuu O€IKOB) B COOTBETCTBHHM C MpPaBHJIAMH TEXHHKH OE30MACHOCTH TPU OOpamleHHH C BEIIECTBAMH M J1a00OpaTOPHBIM 000pyIOBaHUEM,
NPEJCTABIATh PE3yAbTaThl XUMHUECKOTO JKCIEpUMEHTa B (hopMe 3alMCH ypaBHEHHUH COOTBETCTBYIOLIMX peakUuid M (OpMyIupoBaTh BBIBOJBI Ha
OCHOBE 3THX PE€3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHUECKH aHAJIU3UPOBAaTh XHWMHUYECKYI0 HH(OpMAlMIO, IMOJy4yaeMyl M3 pPa3HbIX HCTOYHHKOB (CpelcTBa
MaccoBoi uHpopmaiuu, IHTepHET U apyrux);

c(OPMHPOBAHHOCTh YMEHUH COONIIO/ATh MpaBUiIa SKOJIOTHYECKH 1IE1eCO00pa3HOro MOBEACHUS B OBITY M TPYJOBOM AEATENbHOCTH B ILIEJSAX
COXPAHEHHUs CBOEro 3/I0POBbS M OKpPY)KAIOIIEeH MPUPOAHON Cpeabl, OCO3HABATh ONACHOCTb BO3JEHCTBUS HA KHMBbIE OPraHU3MBbI OIpeNeIEHHbBIX
OpraHUYecKUX BellecTB, MoHuMas cMbicha mnokaszarens [1JIK, moscHATh Ha mpumepax cHnocoObl YMEHBIIEHUS U TNPEIOTBPAIIEHUS HX BPEIHOTrO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUI 00YYarolMXcs C OrPaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0pOBBSI: YMEHHE NMPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/aX MO3HAHUS
BEIIECTB U XUMUYECKHX SIBJICHMUIA;

JUI CIENbIX U CIa0OBHIAIMIMX OOYy4aroIIMXCs: YMEHHE HUCIOJb30BaTh pellbe()HO-TOUEUHYI0 cucTeMy oOo3HaueHuil JI. Bpaing nns 3anucu
XUMUYECKUX (POPMYIL.

IIpenmeTHble pe3ybTaThl OCBOeHUS Kypca «O01mas u Heopranudeckas xuMus» (11 kiacc) oTpaxaror:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O XMMHUYECKON COCTABISIONIEH €CTEeCTBEHHO-HAYYHON KapTUHBI MHpA, POJIM XUMHH B MO3HAHUU SIBICHUIN
pUPObI, B GOPMHUPOBAHUN MBIIIJICHUS U KYJIbTYPBl TUYHOCTH, €€ () YHKIIMOHATILHOW IPaMOTHOCTH, HEOOXOAMMOM JJIsl pelIeHUs TPAKTUYECKUX 3a/1a4
1 9KOJIOTMYEeCKH 0O0CHOBAaHHOT'O OTHOIIEHHUS K CBOEMY 3/J0POBBIO U IPUPOIHOM cpefe;

BJIaJICHUEC CHCTEMOW XMMHYECKUX 3HaHHI, KOTOpasl BKJIIOYAET: OCHOBOIMOJIATAIOIINE TOHITHS (XUMHUYECKUH DIIEMEHT, aToM, M30ToI, s-, P-, d-
3JIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTb, AJIEKTPOOTPHULIATENILHOCTh, CTEIIEHb OKUCIICHUS, XUMUYeCcKas
CBsI3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJHAs), KpUCTAIMYeCKas pelEéTKa, TUIbl XUMHUYECKUX PpEaKIHi, pacTBOpP, 3JIEKTPOJIMTHI,



HE3JIEKTPOJIUTHI, BJIEKTPOJIUTUYECKAS] TUCCOIMAIUS, OKUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh XHMMHUYECKOW pPEAKIMU, XUMHUYECKOE PaBHOBECHUE);
TEOPHH M 3aKOHBI (TCOPHUS AIEKTPOJUTHUCCKON NUCCOoIManuu, nepruoandeckuid 3akoH J[. 1. MenneneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHHUs W MPEBPAILLEHUS SHEPTUM MPU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN SI3bIK XUMHUU, MUPOBO33PEHUYECKUE 3HAHMS,
JIeXKaIIre B OCHOBE NMTOHUMAHUS MPHYUHHOCTH M CHCTEMHOCTH XUMUYECKHUX SBJICHUH, (PaKTOJIOTHYECKUE CBEACHHUS O CBOMCTBAX, COCTABE, MOJYUCHHUH
1 6€30MMaCHOM HCIIOJIb30BAHUH BAKHEHIIIMX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYCCKON JEATEIHLHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUU BBISABIATH XapaKTEPHbIC NMPU3HAKK MOHATHH, YCTAaHABIMBATh MX B3aMMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIIUE
TIOHSATHUSA MPU ONMMCAHUN HEOPTAHMYECKUX BEIIECTB M MX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHUN HCIOIB30BAaTh XUMHUYECKYI0 CUMBOIIUKY AJII COCTaBJIeHUs (DOPMYN BEIIECTB U ypaBHEHUH XMMHMUYECKUX PEaAKIIMiA,
cuctematuyeckyto HoMeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHMs OTIEIBHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbIi ra3, yrileKUCIbIA ra3, aMMHaK,
raméHasi U3BeCTh, HeranéHas Uu3BeCTb, MUThEBAs COJA, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHI OMPEEIATh BAJICHTHOCTh M CTENEHb OKHCIICHUSI XMMHUYECKUX AJIEMEHTOB B COSMHEHHUAX PA3JIMYHOTO COCTaBa, BH/]I
XUMHUYECKON CBS3M (KOBAJICHTHAs, MOHHAS, METAJUIMYECKas, BOJIOPOIHAS) B COCTMHCHUAX, THUI KPUCTAUIMYECKOW PEIIETKH KOHKPETHOTO BEIIECTBA
(aToMHast, MOJIEKYJISIpHAS, HOHHASI, METAJUTMYECKAs), XapaKTep CpelIbl B BOAHBIX PACTBOPAX HEOPTraHUYECKUX COCIMHEHUI;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJIE)KHOCTh HEOPTaHMUYECKUX BEIIECTB MO UX COCTaBY K OMNpeAeNEHHOMY KIlaccCy/TpyIiie
COEJIMHEHHH (ITPOCTHIE BEIIECTBA — METAJIBI 1 HEMETAJUIbI, OKCH/Ibl, OCHOBAHHMSI, KUCJIOTHI, aM(OTEPHbBIE TUIPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICIH Neproaudeckoro 3akoHa J[. . MenzaeneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO,
OOBSICHUTENBHYIO M IPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh INEKTPOHHOE CTPOSHUE aTOMOB XUMUYECKHX AeMeHTOB 1—4 nepuoaoB [lepuoanueckoil cucteMsl
xumudeckux ayemeHToB JI. M. MeHpaeneeBa, UCMONB3ys MOHATHSA «S-, P-, O-3JCKTPOHHBIC OPOUTANIN», «IHEPrEeTHUYCCKHE YPOBHH», OOBICHSATH
3aKOHOMEPHOCTH U3MEHEHHUs CBOMCTB XMMUUYECKHX 3JIEMEHTOB M UX COEIMHEHHMM Mo mepuojaM u rpynnam [lepuoandeckoil cucTeMbl XMMUYECKUX
anemenToB 1. . Menjeneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE CBOWCTBA HEOPTaHWYECKUX BEHIECTB PA3IHUYHBIX KIIACCOB,
MOATBEPIKIATh CYIIECTBOBAHUE T€HETUYECKON CBSI3M MEXKITY HEOPTaHMUYECKHUMH BEIIECTBAMH C TTOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
peakuuii;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(DHUIIMPOBATh XUMUUYECKHUE PEAKIIUU 10 PA3IUYHBIM MPU3HAKaM (YUCITY U COCTaBYy pPEarupyrolux BEIIECTB,
Ter10BOMY 3D PEeKTy peakiny, N3MEHEHHUIO CTENIEHEH OKHCIICHUS AIIEMEHTOB, 00pPaTUMOCTH PEAKIIUU, YIaCTUIO KaTaanu3aTropa);

c(OpPMHUPOBAHHOCTh YMEHUU COCTaBISATh YPAaBHEHHUS PEAKIUN DPA3IMYHBIX THUIIOB, TIOJNHBIE U COKpAIIEHHBIC YpaBHEHUS PEAKIMi MOHHOTO
0oOMEHa, YIUTHIBAs YCIOBUS, IPH KOTOPBIX ATH PEAKIIUU UAYT J0 KOHIIA,

c(OPMUPOBAHHOCTh YMEHHI TMPOBOAWTH PEAKIMH, TOATBEPXKIAIONINEe KAYECTBEHHBI COCTaB pa3IUYHBIX HEOPTaHUYECKUX BEIIECTB,
pacro3HaBaTh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIICCTB;

c(OpPMUPOBAHHOCTh YMEHHH DPACKPBIBATh CYITHOCTb OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMH TMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOTO
OaJlaHca dTUX PEaAKIUi;

c(OpPMUPOBAHHOCTh YMEHHH OOBSCHATH 3aBUCHMOCTH CKOPOCTH XHWMHYECKOW peakIHH OT Pa3IUYHbIX (AKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEITHETO Bo3nelicTBus (mpuumu Jle [llarense);



c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh XMMHUYECKHE IMPOIECCHI, JIS)KAIIHNE B OCHOBE MPOMBIIIJICHHOTO MOJXYYEHHUS CEPHOW KHUCIIOTHI,
aMMHMaKa, a Takxke c(pOPMUPOBAHHOCTb MPEJICTABICHUH 00 OOIIMX HAyYHBIX IPUHIUIAX U SKOJIOTHYECKUX MTPo0ieMaX XUMUYECKOTO IPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYMCIECHUS C HCIHOJIB30BAHWEM IIOHATHS «MAaccoBas JOJII BEIIECTBA B PACTBOpPE», OOBEMHBIX
OTHOILLICHMH I'a30B IPU XMMUYECKUX PEaKLUsIX, MacChl BellecTBa Wi 00bEMa ra30B [0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAacce UM 00bEMY OJJHOTO
U3 y4acTBYIOIIMX B PEAKIIMU BEILECTB, TEIIOBOTO 3(dekra peakuun Ha OCHOBE 3aKOHOB COXPAaHEHHsI MAcChl BEIECTB, PEBPAILICHUS U COXPAHEHUS
SHEpIuu;

c(OpMUPOBAHHOCTh YMEHHUN COOJIOAAaTh MpaBUia IMOJIb30BAHUS XUMUYECKOW MOCYJOW M 1a00paTOpHBIM O0OpYyIOBAaHHEM, a TaK)Ke IpaBHiIa
oOpallleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLMSMMU IO BBIIOJIHEHUIO JIAOOPATOPHBIX XUMUUYECKHUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBAaTh M BBIIOJHATh XMMHUYECKUN SKCHEPUMEHT (pa3jo’KeHUE MEPOKCUAA BOAOpPOJA B MPUCYTCTBUU
KaTajn3aropa, ONpeeseHUe CPebl PaCTBOPOB BELIECTB C MOMOILBIO YHHBEPCAJIbHOIO MHIMKATOPA, BIMSHHUE pa3IM4YHBIX (DAKTOPOB HA CKOPOCTb
XUMHAYECKON peaklny, peakii HOHHOTO OOMEHa, KaUeCTBEHHbIE PEaKIMH Ha CyIb(ar-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH aMMOHHSI, pEIICHHE
HKCHEPUMEHTANbHBIX 3a/7a4 o TeMaM «Mertamisl» U «Hemeramibsl») B COOTBETCTBUM C NpaBUIaMU TEXHMKH O€30MACHOCTH IpH OOpalIeHUU ¢
BEIIECTBAMH U JIAOOPAaTOPHBIM OOOPYAOBAaHHEM, TIPEACTABIATH PE3yNbTaThl XWMHYECKOTO OHKCIepUMEeHTa B (opme 3amucu ypaBHEHUIH
COOTBETCTBYIOLINX peakUuil U (hOpMyIHPOBATh BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KpPUTHUYECKH aHAIM3MPOBATH XMMUYECKYI0 HH(OpMAIMIO, IOIYy4aeMyl0 H3 pPa3HBIX HMCTOYHHKOB (CpeacTBa
MaccoBOW KOMMYHHKaIMu, IHTepHET U 1pyrux);

Cc(OPMHPOBAHHOCTb YMEHUH COONIOaTh MpPaBUJIa HKOJIOTMYECKU LEIeCOO0pa3HOro MOBEACHUS B OBbITY M TPYJOBOH AEATENBHOCTH B LIEJAX
COXPAHEHHUsI CBOETO 3JI0POBbS U OKPY)KAIOIIEH MPUPOAHOM Cpelbl, OCO3HABATh ONACHOCTh BO3JECHCTBHS Ha JKUBBIE OPraHU3MBI ONPEIEIEHHBIX
BellecTB, MoHKMMas cMbica mokazatens [IJIK, moscHATe Ha mpuMepax crocoObl YMEHBUIEHHS U IMPEIOTBPALLEHUS WX BPEIHOTO BO3JIEHCTBUS Ha
OpPraHM3M YEJIOBEKa;

JUIst 00y4JarolUuXCsl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSMHU 3JIOPOBBS: YMEHUE MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHUSA
BELIECTB U XMMUYECKHX SIBJICHUI;

JUI CIENbIX U CIa0OBUIAIIMX OOY4YarOIIMXCS: YMEHHUE HCIOJIb30BATh PElbe(pHO-TOUEHHYIO cUCTeMy oOo3HaueHuil JI. Bpaiinga ans 3anucu
XUMHUYECKUX (POPMYIL.

3. COAEP/KAHUE ITPOTI'PAMMBbI YYUEBHOI'O KYPCA

10 kaacce

TEOPETUYECKHUE OCHOBBI XUMHUUA
CoBpeMeHHbIE MPeEACTABIEHUS 0 CTPOeHHH aToMa. CTpoeHHEe DJIEKTPOHHBIX O000J0YEK aTOMOB JJIEMEHTOB MEPBBIX YETHIPEX IEPHUOAOB: S-, P-
u d-s7eMeHThl. DNeKTpoHHas KOHQUTypamus aroMoB M HOHOB. OCHOBHOE M BO30YXJIEHHOE COCTOSHHUS aTOMOB. llepuoamueckuil 3akOH H
nepuoanyYecKas crucreMa XxuMmudeckux 3meMeHToB J[.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB JJIEMEHTOB W WX COSAUHEHUH TIO
nepuogam u rpynmaMm. OOmias xapakrepuctuka metauioB [A—IIIA rpynm B cBs3u ¢ ux monoxeHweMm B llepuoamueckoil cucteMe XUMHUYECKUX
anemenToB /.M. MeHneneeBa 1 0COOEHHOCTSIMU CTPOCHHS X aTOMOB. XapaKTePUCTHUKA TEPEXOIHBIX 3JIEMEHTOB (MEIH, IMHKA, XpoMa, Keje3a) o



ux mnojoxeHuto B Ilepuoamueckoil cucteme XuMuueckux odnemMeHToB JI.M. MennaeneeBa U 0COOEHHOCTSM CTpOEHHs MX aTomoB. OOmas
xapaktepuctuka HeMeTtaioB IVA-VIIA rpynn B cBI3u ¢ ux mnojoxkeHuem B Ilepuogunueckoil cucreme Xumuyeckux syemeHtoB [[.U.
MeneneeBa U 0COOEHHOCTSIMH CTPOSHHSI UX aTOMOB.

XuMHYecKasi CBfA3b M CTPOeHHe BemecTBa. KoBaleHTHAsT XMMHUYECKasl CBsS3b, €€ PAa3sHOBHJIHOCTH WM MEXaHU3MbI OOpa3oBaHMs. XapaKTEPUCTUKU
KOBAJICHTHOM CBA3M (MOJSIPHOCTb M dHEprus cBsaA3M). MoHHas cBa3b. Meramumueckas cBsi3b. BomopoaHas cBsA3b. DJIEKTPOOTPHULIATEIBHOCTD.
CreneHb OKHCIIEHUS M BAJIEHTHOCTh XMMHYECKHX 3JIEMEHTOB. BeliecTBa MOJEKYISIPHOTO M HEMOJIEKYISIPHOTO CTpoeHUs. THUIl KpUCTAIIMYECKOM
peleTkd. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS.

Xumuyeckas peakuusi. Knaccuduxanus XMMUUECKUX peakUUMid B HEOPraHMYECKOM W OpPraHu4eckod XMMUHU. TernoBoil >PQeKT XUMHUYECKOM
peakuun. Tepmoxumuueckue ypaBHeHHs. CKOPOCTh pEakIMH, €€ 3aBUCUMOCTh OT Pa3iuuHbIX (akropoB. OOpaTuMble U HEOOpaTUMBbIE
XUMUYECKHE  peakuuu. XUMHUYECKOE  paBHOBECHE. CmemieHne  XMMHYECKOTO pABHOBECHS IO/ JCHCTBHEM pPAa3IMYHBIX (HaKTOPOB.
DNEKTPOIUTUYECKAs AUCCOLMAINS 3JIEKTPOIUTOB B BOAHBIX pacTBopax. CuibHbIE U clladble 3JEKTpOJuThl. Peakiuum moHHOro oomena. I'mapomnus
coseii. Cpena BOIOHBIX pPAacTBOPOB: KHUCJAs, HEWTpaibHas, HIeNo4YHas. Peakuuu OKUCIUTENbHO-BOCCTaHOBUTENbHBIE. Koppo3usi mMeTtamioB u
CTIOCOOBI 3aIIUTHI OT Hee. DJEKTPOJM3 pacijlaBOB M PacTBOPOB (coield, mienmoyei, kuciot). Mouusii (mpaBuino B.B. MapkoBHUKOBa) U
pavKaIbHBII MEXaHU3MbI pEaKluii B OPraHUYECKON XUMUHU.

HEOPI'AHUYECKASA XUMMUSA

Knaccudukanus HeopraHmdeckux BemiecTB. HoMmMeHKIaTypa HEOPraHMYECKHMX  BEIIECTB (TpUBHAIbHAs UM MEXAyHapoAHas). XapaKTepHbIe
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB— METAJUIOB: IIEJIOYHBIX, IMIETOYHO3EMENIbHBIX, MarHus, AIIOMUHUS;, IEPEXOAHBIX METAJUIOB (MEIH, IIUHKA,
Xpoma, *xelne3a). XapakTepHble XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB—HEMETANIOB: BOAOPOJ]a, TaJOreHOB, KHUCIOPOJa, Ccepsl, a3ota, ¢ocdopa,
yriepojia, KpeMHusl. XapaKTepHbIe XUMUUECKHE CBOMCTBA OKCHIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX. XapaKTEpPHbIE XUMHUYECKHE CBOMCTBA
OCHOBaHUN U aM(pOTEPHBIX THAPOKCUAOB. XapaKTEPHbIE XUMUYECKUE CBOMCTBA KUCIOT. XapaKTepHble XUMHUYECKHE CBOMCTBA COJEH: CpeIHUX,
KHCJIBIX, OCHOBHBIX; KOMILJIEKCHBIX (Ha MPUMEPE COCTUHEHUN aTIOMUHUS U [IUHKA). B3aMOCBS3b pa3IMUHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB.

OPTAHUYECKASA XUMUSA

Yri1eBoa0poabl M UX NPUPOAHbIE HCTOYHUKH.

[Ipenenbubie yraeBogopoasl. Ankanbl. Onpenenenue. ['oMonornyeckuii psa ankaHoB U ero obmas ¢popmyna. CTpyKTypHas ©30MEpHs yTIAEPOTHOM
nenu. Pagukansl. HomMenknaTypa ankaHoB. XUMHUYECKUE CBOMCTBA allKaHOB: TOPEHHE, PEaKIIUU 3aMeleHHs (TaTOTeHUPOBAHUE), PEAKITUS PA3I0KECHUS
METaHa, peakuus IETHUAPUPOBaHUSA dSTaHa. HempenmenbHble yriaeBoAoponbl. AnkeHbl. OTwieH. ['omonormueckuii psg ankeHoB. HomeHnkmaTypa.
CrpykrypHast uzomepusi. I[IpoMblllIeHHOE MOMy4YEHUE AJKEHOB: KPEKUHI W JETHAPUPOBAHUE alKaHOB. Peakius aerujpaTanuu 3TaHOJA, Kak
JabopaTOpHBIN CIOCO0 TMOMy4YeHUsT dTUJICHA. Peakiuu NMpHCOeIWHEHHUs: TUApaTaius, THAPOTAJIOTeHUPOBAHNE, TAIOTCHUPOBAHNE, MOJTUMEPHU3AINH.
[IpaBuno MapkoBHukoBa. OkuciieHue ankeHoB. KauecTBeHHbIE peakIuu Ha HempeaenbHble yrieBoaopoabl. Ankaauenbl. Kayuyku. Homenknartypa.
Conpsixénnblie nuenbl. byraguen-1,3, uzonpen. Peakius Jlebenesa. Peakiuu npucoequnenus ankaaueHoB. Kaydyku: HaTypalbHBIN, CHHTETHUYECKHE



(OyragneHoOBBIN, M30MPEHOBBIN). Bynkanuzanus kaydyka. Pesuna. D0onut. Ankunbl. OO0mmas XapakTepUCTHKAa TOMOJIOTHYECKOro psga. CrocoObl
o0Opa3oBaHMs HA3BaHUN AJTKUHOB. XMMHUYECKHE CBOMCTBA alleTUJICHA: TOPEHHE, peaKlUy MPUCOSTUHEHHS: THIPOTaIOT€HUPOBAaHKE, TAJIOTeHUPOBaHUE,
runpatanus (peakuus KydepoBa), — ero nojyuyeHue M NpUMEHEHUE. BUHMIXJIOpPHUA U €ro moJuMepusanus B NOJUXJIOpBUHUI. ApeHbl. beH3on, kak
MIPEJICTaBUTENIb ApOMATUYECKUX YIIIeBOJOpo10B. CTpoeHHe ero MOJIEKYJIbl U CBOMCTBA (PM3MUECKHE U XUMHUYECKHE CBOWMCTBA: TOpEHUE, peaKIUu
3aMelIeHUs] — rajoreHupoBaHue, HuTpoBanue. [lonyuenue n npumenenue 0ensona. [Ipupoansiii 1 nonmyTHsIN ra3el. CoctaB npupoHoro rasa. Ero
HaxoXxaeHue B npupoje. [IpenMyiiectsa npupoaHOro raza Kak TOIUIMBA. XUMHUYecKas repepadoTka MpUPOJHOro ra3a: KOHBepcus, nupoian3. CuHTes-
ra3 u ero npuMmenenue. IlomyTHeie Ta3bl, X coctaB. llepepaboTka MOMyTHOTO Ta3a Ha (ppakUuU: CyXOW ra3, MponaH-OyTaHOBas CMECh, Ta30BBIN
6ens3uH. Hedtp u criocods! e€ nepepadotku. CoctaB HehTu U e€ nepepaboTKa: MeperoHKa, KpeKUHr, pupopMuHr. HegTrenpoaykTel U UX MOIyUYEHUE.
[TonsiTve 06 OKTAaHOBOM 4MCIIe. XUMHUECKHE CITOCOOBI MOBBIIICHUS KauecTBa OeH3nHa. KaMeHHbIi yronb u ero nepepadborka. KokcoBanue kaMeHHOTO
YISl ¥ €70 MPOYKTHI: KOKCOBBIM ra3, aMMHayHasi BOJIa, KAMEHHOYTOJIbHAs cMoJa, KOKC. ['a3udukanns KaMeHHOTO YTJIs.

Kuciopoa- u a3orcoaep:kauiue OpraHnyecKue CoeAuHEeHH .

Opnnoaromuble cnupThl. OnpeneneHue. OyHKUMOHAIbHAS TUAPOKCHIbHAS Tpynna. ['OoMonorudyeckuid psjl MNpeAesbHbIX OJAHOATOMHBIX CIIHPTOB.
Nzomepust monoxenus: (PyHKIHOHAIBHON Tpynmbel. BopopomHas CBs3b. XHWMHUYECKHE CBOWCTBA CHUPTOB. AIbIAerHgHas Tpymnma. Peaknus
stepudukanyu, cioxusie 3¢upsl. [IpumeHenue cnuptoB. J[eficTBUE METHIOBOTO M 3THUJIIOBOTO CIHUPTOB HAa OPraHU3M 4YeloBeKa. MHOroaTroMHBIE
CHUPTHI. DTUJIICHIJIMKOJb, KaK IPEJICTaBUTENb ABYXaTOMHBIX U TJIMLEPUH, KaK NPEICTaBUTENb TPEXaTOMHBIX cnupToB. KauecTBeHHast peakuus Ha
MHOTI'0aTOMHBIE CITUPTHI, UX CBOMCTBA, MoslyueHue U npumenenue. [lonsrue o6 antudpuzax. @enon. CrpoeHue, nojyyeHue, CBOMCTBAa U MPUMEHEHHE
¢denomna. KauecTBeHHble peakiiiy Ha (peHonn. B3aumHoe BiusiHUE aTOMOB B MOJIeKYJe peHoma. ANbAeTuIbl U KeTOHbI. DopManbAerua U alueTanbleru/,
KaK MpeJCTaBUTEIH aJbJIErHJI0B, COCTaB UX MoJieKyl. DyHKIMOHaNbHas KapOoHMIbHas rpynna. KauecTBeHHble peakuy Ha anbaeruibl. CBONCTBA,
MOJIyueHUE U NMpUMEHEHHEe (QopManbleruia 1 anetanpaeruja. Peakiuu nonukonaeHcauuu aias gopmanpiaeruna. [loHsTHe o KeToHaxX Ha NpuMepe
arierona. KapOoHoBbIe KUCIOTHI. ["'OoMosiornueckuil psij npeesbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. UPHbIE KApPOOHOBBIE KUCIOTHI. XUMHUYECKUE
CBOMCTBa KapOOHOBBIX KHCIOT. [lomyueHue u npuMeHeHHEe MYpaBbHUHOW M yKCYCHOM KHCIOT. CioxkHble 3QUphl. *)upbl. Peakius srepudukanuu.
CrnoxHble 3UpBL. )KUPBI, UX COCTaB U TMAPOIN3 (KUCIOTHBIN U 1eno4Hoi). Meuta. I'napupoBanue )KUpoB. YTIeBoAbl. YTiaeBoJbsl. MoHOCaxapuibl.
I'mroko3a kak anpaerugocnupt. Copout. MosmodHokucioe u cnupToBoe Opoxkenue. @orocunres. Hucaxapuasl. Caxaposa. [lonucaxapuabl: Kpaxman,
LEeJUTI0103a. AMUHBL. AMUHOTpynna. AMUHBI IpeAeibHbIE U apomatnueckue. AHWIMH. [lonyyenne amuHoB. Peakunsa 3uHnHa. XMMUYECKHE CBOMCTBA
U MPUMEHEHHE aMUHOB. AMMHOKHUCIOTHI. AMMHOKHCIIOTBI, COCTaB MX MOJIEKYJI U CBOMCTBA, Kak aM(OTEPHBIX OPraHUYEeCKUX COeAMHEHUH. [ HIuH,
KakK MpeJACTaBUTENb AMUHOKHUCIOT. [lonydenne noauneTuoB peakuue noaukonaeHcanny. [lonsarue o nentuaHon cBsa3u. benkn. CTpoeHne MOJIEKY
O€eJIKOB: MepBUYHAs!, BTOPUYHAS M TPETUUHAs CTPYKTYphl. KauecTBeHHBIE peakiiui Ha OeIKH, UX THIPOJIN3, AeHATypalus 1 OHOJOrHYecKue (yHKINH.

METOJABI ITIO3HAHUA B XUMHUHU. XUMUSA U ')KU3HDb

JKCrnepuMeHTAlbHbIe 0CHOBBI XMMHUHM. [IpaBuna paboTsl B nabopatopun. JlaboparopHas nocyaa u obopynoBanue. [IpaBuna 0e30macHOCTH NpU
paboTe ¢ eAKUMH, FOPIOYUMHU U TOKCHUHBIMHM BEIIECTBAMM, CPEJICTBAMHU ObITOBOM XMMHUU. HayuHble METOIbI HCCIIeI0BaHNS XMMHUUECKUX BEIIECTB U
npeBpanieHnil. MeToapl pasfeneHus cMeceil M O4MCTKM BemiecTB. OmpezeneHue XapakTepa cpelbl BOJHBIX pPacTBOPOB BellecTB. IHOMKATOPBHI.
KayecTBeHHBIE peakMM Ha HEOPraHWYECKHE BElIeCTBA U HOHBI. KauecTBEHHbIE PEaKLMM OpPraHUYECKUX coequHEeHU. OCHOBHBIE CIOCOOBI



noyiydeHusi (B J1abopaTOpUHU) KOHKPETHBIX BEIIECTB, OTHOCSIIMXCS K M3YYCHHBIM KJlacCaM HEOPTaHWYECKUX coequHeHwi. OCHOBHBIC CHOCOOBI
MOJIyYEHUsI  YIJIeBOAOPOJoB (B sabopatopuu). OCHOBHBIE  CIOCOOBI  TOJYYEHUS  OPraHUYECKHX KHUCIOPOJCOJEpKAlluX COeIUHEHUN (B
naboparopun).

O0mme npeacraBjieHdsi 0 NPOMBINUIEHHBIX CIOCO0AaX MOJyYeHUs BaskHeillmmx BemecTB. [Ipumenenue BemecTB. [loHsTHE O MeTauIypruu:
obmue cnocoObl momydeHus: MetaiioB. OOmue HayyHble MPUHIUIB XUMHUYECKOTO IMPOU3BOJACTBA (HA NpPUMEpPE MPOMBIILICHHOTO MOJYYEeHUs
aMMHaKa, CepHOM  KHCJIOThI, MeTaHoJa). XHMHYECKOe 3arpsi3HEHHE OKpYyKalolled cpeapl W ero mocienctsus. [IpupoaHble UCTOYHHKU
YIJIEBOIOPOAOB, UX MepepaboTka. BoicokoMonekysipHble coeuHeHus. Peakiuu noaumepuszauuu U nojgukonaeHcauuu. ITomumepst. [lnactmaccst,
BOJIOKHA, KayuyKu. [I[puMeHeHne n3yuyeHHbIX HEOPraHUYECKUX U OPraHUYECKUX BEIECTB.

Pacyersl mo xumuveckuM (opmyjiaM U ypaBHeHMSIM peakiuii. PacueTbl C HCMIOIB30BaHHEM TOHSTHH «PacTBOPHUMOCTBY, «MaccoBasi JOJs
BElIECTBa B pacTBOpe». PacueThl OObEMHBIX OTHOILICHHM Ta30B MPU XUMHUYECKUX peakiusax. PacueTsl macchl BemiecTBa WM 00beMa Ta30B IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BemiecTB. PacueTsl TemoBoro sgpdexra peakuuu.
Pacyetrsr Maccel (0ObeMa, KOJHMYECTBA BELIECTBA) MPOAYKTOB pEaKLMU, €CIH OJHO M3 BEIIeCTB JaHO B M30bITKe (MMeeT mpumecH). PacueTs
Macchl (00beMa, KOJMYecTBa BEIIECTBAa) MPOAYKTAa PEaKLMH, €CIU OJHO M3 BELIECTB JAaHO B BHJE PacTBOpa C ONPEIEIIEHHOM MaccoBOM JoJiel
pPacTBOPEHHOT'O BEIIECTBA. Y CTAHOBIIEHWE MOJICKYISIPHOW M CTPYKTypHOH (opmyn BemiecTBa. PacueTsl MaccoBoil min 00bEeMHON JOJM BBIXOJA
IIPOJYKTA PEaKuu OT TEOPETUUECKHU BO3ZMOKHOI0. PacueTsl MaccoBoi 1011 (Macchbl) XUMUYECKOTO COEIMHEHUS B CMECH.

PejguexkcuBnass yactb kypca I[IpoBeneHue peneTHUIIMOHHOTO TECTUPOBaHMS (B TPAJAMIIMOHHOW HWJIM KOMIBIOTEPHOH Qopmax) W aHAIU3 €ro
pPe3yIbTaTUBHOCTH.

11 kaacc
TEOPETUYECKHUE OCHOBbBI XUMHUU

CoBpemeHHbIe NIPeACTABJIEHHS 0 CTPOeHUM aToMa. CTpoeHHE AJIEKTPOHHBIX O000JIOYEK aTOMOB 3JIEMEHTOB MEPBHIX YEThIpEX MNEPHOIOB: S-, P-
u  d-anemMeHTHl. DJEeKTpOHHas KOHGHUrypanus aToMOB M HMOHOB. OCHOBHOE M BO30YXIEHHOE COCTOSHHMS aToMoB. llepumoguueckuil 3akoH U
MIEpUOINYECKasl CHCTEMa XMMHMYECKUX 371eMeHTOB J[.M. MeHneneeBa. 3aKOHOMEPHOCTH W3MEHEHHMS CBOWCTB JJIEMEHTOB M HMX COCJUHEHHUU IO
nepuonaMm u rpynnaM. OOmas xapakrtepuctuka metamwioB [A-IIIA rpynm B cBs3u ¢ ux mojoxkeHueMm B I[lepuoamdeckoil cucTeMe XUMHUYECKHUX
anemeHToB J{.1. MeHnneneeBa 1 0COOCHHOCTSMU CTPOCHHUS MX aTOMOB. XapaKTEPUCTHKA MEPEXOTHBIX AJIEMEHTOB (MEIH, IIMHKA, XpoMa, >Keje3a) IO
ux nonoxenutro B [lepumoguueckoit cucreme xumuueckux odiemeHtoB J[.M. MenaeneeBa u 0COOEHHOCTSM CTpoeHHsS MX aromMoB. OOmias
xapakrepuctuka HeMeramwioB IVA-VIIA rpynn B cBA3u ¢ ux mnonoxeHueM B Ilepuonmdeckoid cucreme xumuueckux saementos J[.U.
MenzeneeBa U 0COOEHHOCTSMU CTPOEHHS KX aTOMOB.

Xumuueckasi cBsi3b U cTpoeHHe BemecTBa. KoBasieHTHAass XUMHMYeCKas CBs3b, €€ PAa3HOBUAHOCTH W MEXaHU3Mbl 00pa30BaHUs. XapaKTePUCTUKU
KOBaJICHTHOM CBA3M (MOJSIPHOCTH M dHeprusi cBs3u). HMonHas cBA3b. Merauimueckasi cBsizb. BogoponHas cBsi3b. DIEKTPOOTPULIATENHHOCTb.
CreneHp OKHMCIEHUS M BAJIEHTHOCTh XMMHYECKHMX JJIEMEHTOB. BelecTBa MOJEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THUIl KpUCTAIIIMYECKOM
pEIIEeTKH. 3aBUCHMOCTb CBOMCTB BEILECTB OT UX COCTaBa M CTPOCHUS.



Xumuueckas peakuusi. Kiaccuduxanms XUMHUECKHX peakIUii B HEOPTaHMYECKOW M OpraHuYecKor XuMuH. TeruoBoil 3PQexT XUMHYECKOH
peakuuu. Tepmoxumuueckue ypaBHeHHsA. CKOpPOCTh peaklMM, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTtopoB. OOparuMble W HEOOpaTUMBbIE
XUMHUYECKHE  peakuuu. XHMHYECKOE  pPaBHOBECHE. CMmemeHne  XMMHUYECKOTO PABHOBECHS IMOJ JICHCTBHEM pa3iM4yHBIX (AKTOPOB.
DNEeKTPOIUTUYECKAsT AUCCOIUAIMS SJIEKTPOJIUTOB B BOAHBIX pacTBopax. CuibHbIe U cllabble 3JeKTpoJuThl. Peakiiuu vwoHHOro oomena. ['mapomnus
coneil. Cpena BOJIHBIX pacTBOpPOB: KHCIas, HEUTpasjbHas, 1IeJI0o4YHas. Peakluu OKHUCIUTENIbHO-BOCCTAaHOBUTENbHBIE. Koppo3us meramioB u
CrocoOblI 3alIUThl OT Hee. DJIEKTPOJIM3 paciylaBOB W PAcTBOpPOB (coiieid, 1menodeit, kucior). Monuwni (mpaBuwio B.B. MapkoBHuKoBa) u
pPaguKaIbHBIA MEXaHU3MBI PEaKIUi B OPraHUYECKON XUMUHU.

HEOPT'AHUYECKAS XUMUSA

Knaccudukanuss HeopraHmueckux BemiecTB. HOMEHKIaTypa HEOPraHWYECKHX  BEHIECTB (TpUBHAIbHAs W MEXAyHaponHas). XapaKTepHbIE
XMMUYECKHE CBOIMCTBA MPOCTHIX BEIIECTB— METAJJIOB: ILEIOYHBIX, HIEJTOYHO3EMENbHbBIX, MarHus, aIlOMUHUS; IEPEXOJHBIX METAIJIOB (MU, IIUHKA,
XpoMma, keie3a). XapakTepHble XMMUYECKHE CBOMCTBA IIPOCTHIX BEIECTB—HEMETAIUIOB: BOJOPOJA, TaJIOr€HOB, KHCIOPOAA, CEpbl, a30Ta, pocdopa,
yriepoza, KpeMHus. XapakTepHble XMMUYECKHE CBOMCTBAa OKCHAOB: OCHOBHBIX, aM(POTEpHBIX, KUCIOTHBIX. XapaKTepHble XMMHUYECKHE CBOICTBa
OCHOBaHUN U aM(OTEPHBIX TMAPOKCUI0B. XapaKTEPHbIE XUMUYECKUE CBOMCTBA KUCIOT. XapaKTepHble XUMHUYECKHE CBOMCTBA COJEH: CpEIHUX,
KHUCJBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha NpHMEpe COCMHEHUH allOMUHMS U IIMHKA). B3aUMOCBS3b pa3MYHBIX KJIACCOB HEOPraHHMYECKUX BEIIECTB.

OPI'AHUYECKASA XUMUSA

Teopusi CTpoeHHs] OpPraHMYECKHUX COEAMHEHMI: TOMOJOTHS U Hu30Mepus (CTpYKTypHas W MpPOCTPaHCTBEHHas). B3anMmHOe BIMsSHUE aTOMOB B
MoJiekynax. Tumbel cBs3eil B MOJIEKy/lax OpraHMYecKuX BellecTB. I mOpuaM3anus aTOMHBIX opOutaneil yriepona. Paaukan. @yHKIMOHaNbHAs
rpynna. Knaccugukanus opraHuyeckux BenlecTB. HoMeHKiIaTypa OpraHMYeCKHX BEIIECTB (TpUBHAIbHAs U MEXAyHapojaHas). XapaKTepHbIe
XMMHUYECKHE CBOICTBAa YIJEBOJOPOJOB: AJKAHOB, IIMKJIOAJIKAHOB, AaJKEHOB, JHEHOB, AaJKUHOB, apOMAaTHYECKHUX YIJIEBOJOPONOB (OeH30/ma u
rOMOJIOTOB O€H3011a, CTHpOJIa). XapakTepHble XMMHUYECKHUE CBOICTBa MpeesbHBIX OJHOATOMHBIX U MHOTOAaTOMHBIX CIIUPTOB, eHoma. XapaKTepHbIe
XUMHUYECKHE CBOMCTBA albJErH10B, KAPOOHOBBIX KUCIIOT, CIOKHBIX 23UPOB. XapaKTepHble XUMHUYECKHE CBOWMCTBA a30TCOAEpX AIIUX OPTaHUYECKUX
COEJIMHEHUIl: aMUHOB M aMHHOKHUCIIOT. BaxkHelme criocoObl Moy4yeHHsi aMUHOB ¥ aMHUHOKHUCIIOT. Brosiornyecku Ba)kHble BEIIECTBA: KHUPHI, OCJIKH,
yIeBOIbI (MOHOCAXapu/Ibl, AUCAXapUIbl, oaucaxapuabl). B3auMocBs3b OpraHMuecKux COSIMHEHHH.

METOAbBI ITIO3HAHUSA B XUMHUHU. XUMUSA U ’KU3Hb

JKCcNepUMeHTaJIbHbIe 0CHOBbI XuMuM. [IpaBuna pabotel B naboparopun. JlabopaTtopHas nocyaa u obopynoanue. IIpaBuna Oe3omacHocTH TpU
paboTe C eAKUMH, TOPIOYMMHM M TOKCHUYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBOM xuMMHU. HayuHble METO/IbI HCCIIEJOBAHUS XUMHUYECKUX BELIECTB U



npeBpamieHnii. Metojpl pasjesieHuss cMecel M O4YuCTKH BeiecTB. OmnpeniesieHue XapakTepa cpeibl BOJHBIX PacTBOPOB BellecTB. MHAMKaTOPHI.
KauecTBeHHBIE peakIMM Ha HEOpPraHMYECKHE BellecTBa M HOHBL. KauecTBeHHbBIE pEaKIMM OpraHu4eckux coeirHeHud. OCHOBHBIE CIIOCOOBI
noyiydeHusi (B J1abopaTOpUHU) KOHKPETHBIX BEIIECTB, OTHOCSIIMXCS K WM3YYCHHBIM KJlacCaM HEOPTaHWYECKUX coequHeHwui. OCHOBHBIC CHOCOOBI
MOJIy4YEHHUs1  YIJIeBOAOPOJoB (B saboparopuu). OCHOBHBIE  CHOCOOBI  TMOJIYYEHHS  OPraHUYECKUX KHCIOPOJICOAEPKALIUX COeIMHEHUN (B
naboparopun).

O0mme npeacraBjieHdsi 0 MPOMBINUIEHHBIX CIOCO0AaX MOJydyeHUs BaskHeilmmx BemiecTB. [Ipumenenue BemecTB. [loHsTHE O MeTauIypruu:
obmue cnocoObl momydeHus: metaiioB. OOmMe HaydyHbIe NPHHIMIB XUMHYECKOTO IPOU3BOJCTBA (Ha IMPHMEPE MPOMBIIIICHHOTO TOTY4YeHUS
aMMHaKa, CepHOM  KHCJIOThI, MeTaHoJa). XHMHYECKOe 3arpsi3HEHHE OKpYKalolleld cpeapl W ero mocienctBus. [IpupoaHble UCTOYHHKU
YIJIEBOIOPOOB, UX MepepadboTka. BeicokoMonekysipHble coeauHeHus. Peakiuu nonuMmepusanuu U nonukoniaeHcauuu. [lomumepst. [Inactmaccsl,
BOJIOKHA, KayuyKu. [[puMeHeHne n3yuyeHHbIX HEOPraHUYEeCKUX U OPraHUYECKUX BEIIECTB.

Pacyersl mo xumuveckuM (opmy/jiaM U ypaBHeHMSIM peakuuii. Pacuersl ¢ HCIOIB30BaHUEM TOHSITHI «PAaCTBOPUMOCTBY, «MacCOBasi JOJIS
BelIeCTBa B pacTBOpe». PacueThl OObEMHBIX OTHOIICHWH Ta30B MPU XHUMUYECKUX peakiusx. PacyeTsl macchl BellecTBa WM 0O0beMa T'a3oB IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BemiecTB. PacueTsl TemnoBoro ¢ dexra peakuuu.
Pacuetrsr Maccel (0ObeMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, €CIM OJHO M3 BEIIECTB JaHO B M30bITKE (MMeeT mpumecHu). Pacuersr
Macchl (00beMa, KOJMYecTBa BEIIECTBA) MPOAYKTA PEaKLMU, €CIU OJHO W3 BELIECTB JaHO B BHJIE PacTBOpa C ONpPEJEICHHONM MacCOBOM A0jei
PacTBOPEHHOTO BEIIECTBA. Y CTAHOBIEHHWE MOJIEKYISIPHOW M CTPYKTYypHO#l (opmyn BemecTBa. PacueTsl MaccoBoil min 0ObEeMHON TOMU BBIXOJA
MIPOJYKTA PeaKuu OT TEOPETHUECKHU BO3ZMOKHOr0. PacueTsl MaccoBoi /1011 (Macchl) XMMHUYECKOIO COEIMHEHUS B CMECH.

PejguexkcuBnass yactb kypca I[IpoBeneHue peneTHUIIMOHHOTO TECTUPOBAaHUS (B TPAJAUIMOHHONW WM KOMIIBIOTEpHOW Qopmax) W aHalU3 €ero
pPe3yIbTaTUBHOCTH.

4. TEMATHYECKOE IILTAHUPOBAHWE, B TOM YHUCJIE C YYETOM PABOYEN ITPOT'PAMMBI BOCITUTAHUA
C YKABAHUEM KOJIMYECTBA YACOB, OTBOJIUMBIX HA OCBOEHME KAKJ1OM TEMbBI

10 kaacc
Ne HanmeHoBaHMe TeMaTHYECKHX Konnu KonTpous u JleAITeJILHOCTD YYHTEJIs ¢ y4eTOM padoyeii mporpaMmbl
n/n pa3/eJioB M TeM NMPOrpaMMbl €CTBO OlleHKA BOCIIUTAHUS
4acoB




1. Teopernueckue ocHOBbI XumMum (9 4)

COBpeMeHHBIe MMpEaACTaBJICHUA O
CTPOCHUHU aTOMa.

2 VYcTHBIH onpoc

[ToOyxneHue oOyJaronuxcs CoOI01aTh HAa YPOKE OOIIETIPUHSTHIC
HOPMBI TTOBEJICHHSI, TPaBUIIA OOIIEHUS CO CTAPIITUMH H
CBEPCTHUKAMH, IPUHIUITBI YI€OHON AUCIUILTUHBI 1
caMOOpraHu3aINH;

BKITIOYCHHUE B YPOK UTPOBBIX MPOLEAYP C IHEIbI0 MOIePKaHUS
MOTHBAIIMH 00YJAOIINUXCS K TIOTyYCHUIO 3HAHUH, HAJTA)KHBAHHIO
MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIICHUH B KJIacCe,

XuMUYeCKasi CBSI3b U CTPOCHUE
BEILIECTBA.

3 YcTHbI onpoc

[TpuBieYeHNCBHUMAHHUAO0YJAIOITIX CAKIICHHOCTHOMYACTICKTyH3yJae
MBIXHAYPOKaXSIBJICHHIHA,
OpraHU3aIUAUXPAOO0THICIIOYIaeMONHAYPOKECOITUATPHOZHAYNMOWHUH
dbopmaruei;

XuMUYecKasi peakius.

4 YceTHBI onpoc

[TpuBneueHre BHUMaHUs 00Y4aIOIIUXCS K IEHHOCTHOMY aCIIEKTY
M3Yy4aeMbIX Ha ypoKax sIBIICHUH, OpraHu3anus ux paboTsl ¢
MOJTy9aeMOU Ha ypOKE CONMATbHO-3HAYNMOU HH(OpMaIHeH;

2. Heopranmueckasi XuMus

5 VYeTHbIl onpoc,
BIIT

[ToGyxnenue obydaronuxcsi cCooM0aTh Ha YpOKe OOIEIPUHATHIE
HOPMBI NTOBEJICHMSI, TPaBUIa OOILEHHUS CO CTApLUINMU U
CBEPCTHUKAMH, IPUHIUIBI Y4€OHON TUCIUIITUHBI U
caMOOpraHu3aluu;

BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYP C LENbI0 MOAeP KaHUS
MOTHBALMM 00YYAIOIIKXCS K OTYyYEHUIO 3HaHUH, HaJTa)KUBaHHUIO
MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOLIEHUH B KJIacce;

3.0Opranuyveckasi X

umus (9 4)

VYrieBoopoas! U UX NPUPOIHBIE
HCTOYHUKH.

5 YcTHBIN onpoc

[ToOy>xieHue odyyaronuxcs coOa01aTh Ha ypoKe OOIePUHSTHIE
HOPMBI TIOBEICHUS, PaBUJIa OOIEHHS CO CTApUIMMU U
CBCPCTHUKAMHU, IPUHIOHUIIBI yqe6HOﬁ JAUCHUITIIIMHBI 1
caMOOpraHu3aIuy;

BKJIFOYCHUE B YPOK UI'POBBIX INpOUEAYP C LEIBIO IMMOAACPIKAHUA
MOTHUBAIMH 00YUYaIOMIUXCS K MOJyUYEHHIO 3HAHUH, HaTaKUBAHHIO
MO3UTHUBHBIX MEKJITNUYHOCTHBIX OTHOIIIEHUH B KJIaccCe,

KI/ICHOpOI[' " a30TCOoACpKaIne
OPraHu4cCKUC COCIUHCHU .

4 YcTHBIl onpoc,
BIIT

[TpuBneueHre BHUMaHHs 00yYaIOIIMUXCS K IEHHOCTHOMY acleKTy
M3Yy4aeMbIX Ha ypoKax sIBIEHUH, OpraHu3anus ux paboTsl ¢
NOJIy4aeMOi Ha YpOKe COLMAIbHO-3HAYMMOMN HH(OpMaIHei;

3. MeTtoabl NO3HAHUS B XUMHUH. XUMHUS U KU3Hb (114)




7 | DKcriepMMeHTaJIbHbIE OCHOBBI 3 YeTHbII onpoc [TpuBneuenre BHUMaHHUs 00yUYAIOMINUXCS K IEHHOCTHOMY acIleKTy
XUMUHU. M3Yy4aeMbIX Ha ypoKax sIBIICHUH, OpraHu3anus ux paboTsl ¢
M0JTy4aeMOi Ha YPOKEe COLMAIbHO-3HAYMMON HH(OpMaIHei;
8 | O6mume npeacTaBiIeHUs O 2 VYcTHBIH onpoc [ToOyxneHue oOyJaronuxcst CoOII01aTh HAa YPOKE OOIIETPUHSTHIC
MPOMBIIIICHHBIX CIIOCO0ax HOPMBI TIOBEACHUS, MPaBHJIa OOIEHHS CO CTAPUIMMU U
MOJIyYEHUS] BaKHEUIINX BEIIECTB. CBEPCTHUKAMH, IPUHIIUIBI Y4eOHOM TUCIUIUIMHBI U
[IpuMeHeHHe BEleCTB. CaMOOpraHu3alNH;
9 | Pacuetsl mo xumudeckum Gopmyiaam 3 VYerHbll onpoc, [TpuBneyeHre BHUMaHUS 00YYAIOIIUXCS K IIEHHOCTHOMY acCIeKTY
Y YPaBHEHUSIM PEAKLIHM. BLIT M3y4aeMbIX Ha ypOKax sSIBIICHUH, OpraHu3anus ux padboTsl ¢
MOJIy4aeMOM Ha ypOKe COLIMaIbHO-3HAYMMOM HH(pOpMaLnei;
10 | PednexcuBHas gactp Kypca 3 YceTHBI onpoc [TpuBneueHre BHUMaHUS 00Y4aIOIIUXCS K IEHHOCTHOMY aCIIEKTY
M3Yy4aeMbIX Ha ypoKax sIBIICHUH, OpraHu3anus ux paboTsl ¢
MOJTy9aeMOU Ha ypOKE CONMATbHO-3HAYNMOW HH(OpMaLHel;
Uroro: 34
11 kaace
Ne HaunmeHnoBaHHe TeMaTHYeCKHX Konnu KonTpous u JeATeJIbHOCTD YYHTEJIs ¢ y4eTOM padodei mMporpaMmbl
pPa3aesioB M TeM MPOrpaMMbl €CTBO OLICHKA BOCIIUTAHMS
4acoB
1. Teopernueckue ocHOBbI XuMum (13 )
1 | CoBpemeHHbIE TPECTABICHUS O 6 YceTHBIT onpoc [ToGyxnenue obydaronuxcst coOI0aTh Ha YpOKE OOIIEIPUHATHIE
CTPOCHHH aTOMa. HOPMBI NTOBEJICHMSI, TPaBUIIa OOIEHHUS CO CTApLUINMU U
CBEPCTHUKAMM, IPUHIUIBI Y4€OHON TUCIUIITUHBI U
CaMOOpraHu3alNH;
BKJIFOYEHHUE B YPOK UTPOBBIX MPOLEAYP C LENbI0 NOAIEpKAHUSA
MOTHBAIMH 00YYaIOIIKXCS K OTyYEeHUIO 3HAHUHN, HaJTaXKHUBAHUIO
ITO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLIECHUH B KJIACCE;
2 | Xumuueckas CBS3b M CTPOCHUE 3 VYcrHbIil onpoc [TpuBneyeHNEBHUMAHHUAO0 YIAFOIITNX CSIKIIEHHOCTHOMYaCTIeKTYH3y4dae
BEILECTBA. MBIXHaYpPOKaXsIBJICHUH,
OpraHu3aUIuXpadbOTHICIIONyYaeMOtHaYpOKeCOIMaTbHOZHAYMMOWHH
dbopmanuei;
3 | Xummueckas peaxiusi. 4 VYcrHbIi [TpuBneyeHre BHUMaHUS 00Y4AIOIINUXCS K IEHHOCTHOMY acCIEeKTY
onpoc,BIIT M3y4aeMbIX Ha YPOKax SIBICHUN, OpraHu3amus ux paboTsl ¢

MOJTy9aeMOM Ha YPOKE COIMAIbHO-3HAYUMON HH(OpMaIme;




2. Heopranmueckasi XuMus

YeTHbII onpoc

[ToGyxnenue 0O6yJarouxcsi COOM0IaTh Ha YPOKE OOIIEHPUHATHIE
HOPMBI [TOBEICHHS, TPaBUIIa OOILEHHUS CO CTAPIIUMHU U
CBCPCTHUKAMU, IPUHIUIIBI yqe6H0171 JUCHUITIIIMHBI 1
CaMOOpraHu3allny;

BKJIIOUEHHUE B YPOK UTPOBBIX IPOLELYD C LEJIbIO IOAAEPHKAHUSL
MOTHBAIIMU 00YYaIOIIUXCs K OMTYYCHHUIO 3HAHUH, HaTa)KUBAHUIO
MMO3UTHUBHBIX MEKIIMYHOCTHBIX OTHOIIICHHUH B KJ1acce,

3. Opranuyeckasi XMMHA

YeTHbll onpoc,
BIIT

[TpuBneyeHre BHUMAaHUS 00YYAIOIIUXCS K IIEHHOCTHOMY acCIeKTy
M3y4aeMbIX Ha YPOKaX SIBICHUN, OpraHU3aIus X padoThI C
MOJIy4aeMOM Ha ypOKe COLIMaIbHO-3HAYNMOM HH(pOpMaLnei;

4. Metoabl N03HAHUS B XUMHHU. XUMHUS U KU3Hb (114)

DKCHEepHUMEHTAIbHBIE OCHOBBI 3 YcrHbIi onpoc [TpuBnedyenre BHUMaHMs 00y4YarOUIMXCsl K IEHHOCTHOMY aCIEKTy

XHMUH. U3y4aeMbIX Ha YPOKax sIBIICHUMN, OpraHu3alus ux paboThl C
NOJTY4aeMOi Ha YpOKe COLMaIbHO-3HAYMMON HH(OpMAaLIUEid;

OOm1re mpeacTaBIeHHS O 2 YcTHBI onpoc, [ToGyxnenue oOydaronrxcsi COOI0IaTh Ha YPOKE OOIETPUHSATHIE

MPOMBIIUIEHHBIX crtoco0ax BHIT HOPMBI TOBEICHUS, IPaBHJIa OOIIEHUS CO CTAPIIMMU

MOJTYYCHHS BKHEHIITNX BEIIIECTB. CBEPCTHUKAMH, MIPHHIUIBI y4eOHON TUCIIMIUINHBI 1

[TpuMeHeHne BEeleCTB. CaMOOpraHU3aIHH;

Pacuetsr mo xumMuueckuM Gopmynam 3 YcrHBII onpoc [TpuBnedyeHre BHUMaHUs 00y9YarONIMXCsl K IEHHOCTHOMY aCIeKTy

Y YPaBHECHUSIM PEaKIIHil. U3y4aeMbIX Ha YPOKax sIBIICHUMN, OpraHu3aIus uX paboThI C
NOJTY4aeMOi Ha YpOKe COIMaIbHO-3HAYMMON HH(OpMaIneii;

PedrnexcuBHas yacTh Kypca 3 YcTHBII onpoc

Hroro: 34
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