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MHNOACHUTEJBHASA 3AIINCKA

[TporpamMmma Kypca BHEYPOUYHOU IESATEILHOCTH 10 XMMHUU Ha yYPOBHE CPEAHETO OOIIEro
oOpa3oBanus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpaszoBanun B Poccuiickoii @enepanumn», TpeOOBaHUN K pe3yabTaTaM OCBOSHHS (peaepanbHOM
o0Opa3oBaTesbHOI nporpamMmsl cpegHero odmero oopasosanus (POII COO), npeacraBieHHBIX B
denepanbHOM TrocyaapcTBEHHOM oOpaszoBatenbHOM cranmapte COO, ¢ yuérom Konnenmuu
npenofaBaHus yueOHoro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX OopraHu3anusx Poccuiickoit
@Denepalliy, peaau3yroINX OCHOBHbIE 00pa30BaTeIbHbIe IPOrPaMMBbl, 1 OCHOBHBIX MOJIOKEHUN
«Crtparerun paszButusi BocnutaHusi B Poccuiickoit ®@enepaunu Ha nepuoa o 2025 roxa»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK MTPAET 0COOYIO POJb B COBPEMEHHOM
IMBWIN3AIMU, B CO3IaHUM HOBOHM 0a3bl MaTepHalbHOM KyiabTypbl. OHa BHOCHUT CBOM BKJIAJ B
dbopMupOBaHUE PAllMOHATILHOTO HAYYHOTO MBIILJICHUS, B CO3JaHHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MUpPE KaK O €IMHCTBE MPUPOBI M YeIOBeKa, KOTopoe (GopMHUpYyeTCs B XUMUU
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOI'O COCTAaBa OKPYKAIOLIErO0 MHUpA, OCO3HAHUS B3aUMOCBS3HU
MEXy CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOHBIMH 00JIaCTsIMU TPUMEHEHUSI.

TecHo B3auMOJEHCTBYST C JPYTUMHU €CTECTBEHHBIMM HayKaMM, XHUMHS CTaja
HEOTHEMJIEMON YacThI0 MHPOBOM KYJIbTYphI, HEOOXOJUMBIM YCIIOBHEM YCIIEUIHOTO Tpyda U
JKU3HU KaXJI0To wieHa oOmectBa. CoBpeMeHHass XMMHUSI KaK HayKa CO3HAATeNbHAsl, KaK HayKa
BBICOKMX TEXHOJIOTHH HalpaBiieHa Ha pelIeHUe riI00ajJbHbIX MPOOJIeM YCTOMYMBOTO Pa3BUTHUS
YeNOBeUYeCTBa — CBHIPHEBOM, JHEPreTUYECKOM, MHINEBOM, JKOJOTHYECKOW OE30MacHOCTH U
OXpaHbI 3J0POBbS.

CoOCTaBIAIOIMIMMH  BHEYPOUHOW  JEATETBHOCTH  SBISIIOTCA ~ 0a30BBIE  KypChl — —
«Oprannueckass xumusi» U «OOImass U HEOpPraHWYeckass XWMHUS», OCHOBHBIM KOMIIOHEHTOM
CoJIepKaHusl KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOI HAayKHU: cHCTeMa 3HAHUU 10 HEOPTraHUYEeCKON
XUMHUH (C BKIIOYEHHEM 3HAaHUN U3 OO0IIed XUMHUHM) M OpraHuyYecKorl xumuu. PopMupoBaHUE
JTAHHOM CHCTEMBI 3HAHUUN TIPU U3YyUYEHUU TpeAMETa 00eCredMBaET BOZMOXHOCTh PaCCMOTPEHUS
BCEro MHOT00Opa3usl BEIIECTB HA OCHOBE OOIMX MOHATUMN, 3aKOHOB U TEOPUIN XUMUU.

Crtpykrypa comepxkanusi kypca — «Opranndeckas xumus» U «OO0mIas 1 HeopraHuyeckas
XUMUS» cHOpMHUpPOBaHA B MPOTpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0J]1a K U3yYSHHIO
ydqeOHOro Marepuaia W OO0yCIOBJI€HAa HMCTOPUYECKA OOOCHOBAHHBIM DPA3BHUTHEM 3HAHHN Ha
OTIPENIETIEHHBIX TEOPETHYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHWYECKOW XHWMHU BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)kK€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Ceenenusi 00 W3ydaeMbIX B Kypce BEIIECTBaX MAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJIOB JIO
CJIOKHBIX OWOJIOTHYECKH AKTHBHBIX COCIMHEHHH. B Kypce opraHnyeckoll XUMHUU MOTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TMepBOHAYATILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

B kypce «OOmas u HeopraHudeckas XHUMHs» OOy4aromIMMCS IPEIOCTaBIISAETCS
BO3MOXXHOCTh OCO3HATh 3HAYCHHE NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETHUYECKHX U
METOJIOJIOTUYECKUX TO3HIINMA, TITy0XKe TTOHATh HCTOPUYECKOE H3MEHEHHE (PYHKIIMA 3TOTO 3aKOHA
— OoT 0boO0maromel 10 0OBSICHSIONMEH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUN O BOKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX M
MPUMEHEHUH, a TAK)Ke 0 XUMUUYECKUX PEAKIIHIX, UX CYITHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
pononHsaercs B Kypcax 10 wu 11 KkiaccoB »ieMEHTaMH  COJAEpXKAHHS, HMEIOUUMU



KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JPYIMMH HayKaMM, pacKpblBalOT €€ poJib B II03HABATEIbHON U
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKAa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XHUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ TMPUMEHSTh €€ U MONOJHEHUS 3HAHUHM, pelIeHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAIIBHBIX UCCIIEIOBATEILCKUX 3a/1a4.

['maBHBIMH TIETISIMH Kypca BHEYPOYHOM JEsATENBHOCTH Ha 06azoBoM ypoBHe (10 —11 ki)
SABJISIOTCA:

- (QopmMupoBaHHWE CHUCTEMBl XHUMHYECKHX 3HAHWW KaK Ba)KHEHIICHW COCTaBISIONICH
€CTECTBEHHO-HAYyYHOI KapTHHbI MHpPA, B OCHOBE KOTOpPOM JIeKaT KIIOYEBBIE IIOHATHS,
dbyHIaMeHTallbHbIe 3aKOHBl U TEOPUU XUMUU, OCBOCHUE SI3bIKa HAYKH, YCBOCHHE M MOHUMAaHHE
CYIITHOCTHU JOCTYIMHBIX 000OIICHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHHE C HCTOpUE
UX Pa3BUTHUS U CTAHOBJICHMUS,

- (popMuUpOBaHUE U Pa3BUTUE NPEJCTABICHUN O HAYYHBIX METOJaX IO3HAHUS BEUIECTB U
XUMHUYECKHX peaKluid, HEOOXOAUMBIX JJisi MPUOOPETeHUS yYMEHUW OPHEHTUPOBATHCS B MHpPE
BEIIECTB M XHWMHMUYECKHX SBJIECHUW, HMMEIOLIUX MECTO B IMPUPOJAE, B IMPAKTUYECKOH U
IMOBCEAHEBHOM XKU3HU;

- pa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOJIIOJCHUEM U
00BSCHEHHEM XMMHUYECKOTO HKCIIEPUMEHTa, COOII0ICHNEM MpaBUi 0€30MacHOr0 OOpaIIeHUs C
BELIECTBAMH.

- pa3BUTHE TIO3HABATEJIbHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX M  TBOPYECKHX
CIOCOOHOCTEN 00yYaromuxcs: COCOOHOCTH CaMOCTOSATENbHO NMPUOOpETaTh HOBbIE 3HAHMS IO
XUMHHA B COOTBETCTBMM C JKM3HEHHBIMH TOTPEOHOCTSIMHU, MCIIONB30BaTh COBPEMEHHBIE
UH(POPMALIMOHHbIE TEXHOJOTHHM JUIsl TOMCKa W aHajau3a Y4eOHOW H Hay4HO-TIOMYJISIpHOU
MH(pOpMaLi XUMUYECKOTO COAEPKAHMS;

- (GopMUpOBaHHE M pa3BUTHE Yy OOYyYarOIIMXCS AaCCOIMAaTHUBHOIO M JIOTMYECKOTO
MBILUIEHHUs,  HAOMIOAATENbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpbleé  OCOOEHHO
HE00XO/IMMBI, B YACTHOCTH, MPH IJIAHUPOBAHUH U IPOBEIEHUN XMMHUYECKOTO HKCIIEPUMEHTA;

- BOCIHMTaHHE Yy oOOydyaroumxcs yOeXJIEHHOCTH B T'yMaHHUCTHYECKOW HampaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOIONOIL30BAaHNUs, IONOJHEHNS JHEPreTHYECKUX PECYPCOB M COXPAHEHUS MPHUPOIHOTO
paBHOBECHsI, OCO3HAHHUA HEOOXOJUMOCTH OEpeKHOr0 OTHOUICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO.

Ha n3ydyenne kypca BHeypouHoii gesiteibHOCTH B 10-11 knaccax «IIpakTudeckasi XuMHsD
orBoauTcs 34 yaca (0,5 yaca B Heenw), 17 yacos B 10 kiacce, 17 yacos B 11 kiacce.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

OPTAHHUYECKAS XUMMUA

Pa3znen 1.YraeBogopoasl 7 yacoB

AJKaHbl, aJKEHbl ,AJIKAJUCHBI, LUKIOAJIKAHbI, AJKUHBI, APEHBbL.. COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PsiJl, U30MEPbI, HAX0KIACHUE B IPUPO/IE, TOJTYUYECHHUE U TPUMEHEHHUE.

ToxcuuHOCTh apeHOoB. ['eHeTHYecKas CBA3b MEXY YIVIEBOAOPOJAMHU, MPUHAICKAIIMMHI K
pa3IMYHBIM KJlaccam.

Pacuérnbie 3agaun. BelunciaeHus no ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEILIECTBA WJIM MPOJAYKTa PEaKIUU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO W3 HCXOJHBIX BEIIECTB WU MPOAYKTOB peakiuu).Haxoxaenue dopmyn
OpTraHUYECKHUX BEIECTB..

Pa3nen 2:Kucjiopoacoaep:kaiue opraHu4ecKue coeTuHeHus. 74

CrnupThl(0THOATOMHBIC, MHOT'OATOMHBIE, ()eHOJIbI). JlelicTBHME MeTaHOoJIa M 3TaHOJa Ha
OopraHu3M 4ejioBeka. TokcnuHocTh deHona. [Ipumenenue denoma.

Anpaeruapl U kemownsi. OJHOOCHOBHBIE TIPEAENbHBIE KapOOHOBBIE KUCIOTHL. MblIa Kak
COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX Moroliee aecTBue. CioxHbie 3QUphl Kak TPOU3BOAHBIC
KapOOHOBBIX KUCIIOT. YTJICBOJIBI.

JlaboparopHas pabota «KauecTBeHHbIe peakinu Ha cnupThl» JlabopaTopHas pabora «CBoiicTBa
MYpaBbUHOM KHUCTOTHI». PacuéTHbIE 3a/1aui Ha HAXOXJACHHE (POPMYIT BEIIIECTB.

Pa3nen 3:A30Tcoaep:kaiue OpraHuvYecKue coeTuHeHus. 34

AMuHBI. AMMHOKHCIIOTEL. bronorudyeckoe 3HaueHNE aMUHOKHUCITOT. benku.

11 KUIIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Pa3nen 1:Teoperuueckue ocHOBbI Xumuu 10 4

Ilepuonuueckuii 3akoH u llepuomgmyeckas cucrema XuMuueckux osnemeHtos J[. H.
MenneneeBa.. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB XHMMHYECKUX 3JIEMEHTOB U 00Opa3yeMbIX
MMHU TPOCTBIX U CIOHBIX BEIIECTB MO IPyMIaM U eproam.

CrpoeHue BemiecTBa. XUMHYECKas CBA3b. BuAbl XUMHYECKON CBsI3U (KOBaJIEHTHAs
HEMOJISIpHAsl U TIOJIIpHAsl, MOHHAs, MEeTaJLTHYecKas)..

[TonsiTre o nucnepcHBIX cucTemMax. MaccoBas J0Js BEIIECTBA B pacTBOpE.

CxkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3M4HbIX (QakTopoB. OOpaTuMble peaklUu.
XUMHUUYECKOE PABHOBECHE.

['uaponu3 B opraHUYEeCcKO M HEOPraHUYECKOW XUMHUH.

OnekTponuTHdeckas aucconuarnus. CuibHble W ciiadble 3JeKTponuThl. Cpena BOJTHBIX
pPacTBOPOB BEILIECTB: KUcCasi, HeUTpalibHas, I1eJ0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

JlaGopatopHasi pabora «BnusHHe pa3nuyHBIX (HAKTOPOB HA CKOPOCTh XHUMHUYECKOMH
peaKkLum.

PacuéTel Mo ypaBHEHHSM XMMHYECKUX PEAKLIUN, TEPMOXUMHUYECKHE PACUETHI, pACUETHI C
WCIIOJIb30BAHUEM MOHATUS «MACCOBas 10JIsl BEILIECTBAY.

Paznen 2: Heopranuueckasi xumus 4 4



Hemeramnbl. Metamibl. [looxeHnne HemeTaiuioB U MeTaiuioB B I[lepuoauueckoi cucreme
xumudeckux diemMeHToB [[. M. MenjaeneeBa m 0COOCHHOCTH CTpOEHHUS aTOMOB. Dusmueckue
CBOWCTBA HEMETAJUIOB. XMMUYECKHE CBOWCTBA, CIOCOOBI MOJTyYSHHS.

Pacuérnbie 3amaun. Pacu€rbl Macchl BemiecTBa WM 00bEMa ra3oB IO HU3BECTHOMY
KOJIMYECTBY BEILlECTBA, Macce WIH O0bEMY OJHOTO M3 YYaCTBYIOIIMX B pEaKLMU BEIIECTB,
pacu€Tbl Macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIM OJHO U3 BEIECTB
AMeEET IIPUMECH.

Paszgen 3:Xumus u :Ku3HbL 34

[IpencraBinenuss 00 OOUMX HAyyHBIX NPUHLMIAX [POMBIILICHHOTO MOJyYEHHUs
BAKHEMIIMX BEILIECTB.

Xumusa u 3J0POBLC UYCJIOBCKA: IIpaBHJIa HCIOJb30BaAHUA JICKAPCTBCHHBIX MPCIIapaToB,
npaBuiia 6€30MacHOT0 UCIOIb30BaHMs MPENapaToB OLITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HH.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiMBaeT TpeOOBaHHMSA K pPE3yJibTaTaM OCBOCHUS OOYyYarOIIUMHCS
porpaMM CpeaHero oOmiero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0dOTKM IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CpeHEro 00IIero 0Opa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

B cooTBEeTCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTypEe JIMYHOCTHBIX
pe3yibTaTOB OCBOCHHMS XHMHU Ha YpPOBHE CpEIHEro oOmero oOpa30BaHUS BbIIEICHBI
CJIEIYIOIINE COCTABIISAIOILNUE!

-HaJTM41e MOTHBAIIMH K O0YUCHHIO;

-TOTOBHOCTbh M CIIOCOOHOCTh OOY4YAaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JEATEIHLHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH LEIOCTHOM CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

-HaJTM4Me TPABOCO3HAHUS SKOJOTHYECKON KYJIBTYpbl M CIOCOOHOCTH CTaBUThb LIETH U
CTPOUTH JKU3HEHHBIE TIAHBI.

JIMdHOCTHBIE pPE3yabTaThl OCBOCHUS XHUMHHU OTPAXKAIOT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIIFHON M MPAKTHYECKON JCSITEILHOCTH OOYYAIOIIMXCS MO peaau3allid MPHUHSTHIX B
oO11ecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUs O0YUYAIOIIMMUCS CBOMX KOHCTHUTYIIMOHHBIX TIPaB U O0S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMAaxX W MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3AaHUU YUCOHBIX MPOEKTOB,
pelieHnn yueOHBIX U MTO3HABATENbHBIX 3a71a4, BHITOJIHEHUH XUMUUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI JPYTHX
MIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOINEHUS K HWCTOPUYECKOMY W HAyYHOMY HACJIEAWIO OTEYECTBEHHOM
XUMUH;

YBaOXEHHUSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHUS
XHMHHU, OCO3HAHHUS TOTO, YTO JOCTHD)KCHHS HAYKHW €CTh pe3ysbTaT JJIUTEIbHBIX HAOI0ICHUM,
KPOTIOTJIMBBIX IKCIIEPUMEHTATHHBIX TTOMCKOB, TOCTOSSHHOTO TPY/a YUEHBIX U MPAKTHKOB;

MHTEpeca M I[I03HABATEIbHBIX MOTHBOB B TMOJYYEHUM U TIOCIEAYIOUIEM aHAJIU3€
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STHUYECKOTO MTOBEICHHSI;

CIIOCOOHOCTH OIICHMBATh CHUTYAaIlUd, CBS3aHHBIE C XUMUYECKUMH SBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTHPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIIGHMBAaTh CBOE TOBEJACHHE W MOCTYNKH CBOMX TOBAapHUILEH C MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIIEICTBUM STUX TTOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBb:



MOHUMAaHHUS IIEHHOCTEH 370pOBOTO W 0€30MacHOro o00pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coONIOfCHHS MPaBUJI 0E30MAcCHOTO OOpAaIEHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHON
’)KU3HU U B TPYJOBOM JIE€ATEIBHOCTH;

MOHUMAaHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHHUS TOCIICJICTBUI M HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KypeHUs);

5) Tpy10oBOrO BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIIbCKOW JIESATEIBHOCTH,
00I11IECTBEHHO I0JIE3HOM, TBOPUYECKOMN U APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHUU MPAKTUYECKUX 3a/ady COLHUAIbHOMI
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

HWHTEpeca K MPAKTUYECKOMY HM3YUYCHHMIO MPOQPECCU pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOW TpaeKTOpUH 0Opa3oBaHUS,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HECHHBIX TUIAHOB C YIETOM JTMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTpeOHOCTEH 00IIeCcTBa,

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTMUYECKH IIeNIECO00Pa3HOr0 OTHOIIEHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHUS TJI00aJTFHOTO XapaKTepa PKOJIOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpEIbl;

OCO3HaHUS HEOOXOJMMOCTH HCIIONH30BAHUS JOCTHKEHUM XUMHH IS PELISHUS BOIIPOCOB
palMoHAIBFHOTO TIPUPOIOTIOIH30BAHNS,

AKTHUBHOTO HETPUSTHS IEHCTBUM, MPUHOCSIIIUX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsTHBIE HKOJIOTHMYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JESATETLHOCTH  DKOJOTUYECKOHW HAMpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOSATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOPpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTHUKHY;

MOHMMAHUSA CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ ponu B (OPMHUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKpYKAroIeM
MHpE KaK O €IWHCTBE MPHUPOJI M YEJIOBEKa, B TMO3HAHWM TMPUPOJIHBIX 3aKOHOMEPHOCTEH W
peleHrnr IpodJieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTH B OCO0OM 3HAYMMOCTH XHMHH JJIsi COBPEMEHHOW IUBWIM3AIMHN: B €
T'YMaHUCTUYECKON HAIMpaBICHHOCTH M Ba)XHOW POJM B CO3JaHUM HOBOW 0aszbl MaTepuaIbHOMN
KYJIbTYpbI, PEIIEHNUN TJIO0ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKOM, NHUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
o0ecreYeHnn yCIOBH yCIEUTHOTO TPYAa M AKOJIOTHUECKH KOMGPOPTHOM KU3HU KAKIOTO WieHA
00111eCTBA;



€CTECTBCHHO-HAYYHON TPAaMOTHOCTHM: IIOHMMaHMs CYIIHOCTH METOJIOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4aeMble 3HAHMS JUIS
aHanmu3a U OOBSACHEHMS SIBIICHUI OKPYXKAIOIIEro MUpa M MPOHCXOIAIMINX B HEM H3MEHEHHIA,
YMEHUS J1e7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE Hay4YHbIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LICJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUIsl pELIEHUs TIpo0OieM
B PEAIbHBIX KU3HECHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U HCCIIE0BATENIbCKON JEATEIBHOCTH,

TFOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTMBHOMY IIOJyYCHHMIO HOBBIX 3HAaHMM 110 XHMHM B COOTBETCTBUU C JKM3HECHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IMyHbIX cpepax npodeccunoHaTIbHON
JESATEIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble  pe3yJbTaTbl OCBOEHUS XHMHM Ha YpPOBHE CpPEJHEro OOIIero
00pa30BaHMsl BKJIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCS MEXAUCIHUILIMHAPHBIC
(MeXnpeIMeTHbIE) OOlIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOLEecC, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCClIeIOBaHNe, HAOII0IeHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHeE);

yYHHMBEpCcaJbHble  y4yeOHble  JeHcTBUS  (TO3HaBaTeJbHbIE,  KOMMYHUKAaTHUBHBIE,
perynsTuBHblE), oOecreunBarouie (QOpMHUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHONM KOMIETEHIIMH 00y4aroInXcs;

CHOCOOHOCTh  OOYYarOLIUXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBHUS B I103HABATEIbHOH U
COLIMAIbHON NPAKTHKE.

MertanpeaqmMeTHble pe3ysbTaThl OTPaXKalOT OBJAJEHUE YHUBEPCAIbHBIMH Y4eOHBIMHU
MI03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMMU.

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBAaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpeAeNATh LEeIN JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHUKEHHUS,
COOTHOCHUTD PE3YyJIbTaThl AEATEIbHOCTH C TIOCTABICHHBIMU IIENISIMU;

MCIIOJIb30BaTh NPU OCBOEHUM 3HAHMHW NPHUEMBI JIOTMYECKOI'O MBILIUIEHHS — BBIIEIATH
XapakTepHble NPU3HAKK TIOHATHM W yCTaHaBIMBAaThb UX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME OHITUS ISl OObSICHEHUS OT/IENbHBIX (DAKTOB U SBJICHUIA;

BbIOMpATh OCHOBAHUS M KPUTEPUHU I KJIacCU(UKALIMK BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY NU3Y4acMbIMU SIBJICHUSIMM;

CTPOUTH JIOTUYECKUE PpaACCYKIEHUS (MHIYKTHBHBIE, JAECIyKTHUBHBIE, II0 aAHAJIOIHH),
BBISIBJISATh 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMATPUBAEMBIX SBICHMAX, (POPMYIMPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATH B IIPOLIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIE)
MO/IEIU, TPe0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHME XHMHUYECKOH peakuuu — NpU peleHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 33/ay, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIEC MPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKLUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIb30BaTh IOCTaBJICHHBIE M
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXIECHUM;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M IPOBEICHMS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHHUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITEeIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7ja4, IPUMEHEHHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHAJIM3UpOBaTh HMH(POPMAIMIO pPA3JIMYHBIX BUAOB U (QOPM MPEACTaBIEHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEPOTUBOPEUUBOCTB;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHbIE METOAbl NpPU IOHCKE M O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY IpeICTaBICHUs] UHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue W MaTreMaTH4yecKHe) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISITHOCTH.

OgiaeHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBHAIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TEeMBbI B X0J/i€ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMENl PE3yabTaTOB MO3HABATEIBHOW AEATEIBHOCTH, IMOJIYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUM XMMHUYECKOTO
AKCIIEPUMEHTa, MpPaKTU4YeCKOM paboThl IO HCCIEJOBAHHMIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3anuyu y4eOHOTo MpoekTa W (OPMYyJIHUPOBATh BBIBOABI IO PE3yJlbTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIaCOBaHMSI MTO3UIMIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMU.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PeryITHBHBIMH JICHCTBUSIMH:

CaMOCTOSITEJIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO IO3HABATENIBHYIO NEATEIBHOCTD,
onpenenss e€ eI U 3aJa4d, KOHTPOJIMPOBATh M MO Mepe HEeoOXOAMMOCTH KOPPEKTHPOBAThH
npeUlaraéMblii alrOpUTM JIEHCTBUI NPU BBIOJHEHUU YYEOHBIX M MCCIIEOBATEIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pEIICHHs C YY4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BELICCTBAX U XUMHUYECKUX PEAKLUsX;



OCYIICCTBIATE CaMOKOHTPOJIb CBOCH JEATEILHOCTM Ha OCHOBE CcaMoOaHalIu3a u
CaMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[TpenmeTHbIe pe3ynbTaThl OCBOCHHUS Kypca «OpraHnyecKasi XUMED OTPaXaroT:

Cc(OPMHPOBAHHOCTb IPEJACTABIEHUH O XMMHUYECKOH COCTaBISAIOICH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHusl MPAaKTUYECKUX 3aJa4 M OKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIAJICHUE CHUCTEMOM XUMHMUECKUX 3HaHUM, KOTOpas BKIIOYACT: OCHOBOIOJIArarolue
HNOHSTUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATEIFHOCTh, XHUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalléHHas), MOJb, MOJSpHas Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKLUMOHANbHAS TPy, paJuKan, HU30Mepus, U30Mepbl, TOMOJOIMUYECKHM psl, TOMOJIOTH,
YIIEBOIOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COCIUHEHUSI, MOHOMEp, NOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCTMHEHNS); TEOPUU U 3aKOHBI (TEOpHUsl CTPOCHUSI OPTaHUIECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI $3bIK XUMHH; MHPOBO33PEHUYECKHE 3HAHHUS, JISKAIIUe B OCHOBE NMOHMMAaHUS
NPUYMHHOCTH W CUCTEMHOCTH XUMHYECKUX SBJICHUH, (PaKTOJOTHUECKUE CBEICHUS O CBOICTBAX,
COCTaBe, MOJyYeHUH U 0€30TTaCHOM MCTIOIh30BAHNU BOKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TIPAKTHYECKON JeSITeTbHOCTH YeJI0BEKa;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOM) (OpMYIT OPraHNYECKUX BELIECTB
U ypaBHEHUH XMMHUYECKHX PEAKIMH, W3rOTaBJIMBATh MOJEIN MOJIEKYJ OPTraHWYECKHX BEIIECTB
JUTSL WIITFOCTPAIMH UX XUMHUYECKOTO W TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAAJIEKHOCTh U3YYEHHBIX OpPraHUYEeCKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHMIO K OIpPENelIEHHOMY KJIACCy/TpyIIie COEAMHEHUMN
(yrmeBomopobl, KHCIOPOA M a30TCOAEpKalllue COEIUHEHUS, BbICOKOMOJIEKYIISIPHBIE
COCIIMHEHUS), JaBaTh MM Ha3BaHHsA o cucremMarndeckoit HomeHnkimatype (IUPAC), a Taxxke
NPUBOANUTH TPUBHAJbHBIE HA3BAaHUS OTJENIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMMJIEH,
alleTUIeH, STHIEHIJIMKONb, TJIMLEPUH, (eHOJ, (OopManbAerujl, aleTalbIerus, MypaBbHUHas
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TIIIOK03a, (GpYyKTO3a,
Kpaxmall, [eJUTI0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS INPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHUYECKHUX
BemecTB A. M. byriepoBa ans oObsICHEHHSI 3aBHCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTb COCTaB, CTpPOEHHE, (uU3MYecKkue u
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPECTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeraH, 3TaH, ASTWICH, NPONWIEH, aneTwieH, OyramueH-1,3, merunOyramuen-1,3, Oensodn,
METaHOJI, 3TaHOJI, STWIECHIJINKOJb, TJIUIEPUH, (EHOJI, aleTalbAerul, MypaBbuHas U YKCyCHas
KHCJIOTBI, TJIIOKO3a, KpaxMas, LeJUII0JI03a, aMUHOYKCYCHas KHCJOTa), HIUIIOCTPUPOBATh



TEHETUYECKYIO CBSI3b MEXIY HUMH YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS [0 XWMHUYECKUM YPaBHCHUSIM
(Macchpl, 00bE€Ma, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHI COOIIONATH MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYION U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUN DKCHEPUMEHT
(mpeBpallieHUs OPraHMYEeCKUX BEIECTB MPU HArpEBaHHUH, MOJIyYCHUE STUJICHA U U3YUYCHUE €ro
CBOMCTB, KAaueCTBEHHBIC pEAKIIMH OpPTraHWYECKHX BEIIECTB, JICHATypanusi OeJIKOB Ipu
HarpeBaHUU, IIBETHbIC PEAKIIMN OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu oOpallleHUuHu C BEIIeCTBAaMU U J1TaOOPaTOPHBIM O0OPYI0BaHUEM, MPEICTABIATH PE3YIbTaTh
XUMHUYECKOTO J3KCIepuMeHTa B (OpMe 3aluCh YPaBHCHHUN COOTBETCTBYIOIIUX PEAKIMH U
(GhopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(MOpPMAIIHUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanmu, HTEpHET U IpYyTrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeIIECO00Pa3HOTO
MOBEJICHUsI B OBITY M TPYIAOBOM [EATEILHOCTH B IEJSIX COXPAHEHHS] CBOETO 3/I0POBBSI U
OKPY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JCHUCTBHS HA YKUBbIE OpraHU3MBbI
ONpeNIeEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokazarens [IJIK, moscHsTs Ha
nmpuMepax CrocoObl YMEHBIIICHUsI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JCUCTBHS HA OPraHU3M
YeJI0BeKa.

11 KJIACC

IIpeameTHBIE pE3yIbTATHl OCBOEHUS KypCa XMMUU OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XWMHUYECKOW COCTaBISIONMICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPBhl JMYHOCTH, €€ (HYHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOAMMOMW st
pGHIeHI/Ifl HpaKTI/ILICCKI/IX 3a4a4 U DOKOJOI'MYCCKHU 06OCHOBaHHOFO OTHOIICHUSA K CBOGMy
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAeT: OCHOBOIOJATarolIne
MOHATHUS (XMMHUYECKUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JIEeKTPOHHBIC OPOUTAIN ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM O0BEM, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIILHOCTh, CTEMEHb
OKUCJICHUs, XHUMHYECKasA CBA3b (KOBaJ'IeHTHaSI, HOHHasi, MCTAJINYCCKad, BOHOpO)IHaH),
KpUCTAJUIMYECKasi  pelETKa, THUIIBl XMMHYECKHX  pEaKIHil, pacTBOp, AJIEKTPOJIHUTHI,
HEAJIEKTPOJIUTHI, JICKTPOIUTHUYECKAsT JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOW  peakIMM, XHUMHYECKO€ paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccouManuu, nepuoandyeckuit 3akon [l WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS W MPEBPAIIEHUS SHEPTrUU MPU XUMUUYECKHUX
peaKuH;{x), 3aKOHOMepHOCTI/I, CI/IMBOJII/I‘-IGCKI/Iﬁ SA3BIK XHMMUH, MI/IpOBO33peH‘{CCKI/Ie 3HAaHHA,
JeKalue B OCHOBE IMOHUMAaHUS NPUYMHHOCTH M CHUCTEMHOCTH XWMHYECKHX SIBIICHUH,
(aKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAX, COCTaBe, MOJYyUYEHUH W O€30MacHOM HCIOJIb30BAaHUU
BO)XHEHIINX HEOPTaHUYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEIOBEKA,;

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ HUCIIOJIB30BAaTh XI/IMI/I‘-ICCKyIO CI/IMBOJII/IKy IJIsI COCTABJICHUS
dbopMya BEHIECTB W ypaBHCHUH XHMMHYECKUX pEaKIUi, CHUCTEMAaTHYECKYI0 HOMEHKIATYPY



(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTMACIBHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEralmi€Has W3BECTb, IIUThEBAs COJa, NMUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKIX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METAJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJSIpHAs, MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUUYECKHUX COCIUHEHHIA;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILECTB
0 UX COCTaBY K ONpEACNEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAJUIbl, OKCHJIBI, OCHOBAHHUS, KUCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mepuonudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHUPOBATh €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO ()YHKIINH;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTb JJIEKTPOHHOE CTPOCHHME aTOMOB
XUMHUYECKHX 3yieMeHToB 1—4 nepuosos [lepuonuueckoit cuctemMbl XumMuueckux 3nemeHToB /1. U.
MenzeneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUECKHUE
YPOBHHY», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XMMHUYECKHMX OJEMEHTOB U HX
COEMHEHUH MO nepuogaM u rpynnam llepuoguyeckoil cucteMbl XUMUYECKHX AemMeHToB /1. U.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3IUYHbIX KJIACCOB, MOJATBEPXKJIATh CYIIECTBOBaHHE
TEHETUYECKON CBSI3M MEXKJYy HEOPraHWYeCKHMMH BEIIeCTBAMH C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEaKIIHil;

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS PEaKLUN pa3NTUYHBIX TUIIOB, TOJTHBIC
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUSA, MPU KOTOPBIX ITH
peakuuu UAYT /10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIMHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACMO3HABaTh OMNBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYIUIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHii;

c(hOpPMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakiuu OT
pa3ianyYHbIX (DAKTOPOB; XapakTep CMENICHHs XWMHUYECKOTO0 PAaBHOBECHS B 3aBHUCHUMOCTU OT
BHelIHero Bo3aercTBus (mpunuun Jle [arense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JIekKAIIue B
OCHOBE MPOMBIIIJICHHOTO MOJIY4YE€HUsI CEPHON KHCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
IpeJcTaBiIeHU 00 OOIIMX HAy4yHBIX MPUHLMIAX M 3KOJOTHYECKUX MpoljemMax XUMHYECKOIo
MIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh yMEHUW TPOBOAWTH BBIYMCIEHUS C WCIOIH30BAHUEM TIOHATHUS
«MaccoBasi JIONs BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILICHUH Ta30B MPU XHUMHYECKUX
peaxiusax, Macchbl BEIIeCTBa WK 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
Wi 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO 3¢ (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;



c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJIa MOJb30BAHHUS XUMHUYECKON MOCYAOH U
71a00paTOpHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBUiIa OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIIUSMU TI0 BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c¢(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIINOJIHATH XUMHUUECKUN SKCIIEPUMEHT;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO0 HH(OpMaIHIo,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEeACTBA MAacCOBOM KOMMyHHKauuu, HHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/IEHNA B OBITY M TPYIOBOM [EATEIBHOCTH B IENIIX COXPAHEHHUS CBOETO 3I0pPOBbS U
OKPY’KaIOIlle MPUPOJIHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
ompeAeNEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax crocoObl
YMEHBLIEHUST W MPEAOTBPALEHUS HUX BPEAHOIO BO3ACHCTBUS Ha OpPraHM3M YeJIOBEKa.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

n/n
HaunmenoBanmue
pa3aesioB U TeM
NMPOrpamMMbl

KoanuyecTBO 4acos

Bcero

KuTpoabHbie

padoThI

IMpakT4yeckue

padoThI

OcHoBHOe coepkaHue

OcCHOBHBIE BHIBI
AeATEeJLHOCTH 00yYaAIOIIUXCS

JIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pa3nes 1. Yraesogopoasnl

AJIKaHbI, CTPOCHHE,
n30Mepusi,
HOMEHKJIaTypa.
XUMHYECKHE
CBOMCTBA aJIKAHOB M
CIIOCOOBI
MOJTYy4YEHHUS.
[{ukmoanKaHsl.
Pemenue 3amau Ha
HaxoXxaeHue GopMyI
OpraHUYECKUX
BEIIIECTB.

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTMYECKUH PsIlT, U30MEpUs
1 HOMEHKJIaTypa. COCTaB,
XUMHYECKOE CTPOCHHUE,
(u3nuecKkrue 1 XUMHYECKHE
CBOMCTBA (pPEaKIMU 3aMeIeHUs
U TOPEHHUsI), HAXO0KJICHUE B
MIPUPOJIE, TIOJIyYECHUE U
npuMmeHenue. Pemenue 3agau Ha
HaxoxJeHue Gopmy
OpPTraHWYECKUX COCIMHECHHM.

PackpsiBaTh cMBICT
M3y4aeMbIX [TOHATUN
(BBISIBIIAATH UX XapaKTEpPHbIE
MIPU3HAKHU), YCTAHABIUBATh UX
B3alMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE TIOHATHS
IIPU OIMCAaHUU COCTAaBA,
CTPOEHUS U NPEBPALLEHUI
OPraHUYEeCKUX COCTUHECHUH.
Hcnonp30BaTh XUMUYECKYIO
CUMBOJIUKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHon) popmy
OpPraHMYECKUX BEIIECTB.
ITucate n30MepHl U yMETH
JlaBaTh Ha3BaHUs BELIECTBAM.
[IpoBOUTH BHIYMCIEHUS HA
HaxoXxJieHne Gopmyi.

http://school-
collection.edu.ru/
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AnxeHsl,

aJIKaJueHbl, aJIKUHEI,
BzanmocBs3p
HEIpeaCIIbHBIX
YTJIEBOJIOPOIOB.
Pemenne 3amad Ha

AJIKEeHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKHH PsAJI,COCTAB,
XUMHYECKOE CTPOCHHUE,
¢busnvecKue 1 XUMHUYECKHE
CBOMCTBA (peaKkuuu
TUIPUPOBaHUS,
raJIOTEHUPOBAHHUS, TUIPATALIUH,

VcranaBiauBarh
MPUHAJICKHOCTh BELIECTB K
OIpeeIICHHOMY KJIacCcy
YIJIEBOAOPOIOB IO COCTaBY U
CTPOEHUIO, HA3bIBaTh UX MO
CHUCTEMaTHUYECKOM
HOMEHKJIAType; TPUBOIUTH

http://school-
collection.edu.ru/

YpaBHCHUA OKHCJICHU U HOJII/IMepI/ISaLII/II/I) TPUBHAIIbHBIC HA3BAHUS
HaXO0XJEHUE B IPUPO/IE, OTAEJIBHBIX MpPEACTaBUTEIICH
MOJTyYeHUE U IPUMEHEHUE. YIJIEBOAOPOOB.
Anxanuensl: Oyraauen-1,3 u OrnpenensitTe BUIBI
metniOyranuen-1,3, XAMHUYECKOMN CBS3U B
XMMH'ECKOE CTPOCHHE, PEAKLHA  \ionexyrax YIVIEBOIOPOJIOB;
TIOTAMCPH3ALIIH, TIPUMCHCHHE XapaKkTepHU30BaTh 3aBUCUMOCTh
(1 cUHTE3a IPUPOIHOTO U .
CHHTETHUECKOTO KaydyKa i PEaKIMOHHON CITOCOOHOCTH
DPE3UHBI). YTJIEBOJOPOAOB OT KPATHOCTH
AJKHMHBI: COCTaB U 0COOEHHOCTH = KOBAJIEHTHOM CBS3H.
CTPOEHUSI, TOMOJIOTUYECKUH PAl.  Bbrauciats maccy, 00bEM
ALCTHIICH — MPOCTEHIINH BEIIIECTBA; COCTABIIATD
MpEeACTaBUTENb AIIKUHOB! ypaBHEHHE PEAKITHH.
COCTaB, XUMHYECKOE CTPOCHHE,
(bu3nuecKrue U XUMHUYECKHE
cBoiicTBa .Pemnrenue 3aga4d Ha
YpaBHEHUSI.
ApomaTuieckue ApeHbl: 6€H3011 ¥ TOTYOII, XapakTepu3oBaTh COCTAB, http://school-
YTIIEBOIOPOIBI COCTaB, XUMHYECKOE CTPOCHHE CTpPOCHHE, IPUMEHEHHE, collection.edu.ru/

MOJIEKYJI, (pu3nueckue u
XUMHUYECKHE CBOMCTBa (peaKkiuu
raJIOTEHUPOBAHUA U
HUTPOBAHUSA), TOTYYCHHUE U
npuMeHeHue. Bnusuue OGeHzona
Ha OpraHu3M 4elloBeKa.
I'enernueckas CBs3b

¢du3nueckre 1 XUMHUYECKHUE
CBOMCTBA, BayKHEHIIIIIE
CHOCOOBI MOTyYSHUS
TUTTAIHBIX MTPEJICTABUTEIICH
Pa3IMYHBIX KJIACCOB
YTJIEBOJIOPOIOB (METaHa,
ATaHa, YTUIIEHA, alleTUJICHA,
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Hroro no pasacity

7

YTJII€BOJIOPOIOB

Oyramauena -1,3, OeHzona,
TOJIYOJIa).

BEISBISTE T€HETHYECKYIO
CBSI3b MGy YTJIEBOJIOPOIaMHU
Y TIOATBEPKIATh €€ HAIM4Ine
YpaBHEHUSIMH
COOTBETCTBYOIINX
XUMUYECKUX PEAKLUH C
HCIIOJIb30BaHUEM

CTPYKTYPHBIX (hOPMYII.

Pasnen 2. Kucaopoacoaep:kamue opraHuv4ecKue coeTHHeHus

1-3 Couprsl.
JlaGopaTopHas
pabora
«KauecTBeHHBIE
PEaKIuu Ha CIIUPTHI»
DeHOBI.

Pemenne pacu€THbIxX
3a/a4 Ha ypaBHEHHS
U HaXOXJICHUE

bopmyst.

3

1

[IpenenbHbIe OMHOATOMHBIE
CIIUPTHI: METAHOJI U 3TAHOJ,
XUMHYECKOE CTPOEHUE,
(bu3nuecKre U XUMHUYECKHE
CBOMCTBA (peaKiuu ¢
AKTUBHBEIMH METaJIaMH,
raJIoreHOBOIOPOIAMHU, TOPEHHUE),
npuMmeHenne. Bogopoanas
CBs3b. OU3HOIOTUUECKOE
JNIEMCTBUE METaHoJIa U dTaHoJ1a
Ha OPraHU3M 4YeJIOBEKA.
MHOroaToMHbIE CIIUPTHI:

OTUJICHTJIMKOJIb U TTIMIECPHH,
XUMHAYECKOE CTPOCHHE,
(bHSI/I'—IeCKI/Ie U XUMHWYECKHEC
CBOICTBa (B3aUMOJEHCTBHE CO
HIETIOYHBIMHU METaJIAMH,
KayecTBEHHasl peakiys Ha

PackpsiBaTh cMBICT
M3Y4aeMbIX TOHATUH
(BBIABIIAATH UX XapaKTEpHbIE
IPU3HAKH), YCTaHABJIMBATh UX
B3aUMOCBS3b, UCII0JIb30BATh
COOTBETCTBYIOIINE MOHATHS
IIPU ONMCAHUU COCTaBa,
CTPOEHHUSI U PEBPALICHUI
OpraHUYEeCKUX COCAUHEHUM.
Hcrnonbs30BaTh XUMHUYECKYIO

CUMBOJIUKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIEHHON) hopMyI
OpPraHMYECKUX BEIIECTB.

VYcranaBauBaTh
MPUHAJIEKHOCTh BELIECTB K
OTIpENIETICHHOMY KJIacCy TI0
COCTaBy U CTPOEHHUIO,

http://school-
collection.edu.ru/
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MHOT'0AaTOMHBIE CITUPTHI).
dusnogorudeckoe IeicTBUE Ha
OpraHu3M YeJIOBEKa.
[IpuMeHeHue riaumepuHa u
STUJIEHTIUKOJIS.

®enon. CTpoeHHe MOJIEKYJIbI,
¢busnvecKue 1 XUMHUYECKHE
cBoiicTBa (herosna. ToOKCMYHOCTH
(dheHomna, ero GU3HOIOTHIECKOE
JEHCTBHE HA OPTaHU3M
yenoBeka. [Ipumenenue denona

Ha3bIBaTh HX 110
CHUCTEMaTHUYECKOM
HOMEHKJIAType; IPUBOJIUTH
TPUBHUAJIbHBIC HA3BaHUS
OTAEJIBHBIX MpPEACTaBUTEIICH
KHUCJIOPOJACOAEPKAILIMX
COEeIUHEHNN

4-6

AJbaerubl.
KapGonoBsie
KHUCTIOTHI.
JlaGopaTopHas
pabota «CBolicTBa
MYypaBbUHOMN
KHACIIOTBD»
CrnosxHble 3(upBbl.
Mpura.

Anbnerunpl: GopmManbaerua u
aleTanbJeruj], XMMU4eCcKOoe
cTpoeHue, pu3nyeckue u
XUMHAYECKHE CBOWCTBA (PEeaKIuu
OKHCJICHUSI U BOCCTAaHOBJICHUS,
KaueCTBEHHbBIE PEAKIIIH),
MOJTyYeHHE U TPUMEHEHHE.
OIHOOCHOBHBIE TIPEIETBHBIE
KapOOHOBBIE KUCIIOTHI: YKCYCHast
KHCIIOTa, XUMUYECKOE CTPOEHHUE,
¢busnyeckue 1 XUMHYECKHE
cBoiicTBa (0O1IME CBOMCTBA
KHCJIOT, PeaKIus
sTepuduKanym), HoJTydYeHUE U
npuMeHeHne. CTeapuHoBas U
OJIEMHOBAsI KUCJIOTHI KaK
MPECTaBUTENN BBICIIUX
KapOOHOBBIX KHUCIOT. MbLIa Kak
COJIM BBICIIMX KapOOHOBBIX
KHCIIOT, X MOIOIIEe JeUCTBHE.
CrnosxHble 3(upbl Kak

IIPOU3BOJHEBIC Kap6OHOBBIX

XapakTepu3oBaTh COCTaB,
CTpOCHHE, TPUMCHECHHE,
(U3UYECKUEe U XUMUYECCKUE
CBOMCTBA, Ba)KHEHIIIIEC
CIocoObI OyYeHUs
TUTTAIHBIX MPEJICTABUTEIICH
Pa3IMYHBIX KJIACCOB
KHCIIOPOJICOIePIKAIITUX
COeIMHEHUN (MeTaHoa,
ATaHOJIa, TJIUIIepUHa, (heHoMa,
dbopmanbaeruaa,
aleTab/IeTu/1a, YKCYCHOU
KHUCIIOTHI, TJIFOKO3bI, CaXapo3bl,
KpaxmMaja, eJIITI0JI03b1);
BBISIBJISITH T€HETUYECKYIO CBS3b
MEXTy HUMH U TIOJITBEPIK/IATh
e€ HanM4Ke ypaBHEHUSIMU
COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIUi ¢
HCIIOJIb30BaHUEM
CTPYKTYPHBIX (DOPMYIL.
OnuceIBaTh COCTAB,

http://school-
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KUCJIOT. ['MapoIn3 CI0KHBIX
a¢upos. XKupsl kak
MIPOU3BO/IHBIC TVIULIEPUHA U
BBICIIUX KapOOHOBBIX KHCIIOT.
IM'maponus sxupoB

XUMHUYECKOE CTPOEHHUE U
IIPUMEHEHHUE KUPOB,
XapaKTEPU30BaTh UX
3HAYEHHUE IS
KU3ZHENIEATEIIbHOCTU
OPraHu3MOB.

Oco3HaBaTh OMACHOCTh

BO3JECHCTBUS HA KUBbBIC

OpraHU3Mbl OIIPEIEIEHHBIX

OpraHWYECKUX BEIECTB,

MOSICHATH Ha ITpUMeEpax

CIOCOOBI YMEHBIIICHUS

U IIPEIOTBPALICHUS UX

BPEIHOT'O BO3JICHCTBHUS Ha

OpraHu3M 4YeJI0BEKa.

VYrineBoanl.

VYTraeBoJsl: cocTas,
Kiaccu(uKanus yrieBo0B
(MoHO-, u- 1

nosucaxapupl). I'moko3a —
MPOCTEUIIINN MOHOCAXapHI:
0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, PU3NYECKUE U
XUMHUYECKHE CBOWCTBA IITFOKO3bI
(B3auMosielicTBUE C
ruapokcuaom meau(Il),
OKHCIICHHE aMMHAYHBIM
pactBopoMm okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEeHHE
TJIFOKO3bI), HAXOXK/IEHUE B
MpHUPOJIE, TPUMEHEHHE
TJIFOKO3bI, OMOJIornyeckas poib
B )KH3HEIIEATCITLHOCTH
OpraHu3Ma 4yeJIoBeKa.

Hcnons3oBats
€CTECTBEHHO-HAYUHBIE METO/IbI
MO3HAHUS — MTPOBE/ICHUE,
HaOJI0IeHNE U ONTHCaHKe
XUMHYECKOTO IKCTIEPUMEHTA
(;1rabopaTOpHBIE ONBITHI U
MpaKTUYECKHE paboThl).
CnenoBath npaBuiiaMm
0e301acHoil paboThI B
nabopaTopuu npu
MCTIOIb30BaHUN XUMHUYECKON
1ocy/ibl 1 000pYAOBaHUS, a
TaK)Ke MpaBUIaM 00paIIeHUs C
BEIIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU BBITTOJTHEHUS
71a00paTOPHBIX OIBITOB U
MPAKTUYECKHUX paboT Mo
MOJIYYEHHUIO U U3YUECHHUIO

http://school-
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®doTtocuHTe3. PPyKTO3a KAK
H30MeEp TIIIOKO3BI.

Caxapo3sa — npeacTaBUTENb
JCaxapuioB, THAPOJIN3
caxapo3bl, HaXOXKIECHHUE B
MPUPOJIC U IPUMEHEHUE.
Kpaxman u nemnono3a kak
MIPUPOIHBIE IOJTUMEPHL:
CTPOEHHUE KpaxMaja 1
LEJUTI0NI03bI, (PU3UUECKUEe U
XUMHUYECKHUE CBOMCTBA KpaxmMaja
(Tuaponus, KauecTBEHHAas
peakIus ¢ HOJI0M).
JKcnepuMeHTATbHbIE METOAbI
U3yYeHHsl BelecTB U UX
NpeBpalleHUii:
JlabopaTopHble ONBITHI:

[J ropeHHe CIIUpPTOB;

[J B3aMMOJICHCTBHE IVIUIEPUHA C
ruapokcuaom meau(Il);

[J KaueCTBEHHBIE peaKuu
aNbJIETUIOB (OKHUCITICHHE
aMMHaYHBIM PacTBOPOM OKCHJA
cepebpa U THUIPOKCHIOM
meau(Il));

[J nBOMHBIE CBOMCTBA
MYPaBBUHOMN KHCIIOTBI
PacuérHble 3a1a4n:

[] onpenesieHUE MOJIEKYISIPHON
(hOopMyIIbI OPraHUYECKOTO
BEIIECTBA 110 MACCOBBIM JIOJISIM
aTOMOB XMUMHMUYECKHUX 3JIEMEHTOB
1 110 Macce (00beMy) MPOTYKTOB

OpPraHMYECKUX BEILECTB.
IIpencraBisTs pe3yabTaThbl
HKCIIEpUMEHTA B popme
3aIMCU YPaBHEHUU
COOTBETCTBYIOIIUX PEAKLUN U
JlenaTh BBIBOJIBI HA X OCHOBE.
ITpoBOAMTDH BHIYMCICHUS IS
OIIpeIEICHUS MOJIEKYJIAPHON
(bopMyIIbl OPraHUYECcKOro
BEUICCTBA, 10 YPABHCHUIO
XMMHUYECKOHN pPEaKLnu.
CaMoCTOATENBHO TUIAHUPOBATH

U OCYUIECTBIISTH CBOIO
[103HABATEJbHYIO
JIeSITEIIbHOCTD; IPUHUMATh
aKTUBHOE

y4acTue B TPYIIOBOM yueOHOM
JIeSITEIIbHOCTH




CrOpaHus;
(] pacué€Thl IO YpaBHEHUIO
XUMUYECKOH peakIuu

Uroro no pazneny

Pa3znen 4. A3oTcoaepikaniue opranHnyeckue coeIuHeHus

1-3 AMUHEL
AMHUHOKHCIIOTHI.
benku

3

AMWHBI: METUJIAMUH —
IIPOCTEUIINN TPEACTABUTEND
aMUHOB: COCTaB, XUMUYECKOE
CTpoeHHe, (HU3HUECKUe U
XUMHUYECKHE CBOICTBA (peaKkiuu
C KUCJIOTaMH U FOPEHUS),
Hax0JICHUE B IIPUPOJIE.
AMMHOKHCIIOTHI KaK
am¢oTepHbIe OpraHUYECKUe
coennHeHus. dusnyeckue n
XUMHUYECKHUE CBOMCTBA
AMUHOKHCIIOT (Ha MpuMepe
riunuHa). bruonornueckoe
3Ha4YeHHE aMUHOKUCIO0T. CHHTE3
TIETITU]IOB.

benku kak npupoaHbie
TTOJTUMEPHI..
JKcnepuMeHTATbHbIE METOAbI
HU3y4YeHHsI BelecTB U UX
NpeBPaLLCHUN

(] JlemoHCTpanuu:

[J neHaTyparusi OEJIKOB MpU
HarpeBaHUU;

[J IBETHBIE peakiuu OeTKOB

PackpeiBaTh cMBICI
M3y4aeMbIX IOHATUH
(BBISBIIATH UX XapaKTepHbIE
IIPU3HAKHU), YCTAHABIIUBATD UX
B3alMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOILINE TOHSTHUS
IIPY OIIMCAHWH COCTAaBA,
CTPOEHHMSI U IPEBPALICHUI
OpPraHMYECKUX COCIUHEHUM.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JJIS1 COCTABJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIéHHon) Gpopmyi
OpraHMYECKUX BEIIECTB.
OnpenensaTs NpUHAAIEKHOCTD
BELIECTB K OIPEIECICHHOMY
KJIacCy IO COCTaBy U
CTPOEHHIO, Ha3bIBaTh UX I10
CHUCTEMATUYECKOU
HOMEHKJIAType; IPUBOIUTH
TPUBUAJIbHBIE HA3BAHUS
OTJEJIbHBIX NPEICTABUTENEH.
XapakTepu3oBaTh COCTaB,
CTpOE€HHE, IPUMEHEHUE,
¢buznveckre 1 XUMHUYECKHUE
CBOMCTBA, BayKHCHIITIIE
CHOCOOBI MOTyYSHHUS

http://school-
collection.edu.ru/
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TUMMYHBIX MPEJCTaBUTEIICH
a30TCoJepkKAUX COETUHEHUN
(MeTwIamMHuHa, TIIUIUHA,
OCIIKOB).

OnuceIBaTh COCTAaB,
CTPYKTYPY, OCHOBHBIE
CBOMCTBA OCJIKOB; IOSICHATH Ha
npuMepax 3HaueHHe OCTKOB
JUISL OpraHu3Ma YejoBeKa.
Hcnoas30BaTh €CTECTBEHHO-
HAy4YHBIE METO/IbI TIO3HAHUS —
Ha0JII01aTh U OIMCHIBATh
JIEMOHCTPAIIMOHHBIN
OKCIIEPUMEHT.
CaMoCTOATENbHO IUNIAHUPOBATh
Y OCYILIECTBIISTH CBOIO
MO3HABATENbHYIO
NeSITENIbHOCTD; MPUHUMATh

AKTUBHOC Y4aCTHUC B

rpynnoBoi yueOHoi
JeSITETbHOCTH
Hroro no pasneny 3
OBUIEE KOJIMYECTBO 17
YACOB I1O

I[TPOT'PAMME




11 KUIIACC

HaumenoBanue

KoaudecTBO 9acoB

pasaeyioB U TEM o OcHOBHBIE BUIBI DJIeKTPOHHbIE
=
Ne NporpaMMbl % < aesATeJIbHOCTH o0yyaomuxcsi  (uugpoBbie)
n/n E ? OcHoBHoe CoAECpKaAHUEC 06pa30BaTeJILH
o S 2 g E ble pecypchbl
5  Eg& &8
9 = ‘% -t
- 2 a2 R =
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUM
1-2 Crpoenue 2 XUMHUYECKUH 37IEMEHT. ATOM. PackpbIBaTh cMbICTT http://school-
3JICKTPOHHBIX CocraB aTromMa, U30TOIIBI. M3y4aeMbIX MMOHITHI collection.edu.ru/
0607T0UCK ATOMOB DnekTpoHHas 000JI0YKa. (BBISBIISITH UX XapaKTEPHBIC
Tepuomcckuii DHepreTuuecKre ypoBHH, NPU3HAKH), YCTAaHABJIMBAThH UX
HOJYPOBHU. ATOMHBIE OpOUTAIH, S- B3aUMOCBSI3b.
3aKoH n , p-, d-, f-amements. OcobenHocTH | PackphIBaTh CMBICT
Iepuosmyeckas pacnpeieieHust SIEKTPOHOB T10 neproandeckoro 3akona J[. 1.
cucreMa opOHUTANIIM B aTOMax MaJlblX U MenneneeBa u
XMMHYECKHX OOJNBIINX TIEPHOIOB. DIEKTPOHHAST  JIEMOHCTPHPOBATh €T0

anemenToB /l. .
Menneneena

KOH(UTypalus aToMOB.
[Tepuoanueckuii 3aK0H U

Ilepnonnueckas cucrema
XUMHUYECKHX 3jieMeHToB J]. 1.
MenneneeBa. CBsi3b
MEPUOIUYECKOTr0 3aKOHA U
[lepuonnueckoii cucTembl
XUMHUYECKUX IJIEMEHTOB C

COBPEMEHHOI TEOpUEN CTPOEHUS

aTOMOB. 3aKOHOMCpHOCTI/I

W3MEHEHHS CBOMCTB XUMHYECKUX

CHCTEMaTH3UPYIOIIYIO,
OOBSICHUTENIBHYIO U
MIPOTrHOCTUYECKYIO (DYHKIIMH.
XapakTepu30BaTh
AJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKHX 3JIEeMEHTOB 1—4
MIEPHOJIOB, UCTIOJIB3YS OHSITUS
S-, p-, d-351eKTpOHHBIE
opOuTaNU, SHEPreTUYECKHUE
YPOBHH.

OOBSCHATH 3aKOHOMEPHOCTH

HU3MEHEHMS CBOMCTB
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XUMHYECKas CBS3b.

HJIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB 110
rpynmnam U nepuojam. 3HaueHue
HNEepHOANYECKOTO 3aKOHA
CHCTEMbI XHUMHUYECKUX

anemenToB .. MenaeneeBa B
pPa3BUTHUH HAYKH.
IKcnepUMeHTAIbHbIE METOAbI
H3YyUYeHHS BelleCTB H UX
NpeBpaLleHUI:

[] JlemoHCTpaIuu:

Bunbr Tabmun «lleproanyeckas
CHCTEeMa XUMHYCCKUX DJICMECHTOB

JI.1. MeHnnaeneeBay

Crtpoenue BelecTBa. XuMUUecKast
CBs3b. Busibl (KoBaJleHTHAS
HenoJisipHasl U MoJIsipHasi, HOHHas,
MeTaJIJINYECKast) U MEXaHU3MBbI
00pa30BaHUS XUMHUECKON CBSI3U
(0OMEHHBIN U TOHOPHO-
aKLenTopHsbIit). BogopoaHas cBs3b.
BaneHTHOCTS.
DNEeKTPOOTPULIATENBHOCTD.
Crenenb okucienus. KaTuonsl u
AQHUOHBI.

BemecTBa MOJIEKyISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.
3aKOH IOCTOSIHCTBA COCTaBa
BelleCcTBa. TUIBI KPUCTAIIIMYECKUX
pPELIETOK U CBOMCTBA BEIIECTB.

XUMHUYECKHX 3JIEMEHTOB U UX
COCIMHEHUH 110 NTEpUOoIaM U
rpynmnaM [lepuonnueckoi
cuctemsl J. 1. Menaeneena

PackpsiBaTh cMbICT
M3y4aeMbIX MMOHATUN
(BBIIETSATH UX XapaKTePHbIE
MIPU3HAKHN) ¥ IPUMEHSITh 3TH
TIOHATHUSA MPU ONHUCAHUHT
COCTaBa M CTPOCHUS BEIIECTB,
JUIL OOBSICHEHUS OTACIIbHBIX
(haKTOB U SBJIECHUM.
Onpenenars BUAbI
XHMHYCCKOM CBS3U
(KOBaJICHTHOM, HOHHOM,
METaJUTHYECKOM, BOJIOPOTHOM )
B COCIUHCHUX; THUII
KPUCTAIUITMYECKON pEIETKH
KOHKPETHOTO BEIIECTBA.
Ornpenenars BAJICHTHOCTb U
CTETICHb OKHMCIICHUS

http://school-
collection.edu.ru/
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4-5

7-8

XHUMHUYECKOE
paBHOBECHE
Jlpunnun Jle-
IIIaTennbek.

DIIEKTPOIUTHYECKAS
JIACCOIAAINS.
Peaxninm noHHOTO
oOMeHa.

I'mpponus conent. pH

IIonsiTHE O IUCIIEPCHBIX CUCTEMAX.
HctrHHBIE pacTBOPHI.
KonnyecTBeHHBIE XapaKTepUCTUKHU
pacTBOpPOB (MaccoBasi J10Jis
BEILIECTBA B pacTBOPE).

Knaccugukanus HeopraHudeckux
coenquHennii. Homenknartypa
HEOpPraHUYECKUX BEILECTB.
JKCNepUMEHTATbHbIE METO/IbI
M3Yy4YeHHUsI BeleCTB U UX
npeBpalleHuii:
JemoHncTpanuu:

[ MOIETTH KPUCTAJUTMYECKUX
PEIIETOK.

[] PacuétHble 3a1auu:

[] pacyeThl ¢ UCHOIb30BAHUEM
MOHSITHSI «MaccoBas 0TS
pPacTBOPEHHOI'O BELIECTBA»

XuMHUYecKask peakusl.
Knaccugukarus XuMruueckux
peaknuii B HEOPraHU4eCKON 1
OpraHMYeCKON XUMHUHU. 3aKOH
COXPAHEHHUsI MACCHI BELIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLCHHUS
SHEPrUH NMPU XUMUYECKUX
peaxkusx.

CKOpOCTh peakiuu, ee
3aBHCHUMOCTB OT PA3JIMUHBIX
dakTopoB. OOpaTuMbIe PEaKIIUH.
XUMHUYECKOE PABHOBECHE.
@akTopsl, BIUSAIOIINE HA

XHUMHUYECKUX 3JICMCHTOB B
COCAUHCHUAX pa3JINIHOr0
cocCTana.

HpOBOI[I/ITB BBIYHMCJICHHUSA C

WCTIOJIb30BAHUEM TTOHSITHUS
«MaccoBasi JI0JIs BEIIECTBA B
pacTBope».

Biagers n3yuaembeimu
XUMHUYECKHUMHU

NOHATUAMH. OOBACHSTH
3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON PEAKLIUN OT
pa3nuYHbIX (PaKTOPOB.
Onpenenars xapakrep
CMEILEHUS XUMHUYECKOT O
paBHOBECHS B 3aBUCUMOCTH OT
BHEIIHETO BO3ACUCTBHUS
(npunuun Jle [atense).
CocraBnATh ypaBHEHUs
peakIuil pa3IMYHbIX THUIIOB;

http://school-
collection.edu.ru/
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9-10

pacTBOpPOB.

OKHUCIIUTENILHO-
BOCCTAaHOBHUTEIILHBIE
peaKIuu.

COCTOSIHE€ XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle
[[Tarensbe.

DJIEKTPOIUTHYECKAS JUCCOLIMAIIUS.
CunpHbI€ U Cl1a0ble IEKTPOJIUTHI.
Cpenia BOOHBIX PacCTBOPOB
BEILIECTB: KUCJIas, HEUTpAJIbHAS,
niesoyHas. BogopoaHsii
nokasatenb (pH) pactBopa.
Peakiiun nonHoro oOMeHa B
OPraHMYeCKON U HEOPTraHUYECKOM
XUMUH.

OKHCIHUTENBHO-
BOCCTAHOBUTEIHHBIC PEAKIINH.
[TonsiTre 06 sneKkTpoIn3e
pacIuiaBoB ¥ pacTBOPOB COJIEH.
[IpuMeHeHue 3eKTpon3a.
IKcnepuMeHTAbHbIE METOAbI
HU3YyUYeHHS BelleCTB U UX
NpeBpaLeHUI:

[] JITaBopaTopHbIe ONBITHI:

[] mpoBeeHUE peakiuii HOHHOTO
oOMeHa;

[] onpezesieHne cpeibl paCTBOPOB
BellecTB ¢ momolisio pH nmpudopa

MOJIHBIE U COKpALIEHHBIE
YpaBHEHUS PEaKLIMi HOHHOTO
oOMeHa, YUUTbIBasi yCIOBHUS,
IPU KOTOPBIX 3TU PEaKLUu
UAYT J10 KOHIIA.
Hcnonb30BaTh €CTECTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUS —
POBEJICHNE, HAOIIOICHUE U
OTMHMCAaHUE XUMHYECKOTO
JKCIIEPUMEHTA
(IeMOHCTpaIMOHHBIE U
71a00paTOPHBIE OIBITHI,
MPaKTUYECKHE padOTHI): IO
OTIPEJICTICHUIO CPEIbl BOJHBIX
pPacTBOPOB BEIECTB, peaKIUn
HOHHOTO OOMEHA, BIIMSHUIO
pa3nuyYHbIX (PaKTOPOB Ha
CKOpPOCTb PEaKIUil.
CrnenoBath mpaBuiiaM
MOJIb30BaHUS XUMUYECKON
MOCy/I0M U TabOpaTOpPHBIM
000pyI0BaHUEM.
[IpencraBasTh pe3ynbTaThl
XUMHUYECKOTO IKCTIEPUMEHTA B
(dhopme 3amucu ypaBHEHUI
COOTBETCTBYIOIIMX PEAKIIHI U
JieaTh BBIBOJIBI HA KX OCHOBE.
[IpoBOAUTH BEIUKCIICHUS TIO
YpaBHEHUSM XUMHUYECKUX
peaKuuii, B TOM YKCIIE
TEPMOXUMHUYECKHE PACUETHI




Hroro mo pazneny 10

Pa3nen 2. Heopranmueckasi XuMust

1 Mertasuisl 1 Mertasisl. [Tosoxenne MeTauioB B PackpbIBaTh CMBICI http://school-
[Tepuoauueckoil cucreme HU3y4aeMbIX MOHATUI collection.edu.ru/
XUMHYECKUX JIEMEHTOB. (BBIIENATH WX XapaKTEPHBIC
Oco0eHHOCTH CTPOCHUS MIPU3HAKU) U IPUMEHSTH 3TU
AJIEKTPOHHBIX 000JI0YEK aTOMOB TIOHSATHSI TIPU ONMCAHUHT
MeTaisioB. O6mue dpuznueckue COCTaBa U CTPOCHHUSI BEILIECTB,

CBOICTBa METAJLIOB,CIIOCOOLI IUIA OOBSICHEHUS OTHENBHBIX
MOJIyYEHUS] METAJLIOB. (haKkTOB U SBJICHHIA.
JKCNepUMeHTAIbHbIE METOAbI OOBACHATH 00IIHE

M3yueHHs! BEIeCTB ¥ HX 3aKOHOMEPHOCTH B U3MEHEHUH
npeBpaenuii: CBOWCTB 2JICMCHTOB —

METaJIJIOB M UX COSAUHEHUM C
YYETOM CTPOEHHUS UX aTOMOB U
nojoxenus B Ilepuognueckon
CHCTEME XMMHYCCKUX
snemenToB . 1. Menaeneena.
XapakTepu3oBaTh (ONMUCHIBATD)
0011IMe XMMUYECKHE CBOMCTBA
METAJLIOB, NX BaXKHEHIIIMX
COEIMHEHUM, OATBEPKAAS ITO
ONMCaHUE IPUMEPaAMHU
YpPaBHEHUHN COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIU;
NIPUMEHEHHUE METAJIOB B
pPa3IUYHBIX 00JIACTAX, a TAKKE
HCIIOJIb30BaHUE UX JJIS
CO3/IaHUSI COBPEMEHHBIX
MAaTEPHAJIOB U TEXHOJIOTUH.

[ JJaboparopnast paboTa:
Permenwne skcriepuMeHTATLHBIX
3aja4 1o remMe «MeTtasby.

[] PacuérHble 3a1aun:

[] pacueTsl Macchl (00BeMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTa
pEaKIMHU, €CIIM OJHO U3 BELIECTB
JTAaHO B BHJIE PAaCTBOpPA C
ONPENEIEHHON MacCOBOU J101EN
pPacTBOPEHHOTO BEIIECTBA
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Hewmeramsl

Hewmeramel. Ilomoxenne
HeMmeTauioB B [lepuoanueckoi
CHCTEME XUMHYECKUX DJICMEHTOB
J.1. MenneneeBa 1 0COOCHHOCTH
CTpOEHUs aTOMOB. DuU3NUeCcKue
CBOICTBA HEMETAIJIOB,XUMHYECCKUE
CBOMCTBA Ba)KHEHUIITNX HEMETAJIJIOB
(ra;oreHoB, cepsl, a3ota, Gocdopa,
yTJiIepoJia U KpeMHHS)..

OnuceIBaTh CIIOCOOBI 3AIUTHI
METAJUIOB OT KOPPO3HH.

Hcnonp30BaTh €CTECTBEHHO-
HAyYHBIC METO/IbI TO3HAHUS —
IpoBeeHNE, HAOIIOICHNE U
OTHCAaHHE XUMUYECKOTO
9KCIIEPUMEHTA
(meMOoHCTpaIMOHHBIC U
1a00paTOPHBIE OIBITHI,
[IpaKTU4ECKHe paboThl).
[TpencTaBnsTh pe3ysbTaThI
XUMHAYECKOTO SKCIIEPHIMEHTA B
(dopme 3anucu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKIMMI U
JIe7IaTh BHIBOJIBI HA X OCHOBE.
CrnenoBath npaBuiiaM
MOJIb30BaHUs XUMUYECKOI
MOCYA0H U J1abopaTOPHBIM
000pynOBaHUEM.

[TpoBOIUTH BHIYMCIIEHUS 110

YPaBHEHUSM XUMHUYECKUX
peaKuuii.

PackpsiBaTh cMbICT
M3y4aeMbIX MOHATUI
(BBLAETATH WX XapaKTEPHBIC
MPU3HAKK) U IPUMEHSATh 3TH
MTOHATHS TIPU ONHCAHUU
COCTaBa U CTPOEHUS BEILECTB,
IUTSL OOBACHEHUS OTIEIbHBIX
(akTOB U SBJICHUH.
OO0BACHITE 00IIHE

http://school-
collection.edu.ru/
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IKCIepUMEeHTAIbHbIE METO/bI
U3y4YeHHs BellecTB U UX
NpeBpalleHuil: .

[1 JIabopaTopHBbI€ OIIBITHI:

[] kayecTBEHHBIE peaKIUH Ha
AHWOHBI U KATUOH aMMOHMUA.

[] pac4yeTsl Macchl BEIIECTBA UIIH
0o0bema razoB 10 U3BECTHOMY
KOJINYECTBY BELIECTBA, MACCE UIIH
00BeMy O/IHOTO U3 YYaCTBYIOIIUX B
pEaKIMU BEIIECTB; pacueThl MacChl
(oObema, KoIMYeCcTBa BEIIECTBA)
IPOAYKTOB PEAKIIUHU, €CIIH OJTHO U3
BCIICCTB UMECT IIPpUMECHU

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB HEMETAJJIOB U MX
COCMHEHUH C y4ETOM
CTPOEHHUS UX aTOMOB U
nojoxxeHus B [lepuoaunyeckoii
CHCTEME XMMHYECKUX
anemenToB JI. V1. Menpaeneena.

IToaTBepxaarh
CYLIECTBOBaHHE F€HETUUECKOM
CBSI3U MEXIY
HEOpPraHUYECKUMU
BEILECTBAMHU C TIOMOIIbIO
YPaBHEHUI COOTBETCTBYIOIIUX
XUMHUYECKHX PEaKLuil.
[IpoBouTh peaxkuu,
MIOATBEP K IAOIINE
XapaKTepHBbIE CBOICTBA
N3Yy4aeMBbIX BEILECTB,
pacrno3HaBaTh ONBITHBIM ITYTEM
AQHUOHBI, IPUCYTCTBYIOIINE B
BOJHBIX pacTBOpax.
Hcnonp30BaTh €CTECTBEHHO-
Hay4yHbI€ METO/Ibl IO3HAHUS —
MpoBe/ieHuEe, HAOIIOCHNE U
ONMCaHNE XUMHYECKOTO
JKCIIEPUMEHTA
(IeMOHCTpalMOHHBIE U
1a0opaTOpHBIE OIBITHI,
MpaKTU4ecKe paboThl).
[IpencraBnsaTe pe3ynbTaThl




XUMHUYECKOI'O HKCIIEPUMEHTA B
(dhopme 3anucu ypaBHEHUH

COOTBETCTBYIOIIMX PEAKLIMMI U
JIeJIaTh BBIBOJIbI HA X OCHOBE.

CBsi3b
HEOPraHUYECKUX U
OpraHNu4YeCKHUX
BEILIECTB.

Pemenue pacu€Tabix
3azay.

Hroro no paszaeny

Heopranuueckne u oprannyeckue
kucioTel. Heoprannueckue u
OpraHMYeCKHE OCHOBAHUS.
AmpoTepHbIe HEOPTaHUIECKUE U
OpPraHUYECKHUE COCIUHEHUS.
I'eneTnueckas cBs3b
HEOPraHUYECKUX U OPraHMYeCKUX
BEILIECTB

CienoBaTh npaBHIaMm
MOJIb30BAHHUS XUMHUYCSCKOMN
MOCY 10 M J1abOpaTOPHBIM
000pyTIOBaHUEM.
[IpoBOUTH BBIYUCIICHUS 10
YpaBHEHUSIM XUMUYECKHUX
peaxuii.
CaMoCTOSTEIIFHO
IJIAaHUPOBATh U
OCYLIECTBIISITH CBOIO
[103HABATEJIbHYIO
NeSATEeTbHOCTh; TPUHUMATh
aKTUBHOE Y4acTHE B
IpynmnoBoi yueOHol
JeITeIbHOCTU

http://school-
collection.edu.ru/

Pa3zgen 3. XuMus 1 :KU3HL

1-3

CrniocoObI mosryyeHue
Ba)KHEUIIINX BEIIECTB.

[IpakTuueckas pabora
«H3yuenue
JIeKapCTBEHHBIX
IpernapaToB»

Ponp xuMun B o0ecnieueHUN
JKOJIOTMYECKOU, SJHEPIreTUYECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MeauuuHbl. [loHsITHE 0 HAyYHBIX
MeTodax ITO3HAHMS BEIISCTB U
XUMHUYECKUX PEAKIUH.
[Tpencrasnenust 06 oOmmUx

PackpsiBaTh posb XUMHH B
pELICHUHU YHEPIEeTUYECKHUX,
CBIPBEBBIX U IKOJIOTMYECKUX
pobIeM YeoBeYeCTBa,
ONUCHIBATh OCHOBHBIE
HaIlpaBJICHUs Pa3BUTHUSA
XUMUYECKON HAyKU U

http://school-
collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

XUMUS U DKOJIOTHS.

HAyYHBIX TPUHLUIIAX
MIPOMBIIUIEHHOTO MOTY4YEHUS
BaXHEHIINX BellecTs (Ha
npuMepax Mpou3BOJICTBA aMMHUAKa,
CEpHOI KUCIIOTHI, METAHOJIA).
YenoBek B MUpE BEUIECTB,

MaTEepHraioB U XUMHUYCCKHUX
peaKuHﬁ: XUMHUA U 300POBLE
YCJIOBCKA,; IIpaBUJIa
HCIIOJIb30BAHHA JICKAPCTBCHHBIX

MpenaparoB; MpaBuiia 0€30MaCHOTO
WCIIOJIb30BaHUS MPENapaToB
OBITOBOI XMMUHU B IIOBCEIHEBHON
’KU3HH. beITOBas XuMuyeckast
I'PaMOTHOCTh

TEXHOJIOTHH.

[IpumensTs npaBuia
0e30macHOTo 00paIeHus ¢
BEIIECTBAMMU, UCIIOJIB3YEMbIMU
B IIOBCEIHEBHOM KH3HHU,
MIpaBUJIa MMOBEICHUS B LIEISIX
cOepexeHHs 310pOBbsI U
OKPY’KaroIleH MPUPOTHON
Cpe/Ibl; IOHUMATh BPE/T
(OImacHOCTh) BO3/ICHCTBHS HA
YKUBBIE OpPTraHU3MBI
OTpe/IeNICHHBIX BEIIECTB
cmbIct nokazatens [1JIK,
MOSICHSITh

Ha MpUMepax CrocoObl
YMEHBIIICHUS U
MPeIOTBPAIECHHUS UX BPEIHOTO
BO3JICHCTBHS.

AHanu3upoBaTh U KPUTUIECKU
OLIEHHUBATh HH(OPMALIHUIO,
CBSI3aHHYIO C XUMUYECKUMU
MpoIieccaMy M UX BIUSTHHEM Ha
COCTOSIHUE OKPYKAIOLIECH
Cpepl.

Hcnonb30Bath momyuyeHHbIC
3HaHUS U TIPEJICTABIICHHS O
cdepax AesITeTbHOCTH,
CBA3aHHBIX C HAYKON U
COBPEMEHHBIMH
TEXHOJIOTUSIMH, KaK OCHOBY




Hroro no pasaciny

OBIIEE KOJIMYECTBO
YACOB I10
[MPOT'PAMME

17

JUIsL OPUEHTAIUH B BBIOOpE
cBOCH Oymytei
npodecCuoHaTbHON
NeSITeIbHOCTH.
[IpuHuMats ygactue B

00CyXJIeHUH MTPodIsIeM
XMMHYECKON U 3KOJIOTMYECKOU
HaIpaBJIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO
MO3UIIUIO TI0 Mpo0IeMe U
MpeaiaraTb BO3MOXKHBIE IIyTH
€€ pelieHus
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